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This is

C ADRED

2-Way Radio

developed by GADRE INDUSTRIES CORP.
for the 27 Mec CITIZENS BAND OPERATION

These TADRE units are Luil: to the highest stardards of the
electronics ndustry” by acempary that has ke=n long estab-
I shed-a= & prime manafes:irer of precision electronic
research eqaipmentand aoriputer assemblies. CADRE trans-
ceivers g 100% transiszorizzd —compac:, Fghtaeight . . .
enginezred for unparallelad perfornance and reliability.

The CAC2E 5-Watt Transceiver. a- $199.95, for sxample, for
effices hemes, cars, trucss. boats, aircrat, efc., measures a
mere 11 x5 x 37, weighs less than 6 pounds! Navertheless, it
cffers € crystal-cont-olled transm trreceive channels (may be
used on all 22), ard a range of "0 mies on and 20 over water!

The CADRE 100-MW Trensceiver, $124.65 Fits into a shirt
pocket Weighs 23 éunces, ¥t receives and frensmits on any
of the 22 caannels. .. et:ic 2ntly, Slearly ... witnout annoy-
ing noise. A perfect“‘pocze: tzfestone!

For the time beirg,:it is unlikely tat therz will be enough
CADRE transceivars to meef all the demzand Obviously, our
dealers cannot restiict thei= salz o the “ields of medicine,
agriculture, transportation, murickal serv ces, etc. How-
ever, sincz these CADRE units we:e enginzerec “or profes-
s onal and serious commerc al apglications—and cost more
than ordinary CB tmnsceivers —wa believe that as “water
finds itc ownfevel,” GADRE t-arsceivers will, Forthe most part,
find their ~vay intc tFe hards ¢ those whe reaty reed them.

Write for :o';nplete ':nforma:'i'(m an:d detailad zpecifications.

CADRE INDUSTRIES CORP., Endicott, N. Y.

Prices appearing in this acserticem=nt are suzgesz.ed retail prices
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Maybe you don't remember the magic tick-
tick of Dad's alarm clock . . . or the excitement
you felt at the tiny sound of his key turning
in the lock.

But don't despair. Grownups, too, can expe-
rience exciting momants in sound. Try Audio-
tape and see.

The wunique quality ot this tape gives you
more clarity and range, less distortion and
background noise. I1's your silent (but knowl-
edgeable) partner in capturing fresh, clear,
memorable sound—whether it's Saturday night

%

tick! tick!

i

merriment . . . or a Sunday afternoon concert.

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

TRADE MARR
“/t speaks for itself'

AUDIO DEVICES INC., 144 Madison Ave, N. Y. 22, N. Y.
Hollywood: 840 N. Fairfax Ave., Chicagn: 5428 N. Milwaukee Ave,

POPULAR ELECTRONICS is published monthly by Ziff-Davis Publishing Company at 434 Seuth Wabash Avenue,
Chicago_ 5, Illinois, Subscription Rates: One year United States and possessions, $4.00; Canada and Pan American
Union Countries, $4.50; all other foreign countries, $5.00. Sccond Class postage paid at Chicago, Illinois., and at
additional mailing offices, Authorized by Post Office Department, Ottawa, Canada, as Second-Class matter. October,
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ey The RCA Senior VoltOhmyst®

) WV-988(K)

Tl ONLY $ *
E R s iy With probe, cable, dips
B a and instruction booklet.
s

Featuring Pre-Assembled Etched-Circuit Boardand
Pre-Assembled DC/AC-OHMS Probe (WG-229D)
@ Easy-to-read meter—6'2" wide
@ 200-microampe-e metes movement with less than
1% tracking er or
@ Precision multiolier resistors accurate to + 1%
® Meter electromcally protected against bursaut
@ Separate color-coded peak-to-peak and ms-
voltage scales
® Die-cast aluminum case with leazher
carrying handle
MEASURES:
DC voltag=s, 0 to 1500 volts.
AC voltag=s, 0 to 1500 volt rms or 0
0 4200 volts peak-to-peak.
Resistances from 0.2 ohm to 1,000
negohrrs.

Real doHar-savings!

Aszembly time is cut to the bonet™
This extra-heavy etched-clrcuit board™
core2s with all components com==
plezely mounted and soldered. The in="8

put probe and cable, likewise, cOmes
to ~eu already assembled and wire

-

*

RCA YOLTOHMYST® KIT

WVSTTE(K) Only $29.95*
Famous VoltOhmyst® quality and performance
at a low price! Special test features include:
separatw 1.5-volt rms and 4-volt poak-to-peak
scafes. for te low AC t

Measuras AC and DC voltages to 1500 volts,
resistances from 0.2 ohm to 1,000 megohms.
Complete with ultra-stim 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 Authorizred RCA
Test £quipment Distributor

October, 1961

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

only $29.95"

The V-O-M with the extras! « 0.2%5-volt and
1.0-volt DC ranges » Big easy-to-read 5% "
meter - Non-breakable sealed plastic case—
no glass to crack o shatter » Jacks located
below switches to keep leads out of the way «
Spring clips o bandle to hold leads « Attrac-
tive, scuff resistant, rugged carrying case,
only $4.95* extra.
RCA WV-38A available factory-wired and
calibrated: $43.93"

RCA WV-98B available factory-wired
ard calibsated: $79.50*

RCA SUPER-PORTABLE
OSCILLOSCOPE
KIT WO-33A(K) Only 579-95x

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
troubleshooting and servicing of black-and-
white and color TV, radio, hi-fi compenents,
tape recorders, etc. Ample gain and band-
width for the toughest jobs. Scaled graph
sereen and internal calibrating voltage source
far direct reading of peak-to-peak voltage.
RCA WO-33A available factory-wired and
calibrated: $129.95"

*User Price Optional

The Most Trusted Name in Electronics

RADIO CORPORATION OF AMERICA




uild your own
ROFESSIONAL

EKO-KUT
TEREOTABLE
oy 99”

Enjoy the parformance of the world's
finest turntasle at remarkably low cost.
In only a ha f hour's time, using just a
screw-driver, you can assemble a Stereo-
table with the same unsurpassed per-
formance as factory-assembled Stereo-
tables! FeatiLres the Rek-O-Kut custom-
built hysteresis synchronous motor and
exclusive Rekothane belt—for lowest
rumble ever achieved—plus the design
and engineering qualities that make
Rek-O-Kut the unchallenged leader in
the field.

K-33H—3314 spm .......coovenen.. $59.95 net
K-34H—3314 and 45 rpm .. 69.95 net
S-320 Stereo Tonearm .. 34.95 net

KB Walnut Base ...............c........... 14.95 net
APK-AUTO-POISE accessory

(makes Stereotable and arm

fully automatic) ..................co....... 49.95 net

Visit your high fidelity dealer now.
Literature on request.

SEre sl

Rek-0-Kut Co., Inc., 38-19 108th St., Corona 68, N. Y.

RK-32
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TV

D'evty Tech’s Pregram
aiso inclydes training in
Color Belevision

our c"itago Lob.

oratories,

/gu’ NOW...at home...get DeVry Tech’s

- ® “ » amazing effective training in
® &

o RO ELEGTRUNIES

-

. | & %
. / : RADIO-TELEVISION! Nothing else like it for provid ng real LABORATORY-TYPE
'/’ troining ot home. Get the kind of thorough, practical experience YOU NEED for
the kind of progress YOU WANT in today’s tremendous field of Television, Radio
and Electronics. Qualify yourself for real monay . . . interesting work . . . a won-

derfully promising future. And when you finish, DeVry Technical Institute’s active
Employment Service HELPS YOU GET STARTED! Or open your own profitable
Television-Rodio Service Business.

EPWI THOUSANDS OF SUCCESSFUL GRADUATE

HOME Why haz DeVry Technical institute became one of the larges: train-
ing organizations of its kind? Because it provides EVERY MAJOR
MOVIES LOME TRAINING AID to help make the subject EASIER to learn . . .
help you grasp  EASIER to remember—tha kind of training sa helpful for REAL
'";T;";'E'Rpom's PROGRESS. Students get tharough, up-to-date, practical training that
EASIER . .. TAKES ADVANTAGE of new and improved training developments.
BETTER A Study the ADVANTAGES shown on this page. Think what they can
tremendous  maan te YOU . . to YOUR FUTURE! Dr come to DeVry Tech’s modern
advantagel | g ining Laboratories in Chicago or Toronto. MAIL COUPON TODAY
for complote facts—including 2 valuable free booklets, “Pocket Guide
1o Real Earnings” ond “Elactranics in Space Travel”. Also, valvable
information for men subject.to MIUTARY SERVICE.

Accredited member of
National Home Study Council

Shown ahove & the valuahle
new combinatien oscilloscope
and volt-metes which DeVry
Tech men build during the
new training program. But
that's not all! New movies,
new experimestal projects—
all prepare yau thoroughly
in this latest and greatest
DBeVry Tech training program.

i Now Prepare For
> SPACE AND MISSILE

= — — = e Y
| ND OR P BOO I
- \ DUPO DDA
Electronics At Home 1 i
DeVRY TECHNICAL INSTITUTE

DeVry Tech now also makes available their highly [l Gl L g frmas, bt L e il S |

A ease: give me youl o free boo , PO ide tt ings"
effective SPACE and MISSILE ELECTRONICS Pro- [ T s cheianicl s space Travel: dico molude detats on ow to pre- |

gram. Now a man can train at home for a iOb in pare for a career in Electrunics. | am interested in the following oppor-
- 5 d v "k his f | tunily fields (check one or more): |

cutenipace;—ancinol ony fleep Mis eet on the [ Space & Missile Electronics [ Communications
gro_ur::d : he can keep his present job while he is 1 O Television and Radio O Computers |
training. DeVry opens a wider range of job opportu- | 8 aﬁ;‘?rowaves 8 Fr:adcqstllgg ) |
nities to a wider o 17-55. ar . ndustrial Electronics
! wider range of men 17-55 | 7 Automation Electronics £ Special “Short Courses” |
DeVRY (St | o g !
INSTITUTE | LES - l
T I city. _ Zone___ State_ ‘
Check here if you face mi'it ice.
c H ' CAG O ([ ] T 0 R O N T Q DCln::hn!rreesild;utI;: w:ilr:l:;ezlrryy s:er:;‘cs’ Canada, Ltd., ?
) ¥ 1001
T _9720w£nu_hen_ue V_Visl,lnrun_la l_s;orﬁrin_- —_—

October, 1961 5



IMAGINATIVE
DESIGNCONCEPT

PRODUCES COMPACT, -
LOW COST SSB, AM, |[IESERSEEY 5

CW COMMUNICATIONS RECEIVER "l '
WITH FINE RECEIVER PERFORMANCE

______

Clean, functional panel layout and compact
Now the leading manufacturer of quality cabinet of receiver and speaker will compli-

ment the finest Amateur Station. Baked on
dukane grey and black enamel over heavy
gauge steel. Receiver: 10%” x 7% x 8"
deep.  Speaker: 7% x 7%’ x 8 deep.

amateur radio antennas offers you tried
and proved components in the new
Mosley CM-1 Communications Receiver.
But — FOR THE FIRST TIME -
these have been combined so as to result in performance equal to or better than that of
receivers selling for several times the price,

Ask for demonstration of the CM-1 at your favorite dealer. Prove to yourself that you
need not spend more to get fine receiver performance!

FEATURES and PERFORMANCE DATA:

® Double conversion with crystal controlled first oscillator.

® Diode detector for AM and product detector for SB and CW. :

® Covers complete range of all amateur bands — 80 meters through 10 meters. Ten
meter band segmented in three overlapping increments of 650 kc. each. Each band
and each segment covers full 12’ dial scale.

o Calibration every 5 kc. WWV reception at 15 mc.

® S-meter functions on AM, CW or SB, with or without BFO.

® Five dual-purpose tubes plus two semi-conductor diodes provide functions of 12 tube
sections. TUBE and DIODE LINEUP: One 6AW8A, triode mixer and crystal oscil-
lator; one 6AW8A, 2nd mixer and tunable oscillator; one 6AWBA, 1st IF and 1st
Audio; one 6AWBA, 2nd IF and product detector; one 6AW8A, 2nd audio and BFO;
IN34, AM detector; 2F4, power rectifier.

e SELECTIVITY: 2.5 ke. at -6 db.

® SENSITIVITY: /4 microvolt for 10 db. signal-to-noise ratio on ten meters.

® STABILITY: Less than 500 cycles drift after one-minute warm-up. Less than 200
cycles change for 10% line voltage change. Temperature compensated and voltage
regulated.

¢ IMAGE and IF REJECTION: 35 db. minimum.,

e AUDIO OUTPUT: %4 watt at 6% distortion.

REAR CHASSIS ACCESSORY FACILITIES: Transmitter Relay Terminals, Accessory Power
Socket, External Speaker/VOX Terminals.

POWER CONSUMPTION: 33 Watts. (117 volts AC, 50 to 60 cps.)
Net Price, only $169.95

Matching Speaker, Model CMS-1. Net Price, $16.95
(slightly higher west of the Rockies and outside the U.S.A.)

2.
”ﬂ.’/ey %OW. 7%. — 4610 North Lindbergh Blvd. — Bridgeton, Mo.

of
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Accredited by the National
Home Study Council

good ftraining
doesn’? cos? ...
it pays!

An FCC License
Or Your Money Back!

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

Increase Your Technical Knowledge

Get a government license plus an understanding of
such electronic applications as computers . . .
industrial electronics . . . radar . . . communica-
tions . . . and many more.

Get This Handy Pocket
Electronics Data Guide Folder

Free...

Puts ali the commonly used
conversion factors, formulas,
tables, and color codes at
your fingertips. Yours abso-
lutely free if you mail the
coupon today. No further obli-
gation.

Sorry—Not For Beginners

Please inquire only if you really want to get ahead
and to add to what you have already learned in
school, in the service, or on the job. Some previous
schooling or experience in electronics, electricity,
or related fields is r ary for st in Cleve-
land Institute programs.

Cleveland Institute of Electronics
1776 E. 17th St. Desk PES82 Cleveland 14, Ohio

October, 1961

Get All 3 Booklets
Free!

a successful plan for ., . .
Elecironics Training

Cleveland Institute of Electronics

1776 E. 17th Street, Desk PE 82, Cleveland 14, Ohio

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

Military Broadcasting
Radio-TV Servicing Home Experimenting
Manufacturing Telephone Company
Amateur Radio (01717 SRR

In what kind of work In What branch of Elec-
are you now engaged? tronics are you interested?

Name. Age

Address.

City. Zone State

PE-82 8
]

7




1 SHERWOOD

only for those who want the ultimate in

FM Stereo Broadcast Reception
and Stereo Record Reproduction

.v = ! - “

=2 @ s0da 4 4

1o e
- Bt

J

$-8000 FM/MX 64 Watt Stereo Receiver $299.50
16%° % 4" x 14° deep.

B s S - 3

| o AE———

te g
$-3000 1 FM/MX Stereo Tuner $160.00
147 x 4" x 10% * deep.

960666
= = - (-

S$-5000 IX 80 Watt Stereo Amplifier $199.50
147 x 47 x 12%; " deep.

Ravinia Mode! SR3 3-way
Speaker System $139.50

26" x 15" x 13%" deep.

Correlaire Walaut Hi Fi Furniture

With FM Stereo broadcasting (multiplex) an
established reality, Sherwood proudly offers
every component you need for superb stereo
reception. Sherwood stereo amplifiers and
tuners are pre-eminent in the field, and now
—in the $-8000 Receiver—the ultimate in
compact reception quality is achieved. The
exciting new Ravinia Model SR3 3-speaker
system features extremely low intermodula-
tion distortion and unusually flat frequency
response. Cabinet is hand-rubbed walnut. The
perfect setting for hi fi components is
Sherwood’s Correlaire contemporary furniture
modules—in hand-rubbed Walnut and Pecan,
Sherwood Electronic Laboratories, Inc., 4300
N. California Ave., Chicago 18, lllinois.

For complete technical details,
write Dept. 10

Hi-Fi

B Showcase

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

NUSUALLY smooth response through-

out its entire frequency range (500 to
22,000 cycles) is one of the outstanding
features of Altec Lansing’s new 804A high-
frequency driver unit. An improved version
of the popular 802D, the 804A incorporates
an aluminum voice coil and an aluminum
alloy diaphragm. It has a nominal imped-
ance of 16 ohms and is intended for use
with a sectoral horn in systems built
around Altec’s 803B or 414A woofers. Price:
$63.00. . . . Another new product from Altec
Lansing is ac-
tually a com-
plete, full-sized
speaker system.
Equipped with
its own built-in
800-cycle cross-
over network,
the system is
available in two
models: the
837A *“Avalon,”
with a frequen-
cy range from 35 to 22,000 cycles; and the
838A ‘‘Carmel,” which employs a second
414A speaker for a frequency response from
30 to 22,000 cycles. Price of the 837A is
$246.00; the 838A sells for $297.00.

From Fisher Radio comes a new speaker
system—the XP-4—in which the woofer
and the enclosure are a single, inseparable
unit. The result, according to the company,
is elimination of fatiguing “enclosure tone’
and greatly increased listening pleasure.
Four speakers—a 12” woofer of special de-
sign, two 5” mid-range units, and a 2"
tweeter—cover the full frequency range
with a three-way crossover network. The
compact XP-4 sells for $199.50 in mahog-
any, cherry, or oiled walnut; an unfinished
birch version is priced at $189.50. . . . Still
another speaker system—this one created
by Mercury Electronics—makes use of an
airtight compartment to relieve sound pres-
sure within the enclosure for almost perfect
baffling. A three-speaker system, the CR-1
“Crescendo” combines a 10” bi-axial trans-
ducer and a 4" tweeter, yet reproduces fre-

*Write to the manufucturers listed at the end of
this column for more data on products mentioned

Always say you saw it in—POPULAR ELECTRONICS



Minivac'|601| /-

7\ X

Scientific exploration
education

experimentation

engineered into an electronic brain that
measures a full 24" wide

MINIVAC 601 is a fascinating, compact computer
that thinks, remembers, plays games. It speaks
with authority in the fields of science, mathe-
matics, research. It prepares teenagers and adults
for the world of tomorrow.

Created as a private project by Dr. Claude E.
Shannon, now Donner Professor of Science,
Massachusetts Institute of Technology and de-
veloped by the Scientific Development Corpora-
tion staff, MINIVAC 601 is built of professional
components to professional standards.

It opens the way to exciting experimentation
with circuits that solve problems and make
decisions. It enables you to duplicate control sys-
tems like those used in advanced missiles. You
may program it to demonstrate data processing
techniques used in business. MINIVAC 601 will Complete; compuker, programming patch cords
even play games with you . . . tic tac toe, and and set of six manuals:

literally dozens of others “Getting Acquainted with MINIVAC 601,
’ “What is a Digital Computer?””

8500

“Haw Computers Make Logical Decisions,
“Hew Computers Do Arithmetic,”
“Haw Computers Work for Man,"”

and “MINIVAC Games.”

Scientific Development Corp.
372 Main Street
Watertown, Mass.
I Gentlemen:

Please send free brochure giving complete information on
MINIVAC 601 ... whatitis...whatit does... how it operates.

SCIENTIFIC DEVELOPMENT CORPORATION

Electronic Products Department
372 Main Street Watertown 72, Massachusetts

October, 1961
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EVERYONE IN ELECTRONICS

y=USE THIS HANDY ORDER FORM my

§ O Citizens Band Radio Handbook. Thorough
introduction to CB with full description of various
types of equipment, Covers circuitry, antennas, in-
stallation, trouble-shooting, repairs, operating pro-

' cedures. 192 pages. Order CBH-1, only . .. ..., $2.95

[0 ABC’s of Model Radio Control. For hobbyists
who wish to control model planes, boats, cars, etc.
by radio. Explains radio control principles, describes

I equipment, tells how to install and use it, how to build
your own. 96 pages. Order MOR-1, only. .. ... $1.95

I O Electronic Organ Handbook. Tells how organs

work; includes specs and descriptions, operating prin-

I ciples, circuit diagrams and maintenance procedures

for nine popular models. Really simplifies the subject.

l 272 pages. Order EOA-1, only............... $4.95
]

ABC's of Tape Recording. Shows you how to
get the most from your equipment. Tells how re-
corders work, how to choose one for your special
needs, how to use it for fun and business. 96 pages.
Order TAP-Y, 0nly.........oovvvvnvnnnnnnns $1.50

0O Troubleshooting Amateur Radio Equipment.

I Shows the Ham how he can make his own repairs.
Covers faultsin receivers, transmitters, antenna sys-
tems, etc. Many schematics of popular xmitters and

l receivers. Full data on test instruments and proced-
ures required. 128 pages. Order AMP-1, only $2.50

l O ABC's of Computers. Tells what computers do
and how they operate. Explains analog and digital
types, binary numbers, circuitry, memory devices,
arithmetic functions, symbolic logic, input-output de-

' vices, programming. 128 p. Order ABC-1, only.$1.95

O

How to Repair Small Appliances. Explains
how popular electrical appliances work and how to
fix them. Covers toasters, shavers, irons, mixers,
blenders, coffee makers, knife sharpeners, skillets,
blankets, fans, small motors, etc. 128 pages. Order
APP-1, only $2.5

0O TV Tube Symptoms and Troubles. o picture
book of TV troubles caused by defective tubes (the
most frequent reason for set failure). Shows which
tubes to replace to correct specific troubles. 96 pages.
Order TVT-l,only. ........viiiiiieninnnn.. $1.50

101 Ways to Use Your VOM & VTVM. Shows
you how to get the most from these most popular of
test instruments, how to make required connections,
how to_test properly, how to evaluate results. 116
pages. Order TEM-3, only................... $2.00

0

FRIEE! Askfor Free Sams Indexto PHOTOFACT
- —the world’s finest circuit data on more than
. 44,000 TV, radio, hi-fi, recorder models and
| related equif Send pon below!

HOWARD W. SAMS & CO., INC.

Order from any Electronic Parts Distributor, or
mail to Howard W. Sams & Co., Inc., Dept. K-91,
1720 E. 38th St., Indianapolis 6, Ind.

Send books checked above. $ losed
[ Send Free Sams Index (] Send FREE Book List

Name

Addr

Citw. Zone__State.

mmm (outside U.S. A. priced slightly higher)

T

5 |

IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7
—_— d

Showcase
(Continued from page 8)

quencies from 25 to 18,500 cycles. Finished
in genuine walnut veneers with an alumi-
num trim, the CR-1 lists at $79.95.

Two new kits available from H. H. Scott
are the L.C-21 preamplifier and the LK-150
power amplifier. Dimensions of the LC-21
are exactly the same as those of Scott’s
LT-10 FM tuner, and there are 14 front-
panel controls. Equipped with five pairs of
stereo inputs as well as stereo tape record-
er outputs, it delivers 2.5 volts at less than
0.19% distortion. As for the LK-150 stereo
power amplifier kit, harmonic and inter-
modulation distortion are both less than
0.5% at full power (65 watts per channel).
Companion units for a complete stereo am-
plifier/preamplifier setup, the LC-21 pre-
amp is priced at $99.95 and the LK-150 am-
plifier at $169.95.

You can get hi-fi quality at moderate
price with two new University dynamic
microphones. Low-frequency response of
both models extends to 50 cycles, with a
smooth roll-off below, and response on the
high end soars to the 18,000-cycle region.
Both are free from harshness or stridency,
and impedances of 30, 50, and 20,000 ochms
are available via color-coded leads at the
end of a 15'-long cable. Model 71 incorpor-
ates an on/off switch and sells for $34.95;
Model 70 is supplied less switch for $29.95
- . . . A quarter-track stereo record/play-
back tape unit at a budget price, Viking’s
76 ‘““Compact”
delivers 25 to
16,000 cycles
within 3 db; bias
frequency is 80
ke. for distor-
tion-free re-
cording. TUtiliz-
ing a single
motor for both
3% and 7% ips
speeds, the 76
‘““Compact” is
equipped with jacks for high-level output,
monitor output, and playback head output
on the rear of the case; a single knob selects
play, fast-forward, rewind, or stop functions.
Price: $199.50.

Allec Lansing Corp., 1515 8. Manchester Ave., Ana-
heim, Cali}?

Figher th}ii}g Corp., 21-21 44th Dr., Long Island

ity 1, N.Y.

Mercury Electronics Corp., 111 Roosevelt Ave.,
Mineola, N.Y. i

H. H. Scott, Inc., Dept. P, 111 Powdermill Rd.,
Maynard, Mass. |

University Loudspeakers, Inc., 80 S. Kensico Ave.,
White Plains, N.Y. X

Viking of Minneapolis, Inc., 9600 Aldrich Ave., 8.,
Minneapolis, Minn.
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The Same School That Originated The RTS BUSINESS PLAN

A SPECIAL UUMPACI COURSE
COVERING ALL THREE PHASES OF

BASIC e« INTERMEDIATE « ADVANCED

The Entire Course Is Made DESIGNED FOR THE BUSY MAN OF TODAY

Up Of The Following: This is MODERN training for the MODERN man. You'll find no “horse and
« 35 LESSONS COVERING BASIC buggy” methods here. Every page of this streamlined course is devoted
AND INTERMEDIATE ELECTRONICS to important Electronics principles and practical projects. You'll be
. amazed how fast you grasp Electronics the RTS way. RTS has combined
WI?[HE[}lljJI;EMSE:LDKI;:T(T:E;AIESLETE modern THEORY and PRACTICE to make this the finest training program
« SOLDERING IRON of its kind available!

. 25 LESSONS COVERING THESE SATISFIES NOVICE, TECHNICIAN OR HOBBYIST

g Whether. you're new to Electronics or an old “pro,” chances are you'l
RDVANCED ELECTRONIC SUBJECTS: find this to be the ideal course for you. The novice will appreciate the
Thyratron Tubes « Semiconductors - completeness of the fraining. It starts with the most basic considerations,
Electronic Symbols and Drawings - covering each important point thoroughly, yet concisely. The technician
Voltage-Regulators - Electronic- will enjoy the practical review of fundamentals and profit from the 25
Timers - Controt Systems + X-Rays advanced subjects covered.
Photoelectric Devices - Dielectric RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR

Heating - Geiger Counters - Pulse The price quoted below buys EVERYTHING — there are no extras ta pay

Circuitry - Clippers and Limiters - for. RTS has gone “ali out” to give you the best training value in America.

Multivibrators - Electronic Counters - Why pay hundreds of dollars for training such as we offer when it's avail-

Radar - Magnetic Amplifiers - Analog- able for this LOW PRICE? If you can find & better training bargain...

Computers - DC Amplifiers - Digital BUY IT!

Computers - Storage Systems - Input CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS

?"f Outtpu.t Devices - Servomechanisms - Some students will complete this course with “Jet-Like” speed bus we

e cmetening allow up to two years if your circumstances require it. You study at your
* 60 EXAMINATIONS own rate. You are ENCOURAGED but not pushed. You'll find the lessons
+ UNLIMITED CONSULTATION SERVICE professionally written but easy to understand. LET US -SEND YOU ONE OF
- KIT MANUALS THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SC YOU CAN SEE
- DIPLOMA UPON GRADUATION FOR YOURSELF. NO OBLIGATION!

AND MUCH MORE... *TERMS ALSO AVAILABLE
RTS' Membership in " t‘“ “ AS LITTLE AS .

ome Study Sehosls : ; € e
is your ass{uance of S ) S 9 ““* 5 DOWN
Reliabitity, Integrity and <

Quality of Training.

. ot $500 per MONTH
: : THE FIRST TRAINING KIT IS SENT
IMMEDIATELY UPON ENROLLMENT

DON'T LOSE OUT — FIND OUT!
RTS ELECTRONICS DIVISION oepr. pesos

815 E. ROSECRANS AVENUE L05 ANGELES 59, CALIFORNIA

-y
RTS ELECTRONICS DIVISIO Rush me full information by return mail. (Please Print)
815 E. ROSECRANS AVENUE

LOS ANGELES 59, CALIFORNIA Nome

n Est. 1922 Addces
— City

X e85  NO SALESMAN WILL CALL ON YOU!
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Satisfied Reader

N I have, in my library, every issue of POP'tronics
ever published (since October, 1954). Quite a col-
lection! And during these past seven years I've ob-
served the changes in the magazine's personality.
You've had your bad times, but for the most part
you've set a standard.

Thanks for those 9 big projects in the July issue,
especially the 6-meter mobile and the starved am-
plifier. I've just finished building a hi-fi amplifier
from one of your older issues (January, 1958) for
use in my recording studio, and it works fine. Keep
up the good work.

Jim Coker
Athens, Ga.

We're glad you're pleased with Porurar ELkc-
TRONICS, by and large, and we hope most of our
other readers feel the same way that you do. We'll
be looking forward to hearing from you again,
Jim, in another seven years!

Fish Caller

B I read James J. Bucher's “Electronic Fish
Caller” article in the June 1961 issue and found it
very interesting. It seemed to me, though, that the
50-uf. capacitor in the schematic (C1) was shown
with its polarity reversed. Correcting this, I built
the unit and it performed well.

Being one who is never satisfied, however, I had
to make some changes. Obtaining a Trimm “Acme”
headset, I removed one phone. I then uncoiled
approximately half of this 1000-ohm unit’s wind-
ing and brought out a center tap. The adapted
headphone was substituted for the transformer-
earphone combination shown in the schematic.

Then, to increase the volume of the finished unit,
T used a 2N255 transistor instead of a 2N1265 and
increased the battery voltage to 3 volts. In order

A " \é’rf- T ——

to maintain the same frequency-repetition rate re-
lationship, it was necessary to change the 27K re-
sistor (RI) to 33K, and the 5K potentiometer

R-2700 Receiver
$149.00

The Greatest Pair On The A|r

S-NINE

$119.50

Browning CB Radio Base Station Equipment

CB Transmitter

Here’s the unbeatable combination. of the airways you‘ve heard so much about. The Browning
R-2700 Citizen’s Band base station receiver that builds up weak signals and lets you hear
distant stations where other receivers fade out.

And, the revolutionary S-NINE CB transmitter that allows full power transmissions on all
channels ond introduces new features never previously utilized in CB communications,

Satisfaction Guaranteed. Four Convenient Purchase Plans

. L)rouunin(j__

12 Always say you saw it in—POPULAR ELECTRONICS

Write today for free literature and
specifications. No obligation.

Browning Laboratories, Inc.
103 Union Ave. Laconia, N.H.




Through
HOME STUDY

;
or in

RESIDENT CI.ASSES

the Grantham Communications
Electronics Course prepares you
for your first class commercial

F.C.C. LICENSE

The Grantham home study course teaches you prin-
ciples of electronics in a simple “easy-to-grasp’ manner.
Each new principle is explained first in everyday lan-
guage and then, after you understand it, is associated
with the proper technical language. You learn and re-
member more, because the emphasis is on understanding
rather than on memorizing.

This correspondence course is directed toward two
major objectives—(1) to teach you a great deal about
electronics, and (2) to prepare you to pass all of the
F.C.C. examinations required for a first class commer-
cial operator’s license. We teach you step by step and
have you practice with FCC-type tests which you send
to the School for grading and comment. You prepare for
your F.C. C. examinations under the watchful direction
of an instructor who is especially qualified in this field.

Grantham training is the easy way to learn more
quickly — to prepare more thoroughly —for F.C.C.
examinations. And your first class license is the guick,
easy way to prove to your employer that you are worth
more money.

Get details concerning how we can prepare you for
your F.C.C. license and how that license can help you
advance in electronics. Mail the coupon below to the
home office of Grantham School of Electronics in Holly-
wood, Calif., and our free catalog will be sent to you
promptly.

HOLLYWOOD SEATTLE

mailed to you promptly.

ELECTRONICS

GRANTHAM SCHOOL OF ELECTRONICS

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS

Grantham resident schools are located in four major cities — Hollywood,
Seattle, Kansas City. and Washington, D.C. Regularly scheduled classes in
F.C.C. license preparation are offered at all locations. New day classes begin
every three months, and new evening classes begin four times a year. The day
classes meet 5 days a week and prepare you for a first class F.C.C. license in
12 weeks. The evening classes meet 3 nights a week and prepare ybu for a
first class license in 20 weeks. For more information about the Grantham resi-
dent schools, indicate in the coupon the city of your choice and then mail
the coupon to the School's home office in Hollywood, Calif. Free details will be Nome _— -

—field of opportunity —

offers
interesting and profitable careers in

RADIO AND TV BROADCASTING « TWO-WAY RADIO COM-
MUNICATIONS ¢« RESEARCH AND DEVELOPMENT ¢ RELAY
STATION MAINTENANCE ¢« AUTOMATION ELECTRONIGS
* TECHNICAL WRITING IN ELECTRONICS ¢ INDUSTRIAL
ELECTRONICS ¢ ELECTRONIC COMPUTERS ¢ MILITARY
ELECTRONICS ¢ INSTRUMENTATION « TELEMETERING
e AERONAUTICAL ELECTRONICS » SPACE ELECTRONICS
and many other
interesting and profitable fields of the present and future
[ ]

To get ahead in electronics, you must have the proper
training and your employer must know that you have that
training. Your F.C.C. license is a “diploma” in communi-
cations electronics granted by the U.S. Government, and
it is recognized as such by employers. Grantham School of
Electronics specializes in preparing you to earn this
diploma.

HERE'S PROOF...that Grantham students prepare for
F.C.C. examinations in a minimum of time. Here is a list
of a few of our recent graduates, the class of license they
got, and how long it took them:

License Weeks

Thomas Schutte, 736 Clinton, Hamilton, Ohio 5 1st 2
Gary Harrisan, 29 Spencer Drlve, N. Kingston, R. 1 1st 12
Louis W. Pavek, 838 Page 5t., Berkeley 10, Calif. .. st 16
William F. Bratton, Jr., 435 Etna Street, Russell, Ky, ........ 1st 12
Darrell E. Cloce, 25 E. 32nd St., Kansas Clty, Mo. _............ st 12
Thomas J, Hoof, 216 S. Franklin St., Allentown, Pa. ....., ..... 1st 22
P. B. Jernjgan, Route 2, Benson, North Carofina .............. 1st 12
Edward R. Barber, 907 S. Winnifred, Tacoma, Wash, ... 1st 20
Claude Franklin White, Jr., ¢/o Radio Sta. WIMA, Orange, Va st 12

John M. Morgan, ¢/o KIRI-TV, 1530 Queen Amne Ave,, Seattle, wash, 1st 92

If you are interested in details concerning our training,
indicate in the coupon below whether you prefer home study
or resident classes, and mail the coupon to the School’s home
office in Hollywood, California — to the address given in the
coupon — for free details.

Accredited by the National Home Study Council

KANSAS CITY | WASHINGTON |

{Mail in envelope or poste on pastal card)

To: GRANTHAM SCHOOL OFf ELECTRONICS
1505 N. WESTERN AVE, HOLLYWOOO 27, CALIF.

Gentlemen:

Please send me your free baokled telling how | con get my com-
mercial F.C.C. license quickly. | understond there is no obligation
and no solesman will call.

——Age —

Address S —

GRANTHAM SCHOOL OF ELECTRONICS
1505 N. Western Ave. 408 Marion Street 3123 Giltham Road 821 - 19th Street, Nw. ¢ City ———
Hollywood 27, Calif. Seattle 4, Wash. Kansas City 9, Mo. Washington 6, D.C. | am interested in: [J Home Study [ Kansos City classes
(Phone: HO 7-7727) (Phone: MA 2-7227) (Phane: JE 1-6320) (Phone: ST 3-3614) (O Hollywood classes [] Seattle closses [] Woshington classes

MAIL COUPON FOR FREE DETAILS — NO SALESMAN WILL CALL===— 13%

SR, ([, | [ ————

October, 1961 13



direct road to earning a successful
living in electronics—here it is!

BASIC RADIO

by M. Tepper

6-Volume ‘pictured-text’ course makes it easy
for you to master radio communications

A BACKGROUND IN RADIO COMMUNICATIONS IS A
SPRINGBOARD INTO MANY VITAL AREAS OF ELECTRONICS
Radio communications and the areas that comprise this
subject—AC and DC electricity, vacuum tubes, receivers,
transistors, and transmitters—is the foundation for many
important branches of electronics—FM and AM radio,
citizens band, amateur radio, mobile and marine comniuni-
cations, telemetry, radar, television, instrumentation, micro-
wave, facsimile, ultrasonics, telephony, remote control,
paging, etc. To know the fundamentals of radio com-
munications is to be prepared for all of these important
fields, and BASIC RADIO presents these fundamentals
more clearly, more accurately than any text, or any group

of texts ever published.

SPECIAL ILLUSTRATIONS MAKE SUBJECT

EASILY UNDERSTANDABLE
Not only is the content of the course complete, but it is
presented in such a manner that anyone regardless of
previous education ecan grasp it quickly and know the sub-
ject thoroughly. The reason—carefully selected language,
specially prepared illustrations—specially thought out pres-
entation. These illustrations are not the typical anes found
in most books on radio. They are specially conceived and
selected for their ability to convey an idea, make complex
thoughts simple to understand. You can’t miss! There is
at least one illustration to every page, one to support every
idea—more than 650 illustrations in all in this six-volume
course,

COVERS EVERYTHING YOU’LL NEED TO KNOW ABOUT
RADIO COMMUNICATIONS TO GET AHEAD
This 6-volume pictured-text course covers the fundamentals
and circuitry of radio communications. While it stresses
fundamentals, it does not neglect the practical—it puts
these fundamental principles to work. You will be able to
read schematics—recognize circuits used in radio equip-
ment. You will understand electricity and magnetism.
Following the study of electricity, magnetism, circuit
components, vacuum tubes, power supplies, oscillators and
amplifiers—the various circuits are put to work in simple
and elaborate radio receivers—AM and FM, auto and com-
munications receivers including citizens band, mobile com=
munication equipment, etc.
You are made thoroughly familiar with semi conductors
and transistors, their applications; what they are — how
they work and how they are used in radio. Transistor
circiits and receivers with parts values are shown.
The last volume provides a thorough coverage of trans-
mitters, antennas and transmission lines. You'll understand
modulation and transmitter type oscillators, microphones,
coupling methods and power supplies and transmitter
schematics.
Volume I, DC electricity $2.70; Volume II, AC electricity
$2.70; Volume III, vacuum tubes and vacuum tube circuitry
$2.70; Volume IV, radio and communication receivers $2.60;
Volume V, semiconductors, transistors and transistor re-
ceivers $1.90; Volume VI, transmitters, transmission lines
and antennas $2.70.
A LOW COST ELECTRONIC EDUCATION
6-VOLUME COURSE ONLY $13.85
This 6-volume course opens the wonderful world of elece
tronics to you. The complete course costs only $13.85 (soft
covers), Or, you can select any volume covering the area
of radio communications in which you wish to increase your
knowledge. Buy this course today at parts distributors,
bookstores or order direct.

Write to Dept.PE-10 for free brochure showing samples of
Basic Radio pages demonstrating how special.illustrations
Speed your learning.

N!ﬁ JOHN F. RIDER PUBLISHER, INC.
Fam 116 West 14th St., New York 11, N. Y.
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Letters
(Continued from page 12)

(R2) to 1K. I feel that this modification provides
more efficiency and more volume.

Roy R. NiEHAUS, JR.

Jupiter, Florida

Your modification sounds both ingemious and
eflective, reader Niehaus, and we bet that no fish
within 10 miles of your boat is safe. Capacitor C1’s
polarity should indeed be reversed.

Modified "Transi-Booster"”

M Thanks for the article on the Transi-Booster
(“Big Sound from Personal Portables,” April,
1961). I thought you might like to see the one
I put together. I made no wiring changes, but I
built the amplifier on a scrap-metal chassis rather
than the suggested piece of fiberboard. Also, I

vk

s

used an 8” speaker baffle and left its back open.

The unit is quite easy on batteries, thanks to the

variable bias, and with it my portable easily meets

the outdoor picnic-table challenge.

PHIL B. Jones, 1st Lt., USAF
San Antonio, Texas

Earth Communicators

B Two of my friends and I have set up an earth
communication system like the one described in
your July 1960 issue (“Communicating Through
the Earth”). We located the ground rod of each
station about 25 feet from the water pipe and got
excellent results—both on c.w. and phone. Our
calls are GTSE (Ground Travel Station, Edmund-
ston) 1, 2, and 3.
RoBErRT L’ITALIEN
Edmundston, N.B., Canada

6 Meters and Mobile

B I believe I've found an error in the article “6

Meters and Mobile” (July, 1961). Shouldn’t capac-

itor C7 (.001 pf.) be connected from the junction

of coils L2 and L4 to ground? In the schematic it
appears on the other side of the r.f. choke.

TRISTAN LEVISTE

Riverdale, N.Y.

Yow're right, reader Leviste, and thanks for calli_ng
this to our attention. Capacitor C7 should be in-
stalled between L2 and L4,

Always say you saw it in—POPULAR ELECTRONICS




Write

BREAK THRUUGH T0 HIGHER PAY
= ECTRONIC

TV-RADIO

START NOW! Break through the Earning Barrier that stops

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

» TV-Radio Sales, Service and Repair

¢ Profigiable Business of Your Own

¢ Communications Technician~ F.C.C. License
o Hi-Fi. Stereo & Sound Recording Specialist

» TV-Radio Broadcasting Operator

¢ Techaician in Computers & Missiles
 Electronics Field Engineer

» Specalist in Microwaves & Servomechanisms
« Expert Trouble Shooter

« All-Pmase Mastes Technician

NATZONAL fiefeL SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
4000 $0. FIGUEROA ST., 10§ ANGELES 37, CALIE, U.S. A

Dept. R2G-101
11

RESIDENT TRAINING AT 1.0S ANGELES
wish 1o take your training fn Jur
:?'e:\odun School at Los Angeles. the
world's TV capital, start NOW in or\r’
big. mos2rn Shops, Labs, and Radio

Studios. Here you work with Iales\

tinest. most :umplelz tacill-
‘l?:‘sa":gered by any school. Expert
friendiy instructors. Personal attention
Graduate Employment Service. Help in
finding home near school—and part
time Jab while you learn

WRITE FOR SPECIAL RESIDENTY

SCHOOL CATALOG AND INFORMATION

ACCREDITED MEMBER

the only nationally

tecognized accrediting
ogency for private
home swdy schools.

N.T.3. HOME TRAINING is
@& Ciassroom Developed
o _ab-Studio Planned
e Shop-Tested
© |ndustry-Approved
@& Specifically Designed
for Home Study

ACTUAL LESSCN

“

ELE

half-trainec men. N.T.S. “All-Fhase’’ training p-epares you —
at home in spare time — for o high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at Cne Low Tuition trains you for unlimited opportuni-

ties in All Phases:
F.C.C. Licease,

Servicing, Communications, Preparation
Broadcasting, Manufacturing,

Automation,

Radar and Micro-Waves, Missile and Rocket P-ojects.

A more rewarding job ... a secure
future ... a fricher, fuller life can
be yours! A: an N.T.5S. MASTER
TECHNICIAN you can go straight to
the top in irdustry...or in your
own profitab e business.

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

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY

You get lessons, manuals, job proj-
ects, unlimited consultation, gradu-
ate advisory service.

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

MAIL

You

work on
.. actual job

\ brojects

»
-

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 tuitian
~and earn much more — with
spare time work they perform while
training. You can do the same...
we show you how.

SEND FOR INFORMATION NOW...

TODAY! IT COSTS YOU NOTHING
TO INVESTIGATE.

NATIONAL i SCHOOLS (g}

WORLD-WIDE TRAINING SINCE 1903

NOW

Mail Now To

National Technical Schools, Depl. R2G-101
4C00 S. Figueroa St.,

Los Angeles 37, Calif,

Please rush FREE Electrorics-
TV-Radio * Opportunity’’ Book end Actual
Lesson, No Salesman will call.

Age

City__

Zcne State.

NO OBLIGATION!
NO SALESMAN WILL CALL

' [ Check here if inte?:sted ONLY in Resident Training at Los Angeles.
§ VETERANS: Give date of discharge.

S oo e o - - -
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IF YOU BELIEVE THAT ALL RECORDING POP tronics |
TAPES ARE THE SAME ... READ THESE 'I \\ Bookshelf
= [t e -
TELEVISION AND RADIO REPAIRING
by John M. Markus
=
Assuming no previous knowledge of tele-
vision or radio repairing, this thick volume
is designed to train .
the beginner to han-
dle over 759% of the
repair jobs that come
to the average TV
| and radio service = =
shop. The first sec- ‘
» tion explains what 1]’
II s souunanFT tools are needed, how |
to make service calls, :m
and how to test parts | &84
with a multimeter.  gogugs "
Later chapters cover J{F|
MnTIn" PIGT“nEs tube checking, sol- =~ = =
dering techniques, = T
Th f . e i and the testing of | : b
e course of a motlpn picture in ustl_'y Was IeVo- | goldered-in  parts. :
lutionized by the application of magnetic stripes on | The book concludes with some good advice
film...a Soundcraft achievement which has made | on cabinet repair and antenna servicing
possible the stereophonic sound tracks of the great | 2nd instaliation.
rGN! (Can;era hG.S)' Cinemascope anddTodd-A OPro | o pished by MoGraw-Hill Book Co, Inc.,
uctions. For this contrlbutlo‘n, Sou?’ craft received | gs0 v 4onq St., New York 36, N. Y. 568
the coveted Academy Award “Oscar”’—first and only | pages. Hard cover. $8.95.
tape manufacturer ever so honored. Soundcraft
achievement never stops. LSS U s - G e oV
INDUSTRIAL ELECTRONICS in Questions
SOUNDCRAFT WAS ® Mylar* base tapes for longer | and Answers by Edward J. Bukstein
life, longer play the hard
A6 . This new paper-bound edition of the hard-
t- F:'I:\ISt:I?Zglﬁfr%g o::»dfelakin cover book published some years ago should
0 preve pping g be a handy reference volume for technicians
® Micropolished tape surface and others working in the diversified indus-
to preserve the “highs” and trial electronics field. The question-and-an-
T0 OFFER YOU:  minimize recorder head wear swer format allows the reader to locate
® FA-4 frequency adjusted formulation to capture specific pieces of information without the
the full dynamic range of sounds necessity for formal study, and diagrams
and illustrations are generously used. The L
BUY THE BEST —BUY SOUNDCRAFT TAPES | nine chapters discuss many different types
ez 3 PHOTO FROM METRO-GOLOWYN.MAYER, of eqlﬁpment, inCIuding x-ray, welding,
WILLIAM WYLER’S PRESENTATION counting, and time-delay devices. Special
wnien oF 11 aonoeme e | cireuitry and test instruments are also o
*ou ronT r.u'. covered.
REEVES Published by Frederick Ungar Publishing
souuncnnﬂ' Co., 131 E. 23rd St., New York 10, N. Y.
CORR. 197 pages. Soft cover. $1.75.
.‘a‘:a'3,".!1'.?35,y?'c':§n'2'ci§é‘ét (Continued on page 20)
16 Always say you saw it in—POPULAR ELECTRONICS
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Spe::ial Training
EQUIPMENT
INCLUDED

Pick the field of your choice—and
train at home with the leader—
NRI. In addition to Industrial
Electronics and FCC License train-
ing explained at the right, NRI
offers comprehensive courses in
Radio-TV Servicing and Radio-TV
Communications. Except for the
FCC course, all NRI courses in-
clude—at no extra cost—special
training equipment for actual prac-
tice at home building circuits and
working experiments. Makes theory
you learn come to life in an in-
teresting, easy-to-grasp manner.

Multiplexing, FM Stereo
Broadcasting Included

NRI training keeps up with the
times. Mew, additional profit op-
portunities exist for the Technician
who understands the latest tech-
nical advances. Course material
now covers FM Stereo Broadcast-
ing, tells you about Multiplexing
equipment, other recent develop-
ments.

Learn More to Earn More
Act now. The catalog NRI sends
you gives more facts about the
field of your choice, shows equip-
ment you get and keep. No obliga-
tion. Cost of NRI training is low.
Monthly payments. 60-Day Trial
Plan. Mail postage-free card today.
NATIONAL RADIO INSTITUTE, Washing-
ton 16, D.C.

Send for |1

he Amazing

64' Fage F|e|d Of
CATALOG

INDUSTRIAL

IN & MILITARY ELECTvRUNICS

This is the age of Electronics. Rap-
idly expanding uses for Electronic <
Equipment in industry, business, the \ % {\
military demand more trained men. -

Prepare now for a career as an Elec-

tronic Technician. NRI now offers a k\
complete course in ELECTRONICS |

—Principles, Practices, Malntpnance Computers,
telemetry, automation, avionics are changing our
world, yet all employ the same basic principles .
and that is what this NRI course stresses with illus-
tralted lessons, special training equipment. Mail card
below.

NEW HOME STUDY TRAINING
FOR YOUR FCC LICENSE

An FCC Commercial License com-
bined with NRI time-tested training
can be the keys 1o a better future for
you with higher pay, interesting work,
more rapid advancement. Prepare at
% home quickly for your FCC examina-
tions through NRI’s new, low-cost,
special training. Like other NRI-trained
men, you can be monitoring TV shows, radio
broadcasts, operating shipboard and avia-
tion radio, or holding down other important
iobs Get full details—mail the card below.

icut Out and Mail-No Stamp Needed
K = C el

Send me your Electronic, Radio-TV catalog without

cost or obligation. I am interested in the course checked
I below: (No representative will call. Please PRINT.)

[ Industrial Electronics

O Communications

I
| O FCC License O Servicing
I 9
| Name___ Age.
|
|
] Address ~
g
City _ Zone. State

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL



ELECTRONICS NEEDS

470 7 Join The Thousands
QUALIFIED TECHNICIANS

Who Trained For
Advancement With NRI
Thousands of NRI graduates throughout the U. S. and
FOR EVERY ENGINEER Canada are proof that it is practical to train at home.
NRI graduates are in every kind of Electronics work:
inspectors, maintenance men, fab technicians, testers,
broadcasting and mobile communications operators,
Radio-TV service technicians, or in essential military

and government posts. Catalog tells more about what
NRI graduates do and earn. Mail postage free card.

Choose from 4 Courses

1 "THE FINEST JOB | EVER HAD" is what Thomas

1 | Bilak Jr., Cayuga, N. Y., says of his position with
= INDUSTRIAL ELECTRONICS SN the G. E. Advanced Electromc Center at Cornell
Learn about Electronic equipment I_Jnivergnty He writes, “Thanks to NRI, I have a
used today by business, industry, the = job which I enjoy and which also pays well.”
bemﬂ‘lef,';‘ggy Cgflrépf:,g’fgu te;f;,eier:‘ﬁfj BUILDING ELECTRONIC CIRCUITS on specially-designed
T 2 ’ ﬁ plug-in type chassis, is the work of Robert H.
2 J = (N Laurens, Hammonton, N. J. He is an Electronic
s FCC LICENSE \ #/  Technician working on the ‘“Univac” computer.

Communications stations must have 1 ,J )‘Laurens says, “My NRI training helped me to
FCC-licensed operators. New NRI pass the test to obtain this position.
course prepares you for your First I
Class FCC exams. Train at home in
spare time.
3- COMMUNICATIONS
Operation and maintenance of radio
and TV stations; police, marine, avia-
tion, mobile radio, etc. Includes FM
Stereo broadcasting. Course also pre-
4 pares you for your FCC license exam.

"l OWE MY SUCCESS TO NRI" says Cecil E. Wallace,
Dallas, Texas. He holds a First Class FCC Radio-
telephone License and. works as a Recording
Engineer with KRLD-TV.

MARINE RADIO OPERATOR is the job of E. P.
Searcy, Jr., of New Orleans, La. He works for
Alcoa Steamship Company, has also worked as a
TV transmitter engineer. He says, “I can recom-

s SERVICING mend NRI training very highly.”
Service and maintain AM-FM Radios, : -
TV sets, Stereo Hi-Fi, PA systems, FROM FACTORY LABORER TO HIS OWN BUSINESS
etc. A profitable, interesting spare or that rang up sales of $158,000 in one year. That’s

the success William F, Kline of Cincinnati, Ohio,
full-time business of your own. has had since taking NRI training. “The course
SEE OTHER SIDE - A got me started on the road,” he says.

| FIRST CLASS

PERMIT E
NO. 20-R } !! !

(Sec. 34.9, P.L.&R.)
W ashington, D.C.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Oldest and Largest
School of Its Kind

Training men to succeed by home
study has been the National Radio
Institute’s only business for over 45
years. NRI is America’s oldest and
largest Electronics home-study
school. Don’t delay. Cut out and
mail POSTAGE-FREE CARD.

|
MAIL POSTAGE-FREE CARD

POSTAGE WILL BE PAID BY

N RI National Radio Institute

3939 Wisconsin Avenue
Washington 16, D.C.



INTERNATIONAL'S

NEW SERIES

xecutive

for SUPERIOR Citizens band communication . . .

MODEL 100
The ultimate in Executive Citizens

transceivers. Advanced features
and design make the Model 100
an exceptional value. New crystal
filter which minimizes adjacent
channel interference in the re-
ceiver. New built-in receiver cali-
bration circuit. New International
NR squelch. New 12 position crys-
tal control transmit channel se-
lector. New front panel micro-
phone jack. New provision for
connecting externa! speaker and
S/meter. Dual conversion super-
heterodyne receiver. Push-to-talk
operation. Three way power sup-
ply for 6/12 vdc, and 115 vac.
Handsomely packaged with new
attractive control panel. Full five
watts plate input. Certified tol-
erance .005%. Size 5%2” x 8Y2"-
x 9 deep. Engineered to provide
maximum operating efficiency.
Complete with 1 transmit crystal,
1 receive crystal, new style cer-
amic microphone and coil cord.

$199.50*

MODEL 10

International’s exciting New Com-
pact transceiver for the Citizens
licensee who desires quality
workmanship and engineering
plus the best possible circuit for
the money invested. Field tested
full 5 watt transmitter contained
in the higher price Executives.
Certified tolerance .005%. Tun-
able superheterodyne receiver
covering all 23 channels. Three
position crystal control transmit
channel selector. Manual trans-
mit-receive control. Noise limiter.
Available accessories include four
separate power supplies — 6 vdc,
12 vdc, 24 vdc or 115 vac, push-to-
talk relay kit, squelch kit, and 12
position transmit channel selec-
tor. Complete with 1 transmit
crystal, matching microphone
and external speaker, but less
power supply. $59.50*

MODEL 50

A‘precision engineered transceiv-
er featuring push-to-talk opera-
tion. Three position crystai
conftrol transmit channel selector.
Dual conversion superheterodyne
receiver tuning all 23 channels.
Full five watts plate input. Crisp
and clear modulation. Certified
tolerance .005%. Series Gated
automatic noise limiter. New [n-
ternational NR squelch. Three
way power supply for 6/12 vdc,
and 115 vac. The Model 50 Execu-
tive is a rugged yet handsome
piece of communication gear
equally at home in the office,
service truck or field. Inside the
Mode!l 50 and every International
Executive you'll find the latest
circuitry, careful craftsmanship
and quality components. Addi-
tional features of .the Model 100
Executive may be added at any

time. Complete with 1 transmit

crystal and matching microphone.

| $149.50*
*Suggested Price

SEE THE EXECUTIVE SERIES AT YOUR AUTHORIZED INTERNATIONAL DEALER

PO et

‘s . W
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October, 1961

L CRYSTAL MANUFACTURING CO.,
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OKLAHOMA CITY, OKLAHOMA



Bookshelf
(Continued from page 16)

SEMICONDUCTORS AND TRANSISTORS
by Alexander Schure, Ed.D., Ph.D.

The newest volume in the Rider Electronic
Technology Series, this book discusses the
. —= theory and charac-
teristics of semi-
conductors and
transistors. Care-
ful treatment is
given to atomic
structure, the quan-
tum theory, con-
ductors, insulators,
and semiconduc-
tors. The pn junc-
tion under equilib-
rium conditions and
in reverse and
forward bias is
analyzed, and pn
junction theory is
extended to cover transistors. Considerable
attention is paid to bhasic transistor ampli-
flers, and a foundation is provided upon
which more advanced concepts can be built.

SEMICONDUCTORS
AND
TRANSISTORS

Review questions are included at the end of
each chapter.

Pyblished by John F. Rider Publisher, Inc.,
116 W. 14th 8t, New York 11, N. Y.
144 pages. Soft cover. $2.90.

New Literature

A completely revised version of EICO’s
“Guide to High Fidelity Stereo and Mono-
phonic Sound” eovers the latest develop-
ments in the fast-moving hi-fi field.
Included are such subjects as the “factors
comprising high fidelity,” the component
parts of a hi-fi system, the meaning of
stereo, how to convert a mono system to
stereo, and how to save money when buying
hi-fi equipment. The 36-page booklet may
be obtained for 25 cents from EICO Elec-
tronic Instrument Company, Inc.,, 33-00
Northern Boulevard, L. I. City 1, N. Y.

The Universal Relay Corp. 42 White St,,
New York 13, N. Y., has released a 20-page
illustrated bulletin listing and describing

many of their 1,200,000 relays, steppers,
sensitrols, solenaids, contactors, rectifiers
and related items. A copy is available for
the asking. ~{30—

\(\‘°

MAKE YOUR INTEREST IN ELECTRONICS PAY OFF
The HIGH PAY — PRESTIGE Field of

TECHNICAL WRITING

ELECTRONICS WRITERS NEEDED NOW —ATWS will train you at
home at low cost for a profitable career in TECHNICAL WRITING. Thou-
sands needed in all areas. Get in on the ground floor of this fascinating
néw field. ATWS offers training specifically designed for the needs of
industry. Course includes everything you need to become a top-notch
Tech Writer.

‘'YOU ARE JUST A STEP AWAY FROM TOP PAY —Yes, with your
present interest in Electronics, you're just a step from the BIG MONEY.
Techpical Writing is one of the highest paying fields NOT requiring college
training. It’s tailor-made for YOU—but you must ACT NOW.

THIS COUPON CAN BE YOUR PASSPORT TO SUCCESS

Fill in your name and address and rush coupon for full information. We will prove
to you that we can train you without interfering with vour present income or job.

CAREER BOOK AND SAMPLE LESSON

American Technical Writing Schools, Inc. Dept. PE-101
5504 Hollywood Blvd., Hollywood 28, Calif,

Please RUSH full particulars.

HERE'S WHAT YOU GET ...
= 50.Meaty Lessons

» Over 110 pages on Electronics

= Covers ALL Military Specifications
* Real, practical writing projects
 Full consultation privileges

+ Many manuals, charts and diagrams
» Low tuition terms

» Employment Assistance

« Close, personal supervision
» AND MUCH, MUCH MORE . . .

TRAINING AMBITIOUS

MEN FOR " INDUSTRY

American Technical Writing Schools, Inc.
5504 Hollywood Blvd,

Hollywood 28, Calif.

20
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IBENTICAL TWINS, MALE
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Feb. 5th:

{Pace ran this aa :n The New York Tinmes)

(the Taylor Twins Legan thew duel of k'ts!)

Don and Larry Taylor, with twin backgrounds and skills, have competi-
tively built kit after kit, Paco vs. other makes. In one test Don built the
Paco, in the next Larry did. Net results: Paco kits proved faster, easier,
and better in performance. For a typical Twin-Test report turn the page.
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HERE ARE JUST A FEW OF

PACO’S NEWEST KITS:

¥-70 VACUUM TUBE VOLTMETER KIT:
Employs balanced vacuum tube bridge cir-
cuit for all voltage and resistance meas-
urements plus 3-way probe for accurate,
rapid test. Includes: 7 DC voltmeter
ranges, 7 AC voltmeter ranges (RMS) from
0 to 1500 volts, and 7 AC voltmeter
ranges (peak to peak) from 0 to 4000
volts. Also 7 decibel ranges, —6 to
+66 db and 7 electronic ohmmeter
ranges from 0.2 ohms to 1000 megohms.
V-70 Kit with 'Twin-Tested'" operating
assembly manual .$31.95 net
V-T0W: Factory-wired

.$49.95 net

€-25 IN-CIRCUIT CAPACITOR TESTER KIT:
Reveals dried out, shorted, or open
electrolytics—in the circuit—with Paco’s
exclusive Electrolytic Dial.

Simple Sequential Test: reveals open of
shorted capacitors, even electrolytics.
Electrolytic Dial: jndicates in-circuit
capacity from 2 to 400 mid: condenser
is proved non-shorted and not open if
capacity reading can be obtained.

Model €-25 Kit: with Paco-detailed op-
erating assembly vmanual. .. $19.95 net

Model C-25W: Factory-wired. .$29.95 net

SA-40 STEREQ PREAMP-AMPLIFIER: Power: 20W (RMS) per channel, 40w total. Peak,
40w with 80W total. Response:-30 cps to 90 Kc, wjlth 1.0 DB. Distortion: within 0.5%
2t 20W per channel. Includes: 14 inputs and 14 Panel Controls, black and gold case.

$A-40 Kit with enclosure, *'Twin-Tested"" operating assembly manual . _ .. $79.95 net
SA-40W: Factory-wired, ready to operate. .. ................... ... ...$129.95 net
SA-50: Stereo Kit as above with different styling, 25w per channel. . .

$T-25 FM TUNER: Sensitivity: 1.5 microvolts for 20 DB quieting. Harmonic Distortion:
less than 1%. Includes: Dual Limiters, AFC and AFC Defeat, "'Eye'* type tuning indi-
cator, Multiplex jack. Black and gold case or walnut enclosure at slight extra cost.

$T-25 Kit with fully-wired preatigned front end. *Twin-Tested'* manual . .$42.95 net

ST-25W: Factory-wired, ready to operate. . .
$1-26 Tuner-Amplifier KIt: Same as ST-25, with built-In amplifier.
$T-26W Tuner-Amplifier: Factory-wired, ready to operate.

DF-90 TRANSISTORIZED DEPTH FINDER
KIT: Protect your boat against shoals
and underwater hazards with this com-
pact, easy-to-read depth finder. Locates
harg-to-find schools of fish, too.

Fully Transistorized: 5 transistors, low
battery drain for very long battery tife.
Fast, Easy Readings: over-sized scale
with 1.ft. calibrations from 0-120 ft.
DF-90 Kit: Complete with "Twin-Tested"
assembly operating manual..$84.50 net

DF-90W: Factory-wired . ..$135.50 net’

©1961. pacoTRONICS, INC. ALL PRICES INCL. ¥.E.T.
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...$59.95 net
...$54.95 net
.,.$69.95 net

4.

G-15 GRID DIP METER: Major Functions:
1-variable Frequency Oscillator covering
400 Ke up to 250 Mc in 8 bands; 2-Ab-
sorption Wavemeter, 400 K¢ to 250 Mc;
3-Modulation Indicator. Applications:
antenna tuning, standing wave checks,
neutralizing. TVI' suppresslon, carrier
monitoring, etc: RF signal source for
visual alignment marking between 400
Kc and 250 Mc. Weighs only 3 lbs.

G-15 Kit: Complete with 8 plug-In coils,
“Twin-Tested” manual .. .... $31.95 net
G-15W: Factory-wired .. ...$39.95 net
*Price 10 be announced

“I huilt the

Paco SA-40
Stereo Preamp
Amplifier.”

Larry Tay or, 8 Steveas P acz, Huntinston
Station, N Y. “It too< me on2-third less
time to suid the Pacc kit than it took Don
to make the almost identical preamp-
amplifier by another kit maker. But it
wasn't just the time; it was knowing you're
using the right part, aad taat you
understand the instrustiors completely.
Paco parts are all pictared and labellec, tke
resistors are neatly mcunted =n cards for
edsy identification. Ard Paco’s instruction
baok dozsr’t leave you guessing. The
fo.d-out diagrams and drawings are always
right besids= the instructions, <0 you’remot
reading one part of the boek and following a
d:agram in another part. Fhotographs in
Peco’s book show how each assembly
should actually look. Ienjeyes building
Pzco kits, kecuse I wesn’t-wasting

time or worrying.”

Always say you saw it in—POPULAR ELECTRONICS



“f built a
competing
Stereo Preamp
Amplifier.”

vlar, 39 Cross Street, Smithto.
N. Y. “Neither Larry nor I are 3peed
demons because we’~e very met culous about
wiring and soldering. So I was even more
surprised when it took me 50% more time
to finish my kit. My problem began waen
1 tried to separate tae parts. The resistors
were in boxzes, but not in any logical wey:
identical resistors ofzen wound up in
different boxes. The instructior hook was
clumsy to work from. It caused waste“ul
mistakes. Dnce - lost 20 to 25 minutes
because I misread a tiny key lezter tha:
meant not to solder a certain cennecticn.
A lot of the fun cf kiz-building was lost
when I had to spend time makirg up
for shortcemings of -he packaging and
the instruction manaal.”

October, 1961

THE PACO KITS YOU WANT
ARE AT THESE DISTRIBUTORS:

*Hi-Fidelity i Only §TestE

t Only

ALABAMA

Anniston Southeastern Radio Parts
8irmingham Farbes Distributing Co,, Inc
Gadsden Southeastern Radlo Parts
Moblle Emrich Radio Sup

Montgomery Sw(heastzm Radlo Parts
Seima Southeastern Radio Parts
CALIFORNIA

Bellflower Giani Electronics”

Berkeley Electronic Suppliers

Canoga Park Sandy's Electronic Supplyt
Culver City Arrow Sales, Inc.t
Hayward Hayward Electronicst
Hallywood Hollywood Radio & Elec., Inc
Inglewood Arrow Sales, Inc.i

Long Beach R. C. & L. F. Hall, Inc.

Los Angeles L. A. Electronic Supply
Millbrae T, V. Radio Wholesale{
Modesto Inland Electronic Supplierst
Manterey Montrrey Electronic Supplyt
Mountainview Ray-Tel Industrial Co.
North Hollywoad Arrow Sales, In¢.t
Honig Distributing Co.t

Palo Alto Peninsula Electronics Supply
Zack Electronlcs

Pasadena Arrow Sales, Inc.f

Dow Radia, Inc

Reseda Dulc Sound Systems
Sacramento Lombards Electronics®
Salinas Peninsula Electronics Supply
San Diego Slivergate Radio Suppl{

San Francisco Market Radio Supply Ctx
Zack Electronics

San Jose Electronic Center

Peninsula Elec(romcs Supply

San Jose 7. V. Suppl

Schad Electronic Supply

United Radio & T. V.

San Mateo San Mateo Elec. Suppty Co.
Santa Ana Arrow Sales, Inc.

Stackton Dunlap Radlo & Tele, Supply
Sunnyvale Sunmyvale Electronics
Nallejo Electronics’ Best Buy

Whittler Hi-Fi Haven®

COLORADO

Denver Electronic Parts Company
CONNECTICUT

Bridgeport Hatry Electronic Enterprises
Hartford Del Pzdre Supply of Hartforc
Hatry Electronic Enterprises

Radio Shack Carporation

Signal Electronic Center

Sceli Electroniss

New Britain Un:ted Electronics

New Haven American Television, Inc.
Hatry Electronic Enterprises

Radio Shack Carporation

Norwich Aikens Electronic Supply Inc.
Stamford Radia Shack Corporation
Waterbury Hatry Electronic Enterprises
Parts Unlimited Stores

See your classified phone directory
FLORIOA

Daytona Beach Hammond Electr., Inc..
Jacksonville Hammonu Electronics, lmc.
Kinkade Radio 5

Peard E|ectronlc Supply Co.t

Lakeland Hamnrond Electronics, Inc.
Melbgurne Ele:tr. Whotesalers, Inc.
Miami Electronic Equipment Co., Inc.
Electronic Whalesalers, Inc.

Herman Electronics

Orianda Hammnand Electronics, Inc,
Tampa Hammowd Electronics, Inc.
Kinkade Radio Supply

Thurow Electranics

GEORGIA

Athens Southeastern Radio Parts
Atlanta Southeastern Radio Parts
Gainesville Southeastern Radio Parts
La Grange Southeastern Radio Parts
Rome Southeastern Radio Parts
Savannah Southeastern Radio Parts
HAWAII

Honolulu Precision Radio Ltd.
ILLINOIS

Champaign Electranic Parts Co.
Chicago Arthur Nage I lnc

teving Joseph
U. S. Radlo & T. V Supplies
Jacksonvnlle Baptist Electronic Supplyf
Joliet Mainline Industrial Supply Co.
INDIANA

Bloomingtan K. A. Williams Co,
Columbus H. A Williams Co.
Evansville Huteh & Son, Inc.t

Ohio valley Somndt

Indianapolis Graham Elec. Supply Inc.
Meunier Electronic Supply Co.

Van Sickle Radie Supply Co.

Latayette Lafayette Radio Supply
Muncie Muncie Electronic Supply
Richmond H. A. Willlams Co.

KANSAS

Kansas City Manhattan Radio & EquiF.t

+

Al

KENTUCKY

Lexington Radio Electronic Equip. Co.
Loulsville P. 1. Burks Co.
LOUISIANA

Baton Rouge Davis Electronic Supply
Lake Charles Television Radlo Supplyt
New Orleans Crescent Radlo & Sup. Inc.{
Epcort

Soumern Radio Supplyt

Shrevepart Koelemay Sales Co., Inc.{
MARYLANO

Baltimore Hi-Fi Shops*

Revacto of Marylandi

Hagerstown Zimmerman Whalesalers
Salisbury Standard Electronics Supply
Towson Baynesville Electronicst
Wheaton Key Electronics
MASSACHUSETTS

Boston Latayette Radio Electronics
Radio Shack Corporation

Braintree Radlo Shack Corporation
Bracktan Tee Vee Supply Co.
Brookline Radia Shack Corparation
Chelsea Lektron, Inc.

Holyoke Kathleen Smith Music Shop Inc.
Jamaica Plain Tee Vee Supply Co.
Lynn Land Electronics Supply inc.t
Milford Tee Vee Supply Co.

Peabady Tee Vee Supply Co.
Springfield Del Padre Music Shop Inc.
Del Padre Supply of Springfield
MICHIGAN

Battle Creek Electronic Supply Corp.
Dearbarn Hi-F1 Studios, Inc.”

Detroit Hi Fidelity Wnrksnon

Hi-Fi Studios, Inc.*

Radio Spec;allles Co.

Grand Raplds Bursma Radia Supply
Grosse Point Hi Fidelity Workshop*
Kalamazoo Electronic Supply Corp.
Muskegon Western Elec, Supply Co.i
Pontiac Hi Fidelity Workshop*
Wyandotte Hi Fidelity Worksnop
Radio Specialties Co,

MINNESOTA

Minneapolis Ken Craft Hi.fi*

St. Paul Eleclronic Market*®
MISSOUR

Joplin Four Slale Radio Supply$
Kansas City McGee Radio Co
Manhattan Radio & Equipment Inc.t
St. Lowis Deltronics Distributing Co.§
Olive Eleclronic Supply

MONT.

Bllllngs Eleclton!c Supply Co.
NEBRASKA

Omaha Dmaha Electronics Co.

Scotts Blu# Tri State Electronics Inc.
NEW HAMPSHIRE

Concord Evans Radio

NEW JE Y

Bergenfield Arnco T. V. Parts Corp.”
Hackensack Emsco Electronics Inc.”
Marris Plains Park Electronic Corp.
Newark Terminal-Hudson

Lafayette Radio Electronics

North Bergen Arnco T. V. Parts Corp.*
Paramus Lafayette Radio Efectronics
Passaic Ed’s Electronics Inc.
Plainfield Latayette Radio Efectronics
Princeton Sun Radio & Electronics Co,
Springfield Disco Electronics, Inc.
Westwoad Arnco T. V. Parts Corp.*
Parts Unlimited Stores

See your classified phone directory
NEW MEXICO

Albuguerque Electronic Parts Ca
Yucca Wholesalert

Los Alamos Valley Engineering Co.
NEW YORK

Albany Greylock Electronicsi

Selden Sound, Inc.t

Bayside Snyder Eleclromc Distrs. Inc.*
Binghamton Stack Electronicst
8rooklyn Witmal Electronics®

Benray Electronic Distributors

Bronx Adamson Electronic Corp.”
Butfalo Radlo Equipment Corp.t
Standard Electronics, Inc.t

East Northpart Arena Electronics, Inc,
Elmont Great Eastern Mills-Electronics*
Hempstead Newmark & Lewis®
Jamatca Hatrison Radio Corp.
Lafayette Radio Electronics

Peerfess Radio Dist. Inc.

Kingston Gre glock Electronicst

Long Island City Electronics Suppiy Corp.
Middletown Artec Distributors Inc.}
Certified Electronics Inc.t

Mineola Arrow Electronics Inc.

New Hyde Park Dressner Audio Sales Co.*
New York City Adson Electranics
Arrow Electronics

(Continued on next page) H

BUILD A Hi-FI MUSIC WALL!
Build a Hi-Fi Music Wall gives you step:by-step instructions for
building a decorator styled cabinet or an entire music wall. Send
50c and your name and address to: PACOTRONICS, INC., Dept. PE-10
70-31 84th Street, Glendale 27, New York.

Don Brann's new book How to

23



Tips

and

Techniques

DUAL CLIPS FROM SINGLES

If a dual alligator clip is needed for a quick
test hookup and you don’t have one, two
single clips can be quickly coupled together.
Pick out a machine screw which will just fit
the soldering sleeves of the two clips and

cut off its head. Then simply insert an end
of the headless screw into each sleeve, and
force-thread the clips together.

—Joseph Carroll

ERASER CLEANS SOLDERING IRON

An ink eraser does a fine job of removing
surface oxide from a cool soldering iron
tip. Unlike a file, the eraser doesn’t remove

a noticeable amount of metal. This pro-
longs the life of the tip and means that you
needn’t tin it so often.

—Jerome Cunningham

EMERGENCY POWER FOR PORTABLES

Penlight cells can be used to supply emer-
gency power to a small transistor portable
if an exact replacement battery isn’t avail-
able. Just solder leads to the cell terminals
and wire them in series. Then remove the
connectors from the old battery and solder
them to the output wires of the series-
connected cells—but make sure you observe
the proper polarity. Any number of cells

24

PACO DISTRIBUTOR LIST (cont'd.)
New York City (Continued}
Consolidated Radio Sales Inc.t
Date-Electronics Co.

Gramd Central Radio

Harrison Radio Corp.

Hi Fidelity Center*

Lafayette Radio Electronics

Magic Vue Telewision Corp.*

Magna Electronics Co.

Sun Radio & Electronics Co.
Terminal-Hudson

Witmar D:strlbutors Corp.*

Zalytron Tube Cor

Poughkeepsie creylock Electronicst
Rochester Rochester Radio Supply Co.
Rome Rome Electronics, Inc.t
Schenectady Grimmers Elec. Parts Sup.
Syracuse L. Gordon Dist. Co.t
Syracuse Radio Suppty

Utica Grapac Electromcst

Parts Unlimited Stores
See your classified phone directory

NORTH CAROLINA

Concord Mac Victor Electr. Supply inc,
OHIO

Columbus Whitehead Radio Co.*
Cincinnati United Radio, Inc.

Dayton Srepco Inc.

Toledo thehme Electronics

Warren Radio Co.

Warren Valley Electronics®
Youngstown Armies Electronics
OKLAHOMA

Oklahoma City Dulaney'st
PENNSYLVANIA

Altentown A, A. Peters, Inc.

Charleroi Barno Radic Co.

Erie Mace Electronics

Harrisburg Electronic Wholesalers, Inc.
Radio Distributing Co.

McKeesport Barno Radio Co.

New Brighton Television Parts Co., Inc,
Pittsburgh House of Audln

Marks Parts Co.t

Metropalnan Distributors, Inc.

Opus One

nezdin; George D. Barbey Co.

State College Alvo Electmmcs Dist. Inc.*
Tarentum Huston TV Parts
Wilkes-Barre General Radm & Elec. Co.
RHODE ISLAND

Providence Electronic Distributors, Inc,
Radio Shack Corparation

SOUTH CAROLINA

Columbia Hi-Fi Sound & Records Co.*
Southeastern Radio Parts

SOUTH DAKOTA

Rapid City Dakota Electronics
TENNESSEE

Chattanooga Curle Radio Supply
Columbia Randolph & Williamst
Knoxville Smith Electronics Sy ply Inc.t
Nashvitle Electra Distributing Co.*
Randnlph & Ricet

AS
Ahilene R & R Efectronics Co.
Amarillo R & R Electronics Co.
Austin Modern Electronics Co.
Service Electronic Suppl
Bay City R. C. . F. Hait, Inc.
Baytown R C.& L F. Hall Inc.
BeaumontR. C. & L. F. Hall Inc.
Conroe R, C. & L. F. Hall, Inc.
Corpus Christi Modern Elec(romcs Co.
‘Wicks Radio Equipment Co.t
Dallas All State Distributors, inc.f
Crabtree's Wholesale Radio & TV
Denison Denison Rad:o Supply
Freeport R. C. & Hall, Inc.
Galveston Electrotex

. & L. F. Hall, Inc.
Houston Electrotex
Gilbert Co.
R.C. &L F. Hall, Inc.
Mcailen Rio Radio Supply Co.+
Midland R & R Electronics Co.
0dessa R & R Electronics Co.
Pasadena R. C. & L. F. Hall, Inc.
San Angelo R & R Electronics Co.
San Antonio Modern Electronics Co.
Radio TV Parts Co.t
Sherman Electronics Supply Inc.
Texas City Electrotex
R. C. & L. F. Hall, Inc.
wunna Falis R & R Electrnmcs Co.

UTA

Salt Lake City Moore Radio Supplyt
VIRGINIA

Norfolk Southern Television Corp.t
Richmond Banner Electronics, Inc.t
fndustrial Electronic Tube Corp 1t
Roanoke Dixie Appliance Co.t
WASHINGTON

Seattle Empire Electronic Supply Inc,
Northgate Cameras™

Pacific Electronic Sales Co., Inc.

Always say you sow it in—POPULAR ELECTRONICS

Radio Products Sales Co.,

Spokane E. M. Johnsan Co

Tacoma Branham Hi-Fi*

Sound Center*

WASHINGTON, D. C.

Elec. Wholesalers, Inc.

Rucker Electronic Products Inc.
Arlington, Va., Key Electronics

Rucker Electronic Products Inc.

College Park, Md. Rucker Elec. Prod. Inc.
Silver Sprmz, Md. Kenyon Elec. Corp.t
Rucker Etectronic Products fnc.

Silver Spring Electronic Supply
WISCONSIN

Milwaukee Acme Radio Supply

West Allis Hi-Fi Salon*®

WEST VIRGINIA

Beckley Chemcity Electronic Dist, inc.t
EXPORT:

Morhan Expartmz Corp., New York, N. Y,
CANA

Atlas Radm Corp., Toronto, Ontario

*Hi-Fidetity Equipment Only
1Test Equipment Only

PACO
KITS BY

PACOTRONICS

For free illustrated PACO catalog write;
Paco Electronics, Dept. PE-10

70-31 84th Street, Glendale 27, N. Y.
A subsidiary of PACOTRONICS, INC.



HERE'S THE NEW, 2-WAY
ND-HELD TRANSCEIVER THAT
OUTPERFORMS 'EM ALL!

PERébNAL %
' V' 4

® No license required—may be used
at once! ®Meets FCC requirements
for use with licensed Citizens’ Band
stations, too!

This is the new "Personal Messenger''—
a superbly engineered 2-way crystal-
controlled transceiver so compact it fits
in your hand —so flexible it can be used
in thousands of applica-
tions! 11 transistors and
4 diodes—superhetero-
dyne receiver with ex-
clusive tuned R.F. ampli-
fier gives you twice the
sensitivity and more than
409% more range than
units with conventional
circuitry! Powerful two-
stage transmitter deliv-
ers more power oulput
than similar units with
 the same rated input!
Unmatched audio intel-
ligibility and razor-
sharp voice reproduc-
tion—automatic noise
limiter —automatic vol-
ume control—positive
lch control—elastic hand strap—
yerates on penlight or rechargeable

kel-cadmi
boreies. | 10950

LLUSTRATED AT LEFT—The Viking "Mes-
senger’' —maximum legal power Citizens'
Band crystai-controlled transceiver. Excelient
receiver sensitivity and selectivity —highly ef-
7 | ficient transmitter punches your signal home!
Built-in squelch—AVC—ANL, With tubes, push-
to-talk microphone and

FROM s] 3495

crystals for 1 channel.

| E. F. JOHNSON COMPANY

. FREE T/ 2410 Tonth Avenve 5. W. © Wesace, Minneseta

e p h full color brochure.
Color Brochure lease rush me your fu v

R, W NAME —
: ADDRESS

Construction or

Delivery or Your own ;
Business WRITE TODAY ciTyY. __STATE

fleet operation personal use

Odober, 1961

3 Vg " p . . P i
|l } . ™ Nanufacturers of the world's most widely used rersonai communications transmitters
el L e h e o e e e e e S S i i S e S S



FREEPORT, ILLINOIS
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BURGESS

ek iy gaTTER!

Mountain climbers com-
municate with their base
with battery-powered
walkie-talkies. For top
performance, always buy
Burgess Batteries. De-
pendable, long-lasting
power for flashlights,
radios, hearing aids, toys
and games, and lanterns.

BURGESS BATTERY COMPANY

DIVISION OF SERVEL. INC.

NIAGARA FALLS, CAN.

Tips
(Continued from page 24)

from three to six will operate most 9-volt
portables; for best results, however, the use
of six cells is recommended. The cells may

e :N ’sv :'@:»»?.
- el Bl el R
be temporarily secured to the outside of the
portable’s case with rubber bands.

—John A. Comstock

MINIATURE TUBE GROUNDING

If you have many ground connections to
make to the center shield of a miniature
tube socket, here’s a good way to increase
its capacity. Take a solder lug of the “‘in-
sulation grip”’ variety (the No. 6 or No. 8
size is just about right), and bend its prongs
so that it will fit inside the shield. Slip in
the lug, solder it in place, and you’ll be able
to connect as many wires as you need.
~—M. L. Snedeker

MITTENS FOR PLIERS

A

To prevent plier jaws from damaging deli-
cate surfaces, use the fingers or thumbs
from old gloves as “mittens.”

Clip off a

supply and keep them handy—sometimes
two or three pairs of these mittens are re-

quired for full protection. —Ken Murray

(Continued on page 28)

Always say you saw it in—POPULAR ELECTRONICS



Earn Exira
Money Soon

. . while training at home for high-pay
career or husiness of your own!

AMALING PLAK FOR YOUR SUCCESS
I¥ RADIO-TV-APPLIANCES

end ELECTRONICS

Central will show you how to start making money
soon . . . servicing AM-FM radios and television
sets ., . repairing electrical appliances . . . building
and installing electronic equipment in homes fac-
tories, and business offices. Step-by-step, you'll learn

how to get started in spare time at
minimum cost; how to prepare for a
bright future in servicing, audio, com-
munications, broadcasting, or the gi-
gantic electronic industry. Complete
FCC license preparation jincluded.
High income, prestige, security, pros-
perity . . . all can be yours!

RO EXPERIENCE NEEDED!

You don’t need high school diploma or
previous knowledge of electronics to get
started. Quick. low-cost home training for
young and old. New illustrated lessons
make learning easy. We supply equipment
and know how you need to start making
money soon. You learn by doing. You
assemble useful, practical electronic proj-
ects—no mcomplete “student” radios and
testers—our kits meet commercial stand-
ards. Also recommended for citizen band
and amateur radio operators, hi-fi_and
stereo enthusiasts, hobbyists, etc. Your
personal pleasure and the savings you can
make on home installations and repairs
alone, make this course a profitable ad-
venture. Keep your present job—set your
own pace—add to your income—and find
out how much fun Electronics can be!

New Frontiers Need You!

Cash in on growing demand for
technicians in hundreds of excit-
ing space-age fields: guided mis-
siles, rocketry, outer space
research and development, auto-
mahon nuclear power, comput-
ers, microwaves, radar, commu-
nications, oil field exploration,
air traffic control, civil service,
armed forces, etc. Start now. Get
facts — mail coupon today for
two FREE books!

NEW KITS!

You will build and
keep this handy
“transistorized”
electronic and ap-
pliance tester that
you'll use soon to
start earning spare-
time money. Many
. other practical and
profitable electronic pro;-
ects to choose from: 4 transistor
portable radio—code oscillator—solar cell
switch—RF signal generator—CB con-
verter—oscilloscope—others! Fully de-
scribed in our FREE 64-page catalog.

Central Technical Institute

October, 1961

. Central grad GLEN LEIRER, shown
here, earned an attractive income
from part-time Radio-TV Servicing. Now
he‘s employed as a Computer Technician
for RCA Service Co., Camden, N. J

Over 50,000 Successful Graduates Since 1931!

*I averaged between $60 and $70 a month servicing radios and TV's part time
» while taking your home study course. Plan to open my own shop seon.” Student
THEODOR SCHMIDT, Pvshastin, Wash.

(C:g}'dm] ig‘ds HOWA'RP EDN’OI\}DE &5LOY°D g T

1€ y re joint owners o

| LEQEE TV SERVICE. FORY TV SERVICE COn K. C-. Ma.. and
RANCH MART TV & STEREO, Leawood, Kan-

sas, have three service trucks, seven full.time

employees.

Grad FRANK LEENKNECHT works in missile

field for Coavair Astronautics, San Diego, Calif.,

and as Transmitter Engincer for Station KDEG

as a sideline.

— g

RESIDENT TRAINING — Central also
affers a full-time ECPD-Accredited
Technical Institute program at its resi-
dent school in Kansas City, Mo., for
qualified high school graduates, De.
tails in FREE catalog.

TRADE THIS COUPON
FOR 2 FREE BOOKS!

We'll mail you FREE IFCC
License Prep Handbook
that prepares you to pass
\ the 3rd Class FCC Radio-
telephone examination,
and to qualify te aperate
radiotelephone transmit-
ting stations used hy

Central Technical Institute
| 1644 Wyandotte, Dept. PE 101A,
| Kansas City 8, Mo.

airlines, police, rail-
roads, emergency serv- | {PLEASE PaINT)
ices, etc. You g=t FREE |
FCC Prep Book plus FREE | NAME
64-page catalog with facis |
\\ about Central’'s practicsl
electronics home study =
- ciTy
NO OBLIGATION |
|
I Accredited Member
L == Mational Home Study Council

27
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A complete line of quality Intercoms, wired or
wireless—designed for office, factory, or home use,
at lowest prices. Suitable for many applications,
from simple wireless 2-way
talk-listen systems to
flexible, multi-unit sys-
tems with a variety
of talk-listen-mon-
itor options.

Low-Cost 2-WAY RADIO, |

tool...In your hand

Rugged, dependable, fully transistor-
ized 27-megacycle 2-way radio, designed
for business and personal uses. Small

and light, weighs less than one pound.
Operates from long-life mercury battery or econom-
ical rechargeable battery. Factory installed plug-in
modules available to increase transmission range.

e
. i o ’ﬁfg’.ﬁ
in your i
vehicle
Low-cost de-

pendable means of
communication from
vehicle-to-vehicle, vehicle-to-
office. Can be used at any point hav-

ing 6 or 12 volt DC or standard 115 volt AC power
source. Compact, lightweight. Tuneable receiver
permits reception of all 23 channelsin 27 MC band.

Write for complete information on any or all of these items.
RCA, Special Praducts, Dept. A-420, Meadow Lands, Pa.

The Most Trusted Name
in Electronics
% RADIO CORPORATION OF AMERICA
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Tips
(Continued from page 26)

CLEANING CAUTION

Keeping equipment clean is a good idea, but
be careful when you use wax-dissolving sol-
vents such as carbon tetrachloride or al-
cohol. If applied to isolantite, steatite, or
other ceramic substances, they may remove
a waxy coating designed to keep moisture
from collecting in the small pores. This
would spoil the insulating quality of the
ceramic material, lowering the voltage-
breakdown point. —James E. Arconati

TREATED THREAD ‘“‘DAMS’’ SOLDER

A coarse cotton thread which has been
soaked in a whiting-and-water solution, then
allowed to dry, keeps molten solder from
spreading where it’s not wanted. A few
turns of this thread tied tightly around a
solder lug or wire makes an effective
“dam.” Whiting, which is calcium carbon-
ate in finely powdered form, is available at
paint, plumbing-supply, or drugstores.
—W. C. Wilhite

COMING NEXT MONTH

'POPULAR "

'ELECTRONICS

TV stars Roger Smith and
Efrem Zimbalist, Jr. are
featured on next month’s
cover. In case you don’t
recognize the equipment
—it's the new CB setup
that has been given a
prominent part in their
''77 Sunset Strip’’ show.

l (ON sale ocToBer 26)

@ ELECTROLUMINESCENCE
Did you know that those 89¢ plug-in
nite lights can be doubled or tripled in
brilliance? That they can be made to
change color from green to blue, and
even be operated from a battery? See
our November issue for details.

@ SQUELCHING YOUR SUPERREGEN
After testing countless squelch adap-
ters for CB superregen equipment, we
have found a simple 1-tube unit to be
the best one we've ever seen.

@ HI-FI HEAT WAVE
Some conclusive evidence of the damage
excessive heat does to hi-fi gear.

Always say you saw it in—~POPULAR ELECTRONICS




Profiles in Efectronlc Engineering Technology

“A CREI Home Study
Program helped me

increase my Salary by
a factor of four (4).”

—Mearl Martin, Jr., SENIOR
ENGINEER, Field Support Manager,
Tektronix, Inc., Portiand, Oregon

) AM INDEED GRATEFUL TO CRE!}
for my success,” says Mearl Martin, Jr.
*Since enrollment in a CREI Home
Study Program in Electronic Engineer-
ing Technology, I have progressed from
Junior Technician to licensed Senior
Engineer. My present title is Field
Support Manager and my salary has
increased by a factor of four (4).”

DEMAND FOR CREI-PREPARED MEN
today far exceeds the supply—and has
for many years. CREI Home Study
Programs, the product of 34 years’
experience, include the latest advance-
ments in the field. Here Martin discusses
home study with company executive
W. K. Dallas, V.P., Manager, Marketing
Division, Tektronix, Inc.

WHEN YOU ENROLL IN A CREI Home
Study Program, you join some 20,500
students working in electronics all over
the world. CREI’s curriculums were
among the first accredited by the Engi-
neers’ Council for Professional Develop-
ment. Rob’t. Wruble, Group Manager
(center) and Rollie Smith, (right) Field
Trainiug Manager at Tektronix, Inc.,
are shown here with Mearl Martin.

INDUSTRY - RECOGNIZED CREI
HOME STUDY PROGRAMS PREPARE
YOU FOR INCREASED RESPONSI-
BILITIES, HIGHER-PAYING POSI-
TIONS IN ELECTRONICS.

REQUIREMENTS FOR ENROLLMENT
Pre-requisite is a high school education
or equmivalent plus basic electronics
training and/or practical electronics
experience. (Electronics experience and/
or training not necessary for Residence
School.) If you qualify, send for the
latest CREY catalog at no cost. Veterans
may apply under the G.I. Bill. If you’re
doubtful about your qualifications, let
us cheek them for you. Mail coupon or
send your qualifications to: The Capitol
Radio Engineering Institute, Dept.
1210-H, 3224 Sixteenth St.,, N. W,
Washimgton 10, D. C.

ASSURE A BETTER FUTURE and get
more out of life with CRE[ Home Study.
CREI alumnus Martin enjoys living in
this comfortable home in Portland, Ore.
CREI men are in such companies as
Pan American Airways, Federal Electric

Corp., The Martin Co., Northwest
Telephone Co., Mackay Radio, Florida
Power and Light, etc. This attests to the
hizh calibre of CREI Programs.

LT

[J | believe my gqualifications as listed
below meet CRE| requirements. Please
send me your latest catalog at no cost.

Type of present work

et e i A W U DU G S LS S R R R T S e S e —

= o — = o — — —Every COMPLETED Inquiry will be acknowledged-

<1 The Capitol Radio Engineering Institute
é

‘: ECPD Accredited Technical Institute Cusricula » Founded 1927
,‘; X : Dept. 1210-H, 3224 16th St,,
u ¥~

Check: [J Home Study [J Residence School

YOUR WHOLE FAMILY BENEFITS
when you achieve success through CREI
Home Study. Here Martin relaxes with
wife and family who share his success.
Check the completeness of CREI Home
Study Programs in Electronic Engineer-
ing Technology in our catalog, provided
on request. For those who can attend,
CREI maintains a Residence School in
Warshington, D.C.

N.W,, Washington 10, D.C.

F, | am interested in the opportunities offered by the CREI Home Study
e Programs in Electronic Engineering Technology.

[J Please check my qualifications below and
let me know if | am eligible for CREI
Home Study Programs.

[J Automation and Industrial Elec-
tronic Engineering Technology

[J Nuclear Engineering Technology

CHECK [J Servo and Computer Engineering

FIELD OF Technology

GREATEST [ Electronic Engineering Technology
INTEREST: [ Aerc and Navigational Engineering Technology

My educational and Electronics experience qualifications are: (All information held in confidence)
Employed by.......cooovvieieiiiiin...

O G.1. Bill



**59'ER S-METER”

A low-priced signal-strength meter for
hams, SWL'’s and CB’ers is available from
Lafayette Radio (165-08 Liberty Ave.,
Jamaica 33, N.Y.). Called the “59er S-
Meter,” the Model TM-59 can be connected
to any superheterodyne receiver having an

PORTABLE TAPE RECORDER

Completely portable and transistorized, the
Model RA-11 tape recorder uses standard
tapes and bat-
teries and plays
for up to 15 min-
utes on a side.
Weighing 2%
pounds, the
| miniature unit
. | measures only
ga‘;§ 9/1 X 7/1 x 31/2”‘
- It sells for
~ $26.95 plus $1.95
| for handling,and
! comes complete
: i with carrying
. ‘us  case, Dbattery, M 0
L2 B SRS o e g TUCK-AWAY" SOLDERING IRON
earphone and Thanks to a dual-purpose handle, you can
microphone. (Tape-Recorders, P. O. Box store the new Sampson Model SP-1 solder-
852, Sherman Oaks, Calif.) ing iron without waiting for it to cool. The

a.v.c. system. The sensitive, easy-to-install
unit is calibrated both in “S-units” and
in db. Magnetic feet on the case simplify
dashboard mounting. Price, $7.95.

(Advertisement)

If you demand magnificent sound, undistorted

- bass to beyond the limits of audibility; if you
demand superb cabinetry and decor flexibility
(with five interchangeable grille frames that snap
on and off to match any decor)—then consider
the unique University Medallion XII 12" three-
way speaker system. Medallion owners stay
Medallion owners. Let’s look inside the Medallion
and see why.

Integrated within its precisely-matched cabinet
are 3 superlative speaker components: the 12”
high compliance woofer to plumb the depths of
the low frequencies; a new 8” speaker to assure
you of mid-range impact; and the Sphericon
super tweeter for unlimited highs. Result: vir-
tually uniform response from 28 to 40,000 cps
(£2 db at 22,000 cps).

And at your fingertips, network controls that
balance the sound to match the acoustics of your w
room. Amplifier requirements? Any amplifier
capable of delivering a modest ten clean watts.
And the Medallion XII is the only speaker system
with “‘Select-a-Style™ snap-on grilles. In five fur- -
niture styles. Simply select the grille you prefer
and snap it on. (The Medallion is also available
in kit form!) it
For complete information write:

Desk A-10, University Loud-
speakers, Inc., White Plains, N.Y. 4 piie o treeremeveon. tnc.

compare UNIVERSITY (in every price
category) against all other brands.

e



Radio Shack’s whole new family of audio and test equipment kits employs
the most advonced designs and engineering concepts known teday! They meet

the most exacting requirements in perfoimance and appearance. They’re easy
and fun to build! Critical areas are pre-wired, factory-aligned. Even o

novice can follow the simpiified assembly manuals. And they're easy to own

an No Money Down credit terms. Every kit backed by a money-back guarantee.
We show here six kits newly introduced in our exciting 1962 Catalog.

FM Stereo Multiplex Tuner Kit.
Highest standards of excellence
with deluxe built-in integral multi-
plex section. It features wide
band circuitry for exceptional

‘ sensitivity: 2.2 pV, drift-free se-
lectivity. Frequency response 10-
20,000 cps *=1 db. 3 I-F stages,
3 limiters. 11 tubes plus rectifier.
Muting, tuning, function selector.
Tape recorder output. P0LX092—
$149.95

Matching Units-unexcelled anywhere

50-Watt Stereo Amplifier Kit — the
powerful, all-transistor HK-208.
Unique 18-transistor circuit eliminates

hum, noise, output transformers and
heat. Absolutely flat —1 db 10- >
15,000 cps at full power. Truly o
breakthrough in semi-conductor
stereo design, the only amplifier of

its kind in the world! 90LX093 —
$139.95

Radio Shack’s 1962 Line of e —
Kits Includes All These: @ \ |
¢ Stereophonic Preamplifler Kit
© Stereo 140W Basic Amplifier Kit P i
* 40 Watt Stereo Amplifier Kit s e
*® Complete Stereo System Kits
* Universa! Multiplex Adapter Kit

-y

* Hi-Fi 12 Watt Amplifier Kit

* FM Adapter Kit

® Stereo Balance Meter Kit

* Wireless Intercom Kits

* Deluxe Slunal Generator Kit

® Deluxe VTVM Kit

* Standard VTVM Kit

* Ultra-Modern Tube Tester Kit
* 500W Varlable AC Supply Kit
* VOM Kit with 44" Meter

o Signal Generator Kit

® AC VTVM Preampllfier Kit

* Electronic Photo Relay Kit

* '"Novatherm" Thermometer Kit
*'5-Tube Teakwood Radio Kit

* 2.Transistor Home Radio Kit

® §-Transistor Portable Radlo Kit
* Transistor Experimental Lab Kit

See complete specifications of
these fine kits in Free Catalog

October, 1961

Stereo Amplifier Kit,
Terrific voluel Converts
mono phono to stereo.
Eosy to build. 90LX079
—$10.95

The HK204 —Quality
FM Tuner Kit. Incredible
voluel Simple assembly.
90LX070-$19.95

Send

Please send new 340-

page Electronics Cat-
alog and oll other
issues far one year,
free ond pastpaid.
Mail coupor to

Dual Trace Oscilloscope
Kit, Flol response from
10 cycles to 3 mego-
cycles. 941X072-579.95

Tube Tester Kit. Superb.
ly engineered — priced
low. For octol, loctal,
9.7 pin tubes, 941061 —
$15.95

waey 1o - R E E 1962 Catalog

RADIO SHACK ™

730 Commonwealth Ave.

Boston 17, Mass,

‘RAME
ADDRESS

Z0NE
STATE 41K7D
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~Courier 1

CITIZENS BAND TRANCEIVER
HAS A

UNITIZED CHASSIS
I B -

with 5 individual hand wired segmenis
for simple insfallafion, maintenance
and parls_replacement.

PLUS THESE OUTSTANDING FEATURES . . .

o TRIPLE CONVERSION
® TWO IF STAGES (262 kc)
12 CHANNEL TRANSMITTING
o FIXED AND TUNABLE DRIFT-FREE RECEIVING
e QUTPUT EXCEEDING 3 WATTS
ELECTRONIC SWITCHING (no relays)

o BUILT-IN S AND “RF" METER

e FULLY MODULATED (100%)

o MOBILE OR BASE (117 V. and 12 V.)

e AM RADIO (optional extra)
AND THESE EXTRAS ...

o Enfire unit slides out easily on tracks

o Built-in noise limiter, built-in squelch
Front panel RF gain control
Lowest noise front end ~
All mefal parts cadmium plated for marine use
Gleaming chrome cabinet finish

Dealer Note: Get full details on

$189.50

exclusive e.c.i. Franchise Plan.
slightly higher west of Rockies

@.@H.elecfronics communications, inc.
325 no. macquesten pkwy mt. vernon, n.y.
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products
(Continued from page 30)

handle, which is a hollow Bakelite sleeve,
can be unscrewed and transferred to the
other end of the iron—where it prevents the
hot tip from touching any surrounding ob-
jects. This “tuck-away’ soldering iron is
priced at only $2.95. (Sampson Company,
2244 S. Western Ave., Chicago 8, Ill.)

TAPE RECORDER MICROPHONE

Two models of a sensitive microphone for
use with tape recorders are being manu-
| factured by the
Turner Micro-
phone Co., 909
17th St., N.E,
Cedar Rapids,
Iowa. Housed in
a thin, light-
weight polysty-
rene case with a
handy fold-out
stand, the Model
608 is a crystal
(—45 db output
level) micro-
phone and the
Model 607 is a
ceramic (—55
db output level)
unit. Each has
a frequency response of 60 - 8500 cps, and
is priced at $8.00.

MINIATURE TEST CLIP

The tip of Mueller Electric’s ‘“Micro-gator”
clip, insulator and all, is no larger than a
pin-head. Intended for use on small termi-

nals and tight-packed circuits, the -clip
measures only 15%” long and has a jaw
spread of »x”. “Micro-gators” come in a

(Continued on page 38)

Always say you saw it in—POPULAR ELECTRONICS
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18-year-old Ronald Satterfield of Atlanta, Georgia, asked...

‘ L 8

£ -

“Where should I build for the future?”

Ronald Satterfield answered this ques-
tion last year by joining the Air Force.
This year about 100,000 young men will
also choose this highroad to the future.

Many will become expert technicians in
such fields as airplane and missile main-
tenance, radar, communications. The
future will find others in supervisory
positions in important support special-

ties: administration, supply, air police
work.

These men are part of what may well be
the most important organization in the
world—the United States Air Force, our
first line of defensein the AerospaceAge.
Could this be the place for you to build

for the future? Use the coupon below.
There’s no obligation.

U.S. Air Force

Airman 2C Satterfield ¥ L o L
whose civilian hobby b ; s Career Information ;
was building “hot reds,” | ' ‘-WW Dept. MP110, Box 7608 :
is presently enrolled in | " ! Washington 4,D. C. :
20 :,5};::::( cegicrtsl:n;i a : i I am over 17 and a citizen (or resident) of the U.S.A. E
Keesler Air Force Base ! Please send nie your tllustrated booklet. !
. . 3 . . ) '
in Mississippi. | Name Age :
a ]
| Address [
| City County State :
e e S i == s — e e e 3
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PROPHECY

F)r men and women with a sincere desire to succeed

*“In the years that have passed since my days
on the faculty of RCA Institutes, I have be-
come even more firmly convinced that the
individual who continues his education . . .
particularly his technical education .. .is
the individual who profits both as a thinking
man and as a working man. Science and in-
dustry will reward you for your talents and
energy. Out of your efforts may come in-
ventions, new products, processes and serv-
ices. There is everything good yet to be ac-
complished in our lives and in our work.
What man has done, man can do better.”

Chairman of the Board,
Radio Corporation of America

RCA Institutes Offers the Finest of Home Study and Resident Training

for Your Career in the Rapidly Expanding World of Electronics

RCA Institutes, founded in 1909, is
one of the largest technical institutes
in the United States devoted exclu-
sively to electronics. A service of
Radio Corporation of America, RCA
Institutes offers unparalleled facilities
for technical instruction . . . tailored to
your needs. The very name “RCA”

34

means dependability, integrity, and
scientific advance.

RCA Institutes Home Study School,
licensed by the New York State De-
partment of Education, offers a com-
plete program of integrated courses for
beginners and advanced students rang-

Always say

ing from electronic fundamentals to
automation. All courses are designed
to prepare you for a rewarding career
in the rapidly expanding world of elec-
tronics. The caliber of the training you
receive is the finest! And you get top
recognition as an RCA Institutes
graduate!

you saw it in—POPULAR ELECTRONICS




HOME STUDY COURSES in

Electronic Fundamentals « TV Servicing
Color TV - Electronics for
Automation - Transistors

Voluntary Tuition Plan. The im-
portant thing to remember about RCA
Institutes Training is the convenient,
no-obligation payment plan. This plan
affords you the most economical pos-
sible method of home study training
because you pay for each study group
only when you order it. If you inter-
rupt your course at any time, for any
reason, you owe nothing more. You
never have to pay for the whole course
if you don’t complete it. No other
obligations. No monthly installment
payments!

RCA Instruction is Personal, With
RCA llome Study training you set
your own pace in keeping with your
own ability, finances, and time. The
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by

technically trained personnel, and
helpful comments are added where re-
quired. You get theory, experiment,
and service practice beginning with
the very first lesson. All lessons are
profusely -illustrated. You get a com-
plete training package throughout the
entire course.

You Get Prime Quality Equip-
ment. All kits furnished with the
course are complete in every respect,
and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job ... and
you never have to take apart one piece
to build another!

RESIDENT
SCHOOLS in
Los Angeles and
New York City train
you for any field of

Electronics you may
choose!

No Previous Technical Training
Required For Admission. RCA In-
stitutes Resident Schools in Los An.
geles and New York City offer training
that will prepare you to work in re-

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

October, 1961

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
RESIDENT SCHOOL

warding positions on research and pro-
duction projects in fields such as auto-
mation, communications, technical
writing, television, computers, and
other industrial and advanced elec-
tronics applications. Even if you did
not complete high school, RCA will
prepare you for such training with
courses spécially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service. RCA In-
stitutes graduates are now employed in
important jobs at military installations
such as Cape Canaveral, with import-
anl companies such as 1BM, Bell Tele-
phone Labs, General Electric, RCA, -
and in radio and TV stations all over
the country. Many other graduates
have opened their own businesses. A
recent New York Resident School class
had 92.06% of the graduates who used
the Free Placement Service accepted
by important electronics companies...
and had their jobs waiting for them on
the day they graduated!

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Los Angeles. You
can prepare for your career in elec-
tronics while continuing your normal
full-time or part-time employment.
Regular classes start four times each
year.

350 W. 4th St,, N.Y. 14, N.Y. ¢ 610 S. Main $t., Los Angeles 14, Calif.

The Most Trusted Name in Electronics
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...the most pu/icized
new product in the
history of hi-fi-stereo

fields... BUT HAVE
YOU HEARD IT?

For the past year, IONOVAC High Fidel-
ity and Stereo Speaker Systems have
been the editorial conversation piece of
the nation’s top magazines and periodi-
cals. Words are anti-climactic until you’ve
heard a “live’’ demonstration of this revo-
lutionary break through in sound repro-
duction. Revolutionary because an “‘ionic
cloud” replaces the diaphragm used in
ordinary speakers—nothing moves but
the sound waves. The quality of reproduc-
tion far exceeds anything you have ever
heard . . . 3,500 to 20,000 cps and above.
Available in a wide range of styles from
add-on units to complete Columnar
Speaker Systems. Choose from a broad
selection of handsome finishes—or unfin-
ished, if you desire. Consumer or dealer
inquiries invited. Fill out the coupon
below for full details.

IONOVAC DIVISION

DUKANE CORPORATION
ST. CHARLES, ILLINOIS
DEPT. PE-101
0 | would like to hear a demonstration of
the IONOVAC
[0 Please send literature

Z
>
=
m

products
(Continued from page 32)

cadmium-plated steel version (7 cents
each), and in solid copper (8 cents each);
the insulators are available separately in a
variety of colors for 6 cents each. These
prices cover lots of ten or less. (Mueller
Electric Co., 1600V East 31st St., Cleveland
14, Ohio)

IN-CIRCUIT CAPACITOR TESTER

Television and radio technicians can quick-
ly isolate faulty capacitors without discon-
necting them by
using the Preci-
sion IC-60 test-
er. It detects
shorted units
with circuit
shunting resist-
ances as low as
10 ohms, and
makes open-cir-
cuit tests on ca-
pacitors rated as
low as 5 uf. Ca-
pacitors of all
types can be
checked in their
circuits, and the
actual capaci-
ties of electro-
lytics rated at from 2-400 uf. can be
measured. Price, $32.95. (Precision Appa-
ratus Co., Inc., Glendale 27, L. I., N. Y.)

TRANSISTORIZED TACHOMETER

The ““Super-Tach,” a transistorized tachomn-
eter sold by Radson Engineering Corp. ( Au-
tomotive and
Marine Division,
Macon, Ill.)
needs no batter-
ies, relays, or

sender units. P w120
Each of the four [O\F "::"_'”"?L._
available meter B

assemblies (0 —
5000, 8000, 10,-
000, and 16,000
rpm) can be
tailored, by
means of a special printed-circuit board, to
fit almost any gasoline engine. You have a
choice of various mounting assemblies.
Ideal for installation on automotive, marine,
motorcycle, and other engines, the basic
unit (meter assembly plus printed circuit
board) costs $39.95. Installation cable and
mounting hardware are extra.

Always say you saw it in—POPULAR ELECTRONICS
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PROGRESSIVE RADIO “EDU-KIT"'®
Now Includes % No Knowledge of Radio Necessary
K 12 RECEIVERS v No Additional Parts or Tools Needed

SQ. WAVE GENERATOR

SIGNAL TRACER

k. @l SCHOOL INQUIRIES INVITED
SIGNAL INJECTOR "
CODE OSCILLATOR % Sold In 79 Countries
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The ¢‘Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
135 Dractice and servicing. THIS 15 A COMFLETE RADIO CouRSECln MEUYy SnTyE:
in a professionai manner; how to service radlos. You wiil work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.
RF and AF amplifiers and osciliators, detectors, rectifiers, test equipment. You will learn
and practice code. using the Progressive Code Oscillator. You w learn and practice
gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany-
lnzvlnstrucuonal materlal.

A Practical Home Radio Course
3 TRANSMITTERS
: % EXCELLENT BACKGROUND FORTV
% AMPLIFIER
*
*
YOU DON'T HAVE TO SPEND
rock-bottom price, Our Kit is designed to train Radio & Electronics Technicians, making
You will learn how to nuild radios, using regular schematics; how to wire and solder
You will learn the basic principles of radio. You wiil construct, study and work with
troubie-shooting, using the Progressive Signal Tracer, ProgresSsive 'élznal injector, Pro-
ou will receive training for the Novice, Technician and General Classes of F.C.C. Radio

Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, Hi-Fi and Electronics.

Absolutely no previous knowiedge of radio or science s required. The ‘‘Edu-Kit’’ js the
product of many years of teaching and engineering experience. The ‘‘Edu-Kit’* wili pro-
vide you with a basic education in Electronics and Radio, worth many times the complete
price ot $26.95. The Signal Tracer alone is worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

You do not need the slightest backgrouna ages and backgrounds have successiully
in radio or science. Whether you are inter- used the *‘/Edu-Kit'’ in more than 79 coun-
ested in Radlo & Electronics because you tries of the worlid, The **Edu-Kit'* has been
want an interesting hobby, a well carefully designed, step by_step. so that

you cannot make a mistake. The ‘‘Edu-Kit'"
allows you to teach yourself at your own
Many thousands of individuais of all rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio *'Edu-Kit'’ is the foremost educational radio kit in the worid,
and is universally accepted as the standard in the field of electronics training. The ’‘Edu-
Kit'* uSes the modern educationai principle of ‘‘tearn by Doing.’’ Therefore you construct,
learn schematics, study theory, pPractice trouble shooting—all in a closely integrated pro-
gram designed to provide an easily-learned, thorough and interesting background in radio.

You begin by examining the various radig parts of the *'Edu-Kit.’* You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first
set you w enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner. and at your own rate, you wiil
find yourselt constructing more advanced muliti-tube radio circuits, and doing work like a

pr Radio T

Included in the ‘‘Edu-Kit’’ course are twenty Receiver, Transmitter, Code Oscillator,
Signal Tracer, Square Wave Generator and Signal injector circuits. These are not unprofes.
sional '‘br d’' exper but genuine radio circults, constructed by means of pro-
fessional wiring and soldering on metat chassis, plus the new method of radio construction
known as ‘‘Printed Circuitry.'’ These circuits operate on your reguiar AC or DC house current.

THE "EDU-KIT" IS COMPLETE

You wili receive all parts and instruction necessary to build 20 different radio and elec-
tronics clrcuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari.
able, electrolytic, mica. ceramic and paper dielectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis. instruction Manuals, hook-up wire. soider,
selenium rectifiers, volume controls and switches, etc. R

in addition, you receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions, 0 receive a useful set of tools, a
professional electric soldering iron, and a seif-powered Dynamic Radio and Electronics

The **Edu-Kit** aiso includes Code Instructions and the Progressive Code Os
ype Questions and Answers for Radio Amateur License training. You
e lessons for servicing with the Progressive Signal Tracer and the Progres-
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts. tools, instructions, etc. Everything is yours to keep.

r———

[ PRINTED CIRCUITRY |

At no increase in price, the “Edu-Kit"
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector. a
unique servicing instrument that can de-
tect many Radio and TV troubles, This
revol Y new hni of radio

is now i
in commercial radio and TV sets.
A Printed Circuit is a special insulated

popular

Name

BUILD 20 RADIO

Reg. U.S.
Pat. Off.

Training Electronics Technicions Since 1946

UNCONDITIONAL MONEY-BACK GUARANTEE

ORDER DIRECT FROM AD—RECEIVE FREE BONUS .
RESISTOR AND CONDENSER KITS WORTH $7

O Send “Edu-Kit"” postpaid. | enclose full payment of $26.95.
[ Send “Edu-Kit" C.0.D. | will pay $26.95 plus postage.
0 Rush me FREE descriptive literature concerning *‘Edu-Kit.”

FREE EXTRAS

® SOLDERING IRON

® ELECTRONICS TESTER
o PLIERS-CUTTERS

RTIFICATE OF MERIT
ESTER iNSTRUCTION MANUAL

GH FIDELITY GUIDE ® QUIZZES
LEVISION BOOK AD IO

® PRINTED CIRCUITRY

| SERVICING LESSONS]

You will

e
you construct. You will learn symptoms
and causes of trouble in home. portable
and car radios. You will iearn how to
use the professional Signai Tracer, the
Injector and the dynamic

and charge
will far exceed the price of
the *‘Edu-Rit.’* Our Consuitation Service
will help vou with any technical prob-
lems you may have.

FROM OUR MAIL BA

J. Stataitis, of 2S Poplar Pl,, Water-
bury, Conn., writes: ‘'l have repaired
several sets for my friends. and made

Ben Vaierio. P. O. Box 21, M.
Utah: **The Edu-Kits are wondertul.
i am sending you the questions and also
the answeis for them. | have been In
Radio for the last seven years, but like
o work with Radio Kits. and like to

agna,
Here

Also like to let you know that |
feel nroudé:ll heﬁomlnl a member of your
u

Radio-TV N
Robert L. Shuff, 1534 Monroe Ave.,
. Va.: “‘Tho

s reaily swell, and finds the

trouble, if there is any to be found.’’

conducting material which takes the Address

place of wiring. The various parts are
merely plugged in and soldered to ter-
minais.

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of
this bject is a ity today for
anyone interested in Electronics,

PROGRESSIVE

|
|
|
chassis on which has been deposited a {
I
|
|
[

October, 1961

'EDU-KITS'’

1186 Broadway, Dept, 585-D, Hewlett, N, Y.

INC.
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BEST BUYS IN STEREO AND MONO HI-FI

New .t New 70-Watt Integrated

Transis. f Sterco Amplifier ST70
torized e J - Kit $94.95 Wired $149.95
Stereo/ ® 2 - =
Mono ) & @ i@ e L ]
4.Track ':ﬁ e 2 N Suble i
Tape Smmm e e’ w‘b)mﬂl 9}’
Deck OPoes et New FM-AM Stereo Tuner ST96 o S -—
RP100 Kit $89.95 Wired $129.95 New 40-Watt Integrated

Semikit (electronics in kit Incl. FET Stereo Amplifier ST40
form) $299.95 Wired $399.95 Kit $79.95 Wired $129.95

FM Tuner HFT90
Kit $39.95 Wired $65.95

Incl. FET Metal Cover $3.95 ,
. . ——

| (0.0 9.8

| -
28W Integrated Stereo Preamplifier HF85
Stereo Amplifier H AM Tuner HFT94 Incl. FET t $39.95 Wired $64.95

Kit $69.95 ered $109 95 Kit $39.95 Wired $65.95

EXCELLENGE

100W HF89: $99.50 $139.50 Stereo/Mono Changer/ Player
70W HF87: $74.95 $114.95 1007 with stereo cartridge Bookshelf Speaker System
28W HF86: $43.95 $ 74.95 and dual sapphire styli $49.75 HFS1 Kit $39.95 Wired $47.95 CREATl E
BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS
Citizens Band Transceivers ' m ELECTRUNICS
¥ kit

from o 3 -

4 $59.95 ! = Over 2 MILLION
Wired ot EICO instruments in
$89.95 ] use throughout the

3 4 world. Compare, take
@i@ Transistor Portable Radio RA6 [EERUCIUNUEIULIE-S-UL
! New 60W CW Transmitter #723  Kit $29 95 Wired $49.95 off the shelf” —

1l

Kit $49.95 Wired $79.95 Incl, FET from 1500
gglaglgl?sor:?::t of
BEST BUYS IN TEST EQUIPMENT whom offer

budget terms.

=

New Metered

Variable Auto- Peak-To-Peak

Transf AC VIVM %232
Bonch Supplies & Uni-Probe® DC—5 MC
Mode! 1073 Pat. 22,790,051 5" Scope #460
(3 amps) - Kit $29.95 Kit $79.95
Kit $35.95 Wired $47.95 Wired $49.95 Wired $129.50 :
Mode! 1078 (712 amps) VIVM =221 5" Push-Pull Scope 2425
Kit $42.95 Wired $54.95 Kit $25.95 Wired $39.95 Kit $44.95 Wired $79.95
sg':gﬁ.‘ 1
& o gF stgf‘\a|
B @ enerator {
‘.!.’ ey 2324 o & - ® 1000
}ubte R B Kit $26.95 ‘iél & 3_th$/ N
ester Wired $39 0
=625 93 V-0-M #536 s Send iree
Kit $34.95 Wired $49.95 Kit $12.90 80 toR e,
Wired $16,90 | Hi- Fl|ce Ucense‘ “ame“ew 36-page
| Eico geater. 3 e wmdc‘h
R vV andling.
gaﬁei? \ egé?é%%w Tor postage & h
Eliminator ISt s = & 2§ 930 Feams (0000909090900 RS
& Charger Name.
Kit $39.95 Vot watt Rultt: AQErESS. oot
Wired $38.95 | Meter #260 Sinal \ -------
Extra-filtered f w.tfg%?g o #1454 § Gty
transistor equipt. #1060 U : Kit $19.95 | Add 5
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 N. Bivd., L. 1. C. 1, N. Y.
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(Literal Translation)

JHTYIHAGTDI
JJIEKTPORUKH

B GGGP

HEN it comes to electronics, the Unmitad

States znc the Soviet Union are very muzh
al:ke—both countries are placing ever-grow-
ing emphasis on this all-important de.d.
But as the demand for electronics technilogy
increases, =o, too, does the demand for elec-
tronics enginesrs and technicians. (Contirued)

By THEODORE M. HANNAH, K3CUI




How do the Russians satisfy this need?
What does the Soviet government do to
make sure there are enough electronics
specialists to go around? And what part
does the electronics hobbyist play in
all of this?

Accent on Youth. To a greater extent
than probably in any other country, the
Soviet Union officially encourages young
people to become interested in elec-
tronics. It organizes electronics courses
(called ‘“radio circles”) in elementary
schools and in the club houses of the
“Young Pioneers” (these are the young-
est “members” of the Communist Party,
ranging in age from 9 to 14 years). It
hires instructors and furnishes all the
equipment to teach youngsters—girls as
well as boys—the Morse code and elec-
tronics fundamentals. It requires such
students to build and test simple re-
ceivers and other equipment. And it en-
courages youngsters who show an apti-
tude for electronics to go into regular
electronics courses, which eventually lead
to degrees in electronics engineering.

Training electronics technicians and
radio operators in the Soviet Union is the
responsibility of a government agency

known as DOSAAF (Voluntary Society

for Assistance to the Army, Air Force,
and Navy). Headed by a Lieutenant-
General in the Red Army,
claims to have a membership in the mil-

lions. And as a semi-military organiza- |

tion, it sponsors not only electronics
training courses, but rifle, parachute-
jumping, and motorcycle clubs as well.

In the electronics field alone, DOSAAF
claims that more than a million persons
have completed its courses. And in ad-
dition to training electronics specialists,
DOSAATF also publishes electronics books
and magazines, sponsors code-speed con-

Pictorial and schematic diagrams appearing in Rus- |

sian electronics magazines are surprisingly similar
to our own. Pictorial at right (only part of which is
shown) is for one of ‘‘three simple superhets'’ de-
scribed in a recent issue of ‘“Radio;’ lettering at
bottom is portion of Russian word for ‘‘superhetereo-
dyne.”” Schematic at far right is of a receiver
for hidden-transmitter hunts, as Russian words at
top explain. Note that resistors are ordinarily
represented by rectangles instead of zig-zag lines.
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tests, sets up exhibits, awards prizes for
the best electronics construction projects,
and organizes ham radio contests of
all kinds.

A new contest called “Radio Network
Operating” is a good example of how
the Russians combine physical and tech-
nical training. The contest involves hik-
ing cross-country while carrying a 25-1b.
load (the weight of a pack radio). At
three different points along the route
the contestants stop, set up portable
stations, and transmit messages to each
other. The whale contest is a race
against time, with demerits given for
not completing the hike, setting up the
stations, or handling messages in the
time allowed.

As part of this training, the Soviet
government makes it as easy as possible
for hobbyists to get answers to ques-
tions on electronics. Any DOSAAF of-
fice anywhere in the country will answer
such questions, either in person or by
phone. The same is true of all Ministry

DOSAAF |




of Communications radio centers. SWL's
and beginning hams can obtain technical
help by mail from the Ministry of Com-
munications in Moscow. And there are
even government offices set up to help
hobbyists who are interested in radio-
controlled boats and planes.

As a matter of fact, if you should ever
be in Moscow and find yourself stumped
by an electronics problem you might
try calling the Central Radio Club—the
phone number is K-5-92-71!

Electronics Magazines. Among the most
widely read of all Soviet publications
are magazines dealing with electronics.
But with millions of Russians interested
in electronics, no such magazine remains
on the newsstands for very long. On the
other hand, small booklets on all phases
of electronics are mass-produced and
sell for 10 to 15 cents apiece; written for
the beginner, they are widely read, par-
ticularly in rural areas where there
may be no regular electronics courses
available.

The most popular of the Soviet elec-
tronics magazines (and the one most
like PoruLAR ELECTRONICS) is called,
not surprisingly, Radio (pronounced
“Rahdio’). A monthly publication, Radio
sells for 30 kopecks (about 30 cents).
It’s published by the Soviet Ministry of
Communications and the DOSAAF or-
ganization which was discussed on the
previous page.

Every issue runs exactly 64 pages,
no more, no less. And in those 64 pages
will be found a half-dozen construction
projects dealing with anything from sim-
ple battery radios to complex tape re-
corders and ham transmitters. Usually,
there will be an article or two on space
exploration, too, with special emphasis
on the electronics equipment used in the
space vehicles.

As a matter of fact, it was in the
pages of Radio that the Russians re-
vealad the first advanced details of
Sputnik I. So that their radio amateurs
would be prepared to listen for Sputnik’s




signals, the Soviet government pub-
lished the exact frequencies, transmit-
ting power, and type of signal to be used
by the satellite. All of this information
appeared in the June, July, and August
1957 issues—as much as four months
before Sputnik caught the world by
“surprise.”

The average issue of Radio will also
contain one or two articles on some new
Soviet receiver, TV set, or tape recorder.
There will be at least one article on the
use of electronics in such fields as auto-
mation, cybernetics, or radio astronomy.
And for the ham and SWL, there is a
column called ‘“Chronicle,” which re-

for what to buy, Radio and other mag-
azines tell him what is available. As for
where to buy it, there is only one place
—a government-owned electronics store.
Theoretically, there should be one such
store in every town and more than one
in the large cities. However, even when
this is the case—and it doesn’t always
work out that way, there is still a prob-
lem in getting parts.

Radio quite often prints letters from
readers who complain that their local
parts stores never have any parts! In
this case, the electronics hobbyist can
order parts by mail from government-
operated parts houses. And if that fails,

TEJIETPASHAR A3BYKA
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“Telegraphic alphabet” lists letters, punctuation marks, and numerals. This chart is from a Soviet
handbook and is the kind Russians use to learn both the Russian and the International Morse codes.

ports on DX activities around the world.

Single-sideband is becoming quite pop-
ular among Russian hams, and a column
called “CQ SSB” reports on the latest
in sideband techniques. Another regular
feature is a column called “From the
Pages of Foreign Magazines'’; here the
Russian reader learns something about
the latest developments in foreign elec-
tronics, much of it translated from Amer-
ican magazines.

Obtaining Parts. Like most Soviet mag-
azines, Radio contains no advertising.
This raises an interesting question: how
does the Russian experimenter know
what to buy and where to buy it? As

44

about all he can do is wait, hope, and
write letters to Radio.

Actually, there is one other solution
to this problem: the hobbyist can make
his own parts. This is particularly true
of transformers, and construction arti-
cles in Russian electronics magazines
usually include transformer-winding data
for the Soviet do-it-yourself’er. Switches,
tuning capacitors, coils, and even the me-
chanical parts of tape recorders are also
much more commonly homemade in Rus-
sia than here.

A few electronics kits are available,
but only to hobbyists living in rural
areas. The kit selection includes a two-

POPULAR ELECTRONICS
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band receiver, a power supply, and a
low-powered transceiver, all of which can
be ordered by mail from a government
department in Moscow.

Circuits and parts used by Russian
hobbyists are not very different from
those used here—printed circuits, tran-
sistors, silicon diodes, and other rela-
tively new components are all familiar
to the Russian experimenter. About the
only difference stems from the fact that
Russian electronics parts are not as min-
iaturized as ours; as a result, their
equipment tends to be a little larger and
heavier than its American counterpart.

Hams and SWL's. The Soviet govern-
ment's involvement in amateur radio is
much greater than is the case in the
United States. Like our Federal govern-
ment, the Soviet government issues
licenses and regulates communications.
But it also does much more. It aids,
encourages, and even subsidizes the ham
and SWL by awarding prizes and medals
to winners in code-copying competitions,
in hidden-transmitter hunts, and in na-
tional and international DX contests.

Even QSL cards are available free
from the government, although many
hams and SWL's design their own. Ever
since Sputnik I, a favorite theme on
Russian QSL’s has been the various
Soviet space achievements. Some very
handsome cards (and stamps, too) have
been issued on the Sputniks, Luniks, and
cosmic rockets. The latest subjects are,
of course, Yuri Gagarin, Gherman Titov,
and their manned space flights.

How does a prospective ham get a li-
cense? First, he must have completed a
basic DOSAAF electronics course. Then
he takes an SWL test (in Russia the
only officially recognized SWL’s are those
who are licensed to listen on the ham
bands). To pass the test, he will have to
understand basic electronics theory, wave
propagation, “Q”-signals, amateur oper-
ating procedure and lingo, log-keeping,
the amateur frequencies, international
radio prefixes, safety rules, and first aid.

He must also send and receive Morse
code—both Russian and International—
at a minimum speed of 10 words per min-
ute, and be able to build and repair sim-
ple receivers. (As you can see, the Soviet
SWL test is considerably more difficult
than even our Novice or Technician

(Continued on page 115)
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QSL cards from
Russian hems
frequantly oor-
tray the coun-
try's achieve-
ments in space.
€ard at dottom
ts fram staton
UA4HC n Kui-
byskev and
shows a Rus-
sian space ship
off to visit
the planets.
The ham at left
is Al, UAIFE,
of Leningrad.

ccoe
KYHBoILLEE

45



ELECTROSTATICS
UNDER THE HOOD

Experimental oil filter works on corona principle

By JAMES G. BUSSE

N ENGINEER from Chicago recent-

ly drove his car into a service sta-
tion in southern Minnesota and asked
for an oil change. The attendant put the
car up on a ramp and promptly drained
the oil. But when he lifted the hood to
replace the oil filter, he got the surprise
of his life.

“There’s something wrong with your
car,” he told the driver, excitedly. “The
oil filter’s missing!”

“Oh, it's there, all right,” said the
engineer, reassuringly. He leaned over
and disconnected a heavily insulated wire
from a small plastic cylinder attached
to the fire wall. Picking up a wrench, he
opened the bottom of the cylinder and
tapped it gently. Out slid three months’
accumulation of oil sludge.

He closed the cylinder, and the fresh
oil was added. He then reconnected the
insulated wire and packed up samples of
the new oil, the old oil, and the sludge.
In a few minutes, he was on his way
again, leaving the service station attend-
ant more bewildered than ever.

The engineer from Chicago is one of
several now driving around the country,
testing a new electronic device which
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promises to make your present oil filter
as out-of-date as a hand crank or a run-
ning board. Besides eliminating the in-
convenience and expense of conventional
oil filters, it will mean less frequent oil
changes. In short, this new device could
easily add years to the life of your car.

Electronic Pump. The story of this
ingenious gadget begins several years
ago in Minneapolis. Hidden away in the
basement of a building occupied by the
Mechanical Division of General Mills
was a tiny laboratory. In it, Dr. Otmar
Stuetzer, an ex-German scientist, was
busy studying the operation of a dielec-
tric pump, a device which pumps dielec-
tric liquids directly without moving parts
(see PoruLAR ELECTRONICS, April, 1959,
p- 99).

In front of Dr. Stuetzer lay a plastic
container filled with ordinary motor oil.
Inside were two small metal rings sep-
arated by a short piece of glass tubing.
Wires ran from the rings to a high-volt-
age d.c. power supply.

Dr. Stuetzer switched on the supply
and adjusted its output to 10,000 volts.
Slowly, the oil moved toward one elec-
trode. The “pump” worked'
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High voltage applied between corona point and circu-
lar metal ring in electrostatic oil filter precipitates
dirt into trap, as shown in pictorial diagram at right
and in photo of experimental laboratory model below.

&

In the days and weeks that followed,
Dr. Stuetzer spent many hours watching
the oil move around the container, pass-
ing through the rings. And every now
and then he saw something which puz-
zled him. A tiny particle of dirt moving
along with the oil would suddenly dart
toward one of the rings, pass through it,
and then settle to the bottom of the con-
tainer. Soon, a significant deposit of im-
purities could be seen there.

40,000 Volts. Eventually, Dr. Stuetzer
had a glass blower make a special tube
in which the electrodes were sealed in
walls directly across from one another
and at right angles to the oil flow
through the tube. The lower ring sur-
rounded the opening of a small glass
bulb or “trap” attached to the main tube.

Connecting the electrodes to the pow-
er supply, he used a conventional pump
to direct the motor oil past the elec-
trodes. The oil wasn’t dirty enough to
suit him, so he gathered up all the dust
and dirt he could find around the lab
and dumped it in, tossing in some
ground-up ashes from his cigar for good
measure. Then he switched on the high-
voltage supply and sat back to see what
would happen.

Although a steady stream of dirt par-
ticles was passing between the elec-
trodes, the color of the dirty oil flowing
through the tube did not change. Dr.
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Stuetzer hopefully raised the voltage on
the electrodes; several particles of dirt
shot down into the trap. Cautiously, he
increased the voltage to 40,000 volts. In
a short time, a cloud of dirt appeared in
the trap, and it ¢ontinued to increase in
size and density. Soon, the oil flowing
through the tube became translucent
again. The oil was being filtered elec-
tronically!

Two Electrodes. Conventional oil fil-
ters clean the oil in your car by forcing
it through layers of tightly packed fibers
and screens. As more and more dirt ac-
cumulates in the filter, its efficiency de-
creases. Finally, it becomes so clogged
that it allows dirt to remain in the oil
returning to the engine.

But in the electrostatic filter, two
electrodes accomplish this filtering elec-
tronically. The high voltage applied to
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Simple power supply for the electrostatic oil filter.

the electrodes produces an intense elec-
trostatic field between them, and any
dirt particle entering this field is of
course affected by it.

If the particle is conductive—a piece
of carbonized motor oil, say—its elec-
trons are actually drawn towards the
positive electrode. If the particle is
non-conductive—a tiny piece of sand, for
instance—its charge is similar to that
of the dielectric in a charged capacitor:
its orbiting electrons are repelled by the
negative electrode and attracted by the
positive one.

Once the particle is within the elec-
trostatic field, it begins to move toward
the negative electrode—the higher the
voltage on this electrode, the faster the
particle moves. But because this elec-
trode is circular in form, the dirt particle
has passed out of the electrostatic field
by the time it reaches the electrode.
And since it’s out of the moving stream
of oil, too, it settles to the bottom of the
“trap.” :

“Corona’ Point. In the original elec-
trostatic filter, a large portion of the
dirt particles were attracted to the up-
per electrode and thus would fall back
into the oil stream, untrapped. But by
substituting a pointed conductor for the
upper ring electrode, Dr. Stuetzer killed
two birds with one stone. For one thing,
the pointed conductor concentrated the
electrostatic field. And at the same time,
it forced all of the dirt particles to move
toward the lower electrode and the trap.

Why? Simply because the amount of
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Relative size of filter's corona point is shown here.

static electricity on any conductor is
proportional to the curvature of the con-
ductor’s surface. (This explains why all
types of high-voltage electrical appara-
tus have smooth, rounded surfaces.) And
when a high voltage is applied to a con-
ductor with a pointed surface, the elec-
trical charge concentrated at the tip is
so intense that everything near it be-
comes strongly charged.

In aijr, this “corona” point charges
and repels the atoms, generating a wind
strong enough to blow out a candle.
Similarly, in the electrostatic filter, the
“electrical wind” charges even the small-
est particle of dirt and literally “blows”
it at the lower ring electrode. And this
concentrated electrical field around the
corona point also makes it possible to
clean oil which is flowing through the
filter at a relatively fast rate.

Power Source. Powering an electro-
static oil filter in a car is no problem.
The current drain of one prototype filter
is only a few microamperes at 25,000
volts, and this can be easily supplied
through a filter choke and a couple of
capacitors connected to the car's gen-
erator.

Although you can't buy an electro-
static oil filter for your car just yet,
the time may not be too distant when
they’ll be installed in every new car
rolling down the production lines. In
fact, the day may come when a service
station attendant will lift the hood and
remark, “But, sir! This car has a non-
electronic oil filter!” 3o
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I‘F‘ YOU'RE one of the many experi-
menters who have large stocks of used
electrolytic capacitors in storage, you
know that such units often break down
as soon as they are again placed in serv-
ice. These capacitors aren’t cheap, and
you can avoid wasting them by using
this efficient automatic restorer. Cost-
ing less than $16.00 to build, the device
will give the most senile electrolytic in
your spare parts box a new lease on life.

Inside the Electrolytic. Most electro-
lytic capacitors contain two sheets of
thin aluminum foil which are held apart
by a layer of electrolyte-impregnated
paper or gauze separators and rolled into
a cylinder. Each of these sheets is con-
nected to one of the capacitor’s pigtail
leads, and the positive foil is coated with
an insulating (dielectric) film of alumi-
num oxide. The thickness of this film,
which is deposited on the side facing the
electrolyte, determines the maximum safe
working voltage of the capacitor.

When the capacitar is in service, the
thickness of the dielectric film is ade-
quately maintained by the circuit volt-
age. In storage, however, time and heat

RESTORER

. . . gtves your electrolytics a new lease on life

By H. E. SANDERS, W4CWK

cause the film to deteriorate. Full volt-
age placed on an electrolytic that has
been idle for some time will almost
invariably puncture the weakened di-
electric, ruining the unit.

It is possible, however, to electrically
retore or “form’” a deteriorated dieelec-
tric film. One standard forming procedure
has been to apply a very low voltage
to the capacitor, slowly increasing it
over a period of an hour or so, until the
normal working voltage is reached.

How the Restorer Works. The unit de-
scribed in this article has been designed
to carry out the forming process de-
scribed above automatically. The capac-
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itor itself is made to adjust the speed of
forming in accordance with its age and
the condition of its oxide film. The prog-
ress of the forming is observed on a
series of neon lamps.

Power for the automatic restorer is
provided by transformer T1 and a vol-
tage-doubling full-wave rectifier circuit
consisting of diodes DI - D} and capac-
itors C1 and C2. Resistor R2 protects the
diodes from damage by excess current.
The transformer’s primary is connected
to the line through a ¥;-ampere fuse
(F1) and a toggle switch (S1). Neon
lamp I1, with its associated dropping
resistor (R1), serves as an “on-off” in-
dicator.

The approximately 700-volt d.c. output

lamp is connected in series with the orig-
inal one. Resistor RI7 protects the neon
lamps from a current overload.

Voltage applied to the capacitor to be
formed, through the series current-
limiting resistor (see ‘“Operation” sec-
tion for appropriate voltage and resist-
ance settings), divides between the two
units as if they were both resistors.
Since the unformed capacitor has a very
low forward—or insulation—resistance,
almost all the voltage is initially dropped
across the resistor. The small drop across
the capacitor begins the forming process,
however, and as the deteriorated elec-
trolytic film is restored, the capacitor’s
resistance gradually increases.

As the capacitor’s resistance becomes
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Schematic diagram of the ‘‘Restorer.”” Switch S3 taps the power supply’s
voltage divider, selecting the ‘‘forming’’ voltage, and also controls the indi-
cating lamp circuit. Switch S2 inserts the proper current-limiting resistor.

of the power supply is dropped across
a voltage divider made up of resistors
R8 through R15. The voltage drop across
each of these resistors is on the order
of 90 volts. One section of switch S3 taps
the voltage divider, determining the
multiple of 90 volts which will be applied
(through a series current-limiting resis-
tor) to the capacitor being formed. The
current-limiting resistor to be used (RS,
R}, R5, R6 or R7) is selected by switch
S2.

The other section of S8 controls the
automatic indicator circuit. In the lowest-
voltage position of this switch, neon
lamp I9 is connected across the capac-
itor being formed. For each successively
higher position of S3, an additional neon
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greater, a larger proportion of the volt-
age is dropped across it. When the volt-
age across the capacitor has risen to
the value at which 83 is set, the lamp
(or lamps) associated with that position
of 83 will fire—indicating that the form-
ing is complete. Switch S3 is calibrated
in 75-volt intervals because the NE-2
neon lamps used at 12 - I9 fire at 75 volts
each.

Before disconnecting the restored
electrolytic, 83 is turned to the “dis-
charge” position. In this way the capac-
itor, its charge drained through R16, is
made safe to handle.

Construction Details. The restorer is
built into an 8” x 6” x 3%” aluminum
utility box equipped with an “L’-shaped
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mounting shelf. The shelf is formed
from a 51%4” x 41, ” piece of heavy alumi-
num; make a 90° bend along the long
dimension, 1”7 in from one end. The
resulting lip is used to bolt the shelf
into the utility box.

Mount transformer 71 on one side of
the shelf and the remainder of the power

switches 81, 82 and 83, and the indicat-
ing lamps are mounted directly on the
box. Before making the front-panel
opening for the lamps, construct the
lamp holder as described below.

The author made the lamp holder by
bending a 214" x 5" piece of plexiglass
(along its long dimension) into a “U”

Details of the Restorer’'s lamp holder can be seen clearly in this photo;
the author made his holder from a single strip of plexiglass. Use of
quick-drying cement keeps lamps and rolled-paper separators in place.

C1, C2—8-uf., 450-voit clectrolytic capucitor
D1, D2, D3, D4—400-PIV, 200-ma. silicon rec-
tifiecr (Sarkes-Tarzian 2F-4 or cquivalent)

F1—14-ampere, 3AG fuse

11-19—Ncon lamp (General Electric NE-2 or
cquivalent)

J1, J2—Banana jack (one red, one black)

R1—150,000-0htm, YVs-watt resistor

R2—180-0lm, 1-watt resistor

R3—0.33 megohm

R4—0.47 megohm

R5—0.68 mcegolhm

R6—1.0 megohms )

R7—1.5 mcgolims

R8 - R15—33,000-0hm, 1-watt resistor

all 2-watt resistors

\.

PARTS LIST

R16-—820-0hm, 1-watt resistor
R17—180,000-0hm, Vs-watt resistor
S1—S.p.5.t. toggle switch

S2—1-pole, 5-position, non-shorting rotary switch

S3—2-poie, 9-position, non-shorting rotary switch

T1—Power transformer; primary, 117 wvolts;
secondary, 250 volts @ 25 ma. (Knight 62 G
008 with filament winding and plate winding
CT unused, or equivalent)

1—8" x 6" x 3%4” aluminum utility box (Bud
CU-30094 or cquivalent)

Misc—Sheet aluminum for shelf, line cord and
plug, test leads, terminal board and strips,
plexiglass strips, ccment, hardware, fuse clip,
wire, clc.

,

supply components (R2, R8 - R15, DI -
D4, C1 and C2) on the other. To
facilitate construction, the resistors are
wired onto a terminal board; drill two
3/16” ventilation holes in the board be-
low each resistor. The diodes can be
mounted on a long terminal strip.
When installing the shelf, position it
so that transformer 71 is inverted, with
its weight resting on the bottom of the
utility box. Banana plugs JI and J2,
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shape. You can get the same effect,
however, by bolting together two 1”7 x
514" plexiglass strips, spacing them
about 14” apart. One of the strips, of
course, need not be transparent—so you
can substitute wood, metal, or any other
material you happen to have handy.

The ‘“‘on-off” indicator lamp (I1), as
well as voltage indicator lamps 12 - 19,
are inserted between the strips. Use
only new NE-2 lamps; old ones may
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have drawn heavy currents in prior us-
age, causing them to fire at a voltage
which is too low. The NE-2's are sepa-
rated with 14”-diameter x 1”-long cylin-
ders made of rolled paper, and both the
lamps and cylinders are held in place
with quick-drying cement.

When the cement has dried, measure
the assembly to determine the proper
dimensions for the front-panel opening.
The same screws that hold the unit to-
gether may be used to fasten it to the
front panel.

Operation. Plug a set of test prods
into J1 and J2, and clip them to the
capacitor to be formed—being sure to
observe the polarity. If the polarity is
accidentally reversed, no harm will come
to the capacitor but forming will not
occur.

Switch S2 selects one of the five pos-
sible series current-limiting resistors.
Faster forming takes place with the
lower resistances, but you’ll get a higher
quality capacitor with the higher ones.
Some high-capacitance units, however,
will never complete forming at the
higher resistance settings. A little expe-
rience will soon show you how to use S2,
but in general you should stick to the
1.0-megohm setting unless you’re in a
hurry or the capacitance is too high.

. Switch 83 simply selects the d.c. work-
ing voltage marked on the capacitor’'s
shell. All possible voltages, of course,
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The Restorer's *'L''-shaped
mounting shelf is fastened
to the rear of the front
panel. Transformer T1,
though fastened to the
shelf, is really supported
by the bottom of the box.

are not available, and it may occasional-
ly be necessary to select a slightly higher
one. A 209% or 309% excess voltage is
not harmful.

After setting switches S2 and 83 to
their proper positions, flick on power
switch S7 and await results. Relatively
new capacitors will form in a few min-
utes; very old ones may take several

hours. When the forming is complete,
the appropriate indicator lamps will
light.

It’s not necessary to disconnect the
capacitor from the “former” as soon as
the lamps light. The voltage across the
restored unit will soon drop to a lower
level and remain there, even if you wait
all day. When you do disconnect it,
though, remember to drain its charge
first by turning S3 to the ‘“discharge’
position,

Two electrolytics of the same working
voltage may be formed at the same time
by connecting them in parallel across J1
and J2. A 330,000-ohm, 1-watt resistor
should be placed in series with each one,
and the .33-ohm position of S2 should be
used. Under these conditions, one of the
capacitors should complete forming be-
fore the other. When the indicating
lamps light, therefore, disconnect the
capacitors and reconnect them individu-
ally in the normal way. The unit which
requires more forming will not relight
the indicators. B0
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A NEWCOMER TO HI-FI
ASKS POPULAR ELECTRONICS:
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“"WHAT CANYOU TELL ME
ABOUT RECORD PLAYERS?”

By RICHARD A. FLANAGAN
Associate Editor
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Just what is the function of a record play-
er in a hi-fi system?

A record player is simply one link in
the proverbial ‘“‘chain’ that comprises a
sound-reproducing setup. In simplest
terms, it consists of four parts—a motor
to revolve a turntable, a turntable to
hold and revolve the record, a stylus and
cartridge assembly to convert the modu-
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lations on the record into electrical
energy, and a tone arm to hold the car-
tridge and allow it to move freely across
the record.

Isn't a manual player better than an
automatic changer for most purposes?

No, since the whole matter hinges on
your criteria for judging. Generally
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Typical of the fully automatic record changers is
the Lesa CD2/21. A four-speed, jam-proof player
wired for both mono and stereo, the CD2/2] fea-
tures a heavy-duty 4-pole motor and automatic in-
termixing of records of varying sizes. Supplied with
a universal-type plug-in head, it sells for $44.50.

speaking, the audiophile who is primarily
interested in listening to peopular and
light classical selections will find an
automatic changer more to his liking.
The reason is self-evident: loaded with
a stack of 33 1/3-rpm long-playing rec-
ords, a record changer will play for
hours, completely unattended.

On the other hand, the person whose
tastes run toward symphonies, operas,
Broadway shows, and similar ‘“long”
types of program material will no doubt
prefer a manual-type player. This way,

he can play both sides of his records in
their proper sequence, and he has the
assurance that he’s giving his records
the best of treatment, too.

That sounds as though a manual player is
the best choice from the point of view of
record wear. Is this true?

To some extent, yes. It's really not
fair to underestimate record changers,
though. They've been around for a long
time, and the manufacturers have come
up with some pretty ingenious mecha-
nisms which make for both foolproof
operation and longer record life. Even
s0, a changer will usually require a
heavier stylus force than a manual play-
er, since it is actually the stylus that is
responsible for tripping the reject mech-
anism at the end of a record.

Another matter to keep in mind is
what audio engineers call the ‘“angle of
incidence.” This is the angle at which
the stylus strikes the record, and only
one such angle is “ideal.” In the case of
a changer, this angle will vary with the
number of records on the turntable—the
stylus will necessarily be at a different
angle to the record it is playing when
there are five records on the turntable
instead of one.

Furthermore, turntable speed varia-
tions are more common with a changer
than with a manual player, since the
motor is being called on to do more than
simply revolve the record. In fact, flut-
ter, wow, and rumble are all potentially

Among the more versatile hybrids is the Miracord
“Studio’ series with plug-in cartridges (see photo
below). Equipped with a 7-Ib, non-ferrous, ma-
chined turntable, the Studio player functions ei-
ther as an automatic turntable or as a record chang-
er. It is priced at $79.95 with heavy-duty 4-pole
motor, $99.50 with hysteresis synchronous motor.
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more troublesome with a changer than
with a good manual player.

Exactly what is the difference between flut-
ter, wow, and rumble?

There is actually quite a big difference
between these characteristics, although
all of them are undesirable and contri-
bute to poor fidelity and listening
fatigue.

Before we consider them separately,
however, keep in mind that it takes a
top-quality motor to do a good job in
any type of record player, and that most
quality machines use either a 4-pole in-
duction motor or one of the hysteresis-
synchronous types. Remember, too, that
producing a good turntable platter isn’t
an easy task. In fact, the more ex-
pensive turntables are carefully cast,
then painstakingly machined to remove
any possible cause of eccentricity.

“Flutter” is nothing more than a rapid
wavering in the speed of the turntable
as it revolves, and it usually results
from inadequacies in the motor itself or
in the drive mechanism between the
motor and the turntable. “Wow” is the
term given to any turntable speed vari-
ations which are slow enough to change
the pitch of a tone perceptibly; it or-
dinarily stems from poor construction of
the turntable platter itself or the turn-
table suspension system. “Rumble” is a
series of low-frequency vibrations trans-
mitted from the motor to the cartridge;
it can result from any number of causes,
chief of which is poor mechanical con-
struction of the player and improper
suspension of the motor.

One good way to keep the three terms
straight is to look at them this way:
wow is a “slow” form of flutter, and
both are audible only as effects on pro-
gram material; rumble is a distinct
sound in itself and is the only one of the
three that can be heard even in the
absence of programing.

Isn't there some way to check on flutter,
wow, and rumble before purchasing a
record player?

Definitely. A good “ear’” can detect
wow and flutter on almost any form of
program material, but your best bet is
to play a record of piano music. The
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The Thorens TD-184, a semi-automatic record play-
er, features "‘dialomatic’” operation: one dialing mo-
tion selects 7”, 10”, or 12” record size, starts
the motor, and brings the pickup into the first rec-
ord groove. Priced at $75.00, this unit is shown
on our front cover. The turntable platter was re-
moved to show the combination belt and idler drive.

average listener is apt to miss speed
fluctuations on orchestral or other
forms of ensemble playing, but a sus-
tained tone on a piano really shows up
this defect. Rumble can be heard by
turning up the volume or loudness and
bass controls on the amplifier, but the
tone is very low pitched and is therefore
most disturbing only on speaker systems
fully capable of reproducing it.

Another way of tackling the wow and
flutter problem is to view the operation
of the changer or manual player with a
“strobe disc” on the turntable. Changes
in rotational speed will be evident as
variations in the location of the “sta-
tionary lines.”

But if wow and flutter are both negligible,
can you be sure that the turntable is really
revolving at the desired speed—3314 rpm,
say?

Not necessarily. Lack of flutter and
wow has nothing to do with the overall
rotational speed of the turntable. In
most cases, however, the actual rota-
tional speed will be ¢lose enough to the
proper speed for practical purposes; and
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these adjustments are rather “tricky”’
and could make the player sound worse
instead of better by introducing exces-
sive wow and flutter.

Players with hysteresis-synchronous
motors usually do not require a speed
variation control since the motor’s speed
is determined by the 60-cycle a.c. pow-
er line frequency. Hysteresis motors
are more expensive to manufacture, and
this additional cost is reflected in the

Professional ‘‘transcription type' turntables such as
the Garrard 301 are supplied without tone arm (an ESL
$-2000 is pictured here) and are intended for custom
installations. A three-speed unit with variable eddy-
current control for each speed, the 301 employs a
6-ib aluminum turntable and a heavy-duty four-pole

motor; a built-in pressure lubricating system insures

continuous lubrication at all times.

few people possess a feeling for ‘“abso-
lute pitch” anyway.

Some record players with 4-pole mo-
tors feature a special knob for adjusting

turntable speed within small limits.
This means that a recording can actual-
ly be brought precisely on pitch in order
to satisfy the demands of a professional
musician or other extra-critical listener
as well as to accompany live musical
instruments.

Since the more inexpensive players
seldom incorporate such a feature, it's
best to give some thought to this point
before selecting a record player. It is
possible to mechanically alter the size of
the drive pulley or the intermediate drive
wheel on most players, of course, but
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Price, $89.00.

difference in the purchase price between
players with 4-pole motors and hystere-
sis motors.

Is there any possibility of a record player
introducing hum into a stereo system?

Yes, although this shouldn’t be a seri-
ous problem in any player of proper
design. Inadequate shielding of the car-
tridge or of the leads from the cartridge
may result in excessive hum pickup.

Just how important is the use of a good
record player in a stereo system?

Since it is the first link in the sound-
reproducing ‘“chain,” its importance
cannot be minimized—obviously, the
preamplifiers, amplifiers, and speakers
in the system can be expected to do no
more than faithfully reproduce the sig-
nal the record player supplies.

While some of the more inexpensive
players are easy on the pocketbook, they
may prove ‘false economy” in the long
run. A poorly designed record player
(even when used with a fine cartridge)
can introduce distortion. Equally im-
portant, it could damage valuable rec-
ords. Therefore, if you value your
records and are looking for the best in
sound, it’s wise to purchase the finest
player you can afford. —Bo-
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BLOOD VOLUME in a patient’'s body can now be determined
rapidly, repeatedly, and with greater precision than pre-
viously possible, with an automatic device Atomium Corpo-
ration physicists helped develop. The ‘‘Volemetron'' works
on the following principle: a doctor injects into the blood
stream a measured amount of human blood protein
‘‘tagged’’ with a small amount of radioactive iodine. Ten
minutes later, when the protein is mixed thoroughly in the
patient’s circulation, a blood sample is taken, and its
radioactivity measured. The amount of dilution of the
tagged protein indicates the blood volume diluting it. Dur-
ing an operation, the ‘‘Volemetron” may prove invaluable
in determining blood loss. Particularly important for patients
with heart ailments, it will help prevent the possible dis-
astrous consequences of under- or over-transfusion.

BOUNCING EGG—An egg embedded in a flexible silicone
compound developed by General Electric makes an unbreak-
able bouncing toy for the youngster at left. The silicone
compound was developed tc protect delicate electronic
parts in missiles and space vehicles from severe shock and
vibration. Easy to use, it is poured around whole pieces
of electronic circuitry and allowed to set to a flexible solid,
forming a thick protective wall around the parts. It also
serves to shield components from moisture and contam-
inants. Good news for our asfronauts and egg wholesalers!

TRANSPARENT STEEL—Thanks to the cooperation of two
industries, this fall's color TV picture tubes will use an
improved steel ‘see-through™ shadow mask. Rolled to
6/1000 of an inch thick by U. S. Steel's American Steel
and Wire Division, the 21”-diameter steel disc is put through
a special etching process by the Buckbee Mears Company,
a photoengraving firm in St. Paul, Minn. Transparency is
achieved by automatically etching exactly 441,222 perfect
holes correctly spaced in the paper thin steel. Result: when
the hero of a TV Western rides off into a colorful sunset,
you can easily distinguish him from the view.

BEEP BEEP!—Is the Mrs. all set for a shopping spree? Well,
SPARKY, the all-electric urban runabout, might be just the
car for her to hit the highways with. Designed by Marnie C.
Averitt, one of the six winners of the Aluminum Company
of America Student Design Merit Awards for 1961, SPARKY
can speed along at 30 mph powered by an electric motor.
Batteries provide a 60-mile range between charges; a built-in
battery charger plugs into any power outlet, permitting full
charge in eight hours and half charge in two hours. SPARKY
employs three driver controls: aircraft-type steering bar (pro-
viding necessary torque for unpowered steering, quick re-
sponse for maneuverability), accelerator, and brake. When
the accelerator is pressed, SPARKY starts up, and the hy-
draulic brake stops it—there’s no waste of power. Mileage
(miles/kilowatt) is high if you don’t blow the horn.
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Swivel desk mike pic-
tured above is as-
sembled from a lamp
socket cap plus a few
other common pieces
of hardware. Diagram
of stand is at left;
construction of micro-
phone is shown below.

SOLDER

MIKES
FROM
LAMP
SOCKETS

By ART TRAUFFER

HE VARIETY OF inexpensive micro-

phone cartridges now on the market is
a challenge to the experimenter’s in-
genuity. Many of them are sensitive
units with good frequency response.
Mount one in an appropriate housing
and you’ll have a useful microphone at
little cost.

The author has found that the metal
enclosure from an old lamp socket makes
an almost ideal housing. Its dimensions
are just about right and the threaded
mounting collar will accept a chassis-
type mike connector. Illustrated here
are three designs for lamp-socket micro-
phones.

Swivel Desk Mike. Just the cap of a
lamp socket enclosure was used as the
basis for the handy desk mike shown on
this page. A Lafayette MS-108 crystal
cartridge (with a rubber band slipped
around it to provide a cushioned press-
fit) mounts neatly in the 11%4”-diameter
mouth. The cartridge’s ground lead is
soldered to the interior of the cap and

MIKE CONNECTOR
(CHASSIS TYPE)

|

T

MIKE CONNECTOR
LAMP SOCKET CAP (CABLE TYPE)
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the “hot” lead brought out to a mike
connector (Amphenol 75-PC1M) screwed
into the cap’s mounting collar.

The base is made from a 214”-diameter
metal-and-rubber caster cup. A 6-32
spade bolt fastened to the cup serves as
a swivel mount for a 2” battery clip.
The clip, in turn, is clamped to the mike’s
cable connector.

Desk or Floor Mike. A complete enclo-
sure (with socket and switch removed)
houses the mike at right, top. The car-
tridge used here is a Western Electric
magnetic unit (Model MC-253-A), ce-
mented into the front opening of the en-
closure. Any cartridge that will fit can
be used, of course, and there's even room
for a subminiature impedance-matching
transformer if necessary.

A threaded retaining ring (removed
from a cable connector) is soldered to
the side of the enclosure to act as a
socket for a standard desk or floor stand.
Refer to the swivel desk mike diagram
for wiring and connector installation.

Hand Mike with Switch. In the hand
mike shown directly at right, the socket
switch was left in place for use as a
microphone control. The threaded lamp
holder is removed from the switch as-
sembly and the cartridge ground lead
soldered to one of its mounting screws
(an ohmmeter check should be made to
see which one connects to a terminal
screw). The “hot"” lead is soldered to
the old center lamp contact.

Other wiring and construction details
for the hand mike are given in the dia-
gram below. Be sure to use the original
cardboard insulating sleeve (cut down
so that it just fits the switch) to pre-
vent the screw terminals from shorting
to the enclosure. —B0-

Desk or floor stand mod-
el utilizes a compiete
lamp socket enclosure.
Retaining ring from ca-
ble connector is soldered
on to serve as socket
for microphone stand.

Hand mike below, a vari-
ation of the unit above,
is turned on and off by
original lamp-socket
switch. See construction
details at bottom of page.

TO OTHER

TERMINAL SCREW

MIKE CARTRIDGE
GROUND LEAD

SWITCH ASSEMBLY

“HOT“LEAD \ SOLDER
CARDBOARD INSULATING
LAMP SOCKET SHELL SLEEVE
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On the

Citizens

By DICK STRIPPEL, 2wW1452

HE Citizens Radio League of North-

lake, Ill., was recently honored by
the Boy Scouts of America for its serv-
ice during the Scouts’ annual Canoe
Marathon. Mobile CRL units covered
the 18-mile route of the race on the Des
Plaines River in which more than 200
canoes participated.

One CB unit was in a canoe, covering
the entire route, while automobile units
parked near the river or on bridges
which crossed it. A mobile unit equipped
to give first aid for participants and
spectators was called upon several times.

In recognition of their outstanding
work, the Boy Scouts presented the CRL
with a plaque acknowledging the serv-
ices rendered.

The inscribed plaque at right was presented to Joe Perry,
18W5527, CRL chairman, by Ralph Freese (left, above),
and Harry Weissinger (right, above), of the Boy Scouts.

New CB ‘‘Station.” A newcomer to the
CB field, the Sampson Company Elec-
tronics Division, Chicago 8§, Ill., is pro-
ducing a Citizens Band ‘“radio station”
consisting of three to six components.
The receiver is 11”7 x 6” x 7TY4” and
boasts extremely high sensitivity and se-

lectivity. The transmitter, housed in a
similar-sized cabinet, has a pi-net out-
put, a full five-watt input, and a meter-
ing and modulation percentage indicator.
It also uses a separate oscillator and
final amplifier-—no dual tube here.

An external loudspeaker is used with
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the receiver. Accessories include an ex-
ternal transmitter crystal selector which
adds another 12 ‘“rocks” to the 10 al-
ready there, an r.f. output meter, and
a field strength meter. Since the “sta-
tion” costs more than $300 with all six
components, it’s designed for the com-
mercial user.

Transceiver Workout. We recently had
a chance to give the General Radiotele-
phone MC-4 transceiver a workout. From
our rather poor location, down in a val-
ley, we were able to hear ground-wave
signals from a good 25 miles away. In
transmitting, we found that the unit put
out better than 21, watts, as measured
by lab-quality gear, into our Marconi
antenna (grounded 1/-wave vertical).

The selectivity of the receiver is such
that you actually have to retune slightly

(Continued on page 108)
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ELECTRON
Do~
Re-
M

Liwven up your parties and startle
your friends with this portable,
remote-controlled tonemaker

By MARTIN H. PATRICK

7 OU CAN USE this simple gadget to provide novel effects
for parties or games, to replace your conventional door-
bell, or . . . you name it! Three inexpensive transistors
and a minimum of other parts produce and amplify a se-
ries of rising tones closely resembling a musical scale.
The “Do-Re-Mi” unit, which is remotely controlled by a
simple push-button switch, operates from its own self-
contained batteries and can be carried anywhere.

About the Circuit. An npn and a pnp transistor (@1
and @2) are used in a multivibrator circuit so arranged
that transistor @2 normally remains cut off due to
a biasing charge developed on capacitor C1. When the bias
is removed by shorting C1 with bell-button switch S1,
the circuit oscillates—producing from one to six tones
(depending on the setting of Tone Adjust potentiometer
R2) of successively higher frequency.

A 16-ohm, 234” PM speaker (SPKR 1) makes the tones audible and
also serves as a collector load for transistor Q2. The tone sequence ends
when C1 again acquires a full charge, cutting off transistor @2 and
stopping the oscillations.

Power for the transistorized multivibrator circuit is supplied by bat-
tery B1, a 1l4-volt “D” cell. Although current is always being drawn
from BI, even when the circuit is not oscillating, battery life is quite
long. During “quiet” periods, current drain is caused primarily by tran-
sistor leakage and is on the order of 0.2 milliampere.

If desired, an optional duration control circuit (shown dotted in the
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R 02
SEE TEXT | | 27,1,
) I

R2
15K

Q2 -
2N1265

PARTS LIST——.\
B1—1%-volt flashlight ccll ( Burgess Type 2 or

equivalent)

B2—Three 1Y4-volt penlight cells in scries (three
Burgess Type 7 or equivalent )

*B3—1Y5-volt flashlight cell ( Burgess Type 2 or
equivalent )

C1-—50-uf., 25-valt clectrolytic capacilor

C2—0.22-uf., 100-voll Mylar or papcr capacitor

Q1—2N233 traunsistor

Q2—2N1265 transistor

(3—2N255 transistor

RI1—VY4-watt resistor—see lext

R2—15,000-0hm poteutiometer

*R3—0.5-megohm polentiometer

S1—=S.p.s.t. push-button switch (doorbcll type)

SPKR 1—16-0hm, 234" PM speaker (Calrad
PM2.757 or cquivalent)

SPKR 2—3-to 4-0hm, 4”7 M speaker ( Lafuvetic
SK-25 or equivalent )

1—7" x 57 x 37 alwminum wtility box (Bud
CU-30084 or cquivalent)

1—17 x 38" x 4”7 open-cud aluminum chassis
(Bud CB-1617 or cquivalent)

Misc.—Transistar sockets, perforated  board,
battery holders, hardware, ric.

*For optional duralion control circuit J

schematic diagram) may be added. Ad-
justing potentiometer R3 changes the
time constant in the circuit between the
collector of @1 and the base of Q2, vary-
ing the length of the tone intervals.

The sound from SPKR ! is not very
loud, and to augment it, the author
added an amplifying stage consisting of
transistor @3 and a 3-4 ohm, 4”7 PM
speaker (SPKR 2). This stage raises the
volume to a comfortable level, but note
that SPKR 1 must remain in the circuit
since it is necessary for the proper op-
eration of the multivibrator.

Power for the amplifying stage comes
from a separate 4l,-volt battery (B2)
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SPKR The ''Do-Re-Mi"” circuit, though un-
usual, is quite simple. Potentiometer
R2 determines number of tones pro-
duced; R3 varies length of intervals (see
optional, dotted section of diagram).

SPKR 1

Mount the 16-ohm speaker (SPKR 1)
on top of the box to prevent excess
cone damping. Potentiometer R2 is
just behind it, and twisted cable at
left runs to the push-button switch.

consisting of three standard 11%-volt pen-
light cells in series. The drain on this
battery during resting periods is also
only about 0.2 ma.

Construction. All of the parts, ex-
cept for SPKR 1, are housed in a 7”7 x
5” x 3” utility box. Excess damping of
the cone of this speaker would interfere
with the operation of the multivibrator
circuit and spoil the tone effect. The
author, therefore, mounted SPKR 1 on
top of the box, using a specially made
3” x 5” plate (you may want to use a
standard 1” x 314" x 4” open-end alumi-
num chassis). In this way, the back of
the speaker is left exposed, and a series
of holes drilled in the plate give the
front of the cone access to the air.

Mount SPKR 2, along with transistor
@3 and battery B2, on the box cover.
The penlight cells making up B2 are held
in a commercial battery holder; transis-
tor @3 is screwed to a 1" x 133~

-POPULAR ELECTRONICS
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piece of perforated board which, in turn,
is secured under one of SPKR 2’s mount-
ing nuts. Drill a series of holes in the
cover in front of SPKR 2.

The rest of the components, which
make up the multivibrator circuit itself,
are located in the box proper. Battery
B1, like B2, is held in a commercial
holder. The sockets for transistors Q1
and Q2 are mounted on a 154” x 73" piece
of perforated board screwed down
through a hole drilled in its center (use
a 75” spacer to keep the bottoms of the
sockets from being forced up against the
box). The author used the same screw
to secure homemade clamps for the tran-
sistors and capacitor C2.

Bring the push-button leads and the
wire to SPKR 1 out through two holes
drilled in the top of the box.

Final Steps. Since the response of the
circuit will vary according to the transis-
tors used for @1 and @2 and the type
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SPKR | (NOTE: ONE LEAD
GROUNDED TO FRAME)

Pictorial diagram shows con-
struction and wiring. Multi-
vibrator circuit is housed in
utility box, amplifier in cover.

of speaker used for SPKR 1, the value of
resistor RI must be selected by experi-
ment.

Complete the wiring temporarily, sub-
stituting a 5000 - 20,000-ohm potentiom-
eter for R1, and install the batteries.
Then experiment with different settings
of the temporary potentiometer and po-
tentiometer R2 until you hear one or
more notes from the speaker when you
press push-button switch S1. At the final
adjustment of the temporary potentiom-
eter, from one to six well-spaced tones
(depending on the setting of R2) should
be heard each time the switch button is
pressed.

The temporary potentiometer is then
disconnected and its resistance measured
with an ohmmeter. Wire in a Lo-watt re-
sistor of the measured value (in the au-
thor’s unit it turned out to be 1000
ohms) for R1, and your electronic “Do-
Re-Mi” will be ready to use. 30
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A copper-aluminum cell, using salt water
as an electrolyte, supplies current for
Q1. Electrodes are dipped in a glass of
salt water (top drawing) or a drop of the
liquid is placed between them (bottom).
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WATER POWERS
RANSIS!

Fasy-to-build AM radio

OR RADIO

costs nothing to operate

By LEE MARTIN

F YOU LIKE to build small crystal

radios, here’s one with a new twist.
Though this crystal set has a stage of
transistor amplification, you’ll never have
to buy a battery for it. A drop of salt
water placed between two metal elec-
trodes supplies the power and, with oc-
casional replenishment, will operate the
radio as long as you want to listen to it.

The circuit, which uses two r.f. coils
(L1 and L2) for better selectivity, em-
ploys a simple erystal diode detector
(D1). Coil L2 is tuned by a miniature
365-puf. variable capacitor (C1). Qutput
of the detector is coupled to the base of
transistor @1 through capacitor C2. This
transistor serves as an audio amplifier
and its output is coupled directly to a
set of headphones through jacks JI and
J2. Antenna, ground, and power con-
nections are mades through a three-lug
terminal strip.

The operating current for transistor
@1 comes from a copper-aluminum cell
which uses salt water as an electrolyte.
The copper electrode is positive, the
aluminum electrode negative. Enough

POPULAR ELECTRONICS



Note simplicity of circuit in
schematic at right. Coils L1 and
L2 are mounted at right an-
gles to each other to prevent
coupling (see pictorial below).

ALUMINUM
ELECTRODE(-)

current is supplied by the cell to drive
@1 at almost its peak power.

Construction of the salt-water radio
is quite simple. The parts are housed
in a standard 4” x 24" x 21, aluminum
utility box and mounted approximately
as shown in the pictorial. Coils L1 and
L2 are positioned at right angles to each
other, preventing coupling between the
two units. The author mounted both
the terminal strip and the plastic strip
supporting @1’s socket on spacers to
leave clearance for the lugs.

To put the cell together, you'll need
a plastic base about 1” square and two
134” x 3g” electrodes (one copper, one
aluminum). Just screw each electrode
to a corner of the base and bend it as
shown in the pictorial. When you're
through, the gap between the electrodes
should be about 14”. Connections to the
cell are made via solder lugs placed un-
der the electrode nuts.

To operate the set, first connect the
headphones, ground, cell electrodes, and
a good antenna. A drop of salt water
should now be placed in the gap between
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PARTS LIST

C1—365-uuf. miniaturc variablec
capacitor (Lafayette MS-445
or cquivalent)

C2—100-pf., 3-volt electrolytic
capacitor (Cornell-Dubilicr
NLIV 100-3 or equivalent)

D1—1N344 diode (or any other
cencral-purpose unit)

J1,J2—Tip jack

L1, L2—Antenna loopstick (Su-
perex VL or equivalent)

Q1—2N1265 transistor

1—4” x 24" x 24" aluminum
utility box (Bud CU-30034
ar equivalent)

Miésc.—Scrap plastic, transistor
socket, copper and aluminum
strips, keadset, terminal strip

the two cell electrodes, making sure that
both electrodes are in contact with the
water. If the set is to be used for long
periods of time, you might prefer to sup-
port the cell, upside down, on the lip of
a glass of salt water, immersing the
electrodes in the liquid.

Next, move e¢oil L2’s slug almost all
the way in and turn variable capacitor
C1 to the point where you hear a sta-
tion. When this has been done, adjust
the slug of coil L1 for maximum volume.
Returning to L2, adjust its slug so that
a maximum number of stations are in-
cluded in the tuning range of CI. The
adjustment of both of these coils is
relatively permanent; coil L1, however,
should be retuned if you switch to a
different antenna.

Other electrolytes besides salt water
will operate the cell—the juice of a
citrus fruit, for example, or even saliva.
The radio, of course, may also be powered
in the conventional way; just connect
a single flashlight battery in place of
the salt-water cell, being sure to observe
the proper polarity. -
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By LOU GARNER

OUR COLLEAGUE, Richard Flanagan,
stirred up an enormous amount of in-
terest with his article on “Transistors
in Hi-Fi” (PopuLarR ELECTRONICS, July,
1961, p. 65). A number of readers have
asked for further information on tran-
sistorized hi-fi circuit designs, and several
have written of their personal experi-
ences with “home-brew” circuits. In-
quiries have been divided about equally
between dyed-in-the-wool audiophiles
and transistor experimenters who con-
sider audio circuits (whether hi-fi or
not) as just another facet of their work.

Such interest is not too surprising
when one compares the Model S-15
stereo amplifier (Fig. 1) that Dick men-
tioned in his article with vacuum-tube
units having similar performance speci-
fications. Manufactured by Transis-
Tronics, Inc., 1601 Olympic Blvd., Santa
Monica, Calif., the S-15 measures only
2”7 x 10”7 x 81%” overall and weighs

Fig. 1. All-transistor
S-15 stereo ampli-
fier manufactured by
Transis-Tronics, Inc.
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less than 8 pounds. This is considerably
smaller than even many tube-operated
preamps, yet the instrument includes
two complete amplifier channels—from
preamps to power output stages—plus a
power supply.

The $-15’s small size and light weight
are made possible in part by the use of
transistors and in part by a circuit de-
sign which eliminates the need for bulky
output transformers, a large power
transformer, and heavy-duty filter
chokes.

To review the circuit briefly, nine
transistors are used in each channel, and
both npn and pnp types are employed.
Two transistors appear in the phono-
graph preamplifier, and a multi-position
selector switch permits a choice of the
preamp’s output or any of several aux-
iliary inputs. From here, the selected
signal is coupled through the volume-
and tone-control networks to the first
amplifier stage, a pnp transistor in the
common-emitter arrangement. The out-
put from this stage is capacitively-cou-
pled to the “pre-driver” stage, which in
turn is direct-coupled to the transform-
erless output section.

Five transistors are used in this sec-
tion, including a driver stage, @5, and
four units, @6, @7, @8, and Q9, wired
as a modified complementary-symmetry,
direct-coupled power amplifier. This type

POPULAR ELECTRONICS




R3 2
6.8K 3

Q6
2N32t 3.3K

Q8

Fig. 2. Output sec- U
tion of one channel

of S-15 stereo am- Rilj
plifier. Note that out-
put transformer has
been omitted and
that signal is fed

directly to speaker 1
through capacitor C2.
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of e¢ircuit differs from more familiar
arrangements in that it has a single-
ended input and single-ended push-pull
output.

A simplified schematic diagram of the
output section is given in Fig. 2. Al-
though this circuit appears rather com-
plex at first glance, its operation is rela-
tively easy to follow. Let’s assume that
the fixed biases and transistor character-
istics are such that ©8’s and @9’'s collec-
tor currents are normally equal. Sup-
pose, now, that @5’s instantaneous base
bias is shifted in a positive-going direc-
tion by the amplified signal delivered by
the pre-driver stage. Since @5 is a pnp
type, a shift of base bias in a positive di-
rection increases its effective emitter-to-
collector impedance. This, in turn, shifts
the base biases applied to @6 and @7 in
a negative-going direction.

Transistors @6 and @7 are comple-
mentary types and hence react opposite-
ly to a negative shift in base bias. Since
@6 is a pnp unit, its emitter-to-collector
impedance decreases, applying a greater
negative bias to @8, and causing a cor-
responding increase in @8’s collector cur-
rent. At the same time, Q7’s emitter-to-
collector impedance increases, since it
is an npn type. This reduces @9’s nega-
tive bias and causes a corresponding
drop in @9’s collector current. A similar,
but opposite, action takes place when a
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negative-going signal is applied to @5's
base, with the result that @8’s collector
current decreases and Q9’s increases.

By this time, it should be evident that
@8’s collector current increases and then
decreases on alternate half-cycles of
the amplified audio signal. Transistor
@9’s collector current changes at the
same time, but in the opposite direction.
The instantaneous difference between
the transistors’ collector currents, ap-
pearing at their common connection point
(Q@8's emitter and @9's collector), be-
comes the amplified output signal, and is
coupled through d.c. blocking capacitor
C2 to the load, a speaker voice coil.

Since @8 and @9 are power transistors,
and hence low-impedance devices, load
impedance is not critical. Thus, there
is no danger of breakdown if the ampli-
fier is operated without a load, and rea-
sonably good results can be obtained
with 4-, 8-, or 16-ohm speakers, with-
out a tapped output transformer.

Reader’'s Circuit. Experimental -cir-
cuits needn’t be complicated to be inter-
esting. Reader David Schmidt (2231
Brushmore Circle N. W,, North Canton
20, Ohio), a student at the Middlebranch
Junior High School, proved this point
by winning a ‘“‘Superior Rating” award
at a district science fair with an ex-
tremely simple transistorized instru-

(Continued on page 112)
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ELECTRONIC

You don’t need a gold-leaf electroscope to carry
this stmple vacuum-tube unit works just as well,

OST DEMONSTRATIONS or experi-

ments dealing with static electricity
require an electroscope to indicate the
presence of small amounts of positive or
negative charge. In laboratories, gold-
leaf electroscopes are commonly used,
but these may be too delicate and costly
for the average home experimenter. The
electronic electroscope described here,
however, is not only rugged and inex-
pensive (under $7.00), but is as sensitive
as a gold-leaf electroscope. Needing only
a few parts, it can be built in about an
hour.

The electroscope fits easily on a stand-
ard 2”7 x 6” x 4” chassis. The detector
disc, a 5”-diameter copper or steel plate
with a 34” hole drilled through its cen-
ter, fits over the grid cap of a 6J7 tube
(V1) and is soldered in place. Neon
lamp 71 is held in a 34” rubber grom-
met mounted on the chassis.

The 6J7 is effectively connected as a
triode and the neon lamp is placed in
series with its plate lead. The tube’s
plate supply is unrectified a.c. taken
from the high-voltage secondary of
transformer T1, and the control grid is
connected directly to the detector disc.

When the unit is turned on, a certain
amount of plate current will flow and I1
will light. If a positively charged object
is brought near the disc, the grid of the
tube becomes positive and the plate cur-
rent increases—increasing the bright-
ness of I1. Conversely, a negatively
charged object will cause /1 to dim or go
out because it charges the grid negative-
ly, reducing or cutting off the plate cur-
rent.

To try out the electroscope, use a glass
rod which has been rubbed with silk to
supply the positive charge. A piece of
rubber which has been rubbed with wool
or fur makes a good negatively charged
object. You'll find that the electroscope
will respond to the presence of a charge
placed several feet from the pickup
dise.
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ELECTROSCOPE

out those static electricity experiments or demonstrations;
costs less than $7.00 to build. By RONALD WILENSKY

PARTS LIST

1. —NE-2 neon lamp
R—47,000-0hm, 1-watt resistor
BLACK

Se—_S.p.s.t. toggle switch
Ti—Power transformer; primary, 117 volts;
secondaries, 125 volts @ 15 ma., 6.3 volts @
0.6 amp. (Stancor PS-8415, Knight 63 G 410. 3y
or equivalent) -0
Vi—6J7 tube :% et
—27 x 6” x 4” chassis (Bud AC-431 or cquiv- P
alent) ns;ies%un
Xisc—Copper or stcel plate for detector disc, vI (SEE TExTe
octal socket, gromimets, terminal strips FILAMENT

BLACK GREEN

Completed unit (left) uses few parts, yet detects the presence of a charge several feet away.
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Hi-Fi Construction

STEREO TESTING

MADE

EASY

Switch from speakers to test equipment
at will with this easy-to-build gadget

F YOU'VE HESITATED to test that

highly touted stereo system of yours
because it meant too much wear and
tear on cables, cabinetry, and nerves,
this gadget is for you. It's easy to build
(only a handful of components are
needed), inexpensive (parts will cost you
about $5.00), and can be used with
monaural amplifiers, too. Furthermore,
it's small enough to form a permanent
and inconspicuous part of your hi-fi
setup.

Comprised of a switch, various jacks,
and two resistors, this device should
make life easier whenever you want to
run frequency response checks, measure
distortion, or whatever. Its circuit is
built around a single d.p.d.t. toggle

By MILTON OGUR

switch (S71). In normal use, this switch
feeds the audio voltage from the input
jack, J8, to the speaker system, via a
pair of 2-conductor, closed-circuit phone
jacks (J1 and J2). And for test pur-
poses, it feeds these signals to a parallel
combination of the following: banana
test jacks J4/J5 and J6/J7 for oscillo-
scope or VI'VM leads; and a 3-conductor
open-circuit phone jack, J3, for monitor-
ing with low-impedance headphones.

In case the plugs to the speakers are
removed from JI and J2, the amplifiers
are automatically terminated in Iload
resistors K1 and R2. For this reason,
R1 and R2 should possess a power rat-
ing in excess of that for each amplifier
channel and should roughly match the
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Ji
oND SPKRAI
CHANNEL B sl Ja
>
[i) SPKRS L OUTEST
p ! 3 R2 ’-\%
J8 I J6
AMPLIFIER| o é
j | o—'A

S

Iy

J3
SPKR B PHONES

Schematic diagram of inexpen-
sive stereo test unit. As ex-
plained in text, output from

stereo amplifier can be fed to i__l_m“ I l - I_V‘,,_‘|
|

speakers A and B, stereo head- |

phones, or test jacks J4 to J7.

[ ]
18"
J3 J8 Sl
Template at right shows loca- 2.4 ;e,o/“ % e

tion of holes for jacks J1 to \-18"
J7 and switch S1. Only two
sides of utility box are used.

J4 1 J6
(—PARTS LIST i —éb—/@—
J1, J2—2-conductor, closed-circuit phone jack N | ¥ | Lo v
I3, *J8—3-conductor, open-circuit phone jack =L —@\—;6.)_ — @\__E_

J4, 15, 16, J7—Banana jack (2 black, 2 red)
*PL1—3-conductor phone plug (to match J8) L 5/16°D.
§211, %2_,1“/ ire-wt;und power resistors—see text l,
—D.p.d L. toggle switch "
1—5” x 214" x 244" aluminum utility box (Bud '—m v —|
CU-2104A4 or equivalent ) t s
Misc—Hookup wire (2 colors, one for each
channel), 3-wire cable, hardware, decals, solder,
etc.

| 3/8"p.

fo te1r8 m‘—j

COptional—see text

INSULATE |
FROM
CHASSIS

Pictorial diagram of
completed stereo test unit. Al
though test jacks J5 and J7 are both
at ground potential, jacks J4 and J5 must
be insulated from the chassis, as indicated.
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“nominal” impedance of the taps in use
—e.g., 4, 8, or 16 ohms.

Construction is relatively simple, but
be sure to use an aluminum utility box
with a “snap-on” cover. Begin by laying
out the components on the “open chassis”
—only two adjacent rectangular sides
were used for mounting in the author’s
model. If the suggested layout shown
here is used, the following order of
mounting is recommended: (1) 81, with
leads attached; (2) J4 and J6 (both
red), with lugs bent slightly in, away
from the chassis; (3) J5 and J7 (both
black), again with lugs bent slightly in;
(4) J3 and J8; (5) J1I and J2 (rotate
until terminals are most accessible);
and (6) RI and R2.

As indicated above, the leads to switch
81 should be soldered in advance of
mounting and made long enough—about
3”—to reach the banana jacks (J} - J7).
For channel identification, use two colors
of hookup wire. All jacks except J} and
J6 are grounded to the chassis; these
two should be insulated with fiber shoul-
der washers.

No terminal strips will be needed,
and RI can be soldered directly to the
terminals of J4 and J5, and R2 to J6 and
J7. It may be necessary to loosen the
jacks in order to rotate their lugs into
positions where wiring will be easiest; in
any case, RI and R2 should be dressed
to clear all adjacent parts and the
chassis for coolest operation.
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Aluminum utility box with snap-on
cover simplifies mounting of stereo
test unit. With cover attached to
equipment cabinet, the test unit
can easily be removed. If ‘‘easy
remove’ feature is not needed,
however, the unit can be mounted
in an aluminum box and perma-
nently attached to the hi-fi cabinet.

Jack J8 is optional. Should you wish
to use the unit to check someone else’s
stereo system, you’ll find it helpful; but
if the unit is to be anchored to one
cabinet, J8 can be omitted and a rubber
grommet inserted in its place to protect
the 3-wire cable connecting the unit to
the output terminal strip (or strips) of
the stereo amplifier. This cable should
be long enough to enable the unit to be
used outside the equipment cabinet if
necessary.

If space is available within the equip-
ment cabinet, drill two holes in the cover
to accommodate wood screws, and
mount it in the chosen space. With this
done, the chassis can be snapped in
place as needed.

For regular listening, leave switch S7
in the Speaker position, or, if headphones
are preferred, switch to the Test position.
When distortion rears its ugly head,
bring out the audio oscillator, oscillo-
scope, VIT'VM, or what have you; snap
the test unit out of its cover; and place
it in a convenient spot for testing. (This
“open chassis” arrangement insures
proper ventilation of RI1 and R2 when
full power is being pumped into them.)

With the switch in the Test position,
plug the meter leads into test jacks
J4/J5 or J6/J7, as needed, and measure
distortion or output level. If an oscillo-
scope is used, simply plug the cable from
its “vertical” terminals into the test

jacks. —fo-
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By HANK BENNETT
W2PNA/WPE2FT

Short-Wavwve

Report

““THE GOOD OLD DAYS”

HENEVER a group of DX’ers gets

together for a rag-chew, banquet,
convention, or just to compare notes,
the subject of radio reception in years
past will almost certainly arise. At such
gatherings, the older DX’ers will make
no small light of their accomplishments,
and—in most instances—they will be
justified in their claims of tuning skill
and dexterity. The newcomer to DX’ing
will look with awe at the records set by
their older counterparts, and wonder if
they will ever be able to match some of
them.

The newcomers to the hobby may fail
to realize that at the time those records
were being set there were fewer stations
on the air, lower powered transmitters,
and virtually no jamming. In addition,
perhaps propagation conditions were bet-
ter at certain times than they are at
present. On the other hand, receiving
equipment in years past was not as high-
ly refined as it is today. The oldsters

i e

Old-time DX’'ers
used such receivers
as this fammous Navy
Type SE-143 with
audion detector box
which was developed
to replace crystal
receivers during
World War | days.
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may have tuned in stations with crystal
sets, battery-operated receivers with the
old standby tubes of yesteryear—the
'01A series, or with homemade receivers
of nondescript design. But they worked!
And those boys pulled stations in with
them, too!

We've been looking through a copy of
the “World Wide Station List,” edited by
Elmer R. Fuller, which appeared in
Radio-Craft in October, 1947. That
was only 14 years ago, but we defy
anyone to hear some of the stations
which were listed then. For instance,
how many of our readers can remember
KGEX, San Francisco, 11,730 kc.;
WOOW, New York, 11,810 ke.; XGOY,
Chungking, China, 11,900 kc.; HEK4,
Berne, 11,960 kc.; CSX, Lisbon, 11,990
ke.; WXFD, Adak, Alaska, 12,250 kc.
(their schedule read 1800-0100 EST);
JZK, Tokyo, 15,160 ke., or JTL3, Tokyo,
15,220 ke.?

In 1947, the Venezuelans around five

i Er o

i

r %
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Emilio Fernandez, CO2PE1C, formerly of Cuba, now
monitors with a National NC-60 receiver in Tampa,
Florida. His record includes 25 countries heard.

megacycles had amateur-type calls such
as YV5RP instead of the current four-
letter calls. And among the stations that
were being reported in those days were
TAP, VLAT7, HCJB, WLWO, CE1174,
CXA10, WWV, TGWA, and KCBR. Do
these call-signs sound familiar?

Here’s something else that may inter-
est you. Mr. Fuller mentioned in his ar-
ticle that International Reply Coupons
(‘. . . available for nine cents . . .”)

should be sent with reports to all foreign
stations in lieu of postage stamps. But
he strongly cautioned the readers that
the coupon should be merely enclosed
with the report, “not pasted or cemented
to it.”

What ever happened to some of the
radio clubs of the 30’s and 40’s—clubs
bearing the names of “Grand National
SWL Club,” “The International DX’ers
Alliance,” and the “International Radio
Monitors””? They were large clubs in
their day.

We “young squirts” can well learn a
lesson of sorts from the oldsters. Our
equipment is among the finest that can
be built, antenna systems are much more
complex and directive now, stations are
higher powered and much more easily
heard. Yes, we admit the interference is
there, too, in what would seem to be
ever-increasing proportions. But oldsters
often did it the hard way—we have it
relatively easy. Ask any old-time DX’er
about that, and we can almost guarantee
that you will be in for another friendly
session of . .. The Good Old Days!

(Continued on page 96)

SHORT-WAVE MONITOR CERTIFICATE APPLICATION

To become a Short-Wave Monitor registered with
POPULAR ELECTRONICS, just follow these simple
directions:

1 Fill out the form below. (You must be a short-
wave listener presently active in the hobby to be
eligible for a Short-Wave Certificate.)

2 Send us 10 cents in coin to cover the cost of the
certificate as well as the handling and registration

costs. If you live outside the United States and
cannot obtain U.$S. coins, send either 15 cents
in Canadian currency or two International Reply
Coupons (IRC's).

3 Insert the application form, coins (or IRC's),
and a stamped, self-addressed envelope in another
envelope and mail it to:
Monitor Registration, POPULAR ELECTRONICS
One Park Avenue, New York 16, N.Y.

(Please Print)

Bands Monitored

Type of Antenna Used

Signature

Name

P F R T

Address City | Zone State

T T
. Make Mode!

Receivers ciccececses0ssvsevsnsvssssann|... L S I I T ST PSP,

Make Model
® 8 8 8 ¢ o 52 oo 4 4 4 @ e 8 0 0 S 02T s s s s | * 8 8800080008 0t s
Principal SW Number of QSL

LR L I R R R R o I R A N es 000000000

L T T "t ee 0 s s 000060000000 D000 s

Cards Received

e * e s 0es 0800000 0s000s0 000

Date
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Ham Bands

By
HERB S. BRIER
W9EGQ

THE EICO 723 TRANSMITTER KIT

ee HAT a neat little transmitter,”

seems to be the first comment of
most hams upon seeing the assembled
EICO 723 transmitter kit. The comment
is justified, because the 723 kit is a neat
little package. Its brown panel—trimmed
in beige—measures only 6” high and
81,” wide, and its one-piece cabinet is
only 111,” deep. But don’t be fooled by
the small size; the 723 is no lightweight
either in avoirdupois or performance. It
scales a solid 15 pounds and emits an
equally solid signal.

Circuit Features. Technically, the EICO
723 is a five-band (80 through 10 me-
ters), crystal-controlled c.w. transmit-
ter. A 6CL6 functions as the crystal
oscillator and frequency multiplier to
drive a 6DQ6B as a neutralized r.f. power
amplifier. The transmitter output is cou-
pled to the antenna system via a wide-
range pi-network tank circuit. A husky
power supply employing a GZ34 rectifier
and a choke input power supply delivers
500 volts, d.c., to the plates of the r.f.
tubes and powers their screens through
a voltage-dividing network.

Dominating the front panel is the dual-
range milliammeter for measuring am-
plifier plate and control grid currents.
Panel controls include: antenna loading;
plate tuning; function switch (off, stand-
by, tune, transmit); meter switch, and
band selector. Also on the front panel
are a recessed crystal socket and a neon
“on-off” indicator.

On the rear chassis lip, next to the
coaxial antenna connector, is a slide
switch for connecting an additional fixed
capacitor across the loading capacitor
to match very low-impedance antenna
loads. Also at the rear are the key jack,
line fuse, ground connection, and ac-
cessory socket. The latter permits plug-
ging in an external modulator (such as
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the EICO 730), and delivers 117 volts,
a.c., keyed by the function switch, to
actuate an antenna-changeover relay.

Assembly. Completing the EICO 723
requires about 15 hours. As is true of
practically all electronic kits I have ever
seen, there are one or two connections
that I would not care to solder blind-
folded—those from the output coil to the

Operating controls are conveniently
grouped on the EICO 723's neat front
panel. Husky power supply dominates
interior view (below), can be used to
power extra equipment through the ac-
cessory socket at rear of the chassis.
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bandswitch, for example. However, a
small soldering iron (or gun) with a
clean, well-tinned tip simplifies making
such connections.

By following the clear, step-by-step
instructions in the construction manual
faithfully, you will have a minimum of
trouble producing a finished unit which
will work as well as any comparable,
factory-assembled transmitter.

Testing and Operation. The 723 tunes
normally on all bands. At its rated 60
watts input, its output compares very
favorably with the output of the average
“economy type” T5-watter. The one-
piece cabinet provides excellent shield-
ing for the transmitter, and both the key
jack and the a.c. power line are ade-
quately bypassed. This shielding and by-
passing helps a great deal in areas
where TVI might be a problem.

Eighty-meter crystals can be used for
operation up to 20 meters, and 40-meter
crystals are usable on all bands except
80 meters. The oscillator and amplifier
tube cathodes are keyed simultaneously.
Although a slight keying chirp is appar-
ent on the higher frequency bands, only
a purist would complain about it. For
General Class work, the 723 can be
driven by an external VFO.

Conclusions. On 80 meters, the am-
plifier plate-tuning capacitor could stand
a bit more capacitance—and the coil a
correspondingly lower inductance; a
more favorable L/C ratio would sup-
press low-frequency harmonies falling
outside of the ham bands. However, the
723 is no more deficient in this respect
than many other low-powered trans-
mitters.

I recommend the EICO 723 kit trans-
mitter as an excellent buy in its power
and price class ($49.95). Also available
is a factory-constructed model (for
$79.95). Prices mentioned include all
components and tubes, but are less crys-
tals, key, and antenna accessories.

IMPROVED SIGNAL BOOSTER

The tunable r.f. amplifier or “signal
booster” shown on the next page makes
a useful addition to an inexpensive
short-wave receiver. Connected between
the receiver and the antenna, it will in-
crease signal strength several “S’” units
and greatly cut down response to
“images.” The signal-to-noise ratio of
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««:s Novice Station

of the Month we

Congratulations to Ron Weerstru, KNSVUE,
2800 Pillon Rd., Twin Lake, Mich., who sub-
mitted the winning entry in the Novice photo
contest this month. On 80, 40, and 15 meters,
Ron transmits with a Heathkit DX-35 and re-
ceives on a Hallicrafters SX-99 sharpened up
with a Heathkit Q-Multiplier. On 2 meters, he
uses an LW-50 transmitter, and a converter
ahead of the SX-99 takes care of the receiv-
ing. Note the station control panel located
between the DX-35 and the SX-99. Ron’s an-
tennas are an 80-meter dipole and a 2-meter
beam, his microphone an Electro-Voice DN-HZ.
In only a short time on the air, he has made
over 100 contacts.

Ron will receive a one-year free subscription
to P.E. for his photo. If you'd like to try for
a similar award, just send us a picture of
your station—preferably showing you at the
controls, and include with your entry some in-
formation about yourself, your equipment, and
your activities. Maybe you'll be one of the
lucky winners. All entries should be sent to
Herb S. Brier, c/o POPULAR ELECTRONICS,
P. O. Box 678, Gary, Indiana.

all but the most sensitive ham receivers
will also be better.

This improved version of the popular
14- to 29-mec. signal booster described
in the March, 1960, column, covers all
frequencies between 3.5 and 30 me. Built
in a 2-piece, 6” x 5” x 4” aluminum box,
it has its own self-contained power sup-
ply (which can also be used to power
other auxiliary equipment, such as a
Q-multiplier or crystal calibrator).

Construction. All components, except
the input and output connectors, are
mounted in the main section of the box
(see photo). Be sure to position capaci-
tor C1 and switch 81 so that the con-
nection between them may be made
without a lead. Make all necessary leads
as short and direct as possible.

Coils L1 and L2 are cut from sections
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TO ANTENNA T

U7vAC

f C1—140-ppf., midget wariable capacitor (Bud
MC Midget Type 1876 or equivalent)
Cc2,C3, C4, C6, C7—0.005-uf., 600-volt ceramic
capacitor
C5—0.001-uf., 600-volt, ceramic capacitor
C8, C9—Dual 20-pf., 250-volt clectrolytic capaci-

tor

D1—Silicon rectifier (International Rectificr 5SE4
or cquivalent)

J1, J2—Chassis-type coaxial receptacle

L1—47 turns of #20 wire, 1”-diamcter, 3”-long,
tapped 576 and 2274 turns from onc end (cut
from B&W 3015 Miniductor coil stock or
equivalent )

L2—9 turns of #20 wire, 1”-diametcr, 54”-long,
tapped 274 turns from one cnd

PARTS LIST

The signal booster shown here covers all
frequencies between 3.5 and 30 mc. with the
aid of two coils (L1 and L2) and bandswitch
S1. Note the relative positons of most of
the major components in the photo below.

L3—1-mh. r.f. choke (National R-50 or equiv.)

R1—56-0hm, Vi-walt resistor

R2—10,000-0hm patentiometer

R3—2200-0hm, V-watt resistor

R4—1200-0hm, 5-watt resistor

S1—2-pole, 3-position rotery switch

S$2—S.p.5.t. switch {on R2)

T1—Power transfcrmer; primary, 117 volts;
secondarics, 125 volts @ 50 ma., 6.3 volls @
2.0 amperes (Stamcor PA-8421 or equivalent)

V1—6BZ6 tube

1—6” x 5” x 4”7 abuminum wutility box (Bud
CU-30074 or eqmivalent)

Misc.—Insulaled tic poinis. tube sockct, wire,
RG-58/U or RG-59/U coaxial cable, power
cord and plug, elc.

J

of B&W Miniductor coil stock (1”-diam-
eter, 16 turns per inch). Use a complete
48-turn #3015 coil for L1, unwinding half
a turn at each end for leads, and tap
the coil at 5% and 227% turns from one
end (the 57%-turn tap is the one to be
grounded). For L2, cut off a 10-turn
segment of the #3015 coil stock and
again unwind half a turn at each end for
leads; this coil should be tapped 27%
turns from one end.

Use RG-58/U or RG-59/U coaxial
cable to make the connections to jacks
J1 and J2. The same cable should be used
to hook up the output of the signal
booster to the receiver.

Operation. Plug in and turn on the
booster, switching S7 to the desired band
(position 1 for the 3.5 to 7.3 mec. band;
position 2 for 7 to 14.35 me.; position 3
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for 14 to 30 mec.; see schematic). Adjust
C1 and the receiver antenna trimmer, if
it has one, for maximum noise from the
receiver loudspeaker. Then tune in a sig-
nal on the receiver and peak C1 for maxi-
mum signal strength.

On the 14 to 30 me. band, R2 is usual-
ly turned full on. On the other bands, an
intermediate setting will probably be
called for, especially when signals are
loud, to prevent receiver overloading.
If the receiver or the signal booster
breaks into oscillation, decrease the set-
ting of R2 until the oscillation ceases.
Then repeak C1 and advance R2 to the
desired point. Such oscillation is usual-
ly the result of having the receiver and
the signal booester tuned to different
frequencies.

(Continued on page 95)
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OSCILLOSCOPE QUIZ

The oscilloscope lets you see what’s going on inside a circuit by
enabling you to check voltage, phase, frequency, distortion, and
other characteristics visually. As you probably know, each of the
common applications for this popular device results in a distinctive
screen pattern. See if you can match the descriptions listed on the
right below with the proper letters (A through J) representing the
palterns on the oscilloscope screen. By ROBERT P. BALIN

1 Intermodulation distortion

2 A32 frequency ratio

3 Z-axis modulation

4 FM discriminator alignment

5 Loss of high frequencies

6 In-phase signals

7 Television i.f. alignment

8 Transmitter modulation
Signals 90° out of phase

10 Loss of low frequencies

(Answers appear on page 114)
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look to this sign of assurance!

The Distributor displaying this sign will

solve your tuner probiems at a profit to you.
He has available the New Standa-d Tuner
Repilacement Guide, including replacement parts
fistings. This is the only Guide of its kind in the
world. Covers ali Standard tuners pgroduced
through 1959. Includes replacements for many
tuners not produced by Standard.

He handles our 48-hour Factory Guaranteed
Repair Service and Trade-In Allowance

on unrepairable Standard tuners.

See This Authorized Distributor Today

AUTHORIZED

[ COIL
TV TUNER DISTRIBUTOR

GUARANTEED Repuiceuenr fesfs:~ FACTORY SERVE - PARTS

standard kollsman
IND U S TRIE S I IN C. Formerly Standard Coit Products Co., Ine.
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for the Newest Kits, the Finest Quality,
the Greatest Values . . . look to Heathkit,
the world’s shopping center for Electronic Kits

Deluxe . . . tops in Heathkit
stereo/hi-fi styling with lug-
1 inyl bi

1ad

gag Y .
plastic fronts, refracted light-
ing. Choose matching tuner
and amplifier. Left: AA-100
50 watt stereo amplifier. 31
Ibs.. ... .. .. $84.95

'NEW STYLING

;

i

80

20 New Stereo Hi-Fi Kits . . .
Tuners, Multiplex, Amps.,
Speakers, from $16.88 up!
Above: AA-11 Deluxe Stereo
Preamp., 19 Ibs.. . $84.95

New “'Walkie-Talkies'" . ..
Deluxe Superhet, 9-Trans. &
Economy 4-Trans. Regen.
Both in handsome styling.
Above: “‘Deluxe' GW-21
.$44.95

Short Wave Listeners Ra-
dio . . . Circuit board; beige,
aqua steel cab.; four bands,
550 ke—30 mc; lighted meter &
dial. GR-91 9 Ibs.. $39.95

8 New Test Instruments . . .
Capacitor Checker, “Handy-
Lab,'” Transistor Tester,
Scope, kit & wired VTVM's.
Above: IM-20 "Handy-Lab."
2lbs............$14.95

NEW GUARANTEE

We guarantee that you can build any Heathkit!

The Heath Company wunconditionally guarantees that you
can build any Heathkit product and that it will perform
in accordance with our published specifications, by simply
following and completing our check-by-step instructions,
or your purchase price will be cheerfully refunded.

This Heathkit guarantee, unprecedented in the indus-
try, is made possible by our millions of satisfied customers
who have proved that building a Heathkit requires no
special background, expericnce, skills or training.

. NO-MONEY
NEW powN TERMS

=

It's casicst to buy Heathkit! With these new no-money
down terms you can order the Heathkits of your choice

. send no down payment . . . and take as long as 18
months to pay! These new, relaxed terms, coupled with
our guarantee that you can build any Heathkit, are your
assurance of complete satisfaction with your purchase.
Any order for $25.00 to $600.00 worth of Hecathkit equip-
ment is eligible for these new easy time-pay terms; write
for details on orders over $600.00. Sce the order blank in
the new 1962 Heathkit catalog or send for application
forms.

Always say you saw it in—POPULAR ELECTRONICS



NEW is the key word this fall ag Heath! NEW KITS . . . in every product
line . . . forty new Kkits, bringing the total to over 250 to choose from . . .
the world’s largest sclection of electronic kits! NEW STYLING . . . three
new styling concepts for sterco /hi-fi, completely coordinated . . . new test
instrument styling . . . newly styled citizen’s band equipment . . . new vari-
ations on the Heathkit amateur radio theme. NEW GUARANTEE . . .
assures your kit building success. regardless of your background or experi-
ence. NEW NO-MONEY DOWN TERMS . .. casier than ever to buy . . .
your assurance of complete satisfaction. NEW FREE CATALOG ... 100
pages . . . the world’s biggest kit catalog . . . better, too, with larger photos,
comiplete descriptions and specifications, and now with kit schematics for
your complete buying information. Look to Heathkit for the NEW!

Mid-Range....styling
combines deluxe and
popular motifs; tan
vinyl-ciad ¢cabs., char-
coal-grey fronts, for
tuner and amps.

Left: AJ-11 AM/FM
Tuner.

191ibs..... $69.95

Popular . . . striking
charcoal grey steel
cabinets with ivory ac-
cents. Choose tuners
and amplifters.

Left: AA-161 14 watt
monopheonic amp-pre-
amp.

151bs.. .. $33.54

NEW KITS

S New Amateur Radio Kits

Another New Educational

... VFO, Tunnel-Diode " Dip" Kit . . . Two-Parl Basic Radio
Meter, Basic Receiver, “Q" Course (EK-2A & 2B). Each
Mulliptier, CW Transmitter, has authorilative texthook and
Above: HG-10 VFO. parts for radio receiver,

21bs.. .$34.95 6lbs.. .. ..$19.95

= =F v 1 R~ T AR Y B Ry = |

| 3

I HEATH COMPANY AR e

NEW FREE CATALOG I DAYSTROM |

| Benton Harbor 10, Michigan I I

I; I

The World’s Shopping Center : :

for Electronic Kits | Ptease send Free Heathkit catalog. I

|

Send foryour FREE copy : ]

of the 1962 Heathkit cat- i 4

alog . . . the world's big- I i

gest kit catalog . . . 100 I NEYE i

pages packed with over | 1

250 Klis . . . big new I I’
page size, hig photos, i

complete descriptions, : ADDRESS }

specs., schematics , . . |

we'll be glad to send : :v

your frlends a copy too! Il cITY ZONE STATE :

(e = o= =T SIS S S - -
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