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These kits were developed with famous

SOUTHWEST RESEARCH INSTITUTE

and are o

The AMERICAN BASIC SCIENCE CLUB offers this

Exciting New Hobby for Everyone

Low (¢t SCIENCE LABORATORY

Over 100 Fascinating Projects with

ADMINISTRATION
BUILDING

TRUE BASIC SCIENCE COURSE

®The 8 instruction monuols ore expertly written, dearly

lustroted — extiting, interesting

N YL

. - n ! ol_
SOUMD EEECTRICIEY  HEA], EliquCS;—}le@TomGY

COMPLETE LABORATORY COMES IN 8 KiTS... ONE A MONTH

SUPPLIES ALL THE EQUIPMENT FOR #4{ THE FOLLOWING:

ELECTRICAL EXPERIMENTS RADIO RECEIVER SPECTROSCOPE
Educational fun with Electro-Mognets, A sensitive three tube Reg . Fs optical i used
Tronsformer,  Galvonometer. Bheo  Radio thol has ils own DC power to Idenkfy and analyze substances
stol, Reloy. Voltmeter. Wheatstone  supply Plugs inlo regulor 115 volt by observing the spectrum of their

8iidge, and other electric equipment.

PHOTOELECTRIC EYE
Photoelectric Cell, Exciter lomp
and Eleciconic Relay. Everything you
need lo control motors, bells, olarms
and do other iight beam experiments.

CODE PRACTICE SET
Signal Oscillalor, Key oad Flother
-.-the complete ouifit 1o learn 1o
receive and ronimit the morse Code

the firs) step to o Ham license.

RADIO SERVICE EQUIPMENT
All the ports to build your own
Rodio Signal Tracer and o PRrobe

AC oullet. Complete with Heod Set

MICROPHONE
A sensitive corbon-button micra-
phone that greotly amplifies unsus-
pected noise. Also adoptable for
use with your radio tronsmitier.

STROBE LIGHT
A variable puise neon lighi.
‘Freezes” mohion of rapidly vibrat
ing or rotating objects for close
study and checking Irequencier, RPM.

SOUND EXPERIMENTS
loboralory demonstration of sound
waves, resonance ond piich. Inclvder

flame. Spectrum chorts are included,

ELECTRONIC EXPERIMENTS
Explore functions of vocvum tubes
ond other electronic components
Build an Electronic Switch—Ampli-
fier. and other experimental circuits.

BROADCAST TRANSMITTER
Sends clear ftronimissions of both
code ond woice o nearby radios.
Can be usted wilh your microphane,
record ployer, or code oscillator.

TELESCOPE

A mounted astranemicol Telescope
High quolity ground lens enables

© WITHOUT PREVIOUS EXPERIENCE you (an complete every pro Light Continuity Tester. Both pieces  Variable Frequency Oscillolor, you fo examine details of the

ject ond goin o voluoble, comprehensive science background ore invaluable in rodia servicing.  Sonomeler ond Loud Speoker, moons surfoce ond distant obiects
EASY - FUN - EDUCATIONAL PHOTOGRAPHY LAB SLIDE PROJECTOR MICROSCOPE

Complete dork  room equipment: Tokes 16mm and 35mm slides. shorp High ond low power, precition

Printer — Enlorger — Electronic Timer  focusing, convection cooled. G E ground lens, Substage light and

— Safe light — Developing Trays Projection lamp included. Alse od Polarizer. Adaptable for pholomicrog.

i ey
B ==q ~E

W )
Glowing (e

Analvaing R GSCOPE

with the P

ond supply of poper and chemicais.

ATOMIC RADIATION EXPM.
Check rodioactivity of ores and do
rodigtion eaperiments with sensitive
Electroscope. Sample rodicoctive
wources of Radium, Uranium incjuded

ULTRAVIOLET LAMP
Produce dorzhng colomr effects with
invitible “biock light, Used extensive-
ly for crime delection, minerology
ond sciente ond indusirial reseorch.
Fluorescent Trocer Chamicol included,

aptable os o Projection Microscope.

SPINTHARISCOPE
Gives you o blawn up ringside view
of the biilliont expiorions of disinte-
grating radium atoms ejecting alpha
particles ar (1,000 mites per secand.

HEAT EXPERIMENTS
Study the Molecular Theary of heat
using 7 Thermometers, Thermostat,
3 foot Gas Thermometer and speciol
Microscope arrongement thot shows
the effect of Molecular Movement.

ALL THE EQUIPMENT FOR ALL THE AIOVE-any$29°°

raphy in connection with Photo lab.

ATOMIC CLOUD CHAMBER
See illuminoted tracks af speeding
nutleor porficles emanating from ro.
didactive Alpha source and mysterious
cosmi< ray) from auter spoce.

WEATHER STATION
Aneroid Barometer, Cup Anemometer
thal  eleltronically measures wind
speed. Sling Psychrometer, Humlidity
Gouge, Cloud Speed indicalor,
Cloud Chorl ond Weather Map,

FR

SOLDERING

WITH
(OUPON

PAY
ONLY

FOR EACH KIT YOU RECEIVE

the SIGN

.
Toubje TShmn‘m“ with
Al TRACE,

{ONE A MONTH FOR & MONTHS!

IRON
A v f a Fly's Wiag . g ith d
P i st " S K Your Satisfaction or Your Money Back...AND S B pecon

Vi (Actual Size 5" duameter)

you may cancel at any time without obligation.
These “no risk” assurances because we know you will be...
SURPRISED! AMAZED! DELIGHTED!

These 8 Kits Make Up o Valuable,
Versatile Science Labaratory
Containing Standard Parts by:
SYLVANIA, MALLORY, G. .,
PYRAMID, STACKPOLE, TRIM
AND OTHER RELIABLE MANUFACTURERS
Retail value of ports alone is over

FIFTY DOLLARS

Circuits ars low volloge
supplied by iselation
transformer that
comat with
frest Kl

WS RIGAN BASIC SCIENCE CLUB, inc.
I 501 East Crocket, San Antonis 6. Texas

Siart sending me ABS.Cs “Home Science Lal™ in eight Ahs one

each lv}nnlh. U not satisfied on inspection of first bt | may return

it for immediate refund (1 choose plan «heched, )

V1 enclase $2.00 and will pay $3.45 plus COD nostage on arrival
of each kit. | may cancel unshipped bits at any time

Designing and offering this com-
plete laboratory to the public at

such a low price is a notahle
s 5 o e 1 enclose $29.60 o full payment, Postage Purd. for all & hits
R. M. Helm

Please accept my congratulations
on the thoughtful study that must
have gone into the planming of
your Science Serjes.
W. B Axtell. President |
W. Va. Institute of Technology
Montgomery, W. Virginia

Professor of Physics
East Carolina College
Greenville, N. C

Gervicind NAME

FR[‘-’ These 6 Auxiliary Textbooks STREET

AMERICAN BASIC SCIENCE CLUB, inc. Son Anfonio, Texas Y

I may cancel anv time and ger full refund an unshipped kits, l
STATE
BN B MAIL COUPON TODAY mm mm mm @
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Photos Courtesy Ttalian State Tourist Offfze

HI-FI STEREO by LESA P .

Custom Crafted in the Renowned gfif Fﬁ}
Italian Tradition of Unsurpassed .. M
Quality and Lasting Beauty ! 3

AUTOMATIC STEREO CHANGER
4-speed, pre-wired for mono and stereo.
Automatic size intermix. Flutter, wow and
rumble of broadcast standards. Smooth action,
6-second change cycle. Guaranteed jam-proof.
Universal plug-in head. Heavy duty

4-pole motor, Precisely balanced,
no-resonance, no-feedback tone arm,

Model CD2/21, audiophile net $3995

the experts of AUDIO MAGAZINE!

The CD2/21 has been acclaimed by

MINIATURE RECORD PLAYER

Big quality performance, small size,

small price. Plays all size records, pre-wired
for mono and stereo. Automatic stop at end of |
record play. Turntable speeds accurately
controlled, constant to within 1.5%. ©

Balanced elastic suspension mounting.

Model 4V3/11, audiophile net $2325

EOLAERS LSRG TIE (O B SEND FOR FREE LITERATURE AND NAME OF NEAREST DEALER
New and exciting! The LESAPHON Hi-Fi Elecirophono & Parts Corp )
phonograph and companion LECOSTEREO amplifier- | 5. N, Y. 13 ’ B
speaker. With CD2/21 changer and powerful sound 1 oESNGETal (BRI J8 |
system for brilliant monaural reproduction.

LECOSTEREO unit simply plugs in for superb I Name 4
stereo with single point volume control. | Address

Lesaphon Model 57/SA, audiophile net  $105.95 B City. Zone State__

Lecostereo Model 1/SA, audiophile net QB 53 95 Em S R eEe e e MME MV WY S0 SA KN ISR DO

POPULAR ELECTRONICS is published maonthly by Zxﬂ Davis Pu lishing C4 nipany. Williar

33 434 Wabash Ave.. Chicago 11, Second-class postage é awl at Caicago. TIlhino Autharized by

Dc)urlnlen , Ottawa. Canada, as second-cliuss matter. SUBSCRIPT)\ON RI\T 537 One y=ar U.5. and pusa,es iong, and Cat
Pan-Americun Union countries $4.53. all other forcign countries. $5.01

B. Ziff, Chairman of the Bugr
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Electronic Features and New Developments

Telemetering—Vital Link to the Stars..................... Earl Stowell 41
Test Equipment—The Oscilloscope (Part 3)................ Larry Klein 57
Electronic Water Witch. ............ ... oo .. Robert M, Hyatt 59
The Amazing Electron Microscope..................... Morris M. Rubin 63
Your Antenna—Key to World-Wide DX................. Edward M. Noll 67

Audio and High Fidelity

Inside the Hi-Fi Loudspeaker Enclosure................ Joseph Marshall 45
Acoustical Tile: How Well Does It Work?. .............. Andrew Lorant 53
Stereo Control Center Kit. .......... ... . e 62
New FM Tuner Kiteewss fseds fiot i ivesn &b v i s o b nldssmgo s e 70

Electronic Construction Projects

Sine-Wave Test Generator..................ciiiirininnenns R. Zarr 49
Supersonic Squawker. ... ... ... L I. C. Chapel 50
Filter Cord Cuts Interference. ... ... ... .......... .. Forrest H. Frantz, Sr. 76
Simple BFO Pitch Control. ......................... Brian Desind, K3IGBT 76
Hi-Fi Transistor Preamp. ...t nnen.. Lee Beeder 79

Monthly Features

Carl and Jerry. ... John T. Frye, WIEGY 38
ATYET CHAISS T fraa b 15 i a ol s & 3 4 00 b g o0 s o el Forrest H. Frantz, Sr. 71
TEaANSISYOT T ORICS wpm v ww v s aieis wnte B § 1w b B websimis [0 B4 0 o S Lou Garner 73
Across the Ham Bands.......................... Herb S. Brier, W9EGQ 77
SthiorteWaver Reportiae siakobifwe s s 4allass e s §/sspd s s Hank Bennett, W2PNA 88
On the CitiZens Band e mss oo v o @ « 5 dmemh s sienbi s ws Tom Kneitel, 2W 1965 112
Departments

Niottes firom: thel Ediitoname »esmsics sa0as g as ¢ 43 o assd bada Oliver Reod, WI1ETI 8
Letters from Our Readers. ............... . it 10
POP tronlicia: BOOKSh @Il « 5 i aia e s i sl saloios 28 600 a s e ot du i g s 5o A8 o e 16
Tips: and  TeChNIQUIESS meucs & muis o o wim s o 50 o ol s & o Wi e oD B 4 [amied 2 o sika’s 24
New Products ... ... e 30

Copyright @ 1959 by ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved.
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Now., FIVE GIANT MANUALS SHOW YOU EVERYTHING YOU

NEED TO EARN TOP PAY IN ELECTRICAL WORK...

Be an Expert in

PRACTICAL
ELECTRICITY

Study these books at home in your spare time!
Bring them with you on the job! They show you
everything you need to increase your earnings as

electrician — even if you're now a complete beginner!?

HE McGRAW-HILL ELEC-

TRICIAN'S PRACTICAL LI-
BRARY was written for YOU—to
bring you the mcdern knowledge
and expert skills it takes to suc-
ceed in this big-money field.

Five glant volumes — with 2415
ages and 1481 illustrations =
ring you the latest circuit dia-
rams. time-saving techniques,
rouble-shooting guldes, etc.. for
every type of Installation and
servicing job.

WRITTEN BY SPECIALISTS

Five noted authorities (each a
spectalist in his own field) teach
Sou electricity from the ground
up — showing you the why as
well as the how.

Everything is explained, simply
and thoroughly with the help of
hundreds of dlagrams and actual
examples. You see ways of solv-
ing specific problems in farm.
residential, and industrial instal-
lations. You practice with step-
by-step plans, diagrams, esti-
mating, materials lists. You go
right inside generators, motors.
transformers. converters.
controllers, et¢.., and find how
they tick, how to operate them
efficiently, and how to fix them
0 they sfay fixed.

First you review basic funda-
mentals: then go along through
electrical circuits, electrical ma-
chines, motor controliers, and
every type of electrical wiring.
A whole volume is devoted to
*“Mathematics for Electriclans,”
which every electriclan should
know if he is to hit the top in this
rewarding and fast-growing field.

A LIFETIME OF TRAINING

There is more in this five-vol.
ume library than most electri-
cians gather in a lifetime of trial-
and-error experience. No matter
whether you are a beginner or
an old *pro,”” the knowledge in
the Electrician's Practical Li-
brary will give you a tremendous
advantage — by making it pos-
sible for you to go after the
highest-paying work.

J. J. O'Connor, Associate Ec{l-
tor of “Power” says: "This li-
brarly will go a long way toward
helping acquire good_ electrical
know-how.” Willlam H. Crouse,
formerly of Delco-Remy says: It
will back up the practica
trician’s expertence, develop his
ability most quickly.”

EXAMINE
ALL FIVE VOLUMES FREE

8end the coupon below to re-
celve all five books for free ex-
amination. Read them: look up
specific problems: make any test
you like. If no(t)tdhellgh!.cd. simply

only $6.95 in ten days and $7.00
monthly until the special low
price of $27.95 is paid. This is a
saving of $8.00 off the list price!
Only a limited number of sets arc
avallable now for this free at-
home examination offer. 5o malil
the coupon noto

R i e g W g o Y
TAX DEDUCTIBLE!
If you now derive any income from

working with electricity — either full
time or spare time — this is a

legitimate income tax deductlon.r: THIS COUPON SAVES YOU SB.O&P‘:‘I

1481 ILLUSTRATIONS MAKE EVERYTHING CLEAR AS A-B-C i

FROM THIS ... Simptle,
mechanically strong splice.
The Library starts you at the
beginning with sound funda-

. S

» mentals.

plex circuits.

Diagram for reversing drum
controller. You learn to read
and understand the most com-

SAVE %8

while special low prtce is still
in effect. Mail coupon today!

|
i
i
o ' saving of $8.) Otherwise I will return Library in 10 '
Lt el days and owe nothing.
&z | i
70 THIS F**lﬂ:& l Nami®. .  shaswasaissneshor snd osormiots ousmdass . '
e »
ST | ATATOSSY lor b & Pt M o m AR s WA oroserersgersts L %l
' CltYlnvm » ¢ oy TieTie. 2Zone. .. .State. '
' Employed by, e e i e HVS l

Novembaer, 1959

-
£ o)

S

McGRAW-HILL BOOK CO., Dept. PEL-11
327 West 41st St., New York 36, N. Y.

Send—for free examination—the 5-volume ELEC-
TRICIAN'S PRACTICAL LIBRARY I will send $6.95
in 10 days, then $7 monthly for 3 months

D CMECK HERE If you prefer to enclose first payment |
or

day return privilege for prompt refund.
— e GED GED D GED D GED GED Gmv GED GED SES G o e

BE YOUR OWN BOSS!

Set your own hours, your
own vacations as an in-
dependentelectrical con-
tractor. Start right now
on the road to finaneial
security by maliling the
coupon below.

s

SLINDYID TYOIHLOATI

Sutsipy [EOL00[3 (BB s ‘ '

aminsis  SINIHOVA TYOI4LOATd

10 Days!

THE ELECTRICIAN'S PRACTICAL LIBRARY

5 volumes, 2415 pages. Partial contents:
Vol. 1. ELECTRICAL CIRCUITS, By Charles S.
Siskind. AC and DC. Ohm’s Law. Induc-
tance. Circuit Analysis. Waves. Much
more.

Vol. 2. MATHEMATICS FOR ELECTRICIANS, 3rd
Ed. By Martin H. Kuehn. Equations. 8lide
Rules. Generator Problems. Kirchoff's
Laws. Etc.

Vol, 3. PRACTICAL ELECTRICAL WIRING, Sth
Ed. By H. P. Richter. Farm. Residential.
Industrial. Underwriter's Codes. Time-
saving Ideas. Lighting. Etc.

Vol. 4. ELECTRICAL MACHINES. 2nd Ed. By
Charles S. Siskind. Dynamos, Generators.
Converters. Transformers.

Vol. 5. CONTROLLERS FOR ELECTRIC MOTORS,
2nd Ed. By Henry D. James and L. Edwin
Markle. Speed Control. Braking. 8tarting
Converters. Transformers, etc.

(A total

complete payment WITH this coupon. Same 10« l
PEL-11

5
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Editor & Publisher
OLIVER READ, WIETI

o B ELECTRONICS

JULIAN M. SIENKIEWICZ, WA2CQL Average Net Paid Circulation 266,479
Technical Editor
LARRY KLEIN

(i This manth’'s cover photo hy Bruce Pendleton

Art Editor Equipment shown: N"\uonulog%SOS receiver,
Rarker & Williamson 51 - ransnmitter,

ALFONS J. REICH and Cornell-Dubilier "“llam-M'" Leam rotator,
supplied by Harrisen Radio Corporation

Associate Editors

FURMAN HEBB
MARGARET MAGNA
PERRY WINTER, K2VIR

Editorial Assistant COMING NEXT MONTH

DOLORES GIMBEL

Contributing Editors

« H. BENNETT, W2PNA
H. S. BRIER, W9EGQ
J. 7. FRYE, WOEGY
L. E. GARNER, JR.

T. KNEITEL, 2W1965
H. POLLACK
D. L. STONER, W6TNS

(POPULAR "<

Art and Drafting Dept.
K. W, PAUL, JR.
J. A. ROTH
W. K. VAHLSING, WV2GYL

Advertising Director
JOHN A. RONAN, Jr.

Advertising Manager
WILLIAM G. McROY

ZIFF-DAVIS PUBLISHING COMPANY,
One Park Ave., New York 16, N. Y.
William B. Ziff, Chairman of the Board
(1946-1953); Williom Ziff, President;
W. Bradford Briggs, Executive Vice
President; Michael Michaelson, Vice

President ond Circulation Director; Hersh- (ON SALE NOVEMBER 24)
el B. Sarbin, Vice President; Howard

Stoughton, Jr., Treasurer.

Electric trains have become almost as much a symbol

WL mEMEBER of the Yule season as Santa Claus and the Christmas
S, tree; in the December issue, POPULAR ELECTRONICS will
§ 72 show you how to add a Citizens Band Remote Control
'f?," ;5’ to your Q" or "0-27" gauge setup. Other construction
ne projects will include a money-saving dry cell rejuvenator
and a “quick-mount’” mobile antenna mount adapter.
BRANCH OFFICES: Midwestern Office, (See page 120.)
434 S. Waobash Ave., Chicogo 5, ili, You'll also meet computer expert Jim Stewart, ace
J\,'&"es,:\::ugfﬁ);'e’u;;'g"{:,'_"gmhmg;‘fgf;; trouble-shooter for Remington Rand’s New York office;
Angeles 17, Calif., Don Cena, Western although he’s had no college training, Jim has risen to
Manager. the top of his profession in just five years. And if you're
. " . a tape recorder fan, you'll want to read an article which
Foreign Advertising Representatives:
D. A. Goodall Ltd., London; Albert Mif- reports on portable tape recorders—how good they are,
hado & Cc., Antwerp and Dusseldorf. how portable they are, and what they cost.

SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Circulation Department, 434 South
Wabash Avenue, Chicago 5. lllinois. Please allow at least four wecks for change of address. Include your old address as well as
new—enclosing if possible an address label from a recenmt issue.

CONTRIBUTORS: Contributors are advised to retain a copy of their manuscripts and illustrations. Contributions should be mailed to tha
New York Editorial Office and must be accompanied by return postage. Contributions will be handied with rcasonable care, but this
magazine assumes no responsibility for their safety., Any copy accepted is subject to whatever adaptations and revisions are neces-
sary to mect the requirements of this publication. Payment covers ail author's. contributor’s and contestant’s rights. titles. and interest
in and to the material accepted and will be made at our current rates upon acceptance. All photos and drawings will be considered
as part of material purchased.

b POPULAR ELECTRONICS
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Now! Work Over

PRACTICAL
PROJECTS with these
PARTS AT HOME!

2
"‘«W"‘ RIS R AR e e MR, 2444,
K o

' to help You learn

RADIO —=TELEVISION = RADAR

NOW . . . ot home in your spare time you con get the very kind of
training ond subsequent Employment Service you need to get started
toward real eornings in one of today’s brightest opportunity fields—
TELEVISION-RADIO-ELECTRONICS. Now that Electronics is entering so
many new fields, here is a chonce of a lifetime to prepare to cash in
on its remarkable growth.
DeVry Tech’s amozingly practical home method enables you to set ur
your own HOME lABORA;ORV. You spend minimum time to get moxi-
mum knowledge from over 302 practical projects, using the same type
of basic equipment vused in our modern Chicago and Toronto Trarn-
= ing Centers!
DeVry Tech Provides EVERYTHING YOU NEED . . .
¥ —to help you master TV-ELECTRONICS. In addition to the home labora-
tory and casy-fo-read lessons, you even use HOME MOVIES—an ex-
clusive DaVry Tech odvantage. You watch hidden actions . . . see
electrons on the march. Movies help you to learn faster . . . easier

o oo better,
Build and keer this BNG
LABORATORY TRAINING EARN WHILE YOU LEARN DeVry Engineerad TV ;o
. 1 i . F . eosily convertec to UMF
Full time doy and evening training programs  DeVry Tech’s practical train: DeVry offrs arother home
in our moedern Chicage and Toronto Labora-  ing helps you toward spere _ fraining, but without

the TV sot.)

tories am also oavoiloble. MAIL COUPON  time income servicing Radio
TODAY for focts. and Television sets.

BUILD and KEEP Valuable Tv-Radio B-oadcast Teshnician

TEST EQUIPMENT m CRECK Color Tebevision Speciolist

As part of yaur tralning, you build and i a
kees o fine Jewel-Bearing Vocuum Tube *ar acar Operator
VOITMETER and @ S-inch COLOR OSClIL- These EXCI'II)] Leboratory Tedhnician

LOSCOPE—both high lity, ded
. inmuma::-. = gy Job Airline Rodie Man
g l Gir EFFECTIVE Opportunities: Computer Speciolist
73 L]
/ \)'T ‘P \ EMPLOYMENT SERVICE Pp Quolity Control Manuger
(I/| Gev the some Employment Service Your Own Sales & Service $hop

.+ PLES MANY QTHER:

(4 (r /

N An ! thet has helped so many DeVry
{ B ’l Tech graduates get started in this I

L ~ fas.growing field. S

MAIL COUPON TODAY!

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicogo 41. Il Dept. PE-11.P

’One of North America’s Foremost Electronics Training Centers’”

Accredited Member
i
J1'

of Nationol Home
Nome = Age

*r Ol i | sredr counci
DeVRY 'ECH INS'ITUTE Street Apt.

" l-’_nnv .
f 1 f{ 3
1M il |
Formerly DeForest’s Training, Inc. chy Zore Snate

Canadion residents address DeVry Tech of Canada, Lid.
CHICAGO 41, ILLINOIS 2045 626 Rosslawn Ave., Toromts 12, Oniario

———" Pleose give me your FREE beoklet, “Electronics and YOU,” and
tell me how | moy prepore to enter one or more brenches of Electronics.

Navember, 1959 7
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Notes from the
Editor

HOW GOOD ARE ELECTRONIC KITS? In conversations with my ¢ ‘non-electron-
ic’’ friends, the topic frequently swings over to electronics—
particularly hi-fi and ham radio. Since I’m tagged as an old-timer
in these fields, I bear the brunt of answering many questions of a
technical or semi-technical nature. Frequently asked questions go
something like this: ‘‘0llie, what about these electronic kits?
Are they what they’re cracked up to be?’’ As a solder-scarred
veteran of kit design and builder of many popular and new Kkits
advertised in this magazine, I feel I know the kit situation from
both sides of the fence.

From the kit designer’s point of view, his job is complicated by
the fact that he must consider ‘‘tolerance’’ of parts he will be
working with and the technical level of the people who will be
building his kit. He knows that most resistors and capacitors will
range within 20% of their marked values. This means that in a
design that calls for a 10,000-ohm resistor, the circuit must
perform even when the resistor varies in value from 8000 ohms to
12,000 ohms. The designer must produce a unit which is so non-
critical that the average person can put it together and expect
top-quality results even though the individual components are off
specification by as much as plus or minus 20%.

The designer must also consider the inexperienced kit builder.
There’s no point in using circuits where the distributed capaci-
tance of the wiring is critical when some kits are going to be wired
neatly and others will end up looking like rats’ nests. Consequent-
ly, the design of the unit must be flexible enough to allow for any-
thing short of a wrong connection being made.

Personally, inmy thirty years of growing up with the kit industry,
I can recall very few finished kits (of reputable suppliers) that
failed to live up to advertised specifications. The great majority
of the kits I have built have actually surpassed their advertised
specifications. This is no doubt due to the fact that most kits
are rated conservatively.

What this conservative rating means to the prospective kit builder
is that he has the percentages in his favor. Barring outright
wiring mistakes or a defective component, the home constructor
can expect to produce a kit-built unit which will at least equal
the manufacturer’s specifications. And, with careful attention
to good soldering and wiring techniques, he will in many cases be
rewarded not only with a sense of personal satisfaction and pride
of ownership, but also by a unit which performs even better than

the manufacturer claimed.

POPULAR ELECTRONICS
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These men are getting practical training in NEW Shop.[ubs of \‘
i
COYNE
|

E L E CT R o N I c S in Chicago—prepare for today’s TOP OPPOR- '

TUNITY FIELD. Train on real full-size equip-
ON REAL ment at COYNE where thousands of successful'

f’ L Motgr;t—;}ﬁ)ene;ast?_l's men have trained for over 60 years—largest,
e o\ an\z'gls—%/lac;dem oldest, best equipped school of itg kind. Profes-
Appliances— sional and experienced instructors show you

i 44 Automatic how, then do practical jobs yourself. No pre-l
; Electronic vious experience or advanced education needed.

Employment Service to Graduates. I
START NOW—PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students.
GET FREE BOOK—*“Guide to Careers’’ which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Control Units

Coyne Electrical School, 1501 W, Congress Parkway
Chartered Not For Profit e Chicago 7, Dept. 83-2C

ECTRONICS I TITHTTITL] B
o N REAL M l 4 u ADDRESS BELOW
. ' COYNFE ELECTRICAL SCHOOL
TV Receivers— Dopt. 89-2C—New Coyne Bullding
Black and White | 1501 W. Congress Pkwy., Chicago 7, Ill.
and Color ' Send BIG FREE book and details of all the training
AM-FM and you offer. However, | am especially interested in:
Auto Radios | [J Electricity [J Television [J Both Fields
Transistors |
Printed Circuits
Test Equipment | Address

Name.

City State

4 28

LOW COST

RIEII“,I_ co Training in

Spare Time AT HOME [ I,

The future is YOURS in TELEVISION! Send Coupon ot write fo address below

A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in f0f Ffee Book
your own business!

and full details,
Coyne brings you MODERN-QUALITY Television Home Train-  ncluding casy
irg; training desigred to meet Coyne standards at truly lowest cost ag b

—you pay for training only —no costly “put together kits.”” Not an N‘: °b"g°"9;;’ n;:;
old Radio Course with Television "tacked on.” Here is MODERN  S@iesman witl call.

Covnm
SLECTRICAL schooL [ff 2 e

TELEVISION TRAINING including Radio, UHF and Color TV, r————=—————=—=""

No Radio background or previous experience needed. Personal ICOYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to I Home Training Division
do actual servicing jobs —make money early in course. Free Life- | Dept. 83-H2, New Coyne Building

time Employment Service to Graduates.

L A -
ELECTRICAL SCHOOL

{ 1501 W. Congress Pkwy., Chicage 7, liI.

| Send Free Book and details on how I can get
Coyne Quality Television Home Training at
| low cost and easy terms.

Name. S—
CHARTERED AS AN EDUCATIONAL INSTITUTION 8. W, COOKE, Jr., President ‘
NOT FOR PROFIT Coyne—ths Instituion behind this (rain. | AdATESS_
. tng . . . the largest, oldest, best d K
1501 W. Congress Parkway Cilcago 7. Dept 83-H2 ruMcmwfuhgﬂlq/iu:;xm;;u:i:;plgs. | City State.

November, 1959
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for

LOWEST

microphonics...
hum...
noise

in a high-p

dual-triode

Amperex
ECC83:run

REPLACEMENT FOR THE 12AX7

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at least 50 mv for an
output of 5 watts. No special precau-
tions against microphonics necessary
even though the tube is mounted in
the near vicinity of a loudspeaker with
59% acoustical efficiency.

HUM AND NOISE LEVEL:

Better than —60 db relative to 50 mv
when the grid circuit impedance is no
greater than 0.5 megohms (at €0 cps),
the center tap of the heater is grounded
and the cathode resistor is by-passed
by a capacitor of at last 100 mfd.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

EL84/6BAS  9-pin power pentode; 17 W PP
6CA7/EL34  High-power pentode; 100 W PP
EF86/6267 Low-noise high-u pentode
ECC81/12AT7 Low-noise medium.u dual triode
ECC82/12AU7 Low-noise low-u dual triode
ECC85/6A08 High-y dual triode for FM tuners
GZ34/5AR4  Cathode-type rectifier; 250 ma.
EZ80/6V4 9-pin rectifier; cathode; 90 ma.
EZ81/6CA4  9.pin rectifier; cathode; 150 ma.

At All leading Electronic Parts Distributors

@ Amperex
A

ELECTRONIC CORP.
S 230 'pufty Ave., Hicksvilie, Long Island, NiY

10

From a Russian Ham

® Greetings from Russia to all the readers of
PorurLar ELECTRONICS. A 21-vear-old engineer in
the milk industry, I must confess that much of
my spare time is spent on my favorite hobby. ham
radio. I first became interested in hamming back
in 1954, and after studving Morse Code at the
Moscow Central Radio Club. I received my license
towards the end of 1955, Since that time I have
made many warm friends through ham radio
contacts.

In 1958 I joined the Radio Societv oi Great
Britain. At that time I had a policvy disagree
ment with the Moscow Central Radio Club and
organized a radio club in my own district of Mos-
cow. I am now chairman of this club, which has
its own radio station. We have made a good
reputation for ourselves in the short period of

TRy

time we have been active. I hope the boyvs in
America will be QSQO'ing us soon.

My home station rig at present consists of a
VFO-controlled transmitter with an input of 40
watts. My receiver is a seven-tube superhet.

I want to thank Porurar ErLectrONIcS for this
opportunity to say hello to American hams and
DX’ers, and I send vou all my best wishes and
hopes for good DX’ing. Till we meet on the air
someday, 73,

Eucene W. Kexn, UA3GI/UA3ZPE1A
Moscow, USSR.

VTVM Calibration

® Recently T replaced the rectificr tube in my
VTVM and decided to recalibrate the instrument
After referring to “Check Your A.C. Calibration”
(August 1958 issue), I built the device and tried
it out. However, when I measured the d.c. volt-
age across points C and I, I found it to be very
low.

A little reflection made me realize what was the
trouble: 2 VTVM will not measure pulsating d.c.
and the small capacitor called for did not filter
the d.c. adequately. The substitution of a 200-ui.
capacitor in its place cured the trcuble completely;

Always say you saw it in—POPULAR ELECTRONICS
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Send for our
64 page Home
Study Catalog

FREE!

RESIDENT SCHOOL offers
Technical Institute and Vo.
cational School Courses in
Electronics. Day and Eve-

ning
each

Catalog sent frece an request.

ANOTHER WAY RCA
ERVES EDUCATION

S
THR

November, 1959

LET RCA TRAIN YOU
IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic
Traiming by introducing its newest Home Study Course.. ..

ELECTRONICS FOR AUTOMATION

... Now you have four comprehensive courses for your
electronic training ... from basic electronic theory to the more
advanced principles of color TV and Automation.

Electronics
for
Automation

Practical work with the very first lesson. Pay-as-you-learn.
You need pay for only one study group at o time.

RCA INSTITUTES, Inc. nome study school, 0ept. pE-119
A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.
Without obligation, send me the FREE catalog of Home Study Courses. No
salesman will call.

Korean Vets! Enter Discharge Date. ... ...t
| CANADIANS _ yake odvontoge of these same RCA courses at no
additione! cast. No postage, no customs, no delay. Send coupon to:

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec

To save lime, paste covpon en postcard,

classes start 4 times
year. Resident School

OUGH ELECTRONICS
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au pay a Iittlém ihare for '* L
Vocaline Citizens Band Radio but

YOU GET A LOT

S b

y—
o

The real worth of equipment is
measured by its performance—
and that’'s where Vocaline’s ED.
27 Commaire outdistances them

all. Co;’npare Commaire's super- 2 {4
lative features with competitive
equipment. It makes sense to Model ED-27 v

spend a little more to get so  $179.50 each

much morel

Crystal-controlled—double con-
version superhefrodyne. Selec-
tivity: & 5 ke at points 6 db
down. Sensitivity: 0.1 mv.
Audio output—4.5 watis!

THE MOST SELECTIVE
& SENSITIVE RECEIVER

A squelch that really works!...
Combines with exclusive noise
suppression to assure complete
silence in stand-by.

SILENT-AIRE SQUELCH,
U.S. PAT. 2,632,812

Assures service-free, reliable

operation.

TRANSISTORIZED
POWER SUPPLY

¥y MORE OUTFUT 5 watts input, 3 watts output!

® s e e . - T - S0 T e 4R D A e

Plus unmatched audio circuitry to make this the best-
performing class D radio on the market...unequalled
for range, signal-to-noise ratie, audio fidelity and
dependability.

Supplied with microphone with coiled cord, hanger,
universal mount. 2 models—115 VAC and 12 VDC; 115
VAC and 6 VDC.

WRITE FOR COMPLETE DATA VDEALINE

Commaire Dept. 8
COMPANY OF AMERICA, INC.
OLD SAYBROONK, CONN.

Letters (Continued from page 10)
[ am passing this information along as other
readers may have had the same difficulty I did.
IrviN B. Rea

Mt. Morris, N. Y.

"Side-Swiper” Swap?

® Can any of vour readers tell me where I can

get one of the old-time telegraph keys called a

“side-swiper”? This key did not work like the

ordinary key used on c.w., and it was not a bug

key. It had contacts on each side, and the lever

was in the middle—the key was operated from

side to side. It was popular in the 1920's and early

1930’s. If anyone has an old “side-swiper” lying

around, please write me. Mavbe we can work
out a swap.

Davip A. CrowLEy, Sr., W2FFR

14 Smith St.

Elizabeth 4, N. J.

Museum Item?
m Could you tell me
if the old Brunswick
radio, Model S-14,
with hand-blown
tubes, is worth any-
thing?

GLENN

KURZENKNABE

Camp Hill, Pa.

Not to us! Would
anvone else be in-
terested?

Wireless Microphone Transistor

& Just as I got all hepped up to build the wire-

less microphone described in your August issue,

I found that none of my catalogs carried the

2N112 transistor indicated on the schematic dia-

gram. Is there another transistor I can use in this
circuit ?

STevE BakEer

Greencastle, Ind.

If you can’t lay hands on a 2N112, either the
RCA 2N140 or the Raytheon 2N484 will work
satisfactorily in the wireless microphone.

Back Copies

m Over the past four years I have accumulated
numerous copies of PoPULAR ELECTRONICS. Now
I find that I am forced to dispose of them. Rather
than throw these valuable magazines away, [
would like to give them to a school or radio club.

They can be had for the cost of mailing.
M. C. Woop, Jr.
8018 Danbury Drive
Norfolk 3, Va.

Calling All CB'ers
® For two yvears I have been reading your mag-
azine from cover to cover, and I was especially
pleased to see your “On the Citizens Band” col-
umn. For a long time now, I have considered the
possibility of having an organization for Citizens

Always say you saw it in—POPULAR ELECTRONICS
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BIG JOB BOOM FORECAST!

€Can You Gef Ready in Time?

Right now job opportunities are
tight all along the line. Econo-
mists now predict a period of
mild ups and downs. Look for
the “big break” to come in the
next three years, they say. That’s
when good jobs will open up as
never before. And men who are
preparing themselves now will
ride the crest of the boom.

DARK OUTLOOK FOR
UNSKILLED WORKERS

Those with little or no train-
ing will find the going tough.
Fewer openings. More competi-
tion for existing jobs. The tide
is against the unskilled worker.
It’s getting stronger. Nor will
the boom help. The new oppor-
tunities will go first to the
skilled, next to the semi-skilled.

BIGGEST DEMAND IN
THESE FIELDS

What’s ahead? According to
the best estimates, here are the
industries due for the sharp-
est employvment rise: lleavy
transportation equipment. Me-
chanical, electrical, chemieal,
aeronautical and highway en-
_gineering. Industrial electronies.

For Real Job Sccurity —Get an 1.

All metals. Business services.
Natural gas and oil. Paper prod-
ucts. On the other end of the
scale, employment may lag in
agriculture and leather. Check
the trends in your field. Are you
prepared to switch, if necessary?

GETTING YOURSELF
READY—NOW

All the experts agree: Educa-
tion, skill, specialized training
will net the greatest rewards in
the coming boom. The time you
spend improving yourself is per-
haps the wisest investment you
can make right now. Your {uture
success and happiness could
hinge on your mastering a cer-
tain subject or aequiring a spe-
cial skill. But there are obstacles.
You may have a family to sup-
port. Or a job to hold down. You
may feel vou’re too old to learn.

HOW 1.C.S. CAN HELP YOU

For the man who can take
his training hard and fast—
without time ofl from his job
or heavy expense—I.C.S. offers
real advantages. A total of 259
courses to choose from (see par-
tial list below). A spare-time

C. S. Diploma!

I. C. S., Scranton 15, Penna.

method that lets you progress
as rapidly as you're able. Up-
to-date, authoritative text ma-
terial. Thorough, personalized
instruction. Industry-recognized
diploma to graduates. I.C.S. is
the oldest and largest school ac-
credited by the Accrediting Com-
mission of the National Home
Study Council. Its long list of
successful graduates reads like
“Who's Who.”

Can you be ready for the next
job boom? You can if you act
quickly. Your first step: mark
and mail the coupon below.
What you do right this minute
may determine how you make
out in the coming boom!

THREE FREE BOOKS TELL
HOW TO MEET NEXT J0B BOOM

Get the details on the fields that
offer the best jobs in the immedi-
ate future. Get these three valu-
able books free—{l) ‘'How te
Succeed''— pocket-size quide to
advancement, (2} Sample lesson
(Math.) demonstrating the [.C.S.
method, (3) Opportunity catalog
on the subject you check in the
coupon. Just mail the coupon.

Accredited Member,
National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 87622K, SCRANTON 15, PENNA.
Without cost or obligation, send me "HOW to SUCCEED" and the opportunity booklet about the fietld BEFORE which | have marked X (plus sample lesson):

(Partial list of 258 courses)

ARCHITECTURE AVIATION
and EUILDING {1 Aero-Engineering Technology
CONSTRUCTION [0 Aircraft & Engine Mechanic
O Air Conditioning BUSINESS
O Architecture [0 Accounting
O Arch. Drawing and [1 Advertising
Designing [ Business Administration
{1 Building Contractor [ Business Management
[ Building Estimalor O Cost Accounting
[ Carpenter Builde'r [ Creative Salesmanship
O Carpentry and Millwork O Managing a Small Business
O Carpenter Foreman [ Professional Secretary
[ Heating O Public Accounting
O Painting Contractor [ Purchasing Agent
O Plumbing [ Salesmanship
O Reading Arch. Blueptints [J Salesmanship and
ART Management
O Commercial Art O Traffic Management
O Magazine llius CHEMICAL
O Show Card anc O Analytical Chemistry
Sign Lettering . [0 Chemical Engineering
[0 Sketching and Painting [0 Chem. Lab. Technician
AUTOMOTIVE [ Eiements of Nuclear Energy
O Automebile O General Chemistry
[ Auto Body Rebuilding [ Natural Gas Prod. and Trans.
and Refinishing [ Petroleum Prod. and Engr.
O Auto Engine Tuneup O Professional Engineer (Chem)

O Auto Technicizn

[ Pulp and Paper Making

civiL
ENGINEERING

Civil Engineering
Construction Engineering
Highway Engineering
Professional Engineer (Civil)
Reading Struc. Blueprints
Sanitary Engineer
Structural Engineering
Surveying and Mapping
DRAFTING

Aircraft Drafting
Architectural Drafting
Drafting & Machine Design
Electricai Drafting
Mechanical Drafting

Sheet Metal Drafting
Structural Drafting

ELECTRICAL
Electrical Engineering

Elec. Engr. Technician

Elec Light and Power
Practical Electrician
Practical Lineman
Professional Engineer (Elec)

HIGH SCHOOL
High School Diploma

0 0ooooO ODoon0ood 0dodoooo

[ Good English

[ Industrial Electronics

O High School Mathematics [ Practical Radio-TV Eng'r'g

[ High School Science [ Practical Tetephony

[ Short Story Writing [ Radio-TV Servicing
LEADERSHIP

[ tndustrial Foremanship RAILROAD )

O Industrial Supervision 1 Car Inspector and Air Brake

[ Personnel-Labor Relations [ Diesel Electrician

[ Supervision [m] Blese} Eugn av:gl Fireman
MECHANICAL [ Diesel Locomotive
andhSHON: STEAM and

O Diesel Engines DIESEL POWER

0 Gas-Elec. Welding O Combustion Engineering

O Industrial Engineering [ Power Plant Engineer

) Ingusmal mstrlllmentatmn [ Stationary Diesel Engr.

O Industrial Metallurgy A A 3

O Industrial Safety O Stationary Fireman

1 Machine Shop Practice TEXTILE

a Mechan_lcal Engineering O Carding and Spinning

a Prove_ssmnal Engineer (Mech) 1 Cotton Manufacture

O Quality Control B O Cotton Warping and Weaving

L] Reading Shop Blueprints [0 Loom Fixing Technician

[m] §je1r‘|:ae(;tllpn.and 0 Textile Designing

ir Conditioning N i .
O Tool Design [ Tool Making o yeruie Finishing & Dyeing

RADIO, TELEVISION
[ General Electronics Tech.

[ Warping and Weaving
[ Worsted Manufacturing

Name.

Age Home Address

City. Zone.

State.

Occupation.

Working Hours.
Canadian residents send coupon to International Correspondence Schoals, Canadian, Ltd., Montreal,
Canada. . .. Special low monthly tuition rates to members of the U. S. Armed Forces.

A M. to P.M

November, 1959
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Letters (Continued from page 12)

Band operators. With the addition of the 11-

meter band to the Citizens Band, I believe that

such a club is practically a necessity. <[ would

like to hear from any readers who would be in-
terested in such a club.

VaLe TARESK1

P. O. Box 202

Bottineau, N. D.

SWL Report

® Although I have been an avid SWL for a vear,
I only recently became aware of your excellent
magazine. I also am interested in ham radio but
as vet have not gone very far in that direction.

At present I am rather limited by apartment
space as well as by equipment. My receiver is a
Knight “Space Spanner” with a single-wire anten-
na that is looped around a double window irame
in my living room. However, this arrangement has
enabled me to log transmissions of from good to
excellent readability and strength from 24 coun-
tries on six continents. My favorites are: Deutscle
Welle, Cologne, Germany (mv XYL is from Ger-
many) ; Radio Berne, Switzerland; the BBC; and,
to an extent, Radio Moscow. My prize receptions
are from Melbourne, Australia and Radio Peking,
China (with reception from Peking at R-3, S-8 in
January 1959, this was a one-time reception only).

The majority of my listening is on the 19-, 25-,
and 31-meter bands, with 25 meters preferred.
Thirty-one is usually good also except that in the
evenings Radio Canada’s strong signal overpowers

much of the band on my simple receiver. As for

QSL’s, until just lately I hadn’t gone after them

much but now I have my first one from Radio
Rome

Frank S. KoteLes

Muskegon Heights, Mich.

Multi-Purpose Tracer
B After constructing the “Simple A.F.-R.F. Signal
Tracer” described in your July issue, I discovered
that this gadget is really a multi-purpose device.

I have successfullv used it as a crystal set by
connecting an antenna to the probe, a good ground
to the clip, and hooking in a tuned circuit across
the two. The tracer can also be used as a private
listening unit if you connect the output of a crystal
or ceramic phonograph cartridge to the input leads.

By the way, I have found that the switch used
to cut the diode in and out of the circuit is not
necessary since leaving it permanently connected
apparently does not afiect its operation in checking
out audio circuits.

Have no more time for words now; I’'m going to
try and figure out more uses for this simple but
versatile instrument.

Louts Putirips, KNOSPD
Kokomo, Ind.

That’s the way to use the old noggin, Louis. If
vyou can devise some more applications for the
tracer, let us know—mavbe we can go into busi-
ness together! —30—

Ultra-New

’htroducing the

‘Clobe ~ The First Word in Amateut R

adio’ —

Globe Chief Delyy,

The Last Word in Styling & Operatiq .
Alion yre

AN N S S Y

SELF-CONTAINED 90W TRANSMITTER,

MODERN NEW
“LOW LOOK"

75 watt meter indication for Novice use.
Provision for antenna changeover relay,

Modified grid-block keving for maximum safety
(cathode keying with VFQ),

Provision for Plate or Screen modulator input by simple plug-in,
No modification necessary to add Glohe VIO or Modulators.
High quality choke input filter circuit.

Built-in power supply,
All cubinet edges rolled - no sharp edges,

Compact construction lends itself to vacation or Field Day use.

Novel 3-coler diagrams simplify kit construction.

AVAILABLE FROM YOUR DISTRIBUTOR OCTOBER 1

BANDSWITCHING 10-80 METERS

The Globe Chief Deluxe truly lives up to its

name! Gracefully styled with the new “low
look” cuabinet of pleasing proportions and a
tastefully  designed panel, its smart, modern

appearance is second to nune. Improved circuitry
and new components provide outstanding per-
formance for the advanced amateur or the novice.
Appearance and performance add up to value that
cannot be matched anywhere. Improvements in-
clude a new 1300 mmtd loading capucitor for
continuous variable loading on all bands and for
improved TVI and harmonic suppression, select-
able keying (grid-block or cathode); all Glube
Accessories such us a VFO, screen or plate
modulator may be plugged in without modifica-
tions; internal contrul for antenna relay: all
switching funetions performed by rotary switches

— no unxightly or harvd-to-use slide switches.
Standard couxiul antenna fittings. Thix adds
up to unswrpassed quulity and value. Kit con-
tains pre-punched chassis, all purts and tubes,
and complete manual for easy assembly. Com-

pact: 154, x6Yx1113,". Shipping weight: 31 lbs.
pamne §
(GLOBE
NS AR
\electronics
@w,s%wwn
COUNCIL BLUFFS, 10WA

Always say you saw it in—POPULAR ELECTRONICS
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HOBBYISTS: MAKE YUUR
HOBBY THE
KEY T0 A
REAL FUTURE
IN THE NEW
AGE OF SPAGE

For you, the hobbyist, the Age of Space is the door to real
opportunity, and your hobby is the key if you back it up with
sound training. Here’s the answer: train in the U.S. Air
Force. Nowhere else will you find so broad and complete a
range of Space Age specialty training. In the Air Force, the
Age of Space is now. Day to day, Airmen work in rocketry,
jet propulsion, guided missiles, advanced electronics and allied
fields. Make your hobby your carcer. For full details, see your
local Air Force Recruiter, or mail the coupon now.

%;A\: T

PASTE COUPON ON POSTAL CARD AND MAIL TO:
Airman Information, Dept. M P-911
Box 7608, Washington 4, D. C.

Please send me information on my opportunities in the U.S. Air Force.
I am between the ages of 17-34 and reside in the U.S. A. or possessions.

Nane

Address

City. ; Zone_—_State.

November, 1959 15
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POPtronics
Bookshelf

"PHOTOTUBES'" edited by Dr. A. Schure.
Published by John F. Rider Publisher, 116
West 14th St., New York 11, N. Y. 96 pages.
Soft cover. $1.80.

This little book is the 33rd volume in
the Rider Electronic Technology series.
Like others in this
series, it packs a lot
of information into a
limited space. Going
beyond the fundamen-
tal principles of photo-
tubes covered in an
earlier volume, the
text delves into the
concept of the quan-
tum theory, luminous
intensity and flux,

et i N0 106433

PHOTOTUBES

publizetion

threshold frequency and wavelength, color
sensitivity of photomaterials, phototube
structure, layer emission, and many other
subjects which pertain to photoelectricity.

(SN oo U 6S Y

"TELEVISION ANTENNA HANDBOOK"
by Jack Darr. Published by Howard W.
Sams and Co., Inc, 2201 Esst 46th St.,
Indianapolis 6, Ind. 248 pages. $3.95.

Not many people possess the credentials
necessary for writing a book on the subject
of television antennas. One of the few that
do is Jack Darr. A frequent contributor to
PopuLar ELECTRONICS and other electronics
periodicals, Mr. Darr has a well-deserved
reputation as a writer who can transmit in-
formation and still inject wit and humor
into everything that comes from his type-
writer. He is also constantly in touch with
the practical side of electronics through
his TV repair shop in the thriving little
community of Mena, Arkansas.

In this book, Mr. Darr thoroughly covers
the subject of antenna maintenance and in-
stallation, and is particularly concerned

(Continued on page 20)

The last
preamp-
amplifier
you'll ever
have |
to buya

Emis the kit division of PRECISION

Apparatus Co., Inc., world famous manufacturers
of laboratory electronic instruments for over a
quarter century.

The new PACO Model SA-40 offers you greater

reserve power capacity than any other preamp-
amplifier in its category. Its exceptional circuit de-
sign assures highly stable performance with ex-
tremely low distortion. And...the SA-40 provides
maximum flexibility in' any stereophonic high fi-
delity - system present or .contemplated.

COMING SOON!

Model ST-45
AM/FM Stereo Tuner Kit
matching companion
for the SA-4Q

a 40-watt stereo
preamp-amplifier
in kit form

for only

$79.95

| by
PJAC[O]

also available
factory wired
SA-40W ... .$129.95

outstanding specifications:

POWER OUTPUT: 20 watts per channel, 40 watts total

RESPONSE: 30 cps to 90 Kc + 1 db

DISTORTION:
Harmonic — less than .2% at 20 watts per channel

less than .19% at 10 watts per channel

Intermodulation — less than 1% at full rated output

FRONT PANEL CONTROLS: 14 controls including
separate bass and treble controls

POWER SUPPLY: Silicon diode, low impedance for
minimum distortion

EXTERNAL DESIGN: gold and satin black hooded case
with, panel illumination and satin gold panel

At leading electronic parts distributors and wherever
good sound is sold.
For complete information, write to:

ﬁm ELECTRONICS COMPANY, INC.

70-31 84th Street, Glendale 27, Long iIsland, New York

Export: Morhan Exporting Corp., 458 B'way, N.Y. 13, N.Y.
Canada: Atlas RadioCorp., 50 wingold Ave., Toronto 19, Ont.

Always say you saw it in—POPULAR ELECTRONICS
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[

TELEVISION

ELECTRONICS—-RADIO
Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

o Pars to build a modern TV set, including
all tubes glus a large screen Picture Tube

o Parts to build a powerful Superhet Receiver,

standard broadcast and short wave

At Home — In Spare Time o
e s

o Paris to conduct many experiments and build I 5.l =
Continuity Checker, RF Ocillator, TV Circuits, gl L i et |’ B'G KI'I'S
Audio Oscillator, TRF Receiver. Signal Generator iy ;

: i - o YOURS 70 KEEP

o A Valuabie Professional Multitester S i TS o 4

|
g’

2. RADIO, FM AND AM

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

1. TELEVISION, INCLUDING COLOR TV

3. INDUSTRIAL ELECTRONICS
4. SOUND RECORDING AND HI FIDELITY

5. PREPARATION FOR FCC LICENSE
6. AUTOMATION

7. RADAR AND MICRO WAVES

8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services
You can build a sccure future for yourself if you get into Elec-— coReietiion 1o tas ot o
tronics NOW'! Today's shortage of trained technicians creates ‘llé‘nwm “Service. EV I‘R\‘T;HN&,
tremendous opportunitics. National Schools Shop-Method trained  Y'OU NEED for outstanding success
technicians are in constant and growing demand for high-pay jobs in Llectronics.
in Broadcasting and Communications, Electronic Rescarch, Serv-
icing and Repair, and many other branches.

Let National Schools, a Resident
Technical School for over 50 years
train you for today's unlimited op-
portunities in electronics! Our Shop
Method trains you to be a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in-
structars and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correctly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

Fully iliustrated “Career” Bobk in

FREE! -1v-Radiv-Electronics, PLUS actiial’ sample
; Jessan—yours. at:no tos}, !
CLIP COUPON NOW'. & MAILIT -TO0AY!

APPROVED FOR G.1. TRAINING NAME S

NATIONAL SCHOOLS

4000 5. FIGUEROA ST, LOS ANGELES 37, CALIF.

November, 1959

— consultation privilege with our

0S ANGELES

 TRAINING ATL

course. You can handle sales, servic-
ing, manufacturing, or make good
money in your own business. SEND
FOR FACTS TODAY'!

EARN AS YOU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.

YOU GET EVERYTHING YOU NEED —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable cquipment shown above

S,

Oi, MEMBER

TECHNICAL TRADE
LOS ANGELES 3 IFORNIA

'G[' FAST SERVICE - MAILNOW TO
NATIONAL SCHOOLS, DEPT. R2G-119

4000 S. FIGUEROA ST.
LOS ANGELES 37, CALIF,
Kush fiee TV-Radio "Opportunity” Book and samplo

I lesson. No salesman will call
ADDRESS

MY ZONE__ STATE—
£ Cheek It Interested ONLY (n Resident School training 3t Los &ngeles
VETERANS Give dote of Discharge —

| Y Y T

s}, no obligation.

GE

‘--

1!
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kﬂight'kits ®make the Big News:-.

A PRODUCT OF ALLIED RADIO

Y-731 Deluxe FM-AM Stereo Hi-Fi Y-712 Custom Superhet Citizen's Y-608 Lab AC VTVM with Auto-
Tuner {Multiplex add-in) $87.50 Band Transceiver $79.95 matic Range Selection . $99.50

only $5 down only $5 down only $5 down

Zeepciteensccensecens
Gsesssascssecereovecs

Py

e s

Y-611 Lab DC
Scope with Trig-
gered Sweep and
Plug-in Vertical
Preamps (less
Preamps) $285.00

only 310 down

9000000¢00003000000

89ceosssanes

Y-T13 Super-Value 20-Watt T-400 400-Watt Transmitter (AM and
Stereo Hi-Fi Amplifier. $44.50 SSB add-Ins available) $395.00
only $2 down only $10 down

il

Y-708 1000 Ohm/Volt G-30 Amateur Grid Dip
Pocket Voit-Ohm-Milli- Meter (1.5-300 mc). . $22.95
ammeter... ... . ..$9.95 only $2 down

Y-711 Ammeter-Voltmeter for
Cars and Boats. -$10.75

eesescsectccantanred
se0avs00s00esrsagence

there's a money-saving knight-kit for every need
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING :

NEW LOWEST TERMS i kirs HOBBYIST KITS INSTRUMENT KITS
down (or less) Stereo Deluxe Preamp “Span-Master" Receiver DC VTVM
Only $5 200; uP 60-Watt Stereo Amplifier “Space-Spanner" Receiver' Volt-Ohm-Milliammeters
on orders up to $ ;: ot Stereo Control "Ranger” Radios 5" Oscilloscopes
24 months to pay.Fa 25-Watt Amplifier “Qcean Hopper” Radio Tube Checkers
to X no red tape. 18-Watt Amplifier Clock-Radio RF Signal Generator
handlinG="" = 12.Watt Amplifier Radio-Intercom Signal Tracer
L : FM-AM Tuner 5-Transistor Portable Audio Generator
2 FM Tuner 2-Transistor Pocket Set Sweep Generator
E——— Speaker Systems 2-Way Intercom Battery Eliminator
and others Electronic Lab Kits Capacity Checker
Photoelectronic System, Transistor Checker
and many others R/C Tester, plus many others

souexmsvysy ALLIED RADIO

: ; &
i8 Always say you saw it in—POPULAR ELECTRONICS
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the Best News in electronic kits for 1960

»

SAVE UP T0 50%

BUILD THE BEST

T A

with the exclusive knight-kit

_ MONEY-BACK GupRaNTEE

KNIGHT-KITs
are an a
Every KNIG exclusive product :
tions, o HT-KIT meets or exceeds of Allied Ragio.
) OF we refy - Published specifica
n full, -

Y-774 Deluxe 40-Watt Stereo Am-
plitier (with Center Channel) $79.50

nniy $5 cown

nd your money |

8B
Uy Anvy KNIGHT-K/T/ BUILD 1T/

mssesessssessscseeded

R

=

T A— YOUR pm
s ONEY ;

N
=

E%W@WMWWQ@OMOMMM

only knighi-kits have
“CONVENIENCE ENGINEERING”

for easiest building...no previous
‘electronic experience needed

Exclusive In Knights-Kits, “convenience en_gineering" [
means speclal attentlon to every detail: resistors

%
IT MUST PERF g
ORM Exacry
= YA
OR WE REFunD S CLAIMED §

Kuoht Kt Ressiors |

h

R-106 Amateur Communica-
tions Receiver (Hi-gain, with
built-in Q-Multiplier} .$104.50

Wesesesccssscsscicn

only $5 down
are carded and numbered for easy selection...ail ,/ (. /7,
parts and hardware are packaged in clear plastic * ¢ 1 Y/
bags for easy identification...wire is precut, i v VI ¥4
stripped, tinned and color-coded to save time... & //

special printed circuitry is used to eliminate
complex wiring...all parts are top premium
quality...you get everything—even the solder!
Finally, Knight-Kit instructions are clear as
crystal; step-by-step procedure and wall-sized
picture diagrams make assembly a marvel of
simplicity. Your flna! reward is proud
enjoyment of the superlor performance
designed into your Knight-Kit.

Y-713 Citizen's Band
Transceiver  $39.9%

only 82 down

ssesssssssEeINIse e

"' A o FREE send for the value-packed
JAI.IJlEg 1060 ALLIED CATALOG

% EL oxfuinne Write for the 1960 ALLIED Catalog featuring the

mnoulcs complete KNIGHT-KIT line—see the big news in
electronic kits—get this leading Buying Guide for

everything in Electronics. Send for your FREE copy.

SEE THEM HERE ’

AMATEUR KITS
50-Watt Transmitter
Self-Powered VF

100 ke Crystal Calibrator
RF Wyl Bridge 1 ¥ o BB Fean e e e e gy o g s - oo o3
Code Practice Oscillator ALLIED RADIO CORP., Dept. 163-19

100 N. Western Ave., Chicago 80, 11l.

[ Send FREE 1960 ALLIED Catalog

@avans ibe

60

i .\
1 wsenr rasd apy

i
|
I Name
i
: Address
1
THE WORLD'S LARGEST ELECTRQNIC SUPPLY HOUSE I Ciy ___Zone___State.

]
1
|
1

et H
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Bookshelf (Continued from page 16)
with the “how-to-do-it” aspect. Practically
every antenna problem is discussed in de-
tail, with the different solutions for each
one being pointed out. The book is really
loaded with worthwhile information and is
highly recommended as a reference guide
for TV service technicians.

A" SR O vy

"TRANSISTORS IN RADIO, TELEVISION
AND ELECTRONICS" by Milton S. Kiver.
Second Edition. Published by McGraw-Hill
Book Co., Inc., 330 West 42nd St., New
York 36, N. Y. 424 pages. $7.95.

In the three years since this book first
appeared, there have been enough changes
in transistor manufacture and application
to warrant the new edition. As the book is
written for the technician, emphasis is on
practical transistor application in radios,
television receivers, and other clectronic
circuits. The many schematic and pictorial
diagrams help the reader to understand
the text. Of special interest are detailed
chapters on servicing transistor equipment,

experimenting with transistors, and design.
ing transistor amplifiers. This is one of the
best books on transistors at the intermedi-
ate level.

(=SSR we S wo

"FROM MICROPHONE TO EAR" by G.
Slot. Sccond Edition. Published by the
Macmillan Co., 60 Fifth Ave., New York 11,
N. Y. 258 pages. $4.50.
The basics of audio and hi-fi are covered
in this book. The author, an enginecr at the
Philips Company in
/ "™ Holland, writes in an
admirably clear and
concise style. He de-
scribes the whole proc-
ess of recording and
reproducing sound in
layman’s terms. A sec-
tion on stereo is espe-
cially good—complete
with many drawings
and photos. However, the book has a defi-
nite European slant and the great major-
ity of the examples of hi-fi equipment
discussed arc made by Philips. It is doubt-

WHERE

THERE’S

A FINE

TAPE
REGORDER. ..

note to VIKI”G owners

_ferro=sheen

' To insure optimum recording quality
with your machine, the recommended
tape is irish Long Play %601,

Send for technical bulletin.

ORR INDUSTRIES ING.

Opelika, Alabama

Always say you saw it in—POPULAR ELECTRONICS

wWwWwW americanradiohistorvy com


www.americanradiohistory.com

WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

S

Bi1G, COMPLETE KITS
of PARTS & EQUIPMENT

To help you leurn‘{ul the practical sids

of Radio-Television, we
. wend you expertly engs
oeered traiming kits 1o
tess and assemble far

2

interesting.
valuabi

shop-bench
practicel

o The new Sprayberrr
Training Television Re
ceiver, built und tested
in 5 sections.

o Now offered . . . this fins
modern owcilloscope.

o You build this powerfud
two-band superhetorc-
dyoe radio seceives.

You build the
new Spray-
berry tesier
~—ucomplate
p 18-range
Volt-Ohm-

3 Milli amn.
meter teat
meter

November, 1959

|

» « « x This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands. ..trained Radio-Television Service Techni-
cians . ..are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now — just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio- Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms tfvlan ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free —Act Now; Offer Limited
Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—uall free. No obligation...nosalesman will bother you,

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio -Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious mancan
afford. Just $6 starts you! Mail coupon today. .. let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity in store for you!

Sprayberry Academy of Radio-Television

i S AR oy Dopt, 105-D, 1512 W. Jarvis Ave., Chicago 26, Itf,

Radio Television

ﬁa;m“(i‘?uﬂ‘_ alog and Sample Lesson FREE.

- NAME Age..........
ADDRESS .o ectsmnseenens
(o1} ) A S LZONE....STATE......_. —

Please rush all information on your ALL-NEW Radio-Tele
vislon Training Plan. [ understand this does not obligate me
and that no salesman will eall upon me. Include New Cat-

"SPRAYBERRY Academy of Radio-Television

1512 W. Jarvis Avenue, Dept. 105-D, Chicago 26, tilinols

www americanradiohistorvy com
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p— | Bookshelf (Continwed from page 20)
(
: ful that an American book would appear

MORE hat failed di higl lifi
| th alled to discuss high-power amplifiers
P'CTURE . an?i, iln particular, th§ plz)pular "slz:reen-
tapped” or “Ultra-Lincar” circuit. But in
POWER

the main it is quite a good book, and is
recommended as an introduction to hi-fi
and stereo.

new
BLONDER-TONGUE B =
B-24 TION® by surts Berems WoRn piar

lished by John F. Rider Publisher, Inc., 116
West 14th St, New York 11, N. Y. 128

POW-R Laa :
ages. t cover. $2.95.
QOQSTER g Igntscndocd f(())r' ?Tle No‘s‘icc or General Class

ham who is planning to build his own sta-
tion, this book gives
plans for putting to-
gether two dilferent
amateur stations, each
comprised of a trans-
mitter, receiver, power
supply, control box,
rack, and antenna. The
Novice transmitter is a
15-watt c.w. design, E"
and the General Class
transmitter offers 50
watts on c.w. and 25 watts on voice. Also
included are sections describing and ex-

e
Tl

{ © RIDER publicotion

it’s a powerful booster
... Or an anlpllfled Coupler! \l plaining the many controls and features
|

available on commercial amateur radio

provides sharp, clear TV pictures on  units.

- |
1, 2 or more TV sets with only 1 antenna | Free Literature Roundup

‘straight-thru’ civeuit provides up to 10 db

gain as a powerful one-set hooster | Two indispensable catalogs of eclectronic
cquipment are now available from Allied
Radio and Lafayette Radio respectively.
They are the 1960 catalogs, hot off the
presses. For your copies, write Allied Radio
Corp., 100 N. Western Ave.. Chicago 80,
1., and Lafayette Radio, 165-08 Liberty
Ave., Jamaica 33, N. Y.

‘couple-two’ cireuit provides up to 5 db gain
(per set) as an amplified two-set coupler

‘straight-thru’ cireuit and B-T 4-set coupler |
provide no-loss 4-set distribution system

Employs new frame-grid tube 6DJ8, new
circuitry to achieve highest signal gain and
“lower-than-cascode” noise factor. Pro-
vides full broadband amplification covering

low and high VHF channels. Features j I 1 informa-
“NO-STRIP” 300 ohm terminals for posi- s The latest‘ BTGl LRask ccl)mp.ete &

tive, electrical connections in seconds. Has fion on how to solder aluminum is pre-
“on/ofl” switch. sented in a new booklet entitled “Soldering
Improve TV reception today on 1, 2 or Aluminum.” Types of fluxes, irons, and
more TV sets with a single antenna. flames are covered, as are soldering meth-

T Available at parts distributors. For details write: ods such as hot plate, dip, furnace, friction,
H—BE BLONDER-TONGUE LABORATORIES, INC.  glass fiber brush, and ultrasonic methods.
9 Alling Sstreet, Dept. PE-ll, Newark 2, N. J. Copies may be obtained by writing to Rey-
In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: nolds Metal Co., Dept. PRD-6, Box 2346,

Morhan Export Corp., N. Y. 13, N. Y. e hi-fi components e UHF con-
verters » master TV systems o industrial TV cameras » FM-AM radigs Richmond 18, Va. 30

22 Always say you saw it in-——POPULAR ELECTRONICS
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get this stereo record bonus...

when you buy

wour new BELL stereo amplifier

4 Mercury

Stereo Records free

to start your record

library with this

Bell Stereo Amplifier

Now’s the time to get that stereo amplifier

you've always wanted. Make it a Bell! Because only
Bell gives you a Stereo Bonus of 4 Mercury

Stereo Records when you start your stereo system
with a Bell Stereo Amplifier.

The four outstanding records shown above
have been specially chosen from the popular,
new selections in the Mercury library.

All big hits. Worth nearly $24.00.

But it’s all yours— absolutely free—

from your Bell dealer when you buy the

Bell Model 3030 —a complete 2-channel stereo
amplifier. Plays stereo records, stereo tape

and stereo tuner. Rated at 15 watts each channel
to perform with any stereo speaker system.

And here's the biggest bonus of all.

You can get this Bell Stereo Amplifier now

for only $149.95 complete with cover. See it . ..
hear it . . . check its features. And while

you're at your Bell dealer’s, see the matching
Bell Stereo Tuner that makes your

stereo system complete.

Bell dealers offer this stereo tape bonus, too!

Four new }-track 7Y, ips Bel Canto Stereo Tapes,
worth nearly $32.00 as a bonus when you buy any \w il

4-track BELL STEREO TAPE TRANSPORT.

I2/=/_/_. Sound Division - Thompson Ramo Wooldridge Inc. - Columbus 7, Ohio

; In Canada: THOMPSON PRODUCTS, Ltd., Toronto
November, 1959 23
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points as far as you can—being careful to

avoid “missing.” With the key thus weight-

»cd and adjusted, it is possible to send clean,
=4

& crisp code at 5 wpm.—Peter Barna, Wil-
T'ps mington, Calif.

and OBTAINING ODD VOLTAGES

When you need “non-standard”’ voltages
T’echniques for experiments, don’t forget that your
tube tester is a good source of a.c. from 1
to 117 volts. All you have to do is solder
two lengths of test probe wire with clips
attached to pins 2 and 7 of an octal tube
base. By running the tapped-off voltage
through a rectifier-filter system, many use-
ful values of d.c. voltage can be obtained.—
Win. A. Irvin, Tumpa, Fla.

SM-0000-TH SENDING

For smooth, rhythmical sending with a
bug at lower speeds, the spacing between
dots must be increased. Wrap two or three

TUBE MANUAL PROTECTION

If you own a paper-bound tube manual,
you have probably found that the pages fall
out after the manual has received a little
rough treatment. Try clamping it between
two thin boards, drilling through the “sand-
wich” with either a hand drill or an elec-
tric drill, and then putting standard note-
layers of solder around the vibrating key-  book rings through the holes. This little
ing arm, and then separate the dot-making operation will keep your tube manual’s

NOW YOU CAN SECURE A

HIGH SALARIED - ¥0P PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastcst growing industry in America today, creating
unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering tcchnicians.

¢ LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailcy
Tech, offering unusually high starting salarics.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-  This M.nneupolis-Honeerll system
esting work as technical salesmen, research and development of guided controls hundreds of automatic man-
missiles, electronic business machines and automaticallv controlled

5 vfacturing operations. Experience
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. on live equipment is emphasized at

UP TO SEVEN TECHNICIANS are needed for every engineer ... this, plus Bailey and is another reason for the
superior training is why Bailcy Graduatcs are being paid more to start, tremendous backlog of high pay posi-
and are advancing more rapidly than many men who have spent four tions waiting BAILEY GRADUATES
years in training. b
Resident training is easier and costs less than [ — MAIL TODAY——————=—
you may think! We provide housing and part- | . X . .

time jobs while in school, plus free nation- I Please mail immediately this free booklet without obligation

wide employment serviece for graduates, If you

want to quickly enter America’s fastest grow-

ing and most exciting industry, write for free

booklet . ..no obligation.

VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS

1625 S. Grand ¢ St. Louis 4, Mo.

24 Always say you saw it in—POPULAR ELECTRONICS
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BECOME A RADIO TECHNICIAN For Only $22.95

CIRCUITS AT HOME
Al Guaranteed to Work!
Progressive Radio “Edu-Kit” ®

NOW INCLUDES
* 12 RECEIVERS
* TRANSMITTER
* SIGNAL TRACER
* SIGNAL INJECTOR
* CODE OSCILLATOR

PRACTICAL
HOME
RADIO
COURSE

only

N
)
It is understood and agreed that should
l the Progressive Radio ‘‘Edu-Kit'' be rcturned
to Progressive “'Edu-Kits'' Inc. for any
l reason whatever, the purchase price will be
refunded in full, without quibbie or ques-
tion, and without delay.
I he high recognition which Progressive
“"Edu-Kits”" Inc. has earned through its many
I years of service to the public is due to its
unconditional insistence upon the mainte-
nance of perfect engineeriny, the highest
I instructional standards, and 1009 adherence
te i ! i Money-Back Guarantee.
i s a result, we do not have a singie dissatis-
* No Knuw!edge of Radio Necessary | fied customer throughout the entire world.
% No Additional Parts or Tools Needed 2 cum omm mm omm o vt oom oo oo omm o @m

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

The ‘'Edu-Kit offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio theory, construc-
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using regular schematics; how to wire and solder
in a professional manner; how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn
and Practice code, using the Progressive Code Oscillatar. YOu will Jearn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic Radio & Electronics Tester and the accomPanying instructional material.

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 16 Receiver, Transmitter, 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 knowledde of radio or science is required. The "Edu-Ki is the
product of many years of teaching and engineering experience. The

to its Unconditional

t
! Y Edu-Kit" will pro-
vide You with a basic education in Electronics and Radio, worth many times the complete
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

You do not need tre siightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the '"Edu-Kit'’ in more than 79 coun-
ested in Radio & Electronics because you tries of the world. The '"Edu-Kit'’ has been
want an interesting hobby, a well paying carefully designed, step by step., so that
business or a job with a future, you will find you cannot make a mistake. The '‘Edu-Kit"
the ""Edu-Kit'* a worth-while investment. aliows you to teach yourself at your own

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

PROGRESSIVE TEACHING METHOD

The Progressive Radio ''Edu-Kit"' is the foremost educational radio kit in the world,
and is universally accepted as the standard in the fleld of electronics training. The "*Edu-
Kit'* uses the modern educational principle of ‘*Learn by Poing.”” Therefore you construct,
learn schematics, study theary, practice trouble-shaoting—ail in a closety integrated pro-
gram designed to provide an easily-learned, thorough an interesting background in radio.

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

tnciuded in the “*Edu-Kit' course are sixteen Receiver, Transmitter, Code Oscillator,
signal Tracer, and Signal Injector circuits. These are not unprofessional “‘breadboard’’
experiments, but gendine radio circuits, constructed by means of professional wiring
and soldering on metal chassis. plus the new method of radio construction known as
“Printed Circuitry.’”” These circuits operate on your regular AC or DC house current.

THE “EDU-KIT” 1S COMPLETE

You will receive all parts and instructions necessary to buitd 16 different radio and elec-
tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari
able, electrolytie, mica, ceramic and paper dielectric condensers, resistors, tie strips, cails,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder. etc.

in addition, you receive Printed Circuit materials, incliuding Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a useful set of toals, a
professional electric soldering iron, and a self-powered Dynamic Radio and Ejectionics
Tester. The 'Edu-Kit" also includes Code Instructions and the Progressive Code Osciilator.
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
wiil also receive lessons for servicing with the Progressive Signal Tracer and the Progres-
sive Sianal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in

Free Consuitation Service, Certificate of Merit and Discount Privileges.

Radio-TV Club, i
You receive all parts, tools. instructions, etc. Everything is yours to keep.

| PRINTED CIRCUITRY | |

0 Send *
0O Send *

Edu-Kit"” postpaid.
Edu-Kit"” C.0.D.

At no increase in price, the “"Edu-Kit"
now Includes Printed Clrcultry. You
bulld a Printed Circuit Signal Injector,

a unique servicing Instrument that can

l detect many Radio and TV troubles. '
|

‘ |

[

This revolutionary new technique of
radio constructlon is now becoming
popular In cominercial radio and TV sets.

A Printed Circult Is a speclal Insu-
lated chassls on which has been de-
posited a conducting materlal which
takes the place of wiring. The varlous
parts are merely plugged in and soldered
to terminals.

Printed Circultry is the basls of mod-
ern Automation Electronics. A knowi-
edge of this subject Is a necessity today (
for anyone Interested In Electronlcs.

November, 1959
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Unconditional Money-Back Guarantee

FREE EXTRAS

e SOLDERING IRON

e ELECTRONICS TESTER

« PLIERS-:CUTTERS

» ALIGNMENT TOOL

e WRENCH SE

e VALUABLE DISCOUNT CARD

» CERTIFICATE OF MERIT

» TESTER INSTRUCTION MANUAL

» HIGH FIDELITY GUIDE » QUIZZES

» TELEVISION BOOK » RADIO
TROUBLE-SHOOTING BOOK

» MEMBERSHIP IN RADIO-TV CLUB:

CONSULTATION SERVICE , FCC

AMATEUR LICENSE TRAINING

PRINTED CIRCUITRY

DER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS -WORTH: $7

I enclose full payment of $22.95.
I will pay $22.95 plus pestage.
[0 Rush me FREE descriptive literature concerning ‘‘Edu-Iit.””

SERVICING LESSONS

You will learn troubte-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will iecarn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
use the professional Signal Tracer., the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way, you
will be able to do many a repair job for
your friends and neighbors, and charge
fees which will far exceed the price of
the '*Edu-Kit.”* Our Consultation Service
will help you with any technical problems
you may have.

J. stataitis, of 25 Poplar Pi,, Water-
bury, Conn., writes: 'l have repaired
several sets for my friends. and made
money. The '*Edu-Kit’' paid for itself,

was ready to spend $240 for a Course,
but t found your ad and sent for your
Kit.'"

FROM OUR MAIL BAG

Ben Valerio, P. 0. B 21, Magna,
Utah: *The Edu-Kits are wonderful. Here
t am sending you the questions and also
the answers for them. | have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
Luild Radio Testing Equipment. { en-
joyed every minute | worked with the
different kits; the Signal Tracer works
fine, Also like to let you know that |
feel proud of becoming a member of your
Radio-TV Club.’"

Robert L. 1534 Monroe Ave.,
Huntington, W “Thought t would
drop you a few lines to say that ! re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
a low price. | have already started re-
pairing radios and phonographs. My
friends were really surprised to see fMme
get into the swing of it sa quickly. The
Troubleshooting Tester that comes with
the Kit is really swell, and finds the
trouble, if there is any to be found.”

ITS" INC.
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ELECTRONICS - COMMUNICATIONS
RESIDENT . CO-EDUCATIONAL
AM-FM RADIO - TV STATIONS

MARINE RADIO

TRAINING Is the finest. Well equipped col-
lege classrooms and laboratories with AM, FM
transniitters, radar and marine equipment, col-
or fundamentals, transistors, television, camera
chain, experimental laboratory test equipment,
etc. used as standard part of curriculum.

PRACTICAL On-the-job-training program.
College operates Radio Station KPAC, co-
owner of KPAC-TV. You learn the interesting
way. You learn by doing.

G.I. APPROVED

CO-EDUCATIONAL You enjoy the personal
growth and cultural advantages that only the
American co-educational college system can
provide.

LOW COST Being a non-profit vocational in-
stitution explains our low tuition rates . .. $36
per month. Room and board at campus dormi-
tory only $52 per month. Monthly payments
accepted.

FREE PLACEMENT SERVICE Our graduates
are in demand at good salaries. We have
trained men from all 49 states and abroad.

INVESTIGATE Write for illustrated booklet
P-48 for further details. Classes now forming.
Non high school graduates must pass entrance
examination. Persons 21 years or older may
be accepted on individual approval.

PORT ARTHUR COLLEGE

PORT ARTHUR, P-881, TEXAS
Founded in 1909

PORT ARTHUR
 COLLEGE —
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‘ Tips (Continued from page 24)
J pages {rom heing spread all over your work
arca. Also, the manual will be much more
convenient to use since it will open out
flat.—Allen Humphies, Scauwgus, Mass.

JAR HOLD-ALL

Discarded jars which are fitted with
spade lug bolts used to hold “cans” to a
chassis make
dandy contain-
ers for spare
parts. When
they are hung
on the wall with
“L” hooks, the
contents are in-
stantly visible.
Cost is low and
jars of any size
can be used.—
A. P. Zunelli,
Tumpa, Fla.

HARDWARE HANGERS FROM SOLDER

You can make handy hardware hangers
from lengths of wire solder. Just slip your
soldering lugs, grommets, and socket
wrench sockets over the hangers as shown
and it will be easy to find whatever you

| happen to need. Inter-linking hooks bent in

the hanger ends keep the hardware and
sockets from slipping off.- James A. Clif-
ford, Detroit, Mich.

TIN LITZ WIRE EASILY
A fair-sized thumbtack pushed into your
work board or table makes an excellent

|

miniature solder pot for tinning litz wire.
Puddle a little solder on the head of the
tack with your soldering iron and dip in the
end of the wire to be tinned. The outer in-

Always say you saw it in—POPULAR ELECTRONICS
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stereo
record players
are mnocent
of rumble,
wow, flutter

Or any noises
that
interfere
with enjoyment
of music

The Coronation 11, Model TSC-740—$42.50
*The Conguest 11, Model TSC-640—%$38.50

Manual Player, Model TP-59—$29.95

Transcription Turntahle, Model 4TR-200—%$49.50

Every Collaro stereo record player is built with typical British attention to every detail. They are precision engineered and rigidly tested to give truly profes-
sional performance and the ultimate in operating convenience. Here are some of the more important features that make Collaro the logical choice for stereo or
monophonic records. » Performance specifications exceed NARTB standards for wow, flutter and rumble — with actual performance test reports accom-
panying each mode! TC-99. * Extra-heavy, die-cast, non-magnetic turntables (weighing up to 8% Ibs.). Extra-heavy weight is carefully distributed for flywheel
effect and smoath, constant rotation. » Shielded four-pole motors are precision balanced, screened with triple interfeaved shields to provide extra 25 db reduction
in magnetic hum pick-up. » Detachable five-terminal plug-in head shells (on TC-99, TSC-840, TSC-740, TP-59) provide two completely independent circuits, guaran-
teeing ultimate in noise reduction circuitry. = Transcription-type stereo tonearms are spring-damped and dynamically counterbalanced to permit the last record
on a stack to be played with virtually the same low stylus pressure as the first. « All units are handsomely styled, available with optional walnut, blond and
mahogany finished bases or unfinished utility base. There's a 4-speed Collaro stereo record player for every need and budget! Prices slightly higher in the =
West. For free catalog on the Collaro line, write to: Rackbar Corporation, Dept.PE-11Mamaroneck, N. Y. {*Not shown. Similar in appearance to The Coronation.).&

November, 1959 27
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Learn af Home

in your spare time

to Fix Electric

Better Pay—More Opportunities

Get into a field where there is important work and opportunity for
the trained man. Millions of electric appliances are sold every year.

Every wired home now has an average of 8. Many of them neerl
service and repair. Owners pay well to have them fixed quickly,
properly. This is your oppertunity for a hetter job, your own part
time or full time business. NRI can give you the training you
need, at home, in your spare time.

Spare Time Earnings Start Soon

Soon after starting you will be alle to earn extra cash fixing
toasters, clocks. fans, vacoum cleaners., etc., for neighbors and
friends. Keep your job while learning and earning. Iut spare time
to work for you. Work in your basement, garage. spare room. You'll
he amazed how easily, quickly vou, too, can start earning many
extra dollars. NRI shows you how. Even before you finish training
your spare time earnings may pay for the course and equipment.

NRI Sends Tester to Learn and Earn

You need proper equipment to service today’s automatic appliances.
With this course vou get parts to build professional type. multi-use
Appliance Tester. You learn to use it. Takes guess work out of

servicing.  Mail coupen for FREE beok and Saumple Lesson. See
how eusy it is to learn. Find out about NRI—u school that for
more than 40 years has heen

training men. through home study,
for success, good pay jobs. Our
reputation, record, experience huck
up this course. Address Natinnal
Radio Institute, Dept. D4M9,
Washington 16, D. C.

| NATIONAL RADIO INSTITUTE |
Dept. DAMSY, Washington 16, D, C.

| Send me Lesson and Book Free. No Salesman will call. |

l

|

[ INBIG iwreiorare’s 5075 T oo oo = o ST e et Age...._.._..

Zone....... State
LAEREP_IT_E_D' MEMBER NATIONAL HOME STUDY COUNC‘l_J
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| Tips (Continued from page 26)
sulation will char off, and with a little
manipulation you’ll have a beautiful tinning
job.—John Bachtell, Woodhaven, L. I,N.Y.

REJUVENATING DRY CELLS

If you ever want to squeeze a few more
hours of service out of some dry cells that
have had it, try giving them a drink—not
whisky, but just plain water! Drill a few
small holes near the top of a cell and then
soak it in water for awhile. Sometimes this
will cause the chemicals in the dry cell to
revive and the cell will come back to life.
Frequently a good drink of water adminis-
tered in this fashion will mean up to 20 or
more hours of useful service from an ap-
parently dead cell.—Russell C. Boe, Hous-
ton, Texas.

KEEP ALLEN WRENCHES HANDY

You can keep your Allen wrenches or
drills handy in a “holster” made from a
35-mm. film can or a frozen fruit juice con-
tainer. If the
can 1s packed 1
with a small roll
of corrugated
cardboard, it
will hold the
wrenches neat-
ly. Fasten a
shade roller
bracket to the
lid of the can for
shop wall
mounting; this
bracket makes a
convenient hold-
er, yet the can
may be readily
removed and
placed in a tool -
box for use outside of the shop.—Glen F.
Stillwell, Manhattan Beach, Calif.

SIMPLE PHONE TIP CONNEGCTION

The next time one of your phone tips
breaks off, simply bend the end of the flex-
ible foil phone cord wire over the end of an
ordinary wooden match, and then push the
matchstick into the sleeve of the phone tip.
Break off the matchstick close to the end
of the tip and push the insulation up
against it. This procedure will result in
a tight-fitting reliable connection.—Art
Trauffer, Council Bluffs, Iowa.

Always say you saw it in—POPULAR ELECTRONICS

www americanradiohistorvy com


www.americanradiohistory.com

Lccredited by the National
Home Study Ccuncil

good training

doesn't cost . . .
it paysl

We Guuruht‘eein' -
Get all 3 FREE

We guarantee

to train you until you receive

Your FCC License

—or your money back

The Master Course in Electronics will provide you with the
mental tools of the electronics technician and prepare you for
a First Class FCC License (Commercial) with a radar endorse-
ment. When you succassfully complete the Master Course, if
you fail to pass the FCC examination, you will receive a full
refund of all tuition payments.

Cleveland Institute training results in job offers
like these:

Radio Operators

TWA has opportunities
for radio operators with
a 2nd class license or
better. Must be able to
type at least 35 wpm.
Free transportation for
self and family. Vacation
and many other benefits.

Electronic Technicians

Goodyear Aircraft Corp.
has openings for elec-
tronic technicians, to
work as assistants to en-
gineers on developmental
electronics projects such
as missile systems, radar,
antennas and analog
computers.

And our trainees get good jobs

'‘Investment in training really pays off’’
“I am now employed by the Western Electric Com-
pany as an electronic tester. My status as a student
of Cleveland Institute was an important factor in
my being employed. Knowledge gained through the
course has proved amazingly helpful and affords me
a feeling of complete confidence.”

T. E. Spence, Greensboro, N. C.

Cleveland Institute of Electronics
4900 Euclid Ave. Desk PE-58 Cleveland 3, Ohio
November, 1959

Get Your FCC License
Quickly

License
||

Cleveland Institute of Electronics
Desk PE-58 4900 Euclid Ave.. Cleveland 3, Ohio

l Tlease send Free Boo_klets prepared to l_le}p me I
get ahead in Electronies. 1 h_avg had training or

l experience in Electronics as indicated below:

] [J Military [J Broadcasting i

] [J Radio-TV Servicing [] Home Experimenting [ |

] [] Manufacturing [J Telephone Company ]

0 [J Amateur Radio [] Other [ ]

I _ — S

J In what kind of work In what branch of 1

j are you now engaged? Electronics are you [

interested ?

i I

i I

l Name. Age l

i i

I Address i

i i

City Zonme___State_

I PE-58 i

N YT L L L L N
29
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KIT: HSK33 turntable, 49.50; SAK 12 12" tone
arm, 23.95; TBA base, 17.95. %

... there’s only one choice
you need to make

DELUXE ASSEMBLED: 33H turntable.
79.50; 212-SX tone arm, 34.00; 33C base, 23.95.

If you have decided to go real hi-fi and
want the security of professional playing
equipment, then naturally you’ll step up
to a GRAY turntable and arm combi-
nation.

Whether you choose the custom deluxe
factory assembled units or the economi-
cal precision kits, you get all the engi-
neering extras exclusive with GRAY.

GRAY stands for superb engineering
and highest value for those who need

the best.

exclusive GRAY features

Qversized platter and bear.
ing assembly

GRAY Hysteresis Belt Drive
High Fidelity

G R A Division

DEPT. P, 16 ARBOR ST., HARTFQRD 1, CONN.

30

CITIZENS BAND KIT
The “‘Custom Dispatcher’” Citizens Band
transceiver kit has recently been an-
nounced by Chickasha Electronics, Inc., 828
Chocktaw Ave., Chickasha, Okla. Both the
transmitter and the receiver circuits are

crystal-controlled, and squelch and noise
limiting is incorporated. Power input is 5
watts; sensitivity, 1 microvolt. The trans-
ceiver operates on 6 or 12 volts d.c., or 117
volts a.c. Price, $69.95, the kit is furnished
complete with all parts, a microphone, and
crystals.

ELECTRONICS PLIERS
Four pairs of Channellock pliers espe-
cially designed for all types of electronics
work have recently been introduced by
Champion Dedrment Tool Company, Mead-
ville, Pa. Design features include long-

reach jaws and handles, precision-matched

jaws and points, and hand-honed, hardened

cutting edges. The line includes a pair of

flat-nose pliers ($3.10), a diagonal cutter
(Continued on page 34)

Always say you saw it in—POPULAR ELECTRONICS
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LAFAYETTE'S

1960 CATALOG
|303 GIANT SIZLD PAGES
~ Gur 39th Year |

 The Compizte Catalog Featuring
“The Bes? Buys In The Business’”

FOR THE NEWEST AND FINEST IN
STEREOPHOREC HI-FI EQUIPMENT AND SYSTEMS
@ PUELIC ADDRESS SYSTEMS

(& ‘hMV.)f_ ”J.JA'WP.?

BT Bty

- @ Y4PE RECORDER:
® AFATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
© RADIQ & TV TUBES AND PARTS

B MMIATURE COMCONENTS
® EXCLUSIVE LAFLYETTE TRANSISTOR & HI-FI KITS

Svad for Lafay:tie’s FREF Catalog—the most cam-
pimte, up-to-the-minute electron ¢ supply catalog

 ¢cr=mmed full «f everything in zle(‘lrom(‘s at our
customary dowi -to-earth money- sw 1g prices.

CONTAINS HUMDREDS OF EXCLUSWE LAFAYETTE ITEMS
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM
ARY OTHER SOURCE — SEND FOR YOUR COPY NOW!

A “must” fo- the economy-minded hi-fi en hu
stast, exper:menter, hobbyist, engineer, techni-
caan, student, serviceman and dealer.

Seaders én He- %

e oy o
Ani6s wnp. sy

EASY PAY TERMS Available on orders aver $20

The most complote selection and largest stocks of hi- ﬁ.companp—xh and
- systems~—availahle for immediate deli ivery at tae lowest possible prrices.
~ Save even mcre on Lafayette endorsed “bestibuy™ complet’e systems. Only 109, down— Up to 18 months te pay
| - 4 B A — == b et e e el
- : KT-155 k] L 2R PA-36 TRANSISTORZED
? PUREE W R . | 20WER NEGAPHDNE
el i G -
Bt {Less -
3 o § Cab nat) "“‘
= W = 18.50 pyq:- 29.-
[

4 SPBD CHANGER

Y WITE BRAND NEW \

+

@
~. | = R X
GE YR-22 (7 MIL) DIANOND
TM-66 £ STEREQ _ STIREQ CARTRIDGE
AUDID WALYST i 39.95
\ 11.95
RY-60
5 4 28,000
=t PROFESSIOMAL PIi-331 3375 RPM 0dM b
I COMMUNICFTIONS ~ HYSTERESIS TURNTABLE PER V0.1
RECEIVER 47.50 MILTITEGER . SK-128 ULIRL.INEAR
| K1-200 KIT 64.50 I Bise 8" DUAXIA. SPEAKER
2 HE-10 WIRED 79.95 <2 ‘ 19:59
MRS ST ANE [ R WO _—“_-—_-!

LAFAYETTE RADIO, Cept. IK-9

END fOR THE WORLD'S LEADING ELECTRORICS,

303 GIANT L
n SIZED PAGES OUT & g
, AND RADI®, 1.V, INDUSTRIAL, AKD HI-FI GUIDE !
5' PASIE? [ Send FREE LAFAYETTE Catalog 600 E

K ; B oy ... State. .

Novamber, 359
wWwWwW americanradiohistorvy com

R E E <ot :
1 P.0. Box 222, Jamaica 31, M. Y. "

=
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Complete

!

LAFAYETTE LA-250
NEW GE VR-22 (.7

LAFAYETTE wooD (¢

his superb system will a?‘d a new dimension
in lving to your hame with all the excitement
and realism of g flve €oncert. The new Lafayette
LA-250, 50-watt stereo amplifier (25 watts each
channel] forms the heart of this outstanding
stereo hi-fi phonograph masic system—the fea.
tures, versatility and advaaced circvitry of this
. unit are second to none. Also included is the
famous Garrord RC121/11- intermix 4-spced au-
tomatic record changer with full manual or
cutomatic operation supplied with your choice
of stereo cartridges-—the new GE VR-22 (.7 Mil}
diamond stereo cartridge, Pickering 371-7D
F (.7 Mil} diamond stereo cartridge, Shure M7D
{.7 Mil) diamond stereoc cortridgesor the new
Electro-Voice 31 MD7 (.7 Mil) diamond stereo

GARRARD RCIZ21/11
& W00D BASE
| LAFAYETTE
o sks8

Stereo Phono Sys.

" GARRARD RC 121/11 STEREO CHANGER

COMPONENTS

2. LAFAYETTE SK-58 FAMOUS FREE EDGE
1277 COAXIAL SPEAKERS @ 29.50

50-WATT AMPLIFIER . . 89.50
MIL) DIAMOND STEREO CARTRIDGE .. .24.45
41.65
HANGER BASE 3.95
59.00

REGULAR CATALOG PRICE 218-3%

YOUR GUARANTEED BEST STEREO SYSTEM BUY!
You Save 44.05

with the 2 famous free edge Lafayette SK-58 12~
Coaxial speakers-with built-in crossover network
and brilliance level control. System supplied
with plugs, cables and simple instructions.
Shpg. wt., &7 Ibs.

HF-68Y Hi-Fi STEREO PHONO SYSTEM with
choice of cartridge and mahogany, walnut or
blond chenger base {please specify) 17.45
down 12.00 Monthly ........ .......... Net 174.50

HF-683 Same as HF.681,but with 2 Lafayette
Eliptoflex Series Boakshelf Enclosures {please
specify finish). Shpg. wt., 143 Ibs.

22.99 Down, 15.00 Monthly ........Net 220,95

HF-682, Stereo AM-FM-Phono System. Same as

) cartridge. Supplied with

LAFAYETTE 35-WATT INTEGRATED STEREO
AMPLIFIER KIT

NEW!

KT-236 -

IN KIT FORM

52.50

@ 34-WATTS MONAURALLY=T8 WATTS PER CHANNEL ©

FREQUENCY RESPONSE 15-30;000 CPS == 1 DB @ UNIQUE

“BLEND” CONTROL ® CONCENTRIC CLUTCH—OPERATED
VOLUME CONTROL @ DUAL CONCENTRIC BASS AND TREBLE
CONTROLS @ 4-EL84 TUBEY IN PUSH PULL

This exciting new amolifier kit combines dual preampiifiers
ond dual 18 watt power amplifiers on ong compact chassis.
Instant selection from monophonic to stereof ic is providad
by the turn of a switch. An amazing new **Biend’’ control
givet continuously voriable” channel separafion from full
monophonic to full stereo. Tha concentric clutch-opera‘ed
volume control offers independent or simultaneous level ad-
justments of both channels. Duel concentric bass and treble
controls furnish 4 independent ‘tonal adjustments. Harmonic
distortion less than 0.15% at normal listening level. 1.M dis-
tortion is less than .3%. Hum and noise 70 db below rated
output. Complete with cage, legs and detailed instructions.
Shpg. Wt., 24 1bs.

KT 236 Stereo Amplifier Kit 5.25 Down

................ Net 52.50

32

. the laofayette wood
LAFAYETTE base cut for the RCI21 in your choice of fin-
ELIPTOFLEX ishes. These outstanding components are coupled

Unquestiph"able Economy-EI*eg_a‘nt Styl

MONEY-BACK GUARANTEE

Lafayette Kits are exclusive products of Lafayette Electronics. Each Lafayette Kit must
meet or exceed its published specifications, or your money s refunded in full.

HF-681 but including the new lafayette LT-50
stereo tuner. Shpg. wt.,, 85 Ibs. 28.75 Down,
17.00 Monthly ..ot Net 287.50

ng "
DELUXE 70 WATT BASIC AMPLIFIER

KT-400.
IN KIT FORM

69.50

LA-250
COMPLETELY WIRED
94.50

@® CONSERVATIVELY RATED AT 70 WATTS @ |INVERSE
FEEDBACK © VARIABLE DAMPING @ MEVERED BALANCE
AND BIAS ADJUST CONTROLS @ AVAILABLE IN KIT AND
WIRED FORM .

Here's ultra-Stability in a 70 watt basie power emplifier em-
ploying highest quality components. Features motgched pair
KT 88’s and wire range linear Chicago output transformer,
variable damping control and meter for bias and balance.
Frequency response 10-100,000 cps &= 1 db. Hum and noise
90 db below full output. IM distortion less than 1%% at
70 watts, less than 9.3%, below 30 watts, Harmenic distortion
fess than 2% ot 70 watts from 20 to 20,000 c¢ps =+ 1 db.
Output impedance 4, 8 and 16 ohms. Size 14%: x 10 x 7%”
including cage and knobs. Shpg. Wt., 40 tbs.

KT-400 Lafayette 70 watt Deluxe Basic Amplifier Kit come
plete with cage and detailed assembly instructions. 6.95 Down,
Net . - 69.50
LA-70 Same as above completely wired and tested with cage
and instruction manual 9.45 Down ... Net 94.50

Always say you saw it in—POPULAR ELECTRONICS
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Lafayette Superior Quality Hi-Fi Kits ‘

50 WATT INTEGRATED STEREO AMPLIFIER

K7-250
IN KIT FORM

64.50
1A-250

COMPLETELY
WIRED

89.50

@ RESPONSE 17-21,008CPS + 1 DB {at normal listening
level) @ UNIQUE “BLEHD CONTROL © PREMIUM EL8S
OUTPUT TUBES @ 50 WATTS MONAURAL—25 WATTS EACH
STEREO CHANNEL @ CLUTCH-OPERATED VOLUME CONTROL
@ SEPARATE BASS & TREBLE CONTROLS

A compieiely new sterec high fidelity. amplifier with o high
quality ef reproduction, remarkable websatility ond new dis-
tinctive stwling Fuli range of controls' include a unique
“blend” caatrol for ¢en‘iavousiy variable shonnel separation
—from fult monausol tc tutl stereo, 4-position Selector, Mode,
Loudness and Phasing sw nhes Plus outputs for &, 8 or 16 ohm
speckers Formonic disiost on tess thon 0.25%,, M distortion
tess thoa 1% Hum and Nolse 74 db befow #ull output.
Assembly i; simpla—no special skiils or tools required. Com-
plers with deluxe caoinet ond legs, all parts, tubes and de-
tailed insirection monual. Shpg. wt., 26 Ibs.

KT-250 Stereo Amplifier Kt 6.45 down. .Net 64.50

LA-250 Stereo Amplifier, wired & tested—8.93 down
Net 89.50

e

STEREO /MONAURAL POWER AMPLIFIER KIT

X1-310
£N KIT FORM
47.50

. —— o 7ty rdnmn

14-310
COMPLETELY
WIRED

72.50

@ 36 WATT STEREO AMPLIFIER—18 WATTS EACH CHAN-
NEL ® ENPLOYS 4 PREMIUM-TYPE 7189 TUBES @ 2
PRINTED CIRCUIT BOARD: fOR SIMPLIFIED WIRING @
| RESPONSE EETTER THAN 35-30,000 CPS £ 1, D8 AT 18
WATTS @ LESS THAM 1°, HARMONIC OR IM DISTORTION

A surerb tasic slered amplitier in easy-to-buitd kit form. Unit
may be used with o stereo preamplifier 1o provide two 18 watt
sterec channals o, at the flick of a switch, as o fine 36 watt
monoxral empliffer Contrals include 2 input volume controls,
Chonral Revecse switch and Monaural<Sterec switch. Dyal out-
puts tor 4, K, 16 -.ar 32 ohm speokers. Input sensitivity .45
volts ber channel for full output. Tubes are 2-6AN8, 4.7189,
GZ-34 rectifior. Size 10-9/1%” d x 5%” b x 13%” w. Com-
plete with cage, all parts, tubes and detailed instruction
manusd! Shpg. wt,, 22 Ibs.
KY-310 Stereo Power Amplifier Kit—4.75 Down .Net 47.50
LA-310 Stereo Power Amplifier, wired and tested—6.95 Down
Net 72.50

Lafayette Radiwo

NEW YORK, N. Y. BOSTON, MASS.
1€0. 6th Ave. 110 Federal $1.
_wl)rlh ‘-500 HUbbard 2:7850

November, 1959

———— ——— SIS

Outstaniding Design = Incomparable

165-08 Liberty Ave.:

BRONX, N. Y.
542 E. Fordham R¢.
EOr,dh"gm 7-,8’] 3

PROFESSIONAL STEREO CONTROL CENTER'

ke - | . KT-600
: ce e

#
AN KIT FORM 1

=

LA-600
COMPLETELY
WIRED

134.50.

©® RESPONSE 5-40,000 CPS £ 1 DB @ UNIQUE STEREOC &
MONAURAL CONTROL FEATURES @ PRECISE “NULL” BAL-
ANCING SYSTEM @ CONEENTRIC INPUT LEVEL CONTROLS

A truly professional sterso prégmplifier and master audlo con-
trol center—solves overy ste monoural control problem,
Fectures unique Bridga Control for varioble cross-channel feed
for elimination of exaggerated clignnel seporation effects—
plus controlied 3rd chonne! outpufy, Hos oll-concentric con-
teols—inciuding clutch-operoted Volumd, Balonce contral. Pro-
vides complete and odvonced facilities for occepting, con-
trolling and providing undistorted gdin for any and oll program
sources. Seasitivity 2.2 mv for | volt out {low level inputs).
Duat low impedance ‘‘plate follower’’ outputs 1500 ochms. Re-
sponse 5-40,000 cps = 1 db. less than .03% .IM distortion.
Less than .19 harmonic distortion. Hum ond moise 80 db
below 2 volts {high tevel inputs). Uses 7 new 7025 low-noise
duatl triodes. Size: 14” x 4%” x 10%”. Shog. wi, 16 ibs.
Complete with oil parts, tubes, deluxe cabinet and detailed
instruction manuol.

KTY-600 Stereo Preamplifier Kit—7.95 Down .......... N\al 79.50
LA-600 Stereo Preamplifier, wired end tested—13.45 Down™

Net 134.50"

e —

o — =

Performance

FM-AM STEREO TUNER KIT
s

e M
K7-500 i
et IN KiT FORM

17-50
COMPLETELY
WIRED

>, ' 124,50

® 11 Tubes {4 dual-purpose) 1 Tuming Eye -+ Selenium
rectifler provide 17 tube performance ® Multiplex Out-
put for new Stereo FM @ Armstrong Circvit with Dual
Limiters and Foster-Seeley Discriminator € Extreme
Sensitivity and Wide Frequency Response.

A precision engineered, Nghly stable tuner—perfect for life-
like stereo FM-AM broadcast reception, FM reception and/or
AM reception. Feolures separote tuning ond volume cantrols
for AM ond FM. Magic eye on AM and FM, plus automatic
frequency control on FM for accurate tuning—stations are
*‘locked’” In. Other deluxe features include caothode foltower
outputs and 5-position Function Selector. Efficient, broadband
circuitry on AM with built-in antenna. FM section feotures in-
civde 2 microvolts sensitivity for 30 db quieting, frequency
response 20-20,000 cps = %2 db and full 200 KC bandwidth.
Two printed circuit boards make wiring simple—even for such
a comglex unit. Complete kit includes all ports, deluxe cabinet
and détailed instruction manual. Size is 13%” W x 10%” D x
4% 7 H. Shpg. wt., 22 Ibs.
KT-500 FM-AM Stereo Tuner Kit—7.45 Dawn .Net 74.50
LY-50 Same as above, wired & tested—12.45 Down

Net 124,50

JAMAICA, N. ¥
AXtel 1-7000

NEWARK; N. J.
24 Central Ave,
MArket 2-1661

PLAINFIELD, N. )
139 W. 2nd $t.
Plainficid 6-4718
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FREE ALLIED'S
1960

ELECTRONIC SUPPLY CATALOG
T3 i ked

ELECTRONICS ¥, SAVE

. ON EVERYTHING |

prrty iy ML

1IN ELECTRONjCS [

EASIEST TERMS
only $2 down on
orders up to $50

e

WORLD’'S LARGEST STOCKS

Send for the most widely used buying
guide to everything in Electronics
for Experimenters, Builders,
Amateurs, Servicemen, Engineers
and Hi-Fi enthusiasts. Save on:

SKNIGHT-KITS®—Best in Build-Your-Own
*Everything in STEREO Hi-Fi

*Hi-Fi Music Systems and Components
“Tape Recorders & Phono Equipment ——
*Public Address & Paging Systems ‘
AV Tuhes, Antennas, Accessories
#Amateur Station Equipment
“atest Test & Lob Instruments
Parts, Tubes, Transistors
‘Everything in Tools & Technical Books

SAVE on everything in Electronics
at ALLIED — get fastest service,
expert personal help, guaranteed
satisfaction. Send today for your
FREE 1960 aLLIED Catalog.

Everything in Electronics
from One Reliable Source

our 39th year

ALLIED RADIO

+ ALLIED RADIO CORP., Dept. 79-19 g
: 100 N. Western Ave., Chicaga 80, Il :
+ [J Rush FREE 1960 ALLIED Catalog. 3
& 5
+ Name :
- L
- -
* Address .
- L
- L
S City Zone State g
.

..........................................:

34

producits
(Continued from page 30)

with wire-stripping notch ($3.40), a pair of
round-nose pliers ($3.10), and a long-reach
end cutter. ($3.40).

STEREO CARTRIDGE

Audio Empire, a new name in the hi-fi
field, has recently announced its first high-
fidelity product, the Em-
pire 88 ‘“Stereo/Balance”
stereo cartridge. A new
type of stylus lever design
affords an extremely low
dynamic mass and the
stereo outputs are with-
in 1 db of each other. Fre-
quency response is from
20 to 20,000 cps * 2 db;
channel separation, 25 db;
output level, 5 millivolts
per channel; compliance
(vertical and lateral), 5x
10-* cm/dyne. Available
with 0.7-mil diamond stylus for $24.50, with
0.7-mil sapphire stylus for $18.50. (Audio
Empire, Precision Products of Dyna-Em-
pire, Inc., 1075 Stewart Ave., Garden City,
L.I,N. Y)

SPEAKER SYSTEMS
Two Audax bookshelf speaker systems
have recently been announced. Styled by
George Nelson, the cabinets are made of
oiled walnut and are finished on all four
sides. A new type of speaker grille com-

posed of Dynel is incorporated into the
systems esthetic and acoustical design.
Both of these systems use the new Audax
“Paraflex” speakers. Model CA-80 (shown
in photo) contains two 8" extended-range

Always say you saw it in—POPULAR ELECTRONICS
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REMARKABLE TUBE VALUES AT 1950 PRICES

ALL TUBES INDIVIDUALLY BOXED, CODE DATED
AND BRANDED “TRU-VAC®"
Typical TRU-VAC® Bargains!

THIS IS A PARTIAL LIST 4SN7GT .. ALWAYS 30c
Thousands More Always In Stock W AGT ALWAYS 30c¢
Ova AU 6as 688 6CHE 65T 784 12AT6 12547 36
028 3BCS  HABM 68A6 6Cl6  658GT 78S 12A17  118)7 38
147GT 3BN6 sACT &BCS  6CME  BSAT 786 124U6 128K7 39744
183GT 3826 6AFa 6BCB  6CM7  6SD7GT 787 12AU7  12SN7GT 4l
1¢6 ICB6 6AGS  6BD6  6CNT  6SFS 788 12ave 12507 42
1c7 Q4 5AHAGT 6BE6  6CQB  65F7 7C4 12av7 12V6GT 43
1F4 354 sAH6  6BFS  6CRS  65G7 7CS  12AXsGT 12WeGT 45
1Fs Ve bAKS 6BGOG 6CS6  BSHT 7C6  y2ax7 12Xa SOAS
1G4  AROTA BALS aBHe  6CUS  85)7 7C7 12A27 1aA7/1287 5085
THSGT 4BSB  6AMB  6BJ6  8CUL  8SKT TES 1784 1488 50Cs
N4 4817  H5ANB 68KS D6 517 7%6 12BA6 1407 soLe
e 4CBS 6AQS  6BKT  6DES 6507 787 128A7 19 56
INSGT SAMB 8AQE  &BLTGT 8DG6GT 6SR7 7E7 128D6  19AU4GT 57
RS SANS 6AQ7 6BNS DAL b14 7¢8 128E6 198G6G 58
185 SATB 6ARS  6BQ6ST 6FS sUs 767 12BF6 196 LAY
114 SAVB BASS  88Q7  bi6 6V6GT  7H7  12BH7 1918 75
s SAZ4 bATE  bBRE  6HE 6WOGT N7 12806 24A 76
1us SBRE  6AU4GT gpss 614 bx4 707 128R7 2526GT 77
Jvz  SJ6  BAUSGT eBYSG IS 6XSGT 757 128Y7 26 78
§x2  SR4. BAUS  8BIb b6 (31} 7x6  12CAS 27 80
2484 SU4  6AUB  spZ7 87 6Y6G 7X7  12CNS 35 B4a/624
2BN4  SUB  SAVSGT 6C4 6K6GT  7aa/XXL 7va 1204 35A5 11723
2Cys SV4G  BAVe oCBs K7 7AS 724 12¢5 3585
3A4 SV6GT bAWSE 6CD6G ONT 7Ab 1248 127 35C5
3IAS Sx8  bAX4GY sCre  6Q7 TAT 12485 1216 ISW4
AL SY3  SAXSGT 6CG7 654 7a8 12aQ5 1207 3525

1 YEAR GUARANTEED PICTURE TUBES
Brand New* Allied A-1 Tubes Brand New

Below Listed prices do not include dud. Add Additional $5.00 Deposit
on tube sizes to 20"; on 21” and 24’ tubes - $7.50. Deposit refunded
immediotely when dud is returned prepaid. Aluminized tubes - $4.00
extra.

Picture tubes shipped only to continental USA and Canada — All tubes
F.0.B. Harrison, N. J.

oBP4 70w 1aMPA 1209 17CP4 1ac  19APS 1239 FTATPA 187V 216P4 1839 20YP4 1333
2Lra 16.4%  14KP4 1199 17GP4 1739 20CP4 1589 21AMPA 1799 21KP4 1BIP  ZHIP4 17 4%
T4B/CPA11.9%  T6LPA  1T19 1THP4 1599 20DP4  15.8% 21AU4 1079 1MP4 27209 24AP4 1949
SADA  14.0%  TORPA 1199 171P4 1497 F0HP4 1739 21AVPA 1879 2IYPA 1339 74CP4 1779

4DP4 1219 ITAVRA 1549 170Ps 1387 T1APE 2149 21AWPA 1749 21WPA 1799 74DP4 2979
CGPe 1609 178P4 1349 17TP4 1899 2VALPA 179 2TEP4 1729 21XPE 1749

/ Y
T <. factory second tube!
t 100,000 new UL PO = s
gmsekﬁssﬂffim.gf S8 T

We wan 1st.
{omers bY “rdeecl; of $25 of
= be Gua CONs
1o replace free any tube: RANTE, OL
= which becomes defective in: & Izhfche" You RED To Worg ES
&

every new €
rec

Y

year of-d

P 8, ecef

. B e Tho
ATTENTION QUANTITY USERS! S AL U Yo T, 320
gig Discounts Are Yours . . . Coll or Write For Our 1000 Tube “Privote 20 & gy ) ... $37
Lebel” Speciall Attention Branding Dept. MGR, All o 345
MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, reake,

1¥ NOT COMPLETELY SATISFIED]

TRU-VAC® PAYS YOUR POSTAGE

On orders of $5 or more in U.S.A. and Territories. Send approximate
pestage on Canadian and foreign orders, Any order less than $5
requires 25¢ handling charge. Send 25% on C.0.D.'s, All erders subject
ta priar sale.

Camplying with Federal regulations, the following statement appears
in all Tru-Vac advertising: Tubes appearing in this ad may be FAC-
TORY SECONDS or USED tubes and are clearly marked.

Write Dept. L For FREE LIST Of Other Tuba
. ¥ Types and Products Sald By TRU-VAC®
.
Electric Company

Harrison Avenue Box 107 Harrison, New Jersey Visit Qur .Hugu Testing Dept. In The Heart
HUmboldt 4.9770 Of Harrison, N. J.’s Electronics industry
November, 1959 33
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COMPLETE SERVICE TRAINING

* .. written so you can understand it!

for the complete
2-volume course

-,

Fix any TV or Radio
Ever Made

EASIER-BETTER-FASTER!

No complicated theory or mathematics! These famous Ghirardi
books get right down to brass tacks in showing you how to
handle all types of AM, FM, and TV service work by approved
professional methods. Almost 1500 pages and over K00 clenr
illustrations show how to handle every phase of troubleshooting
and servicing. Each book is eo-authored by A. A. Ghirardi whose
manuals have helped train more servicemen than any other hoohs
or courses of their kind!

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A_ complete guide to profitable professional methods. For the
beginner, it is a comprehensive fraining course. For the experi-
enced serviceman, it is u quick wuay to '‘brush up’’ on speciiic
jobs, to develop improved iechniques or to find fast answers
to puzzling service problems. Includes invaluable “'step-by-
step”’ troubleshiooting charts that show what to look for and
where. 820 puges, 117 illustrations, price $7.50 separately.

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This 669-page volume is the idea! guide for servicemen who
realize it pavs to know what really mukes modern radio-TV
receivers ‘‘tick” and why. Gives a complete understanding of
basic cireuits and circuit variations; how to recognize them at
@ glance; how to eliminate guesswork and useless testing in
servicing them. 417 illus. Price separately $6.76.

Special low price . .. you save $1.25

If broken into lessuns and sent to You as a “‘course,’ vou'd regurd
these two greal books as a bargain at $75 or more!

Under th new ofer, sou buy both books for only $13.00 . . .
3 ave $1.25—and have the privilege of paying in easv instali-
ments while vou use them! No lessons 1o wait for. You learn fast—
and right!

i-==<=STUDY 10 DAYS FREE!===

Dept. PE-119, RINEHART & CO., Inc.

232 Madison Ave., New York 16, N. Y.
Send hooks below for 10-day FREE EXAMINATION. In 10
days 1 will either remit price indicated (plus postage) or

relurn hooks postpaid and owe vou nothing.
0 Radio & TV Heceiver TROUBLESHOOTING & REPAIR (Price
87 separately)

O Radio & TV CIRCUITRY & OPERATION (Price $6.75)
Check here for MONEY-SAVING COMBINATION OFFER
Save R].25 Send hoth of ahave hig hooks al spe-
rice of only $13.00 for the twa. {Regular price $14.25
ave §1.25.0  Payable at rate of %4 plus postage

¥s if vou decide 33 a month for
ntil tt

cial pr

. . you

keep Looks and $:
1@ total of $13.00 has been paid.

Ciw. Zone, SUlNeL &0 Dk bk dddebe T 100
Outside U.§.4.—88.00 for TROUBR

$7.23 for CIRCUITRY & OPERATIO 14.00 for hoth
only, but wmoney refunded if you ret books in 10 days,

-----------m-_--k‘

NS Cash
urn

:: r---’_--_

i ( producits
| (Continued from page 34)

speakers and Model CA-100 has two 10"
woofers plus two cone tweeters. Prices:
Model CA-80, $99.95; Model CA-100, $139.50.
(Audax, Inc., Division of Rek-O-Kut Co.,
Inc,, 38-19 108th St., Corona 68, N. Y.)

BATTERY CHARGER

Terado is olfering a new “Hi-Power”
battery charger for use with 12-volt bat-
teries. The Model 50180 plugs into stand-
ard auto cigarette lighter reccptacles and
charges a 12-volt battery overnight. The
2% " x 2%"” x 4%" unit features two silicon
diode rectifiers in a full-wave circuil. A
built-in light indicates batterv condition.
Complete with 8 a.c. cord, $19.95. (Terado
Company, 1057 Raymond Ave., St. Paul §,
Minn.)

LOW-PRICED STEREO AMPLIFIER
The AF-4 low-power economy-priced
stereo amplifier, recently announced by
EICO, features two 4-watt sections and has
complete facilities for accommodating any
\ type of stereo or mono program source. In-

dependent, concentric level and tone con-
trols are provided and feedback circuitry is
used throughout to reduce distortion. Price
in kit form, $38.95; factory-wired, $64.95.
(Electronic Instrument Co., Inc., 33-00
Northern Blvd,, Long Island City 1, N. Y.)

STEREO HEADPHONES

Cushioned hi-fi headphones especially de-
signed for stereo use are being offered by
Koss, Inc., 2227 N. 31st St., Milwaukee 8§,
Wis. The Model SP-3 “Stereophones” have
a (requeney response {rom 30 to 15,000 cps,
and can be used for mono as well as stereo
operation. Connection to a hi-fi amplifier
is simple since the impedance of the
“Stereophones” is 4 ohms. Adapters 1o
match 600-ohm and 12,000-ohm outputs are
also available. Complete with 8 cable and
plug, $24.95, B30

Always say you saw it in—POPULAR ELECTRONICS
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NOT USED,NOT PULLED OUT OF OLD SETS

BETTER
THAN

70%

OFF!

and RAD-TEL'S FIRST QUALITY ... Remember .
All Rad-Tel Tubes Guaranteed 1 FULL YEAR

Rad-Tel — Suppliers In. Mail Order For Over 10 Years!

Type Price Type Price Type Price Yype Price Type Price Type Price Type Price Type Price
1AX2 62 5AM8 .79 6AM8 .78 6BQS5S .65 6DTé .53 12AQ5 .52 12Le .58 1978 .80

1B3GT 79 SANS .86 | 6ANB .85 | 6BQ6GT 6J5GT .51 | 12AT6 .43 | 125A7M .86 | 25BQ6GT
185 51 5AQ5 .52 6AQ5 .50 1.05 6J6 67 | 12a17 76 | 125K7GT 1
104 57 | Sats 80 | 4aTe .43 | 6BQ7 .95 | 4xeGT .58 | 12aU6 50 74 | 25¢5 .53
:g;s :gg SBK7A .82 | 6AT8 .79 6BRE8 .78 | 41g 84 | 12AU7 .60 | 12SN7GT 25CD6 1.44
Shrs e | sBQ7 .97 | sau4cT .82 6BY6 .54 | 454 .48 | 12aVe .41 .64 | 25CcU6 1.11

B 5CG8 .76 i 6BZ6 .54 6X4 .39 12AV7 .75 12V6GT .53 2516 .57
1N b0 | So g e aa | eBz7 7 | exs 77 | 12ax7 le3 | 12we 69 | 35¢5 .8
:Als A2 5J6 ‘68 6AV6 '40 6C4 .43 6Y6G .65 12AZ7 .86 17AX4 .67 35Z5GT .60
3AU6 5t | e a1 | ghne 49 | 6CBS se | 8AUS .83 | y3p4" g3 | 17BQs 1.09 | 50B5 .60
jAVb 41 5U4GB .60 eBCS '54 6CD6 1.42 8BAWS .93 128D6 .50 19AU4 .83 50C5 .53
BZ6 55 | sug .81 : 6CF6 .64 | 11CY7 .75 | [5ncc 53 | 198G6 1.39 | 50L6GT .61
Y6 55 | sve 56 | $BD6 311 ccer o | 12A8 .60 i

i A o 6BE6 .55 scor 49| 12m08 57 12BH7 .73 Ask For Types Not Listed

! 128Q6GT
3CF6 60 | sya5T 46 | 6BF6 44 | ocmr les | J2AFE .49
DT 50 | B4 46 | 6BG6G 1.66 | ecny 65 | SSKIGT 74 106 | SEND FOR NEW FREE

128Y7 .74 BROCHURE OF TUBES

ava 58 | aAc7M .96 | eBHs 87 | ecss .57 | 6SNTGT 65 | y9¢s5” s

4BN& TS5 6AF4 .97 6BK7  .BS 6CU6 1.08 ZT: o 12CUs .gg AND BARIS (AND FREE

.07 96 | saes 65 | seNa 57 | scy7 1| Sus 58 | 12cus 106 | TV & RADIO TROUBLE-

4DT6 55 6AH6 99 | ¢png .74 | 6DE6 .58 | evesr 54 | 12DQ6 1.04 SHOOTER GUIDE—

4BZ7 9% 6AKS .95 6BQ/ 6DG6GT .59 sW4GT .57 | 12FB8 .66 FREE!

4CB6 59 6ALS .47 Cu6 1.25 6DQ6 1.10 | 5SW6GT 69 | 12K5 .65

FOR LABS, SCHOOLS, INDUSTR XPERIMEN R i = OR O

AM IDEAL TV OTHER POWER TRANSF COMBINATION COIL KIT

[J A selection of AM, FM, TV &
SW For Service & Experimenters.

Kit of 25 $1.99
PEAKING, VIDEO IF COiL KIT
[] Assorted Kit of 20 . . . $1.00

EXPERIMENTERS TRANSFORMER | {0k over the specs — xFormers

5. filament wind- | always good for misc. projects,

ings, 1 Hi-Voltage | test chassis, xm'r ‘revr etc.

winding, 1 low Sec. valt MA SY@A 63V@A
5 6.

di Fil:
o adno L | 17280280 300

At iV e 156V 125 . .0 51 95 4.5MC IF COILS

Q3% %8Ya% | 33343 300 & 7.5 8398 O Ratio detector & IF 3" sq.

IV @ .3A, 38V 320-320 130 3 .3 $2.75 cans self clipping & chp type.

5'60‘16 Kb GIHY []350-350 50 2.5 $1.95 Most Philco ..... Kit of 5 98¢
mao, lo- o

LNCRILT 3 All'60C 117 Volt Pri

] $5.8% ec. ma 200 watt

w 12
T tots 0” oy [0 CAR RADIO TUNER 79¢ ea.

Use for scope, BI-PASS COND. KIT

VARIABLE COND-KIT
Ol you do any experimenting,
here is a variety — if it can be

3 power supply, fila: tuned, you will have the Cond.
5 eq, Ment supply, 73 '_:OR EVERYDAY USE 2 & 3 gang with \P,n frecy. sec-
watts of dc pow: | [] Kit of 25 —_— .- - - 9% tions Kit of 5 $1.00

or for transmitter. b [ Kit of 100 _ _ __ _ _ R 2
All Our Parts & Tubes Amer. Made . . . USE THIS AD AS YOUR ORDER BLANK!

Not Affiliated With Any Other Mail Order Tube Co.

RAD-TEL TUBE GO.

57 CHAMBERS ST. Miltchell 2-3147 NEWARK 5, N. J.
November, 1959 37

TERMS: 25% dep. must accompany
all orders — bal, C.0.D. Please send
approx. postage. All shipments F.O.B
Newark warehouse. NO HANDLINP
CHARGE WITH THIS AD. Subject o
prior sale. No C.0.D.'s ovutside
continental U.S.A.
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and

., Carl
F 4 Jerry

By
JOHN T. FRYE
WIEGY

The Ghost Talks

«YT'S CERTAINLY going to be a warm
IHalloween tonight,” Carl thought. The
late October sunshine felt good on his shoul-
ders as he crossed the back yards on his
way to the electronic laboratory in the
basement of his friend, Jerry. Carl clattered
noisily down the outside steps and through
the door, but Jerry was so intent on some
parts on the bench in front of him that he
only grunted a greeting without looking up.
After peering disdainfully at the odds
and ends of electric gear scattered over the

bench, Carl said, “I give up; what’s it
gonna be? An anchor for a space station?”

“It’s my Doorbell-Pinner Discourager,”
Jerry replied. “Here's a 30-ohm surge-
limiting resistor, a silicon diode rectifier,
and a 10,000-ohm plate-circuit relay, all to
be connected in series across our door
chimes. This 1000-uf., 25-volt electrolvtic
capacitor connects across the relay wind-
ing. The normally open relay contacts are
wired in parallel with the porch light
switch. Can’t you take it from there?”

“Hm-m-m-m,” Carl said slowly as his
forchead wrinkled in concentration ahove
his horn-rimmed glasses; “when someone
pushes the doorbell button, about 18 volts
a.c. is applied to the chimes. This will be
rectified by the diode, and current through
the relay will close the contacts, turning on
the porch light.”

“Good bhoy!” Jerry applauded; “and the
voltage across the relay winding will
charge the capacitor. Current from this
discharging capacitor will hold the relay
closed even after the button is released.
In fact, with this capacitor and relay com-
bination, the porch light stays on for a full

(Continued on page 92)

Build'the Best Portable.. @’

6-TRANSISTOR RADIO RA-6
Kit $29.95 Wired $49.95

Easy creative fun to build . a lifetime of big-set entertainment wherever
you go . . designed so that even the novice can build it & obtain a handsome
proféssional assembly & outstanding performance. American-made modern
super-heterodyne all-transistor circuitry, plus finest quality parts throughout,
assure you of highest durability & stability.

« high sensitivity & selectivity « big-set volume & tone quality with 4~ x 6~
PM speaker & 250 mw push-puil audio output stage « built-in Ferrite rog
antenna for good reception in any location e pre-aligned RF & IF transformers
« planetary vernier tuning (7:1 reduction) for easy station selection & tuning «
high-impedance earphone jack for private histening; eliminates drain of output
stage when using earphone « attractive tan leatherette case, retractable handle
« compact: 827 w, 4v2" h, 212" d. Only 3 Ibs.

nﬂ Tp
i 21 bt

= @mtm——&

$HELUDES F E.T.. LESS 9 BATIERY

*U. 8.
Pat. No.
D-181,776

P
Qﬁuim@——* 2

90-WATT CW TRANSMITTER *#720
Kit $79.95 Wired $119.95

““Ideal for veteran or novice’ ELECTRONIC
KITS GUIDE. “‘Top quality’” — PDPULAR ELEC-
TRONICS. "*Well designed’. ELECTRONICS WORLD.
80 thru 10 meters with one-knob band-switching
Full “clean’ 90W input, 65W external ptate
mod. Matches loads 50 10 1000 ohms May be
used as basic exciter unit. TVI shielded Tubes
6146, 6CL6, 2-6AQ5, GZ34. Attractive ‘“‘living
room'' low-siihouette design. 15" w, 5 a S d.

GRID DIP METER =710

Kit $29.95 Wired $49.95
Includes complete set of coils for full
band coverage. 400 kc—230 mc in 8 over-
lapping ranges. 500 va meter, Plug-in
coils ‘are pre-wound, pre-calibrated to
0.5% accuracy. Transformer-operated
power supply 2¥a” h, 2%, w, 67" |

UNIVERSAL MODULATOR-DRIVER =730
Kit $49.95 Wired $79.95
Cover E-5 $4.50

Delivers 50W undistorted audio. Mouulates
transmitters having r.t inputs up to 100W. Uiigue
over-mouulation indicator. Qutput transtormer
matches 500-10,000 ohms. Low-tevel speech
clipping & fitering. laputs for xtal or dynamic

mikes, phone patch, etc. 7 tubes. 6" 1, 14° w, 4"

Compare Judge for yourself at
your neighborhood EICO distributor.
For free catalog on 65 models ot
EICO test instruments, hi-fi & "*ham”’
gear, fill out coupon on Page 40
Add 5% in the West

LECTRONIC: INSTRUMENT CO., Inc., 33-00 N. Blyd., L1e1 Ny

38 Always say you saw it in—POPULAR ELECTRONICS
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Get top performance
from.your hi-fi system
with this complete;

STEREO-MENOPHONIC
TEST-RECORD

produced by the editors of
ELECTRONICS WORLD

(another ZIFF-DAVIS publication)

As @ man who is seriously interested in hi-fi, you will certainly
want to be among the first to take advantage of this new and
important test record. It will enable you to know your system
inside-out. As a result, your listening enjoyment will be even

greater than ever before.

Here are some of the questions
this record will answer for you!

‘/How pood is my stylus? Is it worn?

Will it damege my records?

v What about my stereo cartridge?
Does it have enough vertical compli-
ance so that it won't ruin my expen-
sive stereo records?

Is my turntable running at the right
speed? Is it free of rumble, wow, and
flutter?

What sort of standing waves do I get
in my listening room?

& Are my speakers hooked up cor-
rectly? Are they phased properly,
and is the correct speaker connected
to the right stereo channel?

& How perfectiy is my system
equalized?

¥ What about separation? Is it
adequate?

You'll get on-the-spot-answers to these
and many other questions when you use
this Stereo-Monophonic Test Record.
It's the most complete test record of its
kind—contains the widest range of es-
sential check-points ever incorporated
into one test disc! And, best of all, you
need no expensive test equipment when
you use this record! Just listen and get
the thorough results you want —alil
checks can be made by ear!

As a man who is seriously interested in
hi-fi, you can immediately see the ex-
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traordinary 2-way value you get from
this special test record. First, it guides
you in evaluating the quality of repro-
duction your equipment now produces.
Second, it specifies the adjustments
necessary to get the best recorded sound
vou have ever heard! Add up the ad-
vantages! Check the special low price!
This is easily the best value of the year
for everyone who owns a hi-fi system—
either monophonic or stereo!

Special to
our readers
for only...

Special Features of ELECTRONICS WORLD
77 Stereo-Monophonic Test Record

© Four bands for stereo checks only—
plus three bands for checking stereo
or monophonic equipment!

o Made of top-quality virgin vinyl for
long wear!

o Specially-reinforced center resists
wear!

‘e Delivered in special polyethylene en-
velope—dust and dirt are seaied out!

o Fully guaranteed!

Supply limited—Order your Test Record for just $1 now!

This stereo-monophonic test record
will only be sold to you by mail, at the
special reader-price of just $1. You
can he sure that it comes as close to
perfection as is humanly possible, be-
cause the editors of Electronics World
—leading technical magazine in the field
of electronics—have poured their accu-

femmmmme-eses-o-coss----o-cs

POPULAR ELECTRONICS « P.O. Box 523,

Please send me

mulated know-how into this project for
a period of many, many months. But
the supply is limited, so it will have to
be first-come, first-served! Avoid dis-
appointment— place your order right
now. Fill in and mail the coupon, to-
gether with your check (81 per record)
today!

[ T L L L L L

New York 8, N.Y.

test records at $1 each. My check (or money order)
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[ ]
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s for $_____is enclosed. | understand that you will pay the postage and
s that each record is fully guaranteed.

L]

.

]

[ ] Nome. -—

[} Please print

.

s

! Address.

: City. Zone State

4 SORRY—no charges or C.O.D. orders? EX
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vital Link to the Stars

Of little importance until recently, telemetering is now
one of the fastest-growing

fields in electronics

100-TON 85-foot missile fights
its way up into the sky, arches
proudly out over the ocean, falters,
veers wildly, becomes a surging
spectacle of flame, then plungas
into the ocean. After the scien-
tists recover from their disap-
pointment, how can they find out
what caused the failure? The
answer is telemetering—the
process of taking measurements

By EARL STOWELL
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Telemetering components are al-
ways compactly packaged. Above
is a transistorized subcarrier oscil-
lator made by United Electrody-
namics. At right above is a Par-
sons crystal-controlled +two-watt
FM transmitter. A telemetering
rf. amplifier is at right; this
Rheem unit covers 215 to 245 mc.

at one place and simultancously sending
them to another place for interpretation or
“read-out.”

Telemetering should not be confused with
remote control. When vou set the tempera-
ture control of a modern stove, you are
using a type of remote control to regulate
the oven temperature. But if the stove has
a signal lamp that goes on when the cor-
rect temperature is reached, this is a form
of telemetering-—-hecause information (the
temperature) is measured at one place and
is then sent to another for “read-out.”

Sending Back the News. Only in re-
cent years has there been a need for tele-
metering. In the early days of flying, for
example, when planes were much simpler
than they are now, a test pilot would take
a new plane up for its initial run and would
then report back to the designers what
changes should be made. But nowadays
things happen so fast on test flights that
it’s impossible for the pilot to notice every-
thing that’s going on. And today’s aircraft
are so expensive and complex that il an ac-
cident occurs, a method of defermining the
reason for the accident is essential. Tele-
metering provides the means for solving
these very real and important problems.
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Weather-study instruments developed in
the Thirties provided a clue for the design
ol telemetering equipment. A German
scientist devised a simple but effective SVyS-
tem for determining atmospheric conditions
at various altitudes. e attached a battery-
powered radio transmitter to a balloon and
then hooked up some sensing elements to it
that delivered varying voltages in propor-
tion to altitude, temperature, and humidity.
As the balloon floated through the sky, a
three-point rotating switch connected cach
of the instruments in turn to the transmit-
ter. Even today, this simple technique
forms the basis of many telemetering sys-
tems.

Instrumentation. Telemetering sys-
tems seem complicated, but their complex-
ity comes from the amount of detail in-
volved, rather than from their inherent
circuit complications.

The first links in a telemetering chain
are the measuring instruments, which are
designed to produce output voltages in ra-
tio to their readings. For instance, to meas-
ure temperature between 0° and 100°, a
measuring insfrument with an output
range from 0 to 5 volts would deliver no
output at 0° and 5 volts at 100°. A tempera-

POPULAR ELECTRONICS
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ture of 30° would result in an output of 2.5
volts. It is more common, however, to use a
measuring instrument that puts out +25
volts, with zero representing half-scale;

AR

After being coded, the information from
the measuring instruments modulates the
r.f. output of a battery-powered transmit-
ter. Most telemetering systems use FM

Block diagram of typical telemeter-

TEWE AMP ing system. Subcarrier oscillators all
modulate transmitter simultaneously.
MOTOR SCO 4 does multiple duty by sam-
IMPACT AVP % pling four different measurements
iEME, f Seo in order when commutator turns.
0.
STRAIN COMMUTATOR
GAGE AMP:
e
SCO
FUEL -
- AMP. - FM XMTR
IEME 215-245
MC.
FLIGHT No. 2 COMPOSITE
e SIGNAL
SPEED
sCo
YAW No. |
RATE
PITCH {
RATE o /
GROUND
GAMMA_RAY TRACKING
LEVEL TAPE RECORDER ANTENNA L_J

hence, —2.5 volts would indicate a temper-
ature of 0° and +2.5 volts would mean 100°.
These voltage variations from the meas-
uring instruments must be coded hefore
they are fed into a transmitter. For ex-
ample. information can be indicated by
varying the duration of the
pulse; this method is called

transmitters which provide about 2 watts
output in the 215-245 mc. band. Some
transmitters. however, put out as much as
100 watts.

Final Link. At the ground station, spe-
cially designed antennas pick up the r.f. sig-

PDM (Pulse Duration Mod- A o eSS aND S
ulatior). Or the amplitude of

. . el P
the pulse might be varied EVIVERS = BATTERY PACKS

(PAM, or Pulse Amplitude
Modulation) . Another meth-
od is PCM (Pulse Code Mod-
ulation) or its close relative
PPM (Pulse Position Modu-

Ty ANTENNA
JACK

) N GSY'NQUR
lation) in which the position s f —=
of two short pulses with re- oat emy )
lation to each other is the Pack
code.
- DAMPER
For extreme accuracies, a RING
digital system is used. In this  ,oc.5¢ -
CONVERTER

system, each measurement is
changed to a binary number
which may then be handled
with high accuracy—up to
0.01¢, if required—and the
output can be fed directly
into a digital computer.
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QUTPUT STAGE
ANTENNA DIPOLE —

\

TV TRANSMITTER \ \Eﬂr‘

COMMAND RECEIVER ——

/ —
= - .

BATTERY PACK

— 10N
{AMBER

]

Ry —— SUB-
CARRIER
QSCILLATCR

. \C_mmun

& BATTERY

PACK

~FILTERS

~

\ 4
7 ¥
‘ N MULTIPLEX
o’ ANE R
)\ b N TELEMETRY
\ TRANSMITTE
=2 U

\___,/ TN iLrers aKD DIPLEXER

Cross section of telemetering pay load carried by the "Pioneer I
Although short-lived, the "Pioneer I” provided a

great deal of data.
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Ground installation is last
link in telemetering chain.
High-gain antennas, such as
the 60’ "dish" above by Radi-
ation, Inc., feed signals into
elaborate electronic "brains."
First two racks of Parsons
ground system at right contain
tape recording equipment; in
the third rack are receivers and
test equipment; the next two
hold bandpass filters and dis-
criminators; racks 7 and 8 are
demodulators and patch-pane!
racks; the next-to-last one con-
tains oscilloscope and associ-
ated equipment; rack at far
right holds five strip recorders.

nals which are demodulated, sorted out, and
turned into understandable form. In some
cases, the signals are decoded as fast as
they are received; this is called “real-time”
telemetering. Most of the information is
recorded by tape recorders for later study.
Some advanced telemetering systems feed
selected information directly into comput-
ers for immediate processing, as mentioned
above, making it possible to notify a pilot
of danger developing before he is aware of
its presence.

Because telemetering installations are
usually tailored to a particular job, there
are as many telemetering systems as there
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are engineers with imaginations. But if you
know the general principles involved, you
will be able to understand any telemetering
system with a little study.

Problem and Solution. Iet’s take a
typical telemetering problem and then fol-
low through on its solution. Assume that
we want to send up a missile for testing.
Since it’s doubtful that the missile will re-
turn to the ground in one piece, we must
get the information we need while the mis-
sile is in flight. Suppose we want to know
its angle of flight, speed, yaw and pitch
rates, the level of gamma rays encountered
by the missile, and various other measur-
able data.

Now, how do we get this information?
We start by building a battery-powered FM
transmitier into the missile. Then, if we
have many measurements to send back to
the ground, we can use a combination of
two frequency-saving methods of feeding
the transmitter.

First, we use subcarrier oscillators to

create multiplex subchumnels. Some sys-
tems use up to 18 subchannels—all of which
can be handled by the same transmitter.
For instance, if the first subcarrier oscil-
lator (SCO 1) has a center frequency of 400
cps, a =2.5-volt input signal from the sens-
ing element will cause SCO 1 to vary from
370 to 430 cps. Accordingly, SCO 18 has a
center frequency of 70 kc., and its output
frequency will vary from 64.75 to 75.25 mec.

The outputs from the SCO’s all modulate
the FM transmitter simultaneously and
the receiver on the ground sorts out and

(Continued on puge 107)
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Infinite baffle, bass-reflex, ducted-port, or horn? Here are

some important facts on each

EGARDLESS of the quality of a loud-
speaker, it won’t sound gpod until it is
mounted in a properly designed enclosure.
As the cone of a speaker moves forward, it
compresses the air in front of it and “rare-
Aes” the air behind it. Waves longer than
the distance from front to back are can-
celled if the areas of compression and rare-
faction coircide. This means that little use-
ful low-frequency output can be produced
by a speaker in free air.
To avoid this cancellation, the front and
back waves must be separated by a dis-

v

By JOSEPH MARSHALL

{ance of at least one-hall thz wavelength
of the lowest frequency we want -0 hear.
The ideal baffle would provide an infinite
distance from front te back. But “infinity”
is impossible to attain in practice; the
closest approach to infinite baflling is most
commonly achieved by mounting the
speaker in a wall between two roowmns. This
kind of infinite baflle is, indeed, one of the
best of all baflles.

Practical Infinite Baffles. In compari-
son with other types of baffling, the “be-
tween-the-rooms” method is inefficient on
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Fig. 1. Bass-reflex enclosure (A}
uses the speaker's back wave
to augment its direct radia-
tion. Ducted-part enclosure (B}
works on the same principle
and can be physically smaller
than a bass-reflex enclosure
which has the same resonance.

the bass end. On the other hand, compen-
sation can be made for bass deficiencies by
mounting two or more speakers close to-
gether. The mutual coupling provided by
this technique boosts output at low fre-
quencies by the square of the increase in
piston area. In other words, two identical
speakers close-coupled will have four times
the low-frequency output of one speaker
alone, and three will increase the low-fre-
quency output nine times—theoretically, at
least.

Since some landlords and wives take a
dim view of having their walls cut into, a
more common type of infinite baffle is sim-
ply a closed box, with only a single hole for
the speaker. Although this enclosure is not
a true infinite baffle, it does work well with
some speakers and is used exclusively by
such a top-notch speaker designer as Bozak.

The infinite baffle enclosure has only one
major disadvantage. As the space behind
the speaker is reduced, the air becomes
harder to compress. This raises the speak-
er's resonant frequency and thereby limits
the bass response of the system. The
smaller the box, the greater this effect.
The one way to keep a small speaker sys-
tem’s resonant frequency respectably low is
to use in it a speaker with exceptionally
high compliance.

infinite Baffle Variations. This is ex-
actly what Edgar Villchur did when he
designed his revolutionary ARI1 speaker
system. Villchur first designed a special
woofer with such high compliance that its
free-air resonance was around 10 cps. Since
the speaker itself had so little restoring
force, a small totally enclosed box was

46

S

(A)

essential in order that the air inside the
box could provide the necessary amount of
restoring force. As is well known today,
this rather unusual approach was very suc-
cessful and the AR1 systems are capable of
response to 30 cycles and even lower,

Other manufacturers have come up with
somewhat similar designs. Jensen, KLH,
JansZen, and others are successfully using
the idea of high-compliance speakers in
small enclosures.

Another very clever approach to infinite
baffling has been made by H. H. Hartley,
the British speaker designer. In his en-
closures, Hartley hangs a whole series of
sound-absorbing felt curtains behind the
speaker. By the time the back wave reaches
the last curtain, it has been almost entirely
dissipated. Because the box is not solidly
closed, the air inside it does not raise the
resonant frequency of the system.

Bass-Reflex. A minor disadvantage of
the infinite baffle is that it puts the back
wave to no useful purpose. There are other
enclosure designs, however, which do use
the back wave to augment the direct sound
from the front of the speaker. The “bass-
reflex” enclosure in Fig. 1(A) is the most
familiar.

Here we have a simple box, but in addi-
tion to the hole for the speaker, we add
another hole, or “port.” The internal di-
mensions of the enclosure are so designed
that the speaker’s back wave emerges from
the port and reinforces the front wave. In-
creased bass output is the result.

The bass-reflex enclosure is a more com-
plex acoustical device than the infinite
baffle because it is a type of Helmholtz

POPULAR ELECTRONICS
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resonator and has a resonant frequency of
its own. In the early days, this self-res-
onance produced a coloration of the sound
that many pcople disliked. However, by
careful design and by matching the cabi-
net to the speaker, current bass-reflex
enclosures use the resonator effect to par-
tially cancel out the resonance of the

has been greatly accelerated by the stereo
boom and the need for compact speakers.
Some commereial systems which use the
ducted-port principle are the University
S-10, the Jensen TR-10, and the new Audax
“Paralex” systems.

Horn Enclosures. When you want 1o
call over a long distance, it is almost in-

/"\
7 \\4— CORNER OF ROOM
// k
/7 \\
TOTALLY 4 S
ENCLOSED \§
CAVITY — N
S
/ N
e .
1 Y RN
VR . \ .
/ 1 T \ Fig. 2. Horn systems are both
4 f v \. the most efficient and the
: 0 bulkiest type of enclosures.
5 ! The front-loaded horn (A}
3 ‘ uses only the front radiation
] ' from the speaker. The back-
loaded horn (B} radiates
SOLID FRONT the front wave directly and
(a) horn-loads +the back wave.
speaker, and thus make pos- G
sible smoother reproduction. /7 '\
Some manufacturers-—nota- // \\
bly Altec Lansing—think the / \
bass-reflex is the best of all / N\
loudspeaker enclosures. A few / \\
of the better-known bass-re- / N
flex systems are the Altec y/ \
Lansing *“‘Corona” and “La- ' N
T ) VRN N
guna,” the Stephens E-2 sys- Y O \
tem, and Kingdom Products’ Ve 4 AN
“Audette” line. ” E N
Ducted-Port. The bass- r o %
reflex enclosure can be refined i
by adding a tunnel, or “duct,” E

to its port. This variation of
the bass-reflex is called a
“ducted-port” enclosure. See
Fig. 1 (B).

Adding this duct to the port lowers the
resonant frequency of the enclosure. Thus
a ducted-port enclosure can be smaller than
a bass-reflex enclosure with the same res-
onance. By combining the ducted-port en-
closure with a low-resonance speaker, good
response to about 40 cps can be obtained in
an enclosure of very small size.

The trend toward the ducted-port design
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stinetive to cup your hands to your mouth.
This increases vocal efliciency in two ways:
it couples the vocal cords more effectively
to the air, and it concentrates the sound
in a narrower beam.

Horn loudspeakers operate on the same
principle. The conc of the speaker is cou-
pled to the air by an expanding horn, thus
improving the efficiency. Horns can be up

47
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Fig. 3. Unusual
approach to horn
design is used in
EICO HFS-2 sys-
tem. Bass is radi-
ated from slots
which terminate

dual conical
horns. Mid-range
and high fre-

quencies are
sprayed upward
and outward from
top of enclosure.

BASS

4

S
e

U/
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to 50% eflicient. In comparison, the infinite-
baffle and bass-reflex systems are usually

only from 1% to 7% efficient.

To be effective at low frequencies, how-
ever, horns have to be long and big. The
problem of length can be solved by folding
the horn much in the manner that musical
horns such as the trumpet and the trom-

bone are folded.

The taper of a horn can take several
shapes, varying from a straight, or conical,
horn to such curves as the exponential and
the catenoid. At one time, when horns were
more popular then they are today, there
were tremendous controversies as to which
of these curves was best.

To radiate well at frequencies below 50
cycles, a horn must have a mouth diameter
of from 6 to 10 feet, depending on the taper.
A horn of this size would obviously be
impractical for use in a home. By placing
the horn in a corner, however, the walls,
floor, and ceiling become extensions of the
horn, and the entire room becomes the
mouth of the horn. This technique is used
in the design of horns for the home.

The most famous horn enclosure was de-
veloped just after the war by Paul Klipsch
—and is called, appropriately enough, the
“Klipschorn.” This is a front-loaded horn,
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that is, the front of the speaker works
into the horn and the back into a closed
box. The folds of the Klipschorn are ex-
tremely intricate, but the results are
superb. Separate speakers, also loaded by
horns, are used for the mid and high
ranges. Other well-known horn systems us-
ing the front-loading principle are the
Electro-Voice “Patrician” (also designed
by Paul Klipsch) and the Jim Lansing
“Hartsfield.” See Fig. 2(A).

Back-loaded horns are also frequently
used. In this type of system, the front of
the cone radiates sound directly and the
back wave from the speaker is fed into a
folded horn. See Fig. 2(B). Examples of
back-loaded horns are the Electro-Voice
“Aristocrat” and the Jim Lansing “Hark-
ness.”

A new variation on the horn is the EICO
HFS-2 system, designed by Stewart Hege-
man. In this unusual enclosure, the back
of the cone works into two folded conical
horns. See Fig. 3. However, the horn
mouths have only a narrow slot opening,
providing a very wide radiation pattern.
The front of the cone faces upward and
also has a wide radiation pattern. The
result is a speaker of excellent sound qual-
ity and with unusually wide dispersion.

Design Trends. Sterco has presented
some special demands on speakers. Com-
pactness, of course, is a great advantage
when one has to fit two speakers into a
room. Speaker enclosure designers have
responded to the challenge by turning out
small-sized systems with amazing sound
qualities. The old rule of thumb, “The
bigger the enclosure, the better the bass,”
is now becoming obsolete. There is no
longer any necessary relation between the
size of an enclosure and its ability to cover
the bass range.

The most significant movement in en-
closure design today is the trend toward
enclosures for use with one specific speak-
er. This “togetherness” idea is particularly
important because a speaker system sounds
its best only when the speaker and the en-
closure are matched to complement each
other. Whereas in earlier years integrated
systems were largely restricted to the more
expensive models, today this design philos-
ophy is resulting in higher performance
speaker systems in every price range.

“Tune in” next month for a discussion
of stereo cartridges—the different types
available and the advantages of each. —30
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Sine-Wave
Test Generator

By
R. ZARR

ANY transistorized audio oscillators
have been built and described, but few
can boast a really pure sine wave. This
Hartley oscillator circuit generates an un-
distorted 2-ke. signal suitable for operating
bridges, hi-fi testing, filter experiments, cte.
The push-pull feature eliminates cven har-
monics, increases the output to 5 mw., and
reduces distortion. A choice of three dis-
tinct output impedances and voltages are
available.

Listed below the schematic diagram are
the approximate no-load voltages and out-
put impedances for a 1.5-volt and a 9-volt
battery supply. The drain is only 1.5 ma.
with a penlight cell supply; it is 9 ma. with
a 9-volt battery. Note the very low imped-
ance at JI—mnearly any low value of load
can hie connected here without appreciable
voltage loss.

Components are not critical as to layout
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MED-Z

or value. Only the 240-ohm resistor may
need adjustment; if it is too low for the
{ransistors the waveform may suffer some-
what. and if it is too high the output will
fall off. Frequency of operation can be
lowered if desired by adding capacitance
across the .2-pf. capacitor.

The two RCA 2N217 transistors have
flexible leads and fit into adjacent pins of
a 7-pin in-line socket—each transistor uses
three pins with the center pin unoccupied.
For the battery supply, the author employs
a holder into which a “Z’"" penlight cell can
be slipped for low power or an RCA VS309
(9 volts) for high power. 50—
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Supersonic

VER hear of “lo-fi”? Here it is—tran-

sistorized, battery-powered and fre-
quency-adjustable. What’s the purpose of
lo-fi? Well, if you've ever been bothered
by dog, cat, or bird congregations in your
area—and wanted to shoo them off pain-
lessly—then this lo-fi squawker is the an-
swer to your prayers.

Construction. The complete unit is
housed in a 3”x 5" x9” metal cabinet and
uses two modular subassemblies. Module A
is the relaxation oscillator and module B
the transistor oscillator. Both subassemblies
and the tweeter are mounted on the {ront
panel. The tone control and switch are
mounted on the cabinet, which also contains
the batteries.

Each module is wired on a 2157 wide
phenolic or Bakelite board. All components
are mounted on the front sides of the
boards except power transistor @/, which
is on the back of module B. Parts place-
ment is not important, but the arrangement
shown eliminates most crossing of wires.
The non-power transistors and other com-
ponents are mounted to the boards by

50

means of flea clips or copper pins. This
method allows easy parts replacement, if
necessary.

The upper right-hand and lower left-hand
corners of module A should have eyelets
or pins installed for connection to module B.
Since the speaker has no provisions for
mounting a transformer, 71 is fastened to
the bottom of module B. A simple bracket
bolted to the inner bottom of the cabinet
holds the batteries in position. Mount tone
control R} and on-off switch 87 on top of
the cabinet.

Testing. After module A is wired ac-
cording to the diagram, power may be ap-
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Transistorized noise generator chases unwelcome guests

By l. C. CHAPEL

HOW IT WORKS

Cemponents C1. RI1. NLI and Bl comprise a
reluxation oscillator that pulses at a rate (approx-
imately 100 per minute) determined by the time
constants of CI! and R1. This signal is applied to
Q1 and (32 which, together, operate as an audio
oscillator.  Potentiometer R4 controls the frequency
of oscillation.

The combined output of the oscillators feeds a
driver stage ((3) which is followed by an interstage
transistor transformer (771). This transformer feeds
the 2N255 power amplifier (Q4), the output of
which is connected to a direct-iadiating 20-watt
tweeter.

i Huun

ca)f

00t ] \ ptd. o
Q2

MODUL E cs 5
- 001 [yta.

PARTS LIST

Bl--90-volt battery (three Burgess U20 batteries
in series)

B2 6-volt battery (Eveready 510S)

Cl, C2—.05-uf. capacitor

C3-—.002-uf. capacitor

C4, C5-—-.001-uf. capacitor

NL1-—-NE-2 neon lamp

Ql, Q2-CK722 transistor

Q3-—-2N217 transistor

Q4—2N255 power transistor

Rl—10 megohms All resistors

R2—560,000 ohms la-watt

R3-—3300 ohms composition

R4—15,000-ohm tone control

RS5—180.000 ohms

R6-—18,000 ohms

R7-—91.000 ochms

R8—47 ohms

R9-—2700 ohms

S1—D.p.s.t. toggle or rotary switch

T1—Interstage transformer, primary 100 ohms.
secondary 10 ohms (Stancor TA2 or equivalent)

SPKR—Tweeter speaker with 16-ohm voice coil
(Calrad CT-1 or equivalent)

1—3" x 5" x 9" metal cabinet

R7

— 3 R4
33 15K .
. 3 —— 3SIBOK
Sl s 3 AT T FEainiain TS Aty
= ¢ “o—o—s
9nvﬂlllll||lql Sla
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plied. This unit is complete within itself
and can be tested without connection to the
other circuits. The frequency of the tran-
sistor oscillator (@ / and ©2) can be changed
by variation of R} and C4. The values given
for CI1 and R1 cause a pulse rate of about
100 per minute in the neon lamp relaxation
oscillator.

Module B can be tested without connect-
is connected from the base of Q1 to ground.
ing it to module A if a 100,000-ohm resistor
The power drawn by module B is about 90
ma. at 6 volts. The signal level, measured
across the speaker voice coil is approxi-
mately 10 db. ~30—

Parts arrangement of module B used
here eliminates most crossing wires.
Output frequency of the "Squawker”
can be lifted into supersonic range
by changing value of C4 and/or R4.

Subassemblies interconnected
and ready to be installed in cab-
inet (rightj. Note mounting of
power transistor Q4 immediately
below transformer on module B.

MODULE A

Q4 MODULE B

MCDULE A SPEAKER SI

Rear view of cabinet with back
panel removed shows relative
placement of major components.
Use a larger cabinet if you find
wiring or assembly too crowded.

|
90 VOLT BATTERY
6 VOLT BATTERY
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ACOUSTICAL

How well does it work?

i-l,é}e]qrie the 'ré;ults‘ of -
o project ‘undertaken' by

POPULAR ELECTRONICS

to determme the- effects -

of msfulllngcncousﬁcul

tile .in. a. typical stereo '
. - listening area :

HE ACOUSTICS of a listening room are

more critical for stereo than they are
for mono reproduction. Poor acoustical
conditions can completely destroy the
sterco effect while a room with good acous-
tical characteristics can enhance it. A use-
ful tool for controlling the acoustical char-
acteristics of a room is acoustical tile, an
inexpensive material that fits in with mod-
ern concepts of room decor.

To determine the practical effects of in-
stalling acoustical tile in a typical listening
arca, PopuLar ELECTRONICS has sponsored
a special research study. Recently com-
pleted, this study was conducted in a base-
ment room—such as may be found any-
where in the country-—30 fect long, 11 feet
wide, and 7% feet high; the walls of the
room were of concrete block construction,
the floor asphalt tile.

Sound measurement tests under six dif-
ferent acoustical conditions were made, the
results and interpretations of which are

November, 1959

By
ANDREW LORANT

given on the following pages. The measure-
ment technique was as follows:

A General Radio Model 1551A Sound-
Level Meter was placed on the center line
of the room at distances of 3, 6, 9, 12 and
15 feet from two stereo speakers. Then,
with only the left speaker producing sound,
measurements of the sound level at each
distance were taken, with the microphone
of the sound-level meter alternately facing
left and right, simulating a listener’s left
and right ears.

The sound source for the speaker was
“white noise,” the noise encountered be-
tween stations in tuning an FM radio. This
sound source is useful in audio testing be-
cause it contains audio power which is
evenly distributed over the entire audible
frequency range. The white noise was
played back from a tape and amplified by
a high-quality amplifier.

Since the sound produced by the left
stereo speaker should appear louder to the
left ear than to the right ear, the object
of the tests was to meas-
ure the difference in

sound levels at the left r—‘ ; : o
and right ears when the ’

room was treated with l ’
varying amounts of

acoustical tile. The SRR G |

sound-level meter was
placed with its mike 2%
feet from the floor.
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Corditions:  Ceiling covered with 15" Gypsum Board (plaster board) nailed
against 112" x 7%" joists, thus simulating an average “bare” room. (See
photograph below.) Measurcments to be taken with and without a thin
9" x 12’ carpet on the floor.

Without Carpet l With Carpet

Feet J Sound Level ' Feet ’ Sound Level 0o
from (in decibels} | from (in decibels) E
_Speaker Left Right | Difference | Speaker | Leff_ |_ Bighf | _Dif‘fere‘r;:e_'_ 2
3 | 80/, 79 | 17 | 3 80/2 78/, l 2 -
6 80 79/, 2 | 6 ' 80 781 1, s
9 79/, 79 12 9 78/, 7812 0 Lo

12 79 781/ 1/ 12 78 78 0

15 | 78 78/ ) 5 | 78 78 0

Observations: Since actual listening tests have shown that a
ditference in sound level of at least 1 db between the left
and right “cars” is required for good sterco listening, the
acoustically untreated room was deemed unsatistactory for
stereo at distances of more than 5 feet from the speakers.
Placing the carpet on the floor resulted in slight improve-
ment. The unsuitability of the room for music reproduction
was further pointed out by the small degree of sound level

fall-ofl from the front to the back of
the room (there was un over-all sound-
level diffcrence of only 2 db as meas-
ured 3 feet from the speaker and 15
feet from the speaker).

(standard design) cemented to

Conditions: 15" perforated acoustical tile
Gypsum Board ceiling.

TP
Without Carpet | With Carpet
Feet Sound Leve! | Feet | Sound Level »
from (in decibels) ‘ from (in decibels) ‘E‘
| Speaker Left | Right | Difference | ?peaker_ _ Left | Egth Difference é
3 | 8 75 3 78 75 3 -
6 78 76 6 ’ 77 75 2 @
9 76//5 75/, 9 75/ 74/, | [2
12 75/ 75 12 75 75 0
15 75/ 75 A s | 7 75 0
Observations: The stereo cffect was now good up to 9 fect from the speakers,
a substantial improvement over the results of Test 1. In addition, the totul
front-to-back atienuation increased to 2V, db without the carpet and 3 db
with the carpet.
TEST
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Conditions: Same as for Test 2, but with temporary light draperies hung
along entire left side of wall. (Sec photograph on next page.)
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Without Carpet With Carpet
Sound Level Feet Sound Leve!l

o e [ (in decibels) s {in decibels)
; Speaker | left | _ Right | Difference Spef"ﬁ” B VLiefr'f ] “Right 5 Difference
3 e s |75 1 2 3 77 74/, A
s 6 s | T 2/ [ A 74/, 2
2 v 75/ =i /A 9 75i/y 74/, I

12 14| T4 Vs 12 74i/ 73 I

15 74 75 i =l | 15 | 74 74 0

Observations: This test was undertaken to evalu-
ate the possible effects of applying acoustical
tile on the walls. Although no improvement
was made without the carpet in place, the stereo
range was extended to 12 feet with the carpet.
At 15 feet from the speaker, the attenuation of
the direct sound from the speaker was actually
more than that of the reflected sound from the
right wall and caused the peculiar reverse effect
indicated by the measurements made at this
distance.

TEST

|

]
Conditions: 14" ucoustical tile cemented to Gypsum Board ceiling: wall behind I
speakers and rear half of each side wall covered with 4”7 Weldwood from |

floor to wainscotting, with acoustical tile from there to ceiling.

Without Carpet | With Carpet

ol Feet Sound Level | Feet | Sound Level
) from | {in decibels) \ from | (in decibels)
; Speaker Left | Right Difference | Speaker _Eﬁ : Bigh_i_ipifierence__
2 3 EIDA B, | 3 3 80 |7 3
£ 6 80 | 78 2 6 78 762 1"
x 9 9 T ‘ /s 9 7, 7% 1/

12 ‘ 78 | 77 | 12 76/ | 752 I

15 77 76 | [ s | 782 | 144 | |

Observations: Again the stereo range was extended—this time to 15 feet. The
front-to-back attenuation has also been improved, with the total attenuation
at the left “ear” amounting to 4% db (the difference between the sound
levels at 3 feet and 15 feet); attenuation at the right “ear”—which previously
had been negligible—increased to 2% db. TEST

S

Conditions: Same as for Test 4, but with the remainder of the side walls
covered with 14" Weldwood from floor to wainscotting, with acoustical tile
from there to ceiling. (See photo on next page.)

Without Carpet } With Carpet

- Feet Sound Level Feet Sound Level
3| from (in decibels) e | | (in decibels)
; Speaker teft Right - Difference Spea}ker ‘ Left Rig?’lf | PLfTerg_nce;—_
o 3 | 79 76/, 24 3 ‘ 78 ‘ 752 21y
£l 6 i 76 I7A 6 77 | B 2
& 9| 744 75 1Y 9 75 741, A

12 75/, 75/ 0 | 5 Bl ~

5 75/ 75 | Y [ TR B 217 741/, o
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Observations: The installation of the remainder
of the puneling resulted in disappointing meas-
urements. Not only was the stereo range de-
creased to less than 12 feet from the speakers,
but also the “reversal” effect, previously ex-
perienced in Test 3, showed up again between
12 and 15 fect. Obviously, reflection from the
wood pancls along the front hall of the side
walls was to blame. As replacement of the
pancting would have been neither practical nor
esthetic, a solution was sought by mounting the
speakers slightly higher tfrom the floor.

TEST

6

]

Conditions: Same as for Test 5, but with speakers 3 feet above floor.

With Carpet, Microphone With Carpet, Microphone
2 feet above floor | 4 feet above floor

Feet Sound Level Feet | Sound Level "
from (in decibels) from | (in decibels) =
Speaker Left Right Difference = SPeaker | Left Right Difference 4
3 77 741/7 2/, 3 78 75 3 -
5 76/ 741/, 7 5 77 75 A @
9 75 7312 | 9 76 75 | L]

2| 7 72/ [ 12 75 L i

1S | 73 72/ | 15 732 73 | /

Observations: The higher placement of the speakers resulted in the extension

of the stereo effect to 15 feet.

Measurements taken with the microphone

at 4 feet from the floor indicated that good stereo listening could be expected
when the listener was seated in a chair of normal height.

The measurements under test conditions
clearly show that the application of acous-
tical tile can improve the stereo character-
istics of a listening room by increasing the
amount of acoustical stereo separation. In
addition, the improvement in the rever-
beration characteristics is also quite evi-
dent. While the reverberation was excessive
in the untreated room (the reverberation
time was 1.8 seconds at 500 cps), the
finished room had a reverberation time of
0.3 second. Although this may be on the
“short” side for a room with a monophonic
system, it is very satisfactory for a stereo
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listening room of about average dimensions.

To determine if your listening room will
bhenefit from the installation of acoustical
tile, you can make preliminary tests by
hanging some old drapes on the walls. Aural
judgment of the results will indicate wheth-
er treatment with acoustical tile would be
desirable. In each installation, however, a
compromise between optimum acoustics,
esthetics, and practical considerations will
usually be necessary.

Nex! month, PopurLar ELECTRONICS will
present various techniques for applying
acoustical tile. —30+
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Test
Instruments

%‘W

illoscope

Part 3

Voltage Amplifiers

By LARRY KLEIN

Technical Editor

N THE LAST two installments of this

series, we checked into the operation of
cathode-ray tubes and sweep oscillator cir-
cuits. Both elements were found to possess
very special characteristics essential to the
operation of the modern oscilloscope.

Let’s return to the CRT for a moment.
Although we haven’t mentioned it before,
lots of voltage is needed to swing a cathode
beam across a tube face. Under typical
operating conditions the usual tube re-
quires about 50 volts on the deflection
plates to move the spot one inch.

Considering this circumstance, how do
we go about boosting an input signal
(which may be less than one volt) to the
voltage required for a 4”-high trace? The
answer is simple—we amplify it. And here’s
where we come logically to an investigation
of the oscilloscope’s voltage amplifiers.

Simplest Circuit. Looking at an early,
simple type of scope amplifier, we find a
single high-gain pentode tube in a circuit
like that of Fig. 1. As you see, there’s very
little difference at this level of development
between a scope amplifier and any other
high-gain amplifier.

The output voltage from the 6SJ7 is ap-
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plied to one of the vertical deflection
plates; the other plate is grounded. Notice
that the vertical positioning potentiometer
can apply either negative or positive (with
respect to ground) voltage to deflection
plate Dvi. When the pot slider is centered
(at “0” voltage to ground), the spot should
be centered vertically. The 4.7-megohm
resistor isolates the positioning pot from
the signal voltage.

There are certain inherent disadvantages
in this circuit, however. Its frequency

ot
7| Ovi
43 [CRT.
x2 g::

3 S D
2 3 ye
T L e e

VERT,
POS.
o T

Fig. 1. Typical single-ended amplifier
used in early scopes. Circuit has limited
frequency response and low sensitivity.
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Fig. 2. Vertical amplifier section {A) of a standard ) 330

medium-priced osciiloscope—the Paco S-50. Note
direct-coupled output stage; more expensive models
are direct-coupled throughout. A frequency-com-
pensated attenuator switch (B) is used at the input
of this amplifier; it has three attenuation positions
—maximum attenuation occurs at the X100 position.

VERTICAL ATTENUATOR

9 ) 1 (8)

M >
5-20 4 5-20
T f wpt x1

390K oy

'noowv.

response is limited (it falls dead after 50
ke.) and its gain isn't high enough to pro-
vide a usable deflection with an input sig-
nal much less than .25 volt.

Advanced Circuit. In the pursuit of
more and better amplification, oscilloscope
designers have turned to a circuit [amiliar
to us from hi-fi design-—-the push-pull am-
plifier. But as we shall see, a scope ampli-
fier needs a lot more gimmicks to do its
job correctly than were ever drecamed of
among the hi-fi fraternity.

Fig. 3. Uncompensated gain control {A) has high-
frequency roll-off due to the action of ''stray"” ca-

pacitance C1. Installation of another capacitor en-
ables enough boost to be added to the circuit (8] to
provide the exact frequency compensation needed.
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TFigure 2(A) shows the vertical amplifier
section of a modern, medium-priced oscil-
loscope, the Paco S-50. In comparison with
Fig. 1, the push-pull oscilloscope amplifier
may seem unnecessarily complicated; but
when the circuit is analyzed, the reasons
hehind the “frills” will be appreciated.

Art of Attenuation. The first group of
components greeting the incoming signal
comprise an attenuator switch. A typical
circuit for such a switch is shown in simpli-
fied detail in Fig. 2(B).

The attenuator is designed to limit the
input signal to a level which will not drive
the input tube into distortion. Simple
enough, hut why the four capacitors and
peculiar hookup? For the answer to that
question, we will have to refer back to the
vertical gain control used in the single-
ended scope amplifier shown in Fig. 1.

In Fig. 3(A), the gain control of Fig. 1 is
redrawn to show a capacitor (C7) between
the wiper arm of potentiometer R/ and
ground. For our purposes, this capacitor
represents both the “distributed” or stray
capacity of the wiring and the inter-
electrode capacity of the input tube.

When the wiper ol R is in the center
position, the input circuit can be redrawn,
as in Fig. 3(B), with R/ split into R2 and
R3. The distributed capacity (C1) is now
shunting B3 and forming a high-frequency
roll-off network. It wouldn't be so bad it
the high-frequency attenuation were con-
stant for all settings of the control, but no
such luck. The roll-off characteristic is
determined by the relationship between R2,
R38 and C71—which changes with each re-
setting of the gain control.

The solution to the high-frequency loss
problem is the installation of another
capacitor (C2) which functions in conjunc-
tion with R2 to form a high-trequency

(Continued on page 104)
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New electronic system
probes the earth

for underground water

RADITIONALLY, drilling for

water has been a “hit-or-miss”
affair. Water is hard to find, and
luck is a well driller’s most valua-
ble asset. Recently, however, a new
technique of finding water far un-
derground has been developed
which promises to take the guess-
work out of well drilling.

Headed by Dr. Paul Kintzinger,
a group of hvdrology experts at
the New Mexico Institute of Min-
ing and Technology has devised a
system of sending electronic “‘fin-
gers” hundreds of feet below the
sub-soil to search for underground
water reserves. Not only does this
modern ‘‘water-witching” rig re-
port if water is there or not, it
also tells the exact depth at which
the water lies, and whether it con-
tains undesirable chemicals.

Underground water is located by pulsing current into the
ground and then measuring the decay rate of the pulse. The
two outside electrodes ''fire'" the initial current into the ground
for a period of about three seconds. The induced pclariza-
tion decay potential is then picked up by the two inner elec-
trodes and is fed into an integrator-recorder system. By
measuring the rate of decay, scientists can determine if wa-
ter is present, its chemical content, and how far down it is.

Valuable Data. Such advance data is top-drawer infor- By
mation for the well driller and his custamer. It elimi- ROBERT M. HYATT
nates the time and cost of drilling exploratory wells—or
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one with a flow of “bad” water, unfit for
domestic, agricultural, or industrial use.
Also, knowing beforehand just how deep he
must go allows the driller to establish a
cost figure in advance of drilling.

Dr. Kintzinger began pioneering in elec-
tronic water finding about 1953, and now
heads the water rescarch program at the
New Mexico school. It was here that he and
a few other specialists developed their

“"Water-witching''
rig is transported by
a jeep and a trailer.
More compact com-
mercial units may be-
come available shortly,

o

technique, known as induced electrical
polarization.

The theory is not new. Since it was first
observed before 1920 by Conrad Schum-
berger, various methods of employing elec-
tricity and polarization have been used
extensively in ore and oil exploration. But
this is the first time the idea has been
applied successfully to water finding.

Electronic Fingers. The mechanics of
Dr. Kintzinger’s process are comparatively
simple. Four electrodes are driven into the
ground like tent pegs equally spaced in a
straight line. They may be placed a few
feet apart or several hundred feet apart.
The two outer clectrodes serve as “posi-
tive” and “negative” poles in the circuit.

The entire apparatus is housed in a jeep,
6Q

with power-driven reels of cable hauled in
a small trailer. From 300 to 600 volts from
a generator driven off the jeep’s engine are
shot into the ground through the outer
electrodes. After about threc seconds, the
current is turned off momentarily and is
then pulsed again, but this time in reverse
polarity.

As this voltage “plays’ through the soil,
it is measured by the two inner clectrodes

to determine the resistivity of the ground.
Damp soil is less resistive than dry soil.

When the electric current is shut off
after each three-second pulse, a strange
phenomenon occurs. Instead of dying
abruptly, the pulse ‘“hangs fire,” or decays
gradually. The two inner electrodes relay
a record of this decay rate to a tape re-
corder. Then, analysis of the tape tells the
water hunters if water is present, how far
down it is, its purity, etc.

A comprehensive test can often be made
in an hour or two. Tests have been con-
ducted in several arid portions of the
Southwest, as well as sections of the Middle
East. If the first test draws a blank, the
operators move the rig to a new location
and probe until water is found. The time
and cost of such tests are negligible when
compared to drilling exploratory wells.

Scores of field tests have proved the
cfficacy of the technique. The cities of Ala-
magordo and Carrizozo in New Mexico

POPULAR ELECTRONICS
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successfully drilled their water wells on the
basis of findings made by the NMIMT re-
searchers.

Commercial Possibilities. Existing
cquipment of the water hunters was large-
ly dreamed up and built at the college. But
several firms are already dickering for the
manufacturing rights.

Whereas the apparatus presently being
used is rather sprawling, a compact com-
mercial rig is visualized that could be op-
crated by persons with only a little train-
ing. It is believed that a foolprool portable
unit will soon be available that will cost
about $2000 and can be hauled on a small
cargo trailer. The generator will be driven
by a small gasoline engine.

The field for such a unit is widespread.
Probable purchasers of such units will be
well-drilling companies, irrigation system
builders, farm and ranch owners, etc.

World-Wide Reclamation. This revolu-
tionary method of locating underground
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water may be the answer to the nced for
reclamation of vast areas of the earth’s
arid and unproductive regions. Many coun-
tries arc acutely concerned with the prob-
lem of how to supplement their water
reserves—and even how to locate them.

A distinguished educator from the Mid-
dle East, after hearing about this tech-
nique of finding water, told Dr. E. J. Work-
man, president of NMIMT, “If you can do
this in my country, you can do a greater
service than all the cconomic and cultural
aid programs now in progress.”

Modern-day "water witch,” Dr.
Paul Kintzinger, looks over part of
his electronic water-finding gear.

F

M

Traditional water-witching tech-
nique is displayed here by Harley
Park, Dr. Kintzinger's assistant.
The willow twig he is holding is

supposedly sensitive to the ''vi-
bration" of underground water.
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HE Lafayette KT-

600 sterco control
preamplifier is per-
haps the most elab-
orate piece of hi-fi
equipment to appear
in kit form. It fea-
tures 18 front-panel
controls plus five
more in the rear, for
the fantastic total of
23 controls in all
Dual concentric con-
trols for 12 front-
panel control func-
tions simplify the ap-
pearance of the front
panel, however.

Everything about
this kit is done on a grand scale. The cir-
cuit employs no less than seven tubes;
every conceivable control and switching
function is included; even the assembly
manual is awesome—it is some 80 pages
long and weighs in at slightly less than one
pound!

Since the assembly manual is so complete
and detailed, there's little chance of making
a mistake in putting the unit together. The
explicit step-by-step instructions and giant
pictorials will enable even the novice to
assemble the kit with little difficulty.
Printed-circuit boards further reduce the
possibility of wiring errors.

The constructor is advised to take his
time, however. This is not a particularly
difficult kit to put together, but it does
require a considerable amount of time—
perhaps 20 hours or so. The best plan of
attack is to spread your labors over a
period of a week or two, never working
more than three hours per session. This
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Lafayette KT-600 provides

facilities for complete

mono and stereo control

technique will pre-
vent errors caused by
sheer fatigue creep-
ing in.

The circuitry is
very interesting, and
in some ways it is
unique. Basically, it
consists of twin pre-
amplifier circuits,
each employing three
dual triodes. This ac-
counts for six of the
seven tubes. The
other tube, also a
dual triode, provides
phase reversal for one
channel and functions
as the output stage
for the “third channel” output—a circuit
which combines both stereo channels for
use in driving an extra amplifier-speaker
system to fill in the “hole in the middle,” or
excessive sterco separation.

An unusual calibration circuit is em-
ployed which allows the user to balance out
the entire system accurately by ear. This
circuit plays one channel against the other
out of phase, and then the level controls
for the two stereo channels are adjusted
until minimum sound is heard from the
speakers. Thereafter, no adjustment for
inter-channel balance is necessary.

In use, the KT-600 performs in exempla-
ry fashion. Not only do the controls do
everything they are supposed to do, but
distortion is so low as to be insignificant.
Sound quality was judged to be excellent.
The manual provides very complete in-
structions for connecting the KT-600 in a
sterco system and for using it to best ad-
vantage. o
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The Amazing
Electron
Microscope

e

Long after optical microscope/s »
o
have reached their limit, the Y
4
electron microscope goes m; :
é‘i‘i‘..

magnifying . . . up to 200,000 timeés

INCI the time of Anton von Leeuwen-

houk-—the first great microscope de-
signer—scientists have relied on the micro-
scope as one of their key tools. Year
after year, as techniques for manufacturing
optical glass were improved, new and bet-
ter microscopes cnabled scientists to see in-
creasingly minute objects. Then, about
1890, it seemed that light microscopes had
cone to the end of the line. Beyond about
2000 times magnification, even the finest,
most perfectly designed microscope showed
only a fuzzy blob.

Blocking the development of more power-
ful microscopes was a basic characteristic
of light itself. Similar to sound, light trav-
els in waves of measurable length. In the
middle of the visible light spectrum, for
example, the waves have a length of about
6/250,000 of an inch. In order for light
waves to differentiate between two points

By
MORRIS M. RUBIN

November, 1959
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of an object, they must be separated by
about one-third the length of a light wave,
or about 2/250,000 of an inch. Objects
smaller than about half a wavelength can-
not be magnified clearly by a light micro-
scope, no matter how perfect its lenses.
Scientists reasoned that since the basic
difficulty was caused by the relatively long
wavelengths of “ordinary” light, if it were
possible to employ some type of light which
had shorter wavclengths, greater useful
magnification could be achieved. This pos-
sibility was explored, and by utilizing wltra-
violet light (which has a wavelength only
one-third that of visible light), microscopes
were designed which could magnify up to

LIGHT
MICROSCOPE
LAMP

ELECTRON
MICROSCOPE
-«—ELECTRON GUN

MAGNETIC GLASS
CONDENSER LENS CONDENSER LENS <]
le—— ELECTRON BEAM  LIGHT RAYS -
SPECIMEN
MAGNET(C GLASS
OBJECTIVE LENS OBJECTIVE LENS <C]
/
/\ \

FLUORESCENT ~
SCREEN EYE PIECE

Comparison of electron microscope and ordinary
light microscope. The basic principles are the same,
but the electron microscope uses coils of wire to
deflect and focus an electron beam magnetically
rather than glass lenses to bend and refract light.

5000 times, over double the limit of visible-
light microscopes.

At this point, the light microscope
reached the zenith of its design capacities.
If scientists wanted more magnification,
they had to find a new way of getting it.

Electrons to the Rescue. The theory
of the electron microscope was suggested
in the 1920’s. Experiments showed that
electrons acquired a measurable character-
istic wavelength when they were spceded
up by subjecting them to high-voltage fields.
The higher the voltage, the greater was the
velocity of the electrons, and the shorter
became the apparent wavelength. Further,
it had been proven that electrons could be
bent or refracted by magnetic fields in much

b4

the same way light is bent and refracted by
optical lenses.

Therefore, it seemed logical that light.
the limiting factor in the process of mag-
nification, could be replaced by a stream ol
electrons which would have a much shorter
wavelength and so would allow greater
magnification. With this important con-
cept under their hats, scientists began work
on the design of an electron microscope.

By the late 1930's, experimental micro-
scopes were in operation in Europe, Can-
ada, and the United States. And then, in
1940, RCA marketed the first commercial
American clectron microscopes. These in-
itial instruments, though crude by present-
day standards, were fantastically superior
to the best light microscopes ever produced.

Whereas even an ultraviolet microscope
was limited to a magnification of 35000
times, these early electron microscopes
were capable of enlargements of 100,000
times. Today's models magnify more than
200,000 times—enough to see an object
one-millionth the diameter of a human hair
—and by enlarging the image still further
by photographic means, useful magnifica-
tions of over one million diameters are pos-
sible!

Electrons Replace Light. Similar in
principle to light microscopes, the electron
microscope uses a series of lenses to mag-
nify the specimen in a step-by-step proc-
ess. But while a light microscope uses glass
lenses to bend light rays, the electron micro-
scope’s ‘“lenses” are coils of wire—similar
to the deflection coils of a television set—
which bend and deflect a stream of elec-
trons.

The operation of the electron microscope
as compared with a light microscope can be
quickly grasped by referring to the diagram
at the left. Electrons emitted by the elec-
tron gun pass through the condenser lens
which concentrates the beam of elec-
trons on the specimen. Since the specimen
has been sliced so thin as to be partially
transparent, the electrons pass through it
in varying numbers depending on the den-
sity of the specimen at any one point. Thus
a pattern of varying electron densities is
produced.

Although this pattern is invisible to the
eye, it could be shown by placing a fluores-
cent screen below the specimen. In prac-
tice, however, the electrons pass through
the objective lens, which provides the first
step of magnification. Just before they

POPULAR ELECTRONICS
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Can You ldentify These Pictures?

All were taken with the aid of an
electron microscope

(answers are at bottom of page)

‘I (a) metal surface
(b) humaun skin
(c) leather
(d) wool rug

(a) an ant's toe
(b) polio virus

(c) a sloppy knot
(d) limescap grease

"

(a) lead carbonate
(b) golf balls
(c) nucleic acid

(d) cotton balls

(a) wing of a fly
(b) moon erafers
(c) protein molecule

(d) cellulose fiber

. (a); total magnification 160,008X; courtesy of Philips Elecfronics, Inc.

{a) Sahara Desert

1
2. (c); total magnification 425,000X; courtesy of College de France and RCA 5
3. (c); total magnification 112,000X; courtesy of Dr. C. E. Hall, M.I.T. (b) silk fiber
4. (d); total magnification 68,000X; courtesy of Esso Research & Engrg. Co. (C) quartz
5. (c): total magnifizaiion 14.680X; courtesy of Dow Chemical Co. and RCA (d) Monday morning
at Coney Island
November, 1959 &5
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view obBjects that are
any thicker—the wing
of a fly, for example.
The solution to the
latter problem has been
the development of spe-
cial devices that can
carve off slices of the
object to be viewed
which are thin enough
to allow the passage of
electrons. It's easy to see
(Continued on page 111)

Co-inventor of the first RCA electron microscope, Dr. James Hillier, is
shown at left with RCA's Model EMB, marketed in 1940. At right is a
1959 Russian unit exhibited at the recent Soviet Exhibition in New York.
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reach the projector lens, a ‘‘spread-out”
representation of the density pattern is
formed, the center arca of which is then
further magnified by the projector lens.

The enlarged specimen can be viewed di-
rectly on a fluorescent screen (which looks
and works like a television screen), or the
image can be photographed by special cam-
eras—usually built right into the electron
microscope. Enlargement of the resulting
photographs allows further magnification
of the specimen.

Price Tags. In addition to its optical
system, an electron microscope must have
an ultra-stable high-voltage supply and a
highly efticient vacuum system. This com-

Two of the most widely used electron micro-
scopes are shown here. At left is the RCA EMU-3,
capable of 200,000X magnification. Above is the
Norelco EM100B, which magnifies to 90,000 times.

plexity accounts for the big price tags on
today's clectron microscopes—from $12,000
to 40,000, depending on the magnification
desired, the make, etc.

Norelco (Philips of Holland) and RCA
arc the largest producers of these units.
Also active in the field are manufacturers
in Germany and Japan. And the Russians
have gotten into the act, too, by producing
an electron microscope which seems to be
an adaptation of a 1940 RCA model.

Limitations. Useful though the electron
microscope may be, it still has its limita-
tions. Since the high-voltage electrons are
fatal to living organisms, the electron
microscope cannot be used to view live bac-
teria, viruses, etc. Also,
the beam of eclectrons
can’t penctrate more
than 1/25,000-of-an-inch,
so the clectron micro-
scope cannot be used to
view objects that are
any thicker—the wing
of a fly, for example.

The solution to the
latter problem has been
the development of spe-
cial devices that can
carve off slices of the
object to be viewed
which are thin enough
to allow the passage of
electrons. It's easy to see
(Continued on page 111)

Co-inventor of the first RCA electron microscope, Dr. James Hillier, is
shown at left with RCA's Model EMB, marketed in 1940. At right is a
1959 Russian unit exhibited at the recent Soviet Exhibition in New York.
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Can You Ildentify These Pictures?

All were taken with the aid of an
electron microscope

(answers are at bottom of page)

‘l {a) metal surface
(b) bhuman skin
(c) lzather
(d) wool rug

(a) an ant's toe
(b) polio virus

(c) a sloppy knot
(d) limesoap grease

(a) lead carbonate
(b) golf balls
(¢) nucleic acid

{d) cotton balls

wing of a fly

(b) mocn craters

(c) profein molezule
(d) cellulose fiber

1. (a); fotal magnificatior 160,000X; courlesy of Philigs Electronics, Inc.
2. (c); totel magnification 425,000X; courfesy of College de France and RCA (a) S,ah‘"a =
3. (2); fotal magnification 112,000X; courtesy of Dr. C. E. Hall, M.I.T. (b) silk fiber
4. (d); foial magnification 68,000X; courtesy of E:so Research & Engrg. Co. (C) quartz
5. (¢); total magnification 14,680X; courtesy of Dow Chemical Co. and RCA (d) Monday morning
at Coney lsland
November, 1959 65
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YOUR ANT

ORLD-WIDE DX

SHORT-WAVE receiving set brings

the whole world right into your home.
Listening to broadcasts from distant lands
affords not only a challenge and technical
thrill but gives you a general education as
well. Despite the propaganda and slanted
news you sometimes hear, you develop a
better understanding of foreign countries,
their people, and their problems. Short-
wave radio offers good music, plays, and
other enjovable programs, and it cnables

vou to studyv foreign languages first hand.

You can enjoy more short-wave pro-
grams if you plan vour antenna installation
carefully. Onc of the keys to consistent
long-range reception is a directional an-
tenna. Its orientation is often the prime
factor in receiving hard-to-get stations or
in improving the general performance of
your listening post. Even a very simple
antenna can provide an improvement in
signal strength and reliability if it is

How to plan your antenna installation to pull in those

hard-to-get foreign stations

November, 1959

By EDWARD M. NOLL
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“aimed” in the right direction. Also, a
highly directional antenna can eliminate
pickup from unwanted stations.

The Shortest Path. A short-wave signal
takes the shortest path around the earth.
But here it's easy to become confused. For
example, a flat map would seem to indicate
that the shortest route tfrom, say, Chicago
to Moscow would be castward across the

Atlantic and then across Europe. But refer-
ence to a globe would quickly show the
shortest path to be over the North Pole.
Consequently, you don’t put up a receiv-
ing antenna with maximum sensitivity to-
ward the east when vou want to pick up
Europe and Asia. You turn the antenna
toward the shortest route as the crow [lies
—north, over the top of the earth.
Choosing an Antenna. You may have
noticed that most signals picked up from
one direction are on onc band while signals
from another direction are on a different
band. The explanation for this is simple.
The directional sensitivity of any fixed-
length antenna changes with [requency.
For example, a half-wavelength antenna
at 6 — 7 megacycles has a figure-eight sensi-
tivity pattern. However, the very same an-
tenna has a nearly full wavelength dimen-
sion in the 11 — 15 megacycle spectrum and
has a “four-leaf clover” sensitivity pattern.

68

On the higher 17 - 21 mec. bands, the same
antenna becomes an approximate 3/2-wave-
length type and the sensitivity pattern
takes on a clover-leaf shape with a narrow
“8” at its center.

Typical sensitivity patterns for half-
wavelength, full-wavelength, and 3/2-wave-
length dimensions are illustrated. Using
these patterns, you can determine if a loop

To orient your antenna, tape a piece
of string between your location and
the area you want to pick up. Use a
protractor to get the bearing in de-
grees from true north or magnetic north.

or a null faces the direction from which
you wish to receive a special station.

It is important to remember that once
the electrical length of an antenna exceeds
3/2-wavelengths it acquires many narrow
sensitivity lobes. These multiple lobes make
for spotty directional performance. In one
direction there may be good sensitivity
while just 10° to 20° on either side the
response may drop off to almost nothing.
In this case, one never knows if a loop or a
null faces the desired direction.

Antenna Construction. Cut your an-
tenna to meet vour particular require-
ments. Some short-wave listeners prefer
to cut the antenna to the lowest frequency
band in which they are interested. Thus
they have a figure-cight pattern on this
band and a severely lobed pattern does not

POPULAR ELECTRONICS
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Effective maximum pickup angle
for a half-wave antenna is about 75°
in each sensitivity lobe. Pattern in
dashed area varies with height of an-
tenna above ground and other factors.

The sensitivity pattern for the
same half-wave antenna [below, left)
changes when it is used to receive sig-
nals on twice the frequency [center)
and three times the frequency {right).

l/zx
N

MAXIMUM SENSITIVITY

/
X
/' NEFFECTIVE
MAXIMUM
R
> -y
. ANT.
MINIMUM
SENSITIVITY

MAXIMUM SENSITIVITY

1% A
N

develop on the highest frequency band.

Sonmie typical half-wave (A/2) antenna
lengths for use on the short-wave bands
are: 62.4 feet at 7.5 mc., 52 feet at 9 mec,,
425 feet at 11 mc,, 31.2 feet at 15 mc., 27.5
feet at 17 mc., and 22.3 feet at 21 mc. Note
that one half ol the length given is located
on each half of the center feed point of a
dipole antenna. Use 72-ohm coax for leadin.

If mounting space is available, you may
want to consider installing two antennas.
The low-frequency version can be erected
and oriented for good general coverage and
perhaps to emphasize your favorite low-
frequency s.w. stations. A shorter antenna
can be used for the high-frequency bands.

Orienting Your Antenna. Lining up
your antenna to get the signals you want is
a simple matter if you use a world globe

November, 1959

and a piece of string. Tape the string be-
tween your location and the city, country,
or continent you wish to hear. Note the
hearing from your location to the point you
have selected in relation to true north. A
protractor will be handy in reading the
bearing in degrees.

Next, locate true north at your antenna
mounting site. Use an accurate road map,
courthouse or city-hall map to do this. Or
true north can be found by shooting the
North Star at night or the shadow of the
high noon sun. A magnetic compass could
also be employed; but remember that a
compass points to magnetic north rather
than true north.

Finally, erect your antenna for maximum
sensitivity toward the stations you want
to pick up. 30
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LTHOUGIH we have no statisties to
prove it, we’ll bet that there are as
many Heath FDM-3's in operation as any
other FM tuner ever made. The FM-3
brought hi-fi into countless homes for the

first time. Though perhaps not the most Heath FM-4’s pre-wired tuning

sensitive tuner in the world, nobody could
deny that it was (and is) a whale of a tuner
for $26.95. Now, apparently in response to
requests lfor a more sensitive unit, the
Heath Company (Benton
Harbor, Mich.) has come out
with the FM-4, a tuner that
boasts a sensitivity of 2.5
microvolts for 20 db of
quieting.

The FM-4 kit sells for a
few dollars more than the
FM-3, but it’s well worth it
if you need the extra sensi-
tivity. In addition, the FM-4
has a.t.c. and is actually
easier to put together than
the FM-3.

Perhaps the most interesting feature of the FM-4 is its
pre-wired factory-aligned front end. The heart of this unit
is a dual-triode 6DTS, one section of which functions as a
grounded-grid r.f. amplifier and the other as an oscillator-
converter. In combination with two i.f. stages and a ratio de-
tector, this tuning circuit really pulls in the stations. And
for the home builder, it has two very important advantages:
(1) it reduces the time required to assemble the tuner by
about one-third, as compared with the time nceded to put
together the same tuner without the pre-wired front end;
and (2) it practically eliminates any alignment problems.

Just under ten hours was required to assemble the FM-4
model we checked out, and only basic tools were needed.
With no touch-up of the alignment, 18 local FM stations in
the New York area were picked up, most with excellent
fidelity. The finished kit not only worked well, but was note-
worthy for its attractive appearance, —30
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TRANSDUCERS
Part 2—Parameter Changers

AST MONTH we talked aboutl the class
of itransducers most familiar to the
electronic hobbyist —voltage generators.
This category covered loudspeakers. speed-
ometers, roughness gauges, etce. The other
major class of transducers is comprised ol
“parameter changers” which vary resist-
ance, capacitance or inductance when sub-
jected to non-electrical forces.
Resistance-varying transducers in-
clude among their ranks a number of units
having different purposes.
It is known that the re-
sistance of a conductor
varies with temperature.
Il a resistance thermom-
eter is connected in a
Wheatstone bridge circuitl
calibrated in degrees, the
change in resistance with
temperature is readily
measurcd. The advan-
tages of large temperature
range and remote indica-
tion should be apparent,
particularly in trying to
monitor a satellite.
“Micro-meteorites” are
particles of space “dust”
so small as to be unavoid-
able but possibly large
enough to “erode’ holes in
a space ship or space suit.
Space scientists use another kind of re-
sistance-varying transducer—the erosion
gauge—to investigate the danger involved.
When installed in a space satellite, this
cadget modulates a signal broadcast back
to earth hased on resistance change. The
more micro-meteorites encountered, the
faster a conductive coating on a plate
wears away and increases in resistance.

November, 1959

FORREST H. FRANTZ, SR.

Internal resistance of these
Clairex photocells changes with
amount of light falling on them.

Fig. 1. Operating circuit of a
carbon microphone (such as El
gin National unit at left) which
varies its internal resistance un-
der the impact of sound waves.

( o
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The carbon microphone operates on much
the same principle as the erosion gauge.
Sound waves vibrate a diaphragm attached
to a small container of carbon granules.
The changing resistance which occurs when
the carbon grains get “all shook up” is
ecasily translatable to current changes in a
transformer primary. Sce Fig. 1.

Variation of resistance is also the basic
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employed to measure displace-
ment by connecting them in
the tuning circuit of an oscil-

Fig. 2. A capacitor microphone requires
a separate power supply. Sound waves
impinging on the microphone diaphragm
cause variation in the charge on the plafes
at an audio rate, and this potential varia-
tion is fed to the input grid of a triode.
The unit shown above is a Capps CM2001.

principle on which the strain gauge—used
to measure strains in materials—operates.
The resistance strain gauge consists of a
length of fine wire fastened to a paper
backing. The gauge is cemented to the
specimen under test, and as the specimen
is stressed, the wires stretch, causing a
decrease in cross-sectional area and an in-
crease in length. This results in a mecas-
urable increase in resistance.
Capacity-varying transducers depend
on a movement of one of the plates of a
capacitor for operation. If one of the plates
of a capacitor is very thin and elaslic,
sound waves will cause it to move, and the
variation of capacity will be proportional
to the sound. This device is commonly
called a capacitor microphone. Sce Fig. 2.
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HiZ lator. Then, when a movable
plate is moved by an external
so0n force, the frequency of the
om0 oscillator, which can he meas-
508 ured very accurately, is
changed. When the principle
com. is employed with a sensitive
bellows, small changes in air
= pressure can be measured.
And in the Weathers FM

phono cartridge, a small
change in capacity caused by a stylus fol-
lowing a record groove produces some of
the best hi-fi imaginable.

Inductance-varying transducers do-
pend on a change of the reluctance in the
magnctic circuit of the inductor’s surround-
ings. Most electronic enthusiasts are famil-
iar with the G.E. variable-reluctance phono
cartridge using this principle.

The common headphone which may be
utilized as a transducer, (sec “Low Cost
Microphones,” PoruLaR ELECTRONICS, April,
1955), is actually a voltage-producing typé.
However, its change in inductance can be
used to vary a tuned circuit’'s oscillation
frequency.

Another type of transducer which may be
classified as inductance-varying is the dif-
ferential transformer shown in Fig. 3. An
a.c. voltage is applied to a primary winding.
Two similar secondary windings are con-
nected in series and phased so as to buck
each other. When a movable core of ferro-
magnetic material is in the neutral posi-
tion, the secondary voltages are equal and
opposite and the output is zero. When the
core is slightly displaced, the voltage in one
of the secondaries increases while that in
the other decreases. The total difference
voltage appears across the output termi-
nals and is easily measured, amplified, or
used to control a process.

The transducer is the connecting link in
electronics. From hi-fi to space satellites,
wherever there is energy to be converted, a
quantity to measure, a process {o control-
in short, a job to do- —electronics can accom-
plish it with transducer coupling. —30

Fig. 3. Differential transformer
whose output is determined by the
position of the pivoted core section.

POPULAR ELECTRONICS
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Transistor Topics

By LOU GARNER

UST over a decade ago, when the in-
vention of the transistor was first an-
nounced, nearly everyone agreed that it
was a revolutionary device. But there was
widespread disagreement as to its ultimate
cffect on the whole electronics industry.
Ultra-conservatives and pes-
simists stoutly maintained that
the unit was little more than a
laboratory curiosity, and prob-
ably would not see widespread
commercial use for ‘“‘at least a
couple of decades.” They had
good reason for their attitude
the early point-contact tran-
sistor was a noisy, unstable,
hand-made device that de-
manded a fantastic price.

On the other hand, the extreme optimists
saw in the transistor an answer to a long-
standing adage among electronics experts:
“There's nothing wrong with electronic
gear that getting rid of the vacuum tube
won’t cure.” These happy individuals free-
ly predicted the early demise of the vacuum
tube. Many felt that it would pass into the
limbo of obsolete devices--along with the

coherer detector and Fleming valve—with-
in a “year or two.”
Both groups were wrong . . . yet both

were right in a modified way.

The vacuum tube is still with us, and is
still used in much larger quantities than
transistors. But the transistor started mak-
ing its presence felt within a year or so
after it became a practical commercial de-
vice. In one field it has completely dis-

Neovember, 1959

placed the vacuum tube (hearing aids), and
it is making serious inroads in other areas
once dominated by tubes.

In practice, however, commercial tran-
sistor applications have followed a process
of rapid evolution rather than revolution.
Transistors were first used in increasingly
large quantities in the hearing aid indus-
try. Then manufacturers started to use
them in portable receivers . . . but in small
quantities. Several companies introduced
“hybrid” sets which employed miniature
vacuum tubes in their r.f. and i.f. sections
and transistors in their audio amplifiers.

As r.f. transistors were introduced at
competitive prices, the hybrid portable dis-
appeared, with current manufacturers pro-

Gift suggestion for transis-
tor experimenters: the tran-
sistor symbol is featured on
a variety of jewelry items
available from Columbia
Studio, such as the cuff
links shown here, in black
and sterling silver. See text.

O ANT.

1|1
ai [ is-sv

Fig. 1. Pocket radio circuit submitted by
reader Steve Greenfield utilizes two transis-
tors direct-coupled through a tickler winding.

ducing either all-tube or all-transistor

portables. Another hybrid receiver . . . the
car radio ... has survived, however, and is
73
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still being produced in large quantities—
chiefly because of the introduction of low
B-plus voltage (12-volt) vacuum tubes.

On the industrial scene, transistors soon
found their way into compact military

T/ ANT.
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an excellent gift for the younger members
of the family. Since it is battery-powered,
there is no danger of accidental shock or
severe burns to probing fingers. And every
child delights in having his own radio.
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cquipment and lightweight airborne gear.
Here size, weight, power requirements,
and reliability have always been more im-
portant than cost. The transistor’s excel-
lent reliability, as compared to tubes, also
has had an important effect on its use in
industrial control devices and electronic
computers. Few late-model computers use
vacuum tubes in their designs.

More recently two new fields have
opened up for the transistor-—television
and two-way radio communications. At
least one domestic manufacturer (Philco)
and one foreign manufacturer (Tokyo Shi-
baura Electric) are producing transistorized
TV sets, and several firms have such re-
ceivers “in the works.” The Dage Division
of Thompson Ramo Wooldridge has devel-
oped a completely transistorized closed-cir-
cuit television system for military applica-
tions. And in the communications field, Mo-
torola, GE, RCA and Bendix are but a few
of the firms producing two-way radio sys-
tems which feature fully transistorized re-
ceivers and hybrid transmitters; they are
being used by the police and by public utili-
ties, and are finding increased application
in the building trades, transportation, and
marine fields.

Readers’ Circuits. If you're starting
to think about the approaching holiday sea-
son . .. a small transistorized receiver is
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Bill Bougatsos' receiver features loudspeaker operation.

Both of the receiver circuits presented this
month are designed to receive the AM
broadcast band, are easy to wire, and usc
standard components.

The two-transistor receiver cireuit in
Fig. 1 was submitted by Steve Greenfield
(2725 Scdgwick Ave.,, New York 68, N. Y.).
By utilizing the complementary properties
of n-p-n and p-n-p transistors to achicve
direct coupling between stages, Steve has
worked out a design requiring a minimum
of electrical components. He reports that
the unit has good sensitivity and much bet-
ter selectivity than is usually found in such
sets. Stronger local broadcast stations can
be picked up without an external antenna,
but a short antenna lead should be con-
nected to L2 in weaker signal areas.

In operation, r.f. signals are picked up
and selected by tuned circuit L2-C1, then
detected by a conventional diode (CDI/)
appearing across base resistor RI. From
here, the detected signal is amplified by a
two-stage direct-coupled audio amplifier
using n-p-n (@1) and p-n-p (Q2) tran-
sistors in the common-emitter configura-
tion, and, finally, is applied to a 2000-ohm
magnetic earphone connected to output
jack J1. Feedback coil L/ acts as a short
circuit as far as the audio signals are con-
cerned, but couples back enough of the r.f.
component of the detected signal to provide
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some regeneration, improving circuit gain
and over-all selectivity.

Steve’s circuit can be assembled in a
small plastic box or on a conventional
metal chassis. Layout is non-critical, but
good wiring practice should be observed.
The two-winding r.f. coil is hand-wound on
a ferrite core (Lafavetite No. MS-331); L2
consists of approximately 45-55 turns of
# 22 DCC wire and LI is made up of be-
tween 5 and 10 turns of the same size wire.
L2 should be wound in a single laver,
solenoid fashion, with L/ wound on top of
and in the same direction as L2.

Once construction is completed and wir-
ing checked for accuracy, you may want
to experiment with the circuit arrange-

AAAAAA

Fig. 3. Simple FM transmitter cir-
cuit featuring the new "tunnel” diode.

The "tunnel” diode is being pro-
duced in experimental quantities by
General Electric Company. Above
right, it is utilized in a vest-pocket
transmitter; below right, the complete
transmitter is compared in size to a
50; piece. See text for full details.

ment. Try the diode connections as shown
and reversed. then utilize the connections
which give best performance. Also try
reversing the connections to L/ and experi-
menting with the exact number of turns
used. Finally, try different supply voltage
values (1.5 to 6 volts}), using the value
which gives maximum gain and output
power with minimum distortion or ‘‘clip-
ping.”

The three-transistor receiver circuit
illusrrated in Fig. 2 was sent in by Bill
Bougatsos (5729 Park Ave., Apt. 1, Mont-
real, Canada) and features loudspecaker
output. Bill indicates that his set has good
sensitivily and selectivity when connected
to a 6 antenna and a good ground.

November, 1959

Except for the unique way of biasing the
output stage to achieve a control over out-
put volume, Bill's circuit is conventional.
The r.d. signals picked by the antenna-
ground system are selected by tuned cir-

cuit L7-C! and detected by diode CD1, with
the detected audio signal coupled through
C2 to a single-ended audio stage (@17).
I'rom here, the amplified audio signal is

transformer-coupled (through T1) to a
push-pull power amplifier (Q2, @3). and
then applied to a PM loudspeaker through
impedance-matching output transtormer
T2. Bill used p-n-p transistors in the com-
mon-emitter arrangement in both stages.

This circuit is easy to duplicate using
standard construction techniques. Neither
layout nor lead dress should be critical, and
commercial components are used through-
out. Antenna coil L/ is a Miller No. 2004,
and C2, C3 and C/ are low-voltage minia-
ture electrolytic capacitors. Transformer
T1 is an Argonne No. AR-109, and T2 i3

(Continued on page 108)

75

wwWw americanradiohistorvy com


www.americanradiohistory.com

Filter Cord Cuts Interference

Since the start of radio, one of the
greatest annoyances plaguing the listener
has been electrical interference. Not only
does QRM cut down the enjovment of AM
broadcasts, but it severely limits DX possi-
bilities for hams and SWL's. Some inter-
ference enters through the electric lines;
some enters through the antenna. In either
case, an inexpensive

motors and shavers are most troublesome.
This gadget will not cure all types of
electrical interference, but it will prove ef-
fective in a large number of cases. It is
perfectly safe to use if it is built as shown,
but do not put it in a metal container. Al-
though one side of the a.c. line is grounded,
the high side of the filter cord line could
short to a metal con-

“filter cord” may be —— tainer and you
helpful. @ —— would expose your-
AA ﬁlter _cord con- fo— 2" CUT. HERE sellft to the full line
sists simply of an voltage on contact
extension cﬁrd with — with gthe container
a .05-uf., 600-volt ca- @ W, and ground. Don't
pacitor connected =T take chances'! Use

across the leads. If
interference is en-
tering the receiver
from the electric mains, plug the filter cord
into the a.c. outlet and plug the set into the
filter cord outlet. If the interference is en-
tering through the antenna, track it down
and connect the filter cord to the device
which is causing the interference. Electric

LIO

CARDBOARD OR cardboard or plastic.

PLASTIC TUBE

CONTAINER For extremely
stubborn cases of
power line interference, hum, or other

noise, see the article entitled “Do You Have
a Buzz?” in the December 1957 issue of
PoruLar ELECTRONICS. which discusses many
causes of interference and their cures.
—Forvest H. Frantz, Sr.

Simple BFO Pitch Control

Most small, inexpensive communications
receivers are usually very good buys. But
you'll find that adding a variable pitch con-
trol to the BFO (beat frequency oscillator)
will be a tremendous asset in tuning SSB
signals. You will also be able to change the
audio pitch of a received c.w. signal with-
out detuning the receiver.

The easiest way to add this
control is to place a small var-
iable capacitor (3-15 uuf.)
across the existing BFQO coil
and capacitor. Mount it as
close to the BFO coil as you
can, and use the shortest pos-
sible interconnecting wires.
Then, by tuning the capacitor, you vary the
pitch. (This system will not work in re-
ceivers that incorporate a *“tickler” coil to
provide i.f. feedback.) Keep the new BFO
capacitor well shielded to prevent coupling
to the receiver front end.

Tune the capacitor using a long flexible
shaft with an insulated coupling link on the
shaft of the capacitor. You can drill a hole
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XISTING

E

cmmsesmnug

EXISTING
BFO
coie

in the front panel or top of the receiver
cabinet and pass the tuning shaft through.
Use a knob similar to those that are sup-
plied with the set and you’ll have a good-
looking finished product.

To calibrate the pitch control, tune in a
moderately strong AM signal using 1’ of
wire for the antenna, and
switch on the BFO. Adjust the
pitch control until the whistle

[ 4 .
2 o produced becomes lower in
T .

H P tone and finally is not heard
3 vA("gﬁhE (zero beat). The BFOQ is now

adjusted in the center of the
iI.f. passband. Mark this point
on the pitch control dial scale.
Or try using a commercial calibrated BFQ
knob or dial.

You can calibrate the pitch control for
several audio tones with an audio gener-
ator. Considering its surprisingly small
cost, this little unit is certainly worthwhile.
You'll find it will really come in handy for
separating those c.w. stations.

—Briun Desind, K3GBT
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COLLECTING QSL CARDS

HE other day young Howie, W2QHH,

came over to my ham shack and com-
plained about not getting a QSL. card from
a new state he had contacted. Ie asked
me as an old-timer if I had had as much
trouble getting QSL cards. You bet I did.
Just like Howie, I couldn't understand why
a fellow ham wouldn’t reciprocate with a
QSL card.

When I was a neophyte ham. I set myself
a goal. I decided that if I got 100 QSL
cards, 1 would hang them on my shack wall
for everyone to admire. I finally made it,
too-—-100 cards divided among 11 states.
And a funny thing happened then. I sort
of lost interest in getting more cards just
to have more cards, if you know what I
mean. Instead, T was only interested in
another QSL if it confirmed a new state
or was better than what I had.

When a QSL arrived from a new state.
one of the duplicates came down from the
wall and went into a shoe box, and the new
one went up in its place. And when a QSL
came that gave me a better signal report
than any other card I had from that area,

==Ham of the Mon'th---E

Our November "Ham of the Month” is Charles A.
“Butch” Ehrhardt, KIPQR, 5256 N. Marshfield, Chi-
cago, Il a sophomore at Waller High School and a
transistor experimenter. Charles's ham career started
when he received a Heathkit AR-3 for Christmas two
years ago. He got on the air the following summer with

his Novice license and a 15-watt transmitter.

torized printed-circuit audio oscillator which used a
"sun battery' as a frequency control; he won first prize,
and two more firsts at subsequent fairs. This spring
Charles's entry included some fairly sophisticated cir-
cuits together with his ham station. Again he won sev-
eral prizes, including one at state level, and a special
commendation from Bell Telephone Company. Charles
and several other sciznce fair entrants demonstrated

" their projects on TV in Chicago.

November, 1959
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By
HERB S. BRIER
WIEGQ

I switched cards. But, about that time,
the ARRL announced that the new WAS
(Worked All States) certificate was avail-
able, and I went ‘all out’ to get one, along
with most of the other hams all over the
country.

Many hams had already worked all the
states and only needed a couple more cards
to qualify for their WAS certificates. Con-
sequently, the poor fellows in the rarver
staies like Vermont, Nevada, South Dakota,
and Delaware were run ragged by requests
for QSL cards, just as they are today.

‘iCertificate Chasers.”” Since those
davs, ham groups throughout the world
have offered similar certificates by the
hundreds; and now there are “Certificate
Chasers” who have more of them than most
of us have QSL cards.

Nevertheless, WAS
sought-after excuse for collecting QSL
cards. To obtain yours, simply submit
written proof ol two-way contact via ham
radio with the 50 states to the American
2adio Relay League, Inc., 38 LaS3alle
Road, West Hartford, Conn. Include suffi-

is still the most

~3
~
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PARTS LIST

Cl-—-25-yuf., 1000-volt ceramic capaci-
tor (Sprague SGA-Q25 or equivalent)

C2, C3-—.005-uf., 600-volt ceramic ca-
pacitor

CDI1, CD2—-1N34 diode

JI--Coax connector receptacle (Am-
phenol SO-279 or equivalent)

PLI-—2-volt, 60-ma. lamp (Type 48)

Rl-—I-megohm, l-watt resistor

R2--470-0km, l45-watt resistor
R3 15,000-0hm, V,-watt resistor
V1--6C4 tube
TRANSMITTER 1-—Ceramic 7-pin miniature tube
socket
EL\NP’I':\"(‘:;%\;ING Cl "3 Misc. mounting bracket, hardware,
coaxial cable
TYPICAL TRANSMITTER T-R SWITCH
e e T e =]
| AMAAA= +
i 6ca _Lis csl | 150-250V.0.C
ANTENNA KEEP THIS -
sk YT S8R o T —
L L - —] {
$
i E s e I - T
- = [ . vig, 6.3V.AC,
£ /| LoADING 7 TUNING | } PLI RCVR
w | < c2 —— N
I £ ] RIS L L) o= ) + =0
I 3z COAX. e
= o f H J > M chelE |
= | R2%  COI D2 i —O
i 2 i GND.
o
} :
|
£ _L_ |
FINAL t — i
AMPLIFIER B e & ]

Simple T-R switch eliminates relays and boosts r.f. to a re-
ceiver. Plate and filament power for the switch is taken from

the transmitter.

Connect B+ lead of the T-R circuit to the

screen grid of the final amplifier or any other voltage source

in the range indicated.

cient postage with your application to get
your cards back.

Ed Handy, W1BDI, ARRL Communica-
tions Manager, advises that you double-
check your cards against an alphabetical
list of the states before mailing them. He
reports that many WAS applications are
slowed down or rejected because the appli-
cant has doubled up on one state and for-
gotten another one.

Other popular ARRL QSL certificates
are WAC (Worked All Continents) and
DXCC (DX Century Club). You must be
a member of the ARRL besides having the
necessary six cards to qualify for WAC,
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See page 116 for complete details.

and you need confirmations from 100 or
more countries for DXCC. The “big boys”
are working around the 275 country level
on this last one!

A comprehensive Ham Certificate Direc-
tory is available for $2.00, postpaid, from
William Clark, W3RPG, 8 Francis Drive,
Harrisburg, Pa.

Upping Your Percentage. Many cer-
tificate seekers claim that working the
necessary stations is easier than obtaining
the necessary proof. This is because too
many hams promise to QSL but never do
so even after receiving your card.

(Continued on puge 114)
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By LEE BEEDER

Hi-Fi T
Transistor

%

S

Preamp

Remote operation of low-impedance mikes or phono

cartridges is possible with this easily built unit

HIS two-stage transistor preamp en-

ables you to enjoy the advantages of a
low-impedance microphone or cartridge
with any high-impedance input amplifier
or tape recorder. Thus, you can be free
from the necessity of remaining close to
the amplifier or recorder and can take your
mike from room to room, or even outside
the house. Recording opportunities, for-
merly prohibited by distance, will be within
your grasp.

You'll find, too, that this preamplifier is
free of virtually all hum, noise and micro-
phonics that usually accompany high am-
plification of a low-level sound source.
Furthermore, it provides a flat response
from 20 to 20.000 cps when used with a
high-quality low-impedance phono car-
tridge, eliminating the wusual high-ratio
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PARTS LIST

BI-—3-volt battery (two “C* cells
connected in series)

Cl, C2--10-pt., 25-volt electrolytic
capacitor

C3—3500-uf., 25-volt electrolytic ca-
pacitor

C4—.02-uf. tubular or
disc capacitor

C5—.25-uf. tubular or ceramie disc
capacitor (optional)

J1, J2-—RCA type phono jack

Q1-—-2N133 transistor

Q2—2N132 transistor

R1, R5-—10,000 ohms

ceramic

R2, R4 18,000 ohms All
R3—2200 ohms resistors
R6—1000 ohms Vo watt

R7--2000 ohms

R8--330 ohms

S1—8.p.s.t. switch

12" x 4" x 314" chassis (ICA
29077)

l-—Battery holder

2—10-lug terminal strips

Use (8,000 ohms for R2 or se-
lect value by connecting signal
source at JI and adjusting R2
for a |.2-volt drop across R3.

ca

,_
o
~
Il l 1000%
QUTPUT

€
2NI33
Ql q \Sl
4
:J—CJ Rl INPUT | g1 RS =2 27
E — K
o, 10 joK +{500
+§i0pf. < 30 To B0# 2sv| ut =
uA'nanJAc B &
CcARTRIDGE Bl T 3V
RB% c.i.‘. i
3309
z oz2]pt '

S

'HOW IT WORKS

The signal from the microphone or cartridge is n-
troduced into the 30 to 50 ohm impedance presented
by the emitter leg of (O which is operated as a com-
mon base stage. Resistors RI and R2 bias Q1 with
= (1 bypassing R1.

E The amplitied audio signal at the collector of Q7
S appeurs across resistor K3 and is coupled through C2
to the base of ()2 in the second stage. Bias on Q2

is provided by voliage divider K4. R5 in combination
R7

with Capacitor (3 bypasses K7.

Transistor )2 uses stabilizing resistor K7 and by-
pass capacitor C3 in the emitter leg to prevent de-
generation.  In addition. the large capacitance value
of €3 helps assure superlative bass response. A high-
frequency correction network (KR8, C4) in the emitter
= ot Q2 extends response up to 20.000 cps.

The amplified signal at the collector of Q2 appears
across load resistor R6 and is fed directly to outpul
juck 720 11 desired. a d.c. blocking capacitor of about
.25 pf. can be employed between the collector of Q2
and output jack /2.

g
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| R2 R3 C2 R6
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T

T
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step-up transformer and attendant hum. Or
any 30 to 50 ohm professional-type low-
output dynamic or ribbon mike can be used.
In only three to four hours, and for approx-
imately $12, you can add this useful acces-
sory to your hi-fi equipment.

Construction is simplicity itsell as there
arc only six items to mount on the chassis:
the two terminal strips, the two phono
jacks, the s.p.s.t. switch and the battery
holder. The battery holder is the only part
located on the top of the chassis. The re-
maining components are mounted point-to-
point by their leads as shown.

11 you do not attempt extreme miniatur-
ization, the components will fit easily with-
out crowding. Be sure to observe the proper
polarity of the electrolytic capacitors (C1,
C2 and C3) as indicated on the schematic
diagram.

The input and the output circuits both
have low impedance and each can be used
with shielded mike cable up to 250 feet in
length. This permits you to “break in” the
preamp just about anywhere between the
phono cartridge or mike and the input to
your amplifier or tape recorder.

As all of the components arc conserva-
tively rated, the preamp should give you
many years of service. This feature, coupled
with the other advantages, makes it a
handy item for your audio setups. —{30—
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% the fact that I was taking your course
was a major factor in my getting the new

job last month. ... I was also promoted

from Engineer to Field Engineer.”

—GENE OMNDLINGER,
2500 Roebinhood Rd.
Winston-Salem, ™N.C.

CREI Students already

have pretty good jobs. They're ambitious

enough to want.

Capitol Radio Engineering Institute is a
thirty-two-year-old institution which offers ad-
vanced home study courses in electronic engi-
neering technology of college level to men al-
ready employed in some phase of the electronics
industry and in the military services. Our
courses enjoy national recognition among edu-
cators and engineers.

Among the many CREI home study advan-
tages: You necd not quit your present job. You
meet family while gaining
knowledge to meet present and future job
You step up your earning

responsibilities

responsibilities.
power on your own tinie. No time is wasted
Courses are prepared by experts,
presented in easy-to-understand form, kept

up to date by periodic revision.

in travel.

..and get...hetter ones.

1f you have had basic electronic education,
practical experience in clectronics, and a high
schoo!l education, you can probably qualify.
To find out, use coupon below to get free 54-
page book, “Insurance for Your Future in the
New World of Electronics.” Tuition is reason-
able; it may be paid monthly. Available to
veterans under G.1. bill.
RESIDENCE scHool for those who can attend
classes in Washington, D. C. Day and evening
classes start at regular intervals. Qualified grad-

uates earn AAS degree in 27 months.  Elec-
tronics experience not required for admission.

CAPITOL RADIO
ENGINEERING INSTITUTE
Dept, 1211F1 3220 1610 N1 NUHT

Washington 10, D. C.

MAIL THIi_CgUEQN FOR FREE 54-PAGE BOOK

[] Radar, Servo and Computer Engineering Technology
CHECK [] Electronic Engineering Technology
FIELD OF [ Communications Engineering Technology P
GREATEST [ Television Engineering Technology
INTEREST [ Aeronautical Electronic Engineering Technology
[ Automation & Industrial Eiectranics Engineering Technology

....................................... Age

State

City . . Zone o
[J Korean Veteran

CHECK: [] Home Study [J Residence School

November, 1959

CAPITOL RADIO ENGINEERING INSTITUTE L

ECPD Accredited Technical Institute Curricula o Founded 1927 (h>|;{\'. it s necessary > >

Dept. 1211 F1 3224 16th St., N.W., Washington 16, D. C. that the following information be filled in:

Please send me your course outline and FREE illustrated 54.page book

““Insurance for Your Future in the New World of Electronics’ . . de- EMPLOYED

scribing opportunities and CRE! home study courses in Proctical Elec- BY

tronic Engineering Technolagy. e e e
TYPE OF

PRESENT WORK

EDUCATION:
YEARS HIGH SCHOOL

OTHER

-—-..‘-‘....-___--_--—--________--—---—-———-—-—_------—--_--------—_——.
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STEREO EQUIPMENT CABINET KIT

. i "
] 49 Mode! SE-1B (birch)

each Model SE-1M (mahogany)

(shpg. Wt. 162 Ibs.)
STEREO WING SPEAKER
ENCLOSURE KIT

$3 995
Mode! SC-18R (birch—right end)

each Model SC-1BL (birch—left end)
(shpg. wt. 42 1bs.) Model SC-1MR (mahogany—right end}

MODEL MF-1 Wil
$2695 '

DIAMOND STYLUS
HI-FI PICKUP CARTRIDGE
Get the most from your LP microgroove rec-
ords. Designed to Heath specifications by
Fairchild Recording Equipment Corporation,
the MF-1 is one of the finest pickup cartridges
on the market today. Shpg. Wt. 1 Ib.
I

) 9]
dojila @
ENJOY A 'I j-’-.‘.;' i
HOME HI-Fl ' e \5
SYSTEM NOW! S T“J,
PAY LATER . .. =77 =

Heatl’'s convenient Time Payment Plan allows
you to buy all of your hi-fi components right
away . .. and pay for them in easy installments.
Only 10% down on purchases of $55 or more.
Send coupon today for FREE Heathkit cata-
log wuth full time-pay details.

82

Model SC-1ML {mahogany—left end) s

do-it-yourself kits put top

quality within easy reach

1With absolutely no previous experience or knowledge of electronics

you can assemble your own HEATHKIT hi-fi system, Flam
station, lest equipment or marine gear. Easy to understand step-
by=step instructions, along with large pictorial diagrams, guaran-
tee your success —and you save Y2 or more on the highest quality
equipment available today at any price!

STEREO EQUIPMENT CABINET KIT

A thing of beauty as well as utility, this sterco equipment
cabinet ensemble housés your complete stereo hi-ii system.
It consists of a stereo equipment center flanked by two
stereo speaker enclosures. The kit is supplied with mounting
panels pre-cut to accommodate Heathkits and interchange-
able blank panels are also furnished. The pre-cut panels
accommodate the Heathkit AM-FM Tuner (PT-1), Stereo
Preamplifier (SP-2), and Stereo Record Changer (RP-3-S).
The changer slides out smoothly for easy record loading.
Convenient record and tape storage space is provided.
Ample room is provided in the rear of the center cabinet
for a pair of matching Heathkit amplifiers from 12 to 70
watts. The stereo wing speaker enclosures are open-backed,
cloth-grilled cabinets designed to hold the Heathkit SS-3
or similar speaker enclosures. The cabinets are available in
beautifully grained 34" solid core Phillipine mahogany or
sclect birch plywood suitable for the finish of your choice.
Entire top features a shaped edge. Hardware and trim are
of brushed brass and gold finish.

P 0000000000000000000000000000000000060006000600600000

TRADITIONAL
Modei CE-2T (mahogany)

CONTEMPORARY (not shown)
Modei CE-28 (birch)
Model CE-2M (mahogany)

*43%,

CHAIRSIDE ENCLOSURE KIT

Put your entire hi-fi system right at your {ingertips with
this handsome enclosure. Available in either traditional or
contemporary models and constructed of beautiful veneer-
surfaced plywood suitable for the finish of your choice. It is
designed to house the Heathkit AM and FM Tuners (BC-
1A and FM-34), the WA-P2 Preamplitier, the RP-3
Record Changer, and adequate space is provided for any
Heathkit amplitier designed to operate with the \WA-P2.
All parts precut and predrilled for easy assembly. Shpg.
Wt. 46 lbs,

Always say you saw it in—POPULAR ELECTRONICS
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NEW
HEATHKIT EA-3

$2995

o
NEW !14-WATT HI-FIECONOMY AMPLIFIER (EA-3)

From HEATHKIT audio labs comes an exciting new kit

. New Styling, New Features, Brilliant Performance!
Designed to function as the “heart” of your hi-fi system,
the FA-3 combines the preamplifier and amplifier into onc
compact package. Providing a full 14 watts of high fidelity
power, more than adequate for operating the average
system, the EA-3 provides all the controls necessary for
precise blending of musical reproduction to your individual
taste.

. 0000000006000 000000060600000 0

Build it in
one Evening
. i ‘ HEATHKIT $S-2
- " 33995
“BASIC RANGE" HI-FI SPEAKER SYSTEM KIT

With performance comparable to speakers costing many
times more, the SS-2 employs a Jensen 8" woofer and
compression-type tweeter to provide total frequency re-
sponse of 50 to 12,000 CP'S. Shpg. Wt. 26 lbs.

ATTRACTIVE BRASS TIP ACCESSORY LEGS: convert the
S$S-2 into handsome consolette. Shpg. Wt. 3 lbs. No. 91-26. $4.95.

BASIC FIR MODEL: same as $S-2 except constructed of non-
premium plywood without trim or grille cloth. Shpg. Wt. 26 lbs.
Model $$-3. $34.95.

0080000 N0 0000008000000 00000080 0

w&w : g‘%

! $9R95
[ HEATHKIT FM-3A 26
HIGH FIDELITY FM TUNER KIT

The thrills of FM entertainment are yours at budget cost with this
handsomely stvled tuner, Featuring broad-banded circuits for full
fidelity and better than 10 microvolt sensitivity for 20 db of quieting,
the FM-3A pulls in stations with clarity and full volume. Shpg.
Wt 8 lbs.

0800000008000 0000000000800000 0

@

i HEATHKIT W-TM S‘5495

“EXTRA PERFORMANCE' HI-FI1 55 WATT AMPLIFIER KIT
Offering full fidelity at less than a dollar per watg, the power output
of this remarkable amplifier is conservatively rated at 55 watts from
20 CPS to 20 ke with less than 2% total harmonic distoriien through-
out this entire range. Shpg. Wt. 28 lbs.

MONAURAL-STEREO

AM-FM TUNER KIT

This professional quality 16-tube tuner offers
you outstanding AM, FM or stereo AM/FM
performance at minimum expense. Features in-
clude individual tlywheel tuning and auto-
matic frequency control. A multiplex jack is
also provided. Shpg. Wt 24 lbs.

0906660000600 0006000000080000000000000

HEATHKIT SP-2

35695

£

MONAURAL-STEREO (two channel niixer)
PREAMPLIFIER KIT

Control your entire stereo system with this 2-
channel preamplifier. A remote balance con-
trol with 20’ of cable allows balancing the
stereo sysiem from listening Pposition. Shpg.
Wt. 15 Ibs.

HEAfHKIT TR-1A 5999

Includes tape deck. tape recorder electronics.,

microphone and roil of blank tape.
HIGH FIDELITY
TAPE RECORDER KIT
Whether making your own recordings or play-
ing pre-recorded tapes you'll enjoy the many
line features of this tape recorder kit. Included
are fast forward and rewind {unctions and
choice of 7V4 or 3% IPS tape speeds. Printed
circuit boards simplify assembly. Shpg. Wt
24 lbs.

0080000800600 0606000000000000000c0000d

HEATHKIT RP-3

36495

(stereo model RP-3S $74.95)

AUTOMATIC HI-FI %

RECORD CHANGER KIT

Combining the convenience of an automatic
record changer with true wrntable quality the
RP-3 gbtains full fidelity from your hi-fi and
stereo records while treating them with the care
they demand. A “turntable pause” feature pre-
vents records from dropping on moving turn-
table or disk. Plays at 33%, 45, 78 and 16
RPM. Shpg Wt 19 lbs.

HEATH COMPANY
Benton Harbor, Mich.

A Subsidiarquf Daystrom, Inc.

Ik
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Mobile Fun! With all New
Heathkit Mobile Ham Cear

HEATHKIT MR-1

5"995

HEATHKIT TX-1

523495

puE

“APACHE' HAM TRANSMITTER KIT ‘““COMANCHE" MOBILE HAM RECEIVER KIT

Features 150 watt phone input and 180 watt Handsome styling, rugged construction, top quality com-
CW input. Provision for single-sideband trans- ponents and economy are all wrapped up in the “Comanche”’.
mission using the SB-10 External Adapter. Itis an 8-tube superheterodyne receiver operating AM, CW
Shpg. Wi. 110 Ibs. and SSB on the 80, 40, 20, 15 and 10 meter amateur bands.

ececesssessscssoscsc Operates from 12 volt car battery through the MP-1 Mobile
Power Supply. Can be converted in minutes to a fixed station
unit by using an AC power supply. Shpg. Wt. 19 Ibs.

*

IR g
£ -

o
h ol

HEATHKIT RX-1

327495 MOBILE ACCESSORIES
Quality 5" PM speaker in rugged steel
case with mounting brackets. Heathkit

“MOHAWK" HAM RECEIVER KIT AK-7. $5.95. Shpg. Wt. 4 lbs.

Covers from 160 through 10 meters on 7 bands .l\ioblle base mount h01d§ both trans-
with an extra band calibrated to cover 6 and mitter and receiver, UanQ‘Sﬁl ﬂyOOI‘
2 meters using a converter. Quistanding SSB mounting ‘l)l"ackeg. Heathkit AK-6.
reception. Shpg. Wt. 66 lbs. $4.95. Shpg. Wt. 5 Ibs.

©00000000000000000000060060060060000000 1.

..  SINGLE SIDEBAND

ADAPTER KIT

HEATHKIT MT-1

oy |
3 S ]
% A compatible plug-in $9995
‘,@ .ﬁl adapter unit for the s
& fﬁ : “Apache” Transmitter, R
'@A & the SB-10 covers 80, 40, o8
PR 20, 15 and 10 meter bands. e 0
HEATHKIT SB-10 ErsoglqcesIUS_B, LSB'(}H‘ ““CHEYENNE" MOBILE HAM TRANSMITTER KIT
S 95 SERETD T - The fun and convenience of mobile operation are yours with
outcarrier insertion. Shpg. i " g
Wi 12 Ihs, b the compact and cfficient “Cheyenne” Transmitter. Featur-

ing high power with minimum battery drain, the unit pro-
vides up to 90 watts phone input and covers 80, 40, 20, 15
and 10 meters. Featured are a built-in VIO, modulator,
4 RF stages with a 6146 final amplifier pi network (coaxial)
S6495 output coupling. The “Cheyenne” is designed as a com-.
o panion to the “Comanche” receiver and is powered by the
MP-1 Power Supply. Shpg. Wt. 19 Ibs.

©e0c0scs000s0000 ©e00000000000000000000000000

0000000000000 000000

HEATHKIT DX-40

PHONE AND CW TRANSMITTER KIT
Providing phone and C\V operation on 80, 40,
20, 15, and 10 mecters, the DX-40 features
built-in modulator and power supplies. Shpg.
Wi, 25 lbs.

#0000 00s

HEATHKIT VHF-1

315995

, 54495
el “SENECA’ VHF HAM TRANSMITTER KIT

@ ®0c000000000s000000000s

HEATHKIT MP-1

General, technician or novice class hams wishing to extend
transmission into the VHF region will find the “Senecca”
ideal. A completely self-contained 6 and 2 meter transmitter,
the VHF-1 features up to 120 watts input on phone and
140 watts input on CW in the 6 meter band. Included are

MOBILE POWER SUPPLY KIT

Furnishes all power required 1o operate both
MT-1 Transmitter and MR-1 Receiver from
12-14 volt battery. Delivers full 120 watts con-
tinuously or 150 watts intermittently. Kit in-

cludes 12" batiery cable, tap-in studs for battery controlled carrier phone operation, built-in VFO for both
posts, power plug and 15’ connecting cable. 6 and 2 meters, and four switch-selected crystal positions.
Shpg. Wit. 8 lbs. .. Shpg. Wt. 56 lbs.
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ETCHED CIRCUIT
VTVM KIT

World’s largest selling VTV,
the V7-A measures AC voltage
(RMS), AC voltage (Peak-to-
peak), DC voltage and resistance.
Features 7 AC (RMS) and DC
voltage ranges of 0-1.5, 5, 15, 50,
150, 500 and 1500. In addition
there are 7 peak-to-pcak AC
ranges of 0-4, 14, 40, 140, 400,
1400 and 4000. Seven ohmmeter
ranges arc provided. Battery and

HEATHKIT V7-A 2 s
95 test leads are included with kit.
S25 Shpg. Wt. 7 lbs.

TUBE CHECKER KIT
An invaluable aid to servicemen,
the TC-3 tests for open, short,
leakage, heater continuity and
quality of all tube types comn-
monly e¢ncountered in radio and
TV servicing. Checks 4, 5, 6 and
HEATHKIT TC-3 7-pinlarge, 7 and 9-pin miniature,
$3995 7-pin sub-miniature, octal and
loctal tubes and pilot lamps. A
blank socket provides for future
tube types. Shpg. Wt. 12 Ibs.

TV PICTURE TUBE TEST ADAPTER
For use with TC-3 or earlier model
TC-2. Includes 12-pin TV tube socket,
4> cable. Octal connector and data.
No. 355. Shpg. Wt. 1 1b. $4.50.

Model 355.

‘‘PROFESSIONAL' 5"

DC OSCILLOSCOPE KIT
Offering complete versatility, the
OP-1 features DC coupled ampli-
fiers and also DC coupled CR
tube unblanking. Triggercd sweep
circuit operates on internal or ex-
ternal signals and may be cither
AC or DC coupled. Transformer
operated power supply hassilicon
diode rectifiers. Shpg. Wt. 34 lbs.

HEATHKIT OP-1

31 7995

“GENERAL PURPOSE"”
5" OSCILLOSCOPE

Idca! in servicing as well as rou-
tine laboratory work, the OM-3
features wide vertical amplifier
frequency response, extended
sweep gencrator operation and
improved stability. Vertical re-
sponse is within +3 db from 4
CPS to 1.2 mc. Sweep range

HEATHKIT OM-3
33995 covers 20 CPS to over 150 kc.
Shpg. Wt. 22 lbs.

0808 008600000000080000000006000000

0000000000000000000800000000000000

0000000000000 000000000000000000000000

HEATHKIT T-4

$] 995

VISUAL-AURAL SIGNAL TRACER KIT

Doubling as a utility amplifier, test speaker, or
substitution transformer, the T-4 represents an
outstanding buy. Traces RF, IF and audio
signals in AM, FM and transistor-type radios.
Shpg. Wt. 5 lbs.

$00000000000000000600000000008000000300

HEATHKIT SG-8

51950

RF SIGNAL GENERATOR KIT

Aligns RF, IF and tuned circuits of all kinds.
Provides cxtended {requency coverage in five
bands from 160 ke to 110 mc on fundamentals
and up to 220 mc on calibrated harmonics of
the fundamental frequenéies. Shpg. Wt. 8 lbs.

HEATHKIT CT-1
$795

IN-CIRCUIT CAPACI-TESTER KIT
Check capacitors for “open” or ‘“‘short” right
in the circuit. Detects open capacitors from
50 mmf up and checks shorted capacitors up to
20 mfd. Checks all bypass, blocking and cou-
pling capacitors of the paper, mica and ceramic
types. Shpg. Wt. 5 Ibs.

0000000000000 0000000c00000000000000001¢

HEATHKIT TO-1

$] 695

TEST OSCILLATOR KIT

Provides fast and accurate selection of test fre-
quencies most used by servicemen in repairing
and aligning modern broadcast receivers. Five
fixed-tuned frequencies are quickly selected for
trouble-shooting. Shpg. Wt. 4 lbs.

HEATH COMPANY

Benton Harbor, Mich.

>
A Subsidiary jgf Daystrom, Inc.

-
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add that “‘extra’”’
speaker

HEATHKIT US-1

3750
12 UTILITY SPEAKER

This high quality auxiliary speaker otfers many
possibilities in audio, radio and TV work and
will handle up to 12 watts with a frequency
response from 50 10 9,000 CPS +5 db. Speaker
mpedance is 8 ohms and employs a 6.8 ounce
magnet. Shpg. Wt 7 [bs.

6000000000000 000006000000000000000

HEATHKIT BR-2

$] 895
(less cabinet)

BROADCAST BAND RADIO KIT
I'un to build, and a fine receiver for your home.
Covers complete broadcast band from 550 1o
1600 ke. Built-in 545" M speaker and rod-type
antenna. Transformer operated power supply.
Excellent sensitivity and selectivity. Shpg. Wi,
10 tbs.

Cabinet optional extra: No. 91-9A. Shpg.
Wit. 5 lbs. $4.95,

0000000000000 60000c0000 00000000000
-~

HEATHKIT AK-1
5995

MICROPHONE ACCESSORY KIT
Useful in countless applications, this kit consists
of a rugged high fidelity crystal mike and three
holders; a mike stand adapter, a lavalicer neck-
band and desk stand. An 8 cable with phone
plug is included. Shpg. Wt 1 Ib.

©00000000000000000000800000000000000

-
[ check
L4 ;‘3-1 engine RPM
(7 F
" ,()O HEATHKIT Ti-1 S2595
S g

ELECTRONIC TACHOMETER KIT

Easy-to-build and simple to install. Operates
directly from the spark impulse of any 2 or 4
cycle engine with any number of cylinders.
Operates on 6, 8, 12, 24 or 32 volt DC systems
and is completely wansistorized. The easy-to-
read indicator shows RPM from 500 to 6,000,
A calibration control is also provided. Shpg.
Wt 4 lbs.

86

Fun for the
whole
family

HEATHKIT XR-1P

52995

6 TRANSISTOR PORTABLE RADIO KIT

This easy-to-build portable radio offers fun and enjoyment for the
whole family. Features 6 transistors, large 4" x 6” PM speaker for
“big-set” 1one quality, and built-in rod-tvpe antenna. Uses standard
size D" flashlight cells for extremely long battery life (between
500 and 1,000 hours). The modern molded plastic case with pull-
out carrying handle is two-tone blue with gold inlay and measures
9" L.x 7" H. x 3%" D. Shpg. Wt. 6 lbs.

© 00 0000000000000 00000000000000v9 0000000008000 00600086

ELECTRONIC
IGNITION
ANALYZER KIT (1A-1A)

Just clip the two test leads to
operating engine (400 to 5,000
RPM) and check condition of coil,
condenser, points, plugs and wir-
ing. Shows cither primary or
secondary circuit patterns, parade
or supertmposed secondary pat-
terns. Shpg. Wt. 20 ibs.

MODIFICATION KIT for 1A-1 Models:
Provides switch selection of pri-
mary and secondary circuit pat-
terns, or, choice ot parade and
superimposed secondary patterns.

HEATHKIT Shpg. W't. 2 Ibs.
TA-1A 55995 Heathkit MK-6.. .. ... . $4.95

Complete Engine
"“Tune-Up'' Facilities!

.o ®
56
N

=)

-

$00000000000000000000000000000000000000000000000000

Let your boy
learn radio

HEATHKIT CR-1 $795

CRYSTAL RADIO KIT

Any youngster interested in radio or clectronics will enjoy building

and using this fine little crystal receiver. Frequency coverage is

from 540 10 1600 ke. A scaled germaniuin diode is used for detection
no critical “cats whisker” adjustment. Headphones included.

Measures 6” L. x 3" W. x 214" D. Shpg. Wt. 3 lbs.

©0000000000000000000e200000000000000000000DOCCOOCOOSETD

COMPLETE TOOL SET
This handy tool kit provides all the
basic tools required for building any
Heathkit. Includes pliers, diagonal
sidecutters, screwdrivers, and solder-
ing iron with holder. Pliers and side-
cutters are equipped with insulated
rubber handles that provide protec-
tion from electrical shock. All of the
HEATHKIT TK-1 tools are of top quality case hardened
$995 steel for rugged duty and long life.
Shpg. Wt. 3 Ibs.
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HEATHKIT DF-2
56995

2-BAND TRANSISTOR

RADIO DIRECTION FINDER KIT

Economically powered by 6 siandard flashlight cells, the DI'-2 pro-
vides you with a completely portable 6-transistor standard and
keacon band receiver of unusual quality and performance. Covers
the beacon band from 200 to 400 kc and broadcast band from 540 t0
1620 kc. A tuning dial light is provided for night operation. Large
4" x 6" speaker provides superb tone reproduction. Shpg. Wt. 9 Ibs.

5 000000000000000000000000000000000000000000080000040

HEATHKIT PC-1

32495

42 VOLT POWER CONVERTER KIT

Houschold electricity right on your boat or in your automobile is
vours with this 12-volt power converter kit. Operate your radio,
electric razor, lights, etc., directly from your 12-volt boat or car
battery. Power rating is 125 watts continuously and 175 to 200 watts
:ntermittently. Note: not recommended for record players, tape
decks, power tools or radio transmitters. Shpg. Wt. 8 Ibs.

Fl'ee Send now for latest Heathkit Catalog
describing in detail over 100 easy-to-assemble
kits for the Hi-Fi fan, radio ham,

hoat owner and technician.

pioneer in
do-it-yourself
electronics

All prices and specifica- MAME

tions subject to cthange
wilhaut natice. Please in-
clude postage an arders to
be shipped parcel post.
20% deposit is required on
all C.0.D. orders All
prices are NET F.O.B.
Bentan Harbar, Mich., and
apply to Continental U.S.

ADDRESS

CITY

=

MARINE CONVERTER KIT

Charge your 6 or 12 volt
batteries at dockside even
while your boat’s electrical
system is in use. Provides up
to 20 amperes continuously
for charging 6-volt batteries
or 10 amperes continuously
for charging 12-volt bat-
teries, regardless of type.
Charging current is continu-
ously monitored by a 25 am-
perc meter. Shpg. Wt. 16 Ibs.

HEATHKIT
MC-1

$3995

COMPANY BENTON HARBOR 10, MICH.

LL 'a subsidiary of Daystrom, Inc.

MARINE BATTERY CHARGE  suswon
INDICATOR KIT

See at a glance the exact
percentage of charge in your
boat batteries. Checks from.
1 to 8 storage batteries in-
stantly. Operates on 6, 8, 12
or 32 volt systems. Note: for ¢

mounting on non-ferrous HEATHKIT Ci-1

metals or wood only. Shpg. $] 695

Wt 3 Ibs.
| eesecseessecce

HEATHKIT FD-1-6

$3595

- each
FUEL VAPOR DETECTOR KIT
Protecting against fire and explosion on your
boat, the FD-1 indicates the presence of explo-
sive fumes and shows immediately if it is safe to

start the engine. The kit is complete including
spare detector unit. Shpg. Wt. 4 lbs.

Send latest Free Heathkit Catalog.

ZONE STATE

and Paossessions anly.

QUANTITY KIT NAME

MODEL NO. PRICE

e ——— S oy
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Short-Wave Report

L2

- e
R NI

THE CODE SITUATION

VER SINCE the early days of radio,
there have been numerous code meth-
ods conceived for reporting the signal
strength and readability of the signal re-
ceived from a transmitting station by a
listener. With the passing of time, these
codes have become (airly well standardized.
QSA-R. One of the earliest codes that
vour Short-Wave Fditor remembers is the
old Q@SA-R code, well known among the
amateurs of the 1930
era. The @SA4 stood for
“The strength of your
signal is (1 to 5).” The
R stood for readability
(1109) and actually may
have been the abbrevi-
ation for QRK (“the

By HANK BENNETT
W2PNA/WPE2FT

which was very similar to the QSA-R code.
The QRK code only went as high as 5. how-
ever, while the R numbers went from 1 to 9.

Other @ signals that were in wide use
during this period (and still are) include:
QRM (interference), QRN (atmospherics),
and QSB (fading).

Q-S and RST. Today there are two well-
known codes in use in amateur circles. One
is the Q-8 system, explained above, and the
other is the RST system. The former is
used by the 'phone stations and the latter
by the Morse operators.

In the RST method, the letters stand re-

GLENWOOD, NEW JERSEY

WPE20N

readability of yvour sig-
nal is . . ). As with all

RADIC I UR $IC MRD MR

s
T

CALLING/ WGRLING

’ ™

[22 a
2
-

the codes, the higher the
number following the

RN

GIORGE CHATTAWAY

letter or letters, the het-
terr the report.

A few years laler, the
R became known as S,
but still stood for read-
ability. During this tran-
sition, the @SA portion
became merely @. A typ-
ical report of this period
for a good, clear, loud
signal was “Q559.”

While the stations in
the amateur services
used the Q-S code, the
short-wave stations and
their listeners generally
used the QSA-QRK code,

88

rADIO

us

UR $1G5 asT
MITTER

PLEASE Q31 OM THZ

AURORA, ILLINOIS
103 N. Locust St.

WPES-LV

WETFL PRINT
RCve

 SIGS WexED WA

AMTEMMAE

195 REMARKS

VY BEST 73

SWL — Tim Friday

Good-looking QSL cards like those shown here which fea-
ture POPULAR ELECTRONICS call letters can be obtained

from local printers or by mail from QSL card specialists.
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VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF ELECTRON TUBES
OVER ONE MILLION USED TUBES TO SELECT FROM at only

¢

PER HUNDRED

SEND for
our

WE HAVE OVER FREE
1000 USED TV SETS complete

At All Times In Qur Huge Vt\llare‘ TUBE &
house. Buy one or more of the ¢

WORKING TVs to sell or use as PAHTS LIST
your own second set! All set

'n GOOD WORKING condition! and order
Your Choice—Console or Table blank.

Model.
FREE 10 N 19° $58.00
la . $64.00
.$72.00
.$98.00

RCA ‘“Cheater’ .

i 17 546.00

Cord Given with Bonus Antenna When ordering TVs, state wheth-

i i er table model or console is

Any Tube Order of Given with Any Nl o rtecence, o

. More!! 1" make of set. All TVs sent rail-

5i-90 oy TV Set Order!! way express F.0.8. Newark. On
any quantity. WIRE or

today!

in U.S.A. and Territories on orders

over $5.00. 25¢ handlina charge on

orders under $5.00.

required on €.0.D.'s. Phone
approximate postage or freight on

Canadian and fareign orders. Subject HUmboldt 4-9848
to prior sale.

ELECTRIC COMPANY
9-15 6TH ST., HARRISON, N. J.
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Steve Foisey, WPEIIC,
Keene, N. H., does his listening
with a MNational NC-125 receiv-
er and a 100" antenna, 30 high.

Stamford,
Hallicrafters
Joe is a mem-
ber of the Boys' Life Radio
Club and the National Associ-
ation of Armchair Adventurers.

Joseph Potenza,
Conn., and his

S-38E receiver.

The SINPO code is completely
defined in table at right which
shows comparable Q signals.

90

s e

i

i

M

MG

S

A

@ Code |

spectively for a Readability, Strength, and
Tone. The readability portion ranges from
1 to 5 and the strength and tone cach range
from 1 to 9. In the tone portion, the 9 indi-
cates a pure d.c. note, free from ripple or
chirp, while / indicates a rough, raw, a.c.
spark-gap tvpe of note.

SINPO. The newest code on the report-
ing scene is the SINPO code, which is
rapidly  becoming popular in the short-
wave broadcasting field. Don't ask your
ham f{riends about SINPO; chances are
they've never heard of it.

Many short-wave outlets, particularly
Radio Jupun, are leading the movement
towards general usage of SINPQO and are
asking their listeners to report to them in
that code. See accompanying table.

Using SINPO, a report for a station’s
signal that is loud and clear and free from
any interference would be “SINPO 55555.”
If you have an S-meter on your receiver,
you can use the S-reading for the S report.
For the I report, list the call letters or
name of the interfering station whenever
possible.

In sending your reports to the stations,
be sure to remember that they need more
than just the SINPO reports; they also
necd program details matched to the exact
times heard so that they will know with-
out doubt that you heard specific stations.

(Continued on poge 121)

Code | Equivalent | Meaning | Ratings (1 to 5)
S @SA Signal strength §—excellent
4—good =
3—fair H
‘ 2—weak
! |—barely audible :
[ ®RM Interference from 5—none
other stations 4—slight
3—moderate
2—severe E
|—extreme :
N | @RN Atmospheric noise; S5—none =
‘ static 4—slight :
3—moderate g
2—severe E
|—extreme
P @SB Disturbed signal; S—none
fading 4—slight
‘ 3—moderate
’ 2—severe
' | —extreme E
o | @RK Intelligibility; 5—excellent
! signal quality | 4—good 3
‘ 3—fair
| 2—poor =
I—unintelligible :

s i s
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ultra
compact
speaker
systems
of superb
quality
at
modest
cost

MODEL RRL-12
Fealures the sensational
new Sphericon Super
Tweeter for sweet,
smooth high frequency
response to inaudibility.
26" x 16%" x 12" decp.
I'rom $114.95 unfinished.
MODEL RRL-8
The impossible becomes
reality! An 8" system
with full bass response

'
g;l;’n ;0 ;i:,l/:)w ;?0032 s:,'(]e ep: Model RRL-8 8" 3-Speaker RRL System
From $95.50 unfinished.
MODEL S-80
Ezxcellent wide-range
response from a
system measuring only
21%"x 11%" 2 9Y,"” deep.
From $56.95 unfinished.
ALL THREE MODELS
finished on four sides
for use as kighboy or
lowboy. Beautiful
oiled walnut finish
for RRL-12 and RRL-8
in addition to mahogany,
walnut and limed oak ;
S-80 in mahogany,
walnut and fraitwood.

Model RRL-12 12" 3-Speaker RRL System

ik
o il

M Model S-80 8" 2-Way High E fliciency System

WRITE FOR FREE LITERATURE, DESK A-4 UNIVERSITY LOUDSPEAKERS, INC. WHITE PLAINS, N. Y,
November, 1959 91
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FREE!

H. H. Scott Helps You

PLAN FOR STEREO

With New Hi Fi Guide
and

Catalog
it 1 ddn

i
| H.H.Scott Inc., 111 Powdermill Road, Dept. PE-11, Maynard, Mass. |
I Rush me your FREE Hi Fi Guide and cat- |
| alog to help me plan my stereo system. |
| N AT & b Wi e P g P My |
Il AACAYess: v iiuyimen i s d g e, o l
i Export: Telesco International, 36 W. 40th St.. N. Y. C. :
It's
all there

TAPE

because
Soundcraft
is the world's
» best recording
tape!

Buy it
> today!

(i = M
Pasture Rd., Danbury, Conn.

Reeves Soundcraft Corp., Gt.
92

Carl and Jerry
(Continued from page 38)

minute after the push-button ecircuit is
opened; then the relay drops out and shuts
off the light.”

“That's going to be a nasty shock to the
kid who tries to pin your doorbell and is
depending on a few seconds running start
before you can get to the door and turn
on the light,” Carl said with a grin; “hut
isn’t it a lot of trouble for just one night?”

“Oh, I'm going to leave it connected,”
Jerrv explained. “It will be nice to have
the light come on instantly when a guest
rings the doorbell. On top of that, when we
come home at night to an empty house. we
won’'t have to fumble around in the dark
hunting first the door key and then the
keyhole. We'll just push our own doorbell
and have the porch light come on. Then
after we are inside it will turn itself off.
Ot course the regular porch light switch
can be used normally any time.”

Carl was gazing curiously at a couple of
devices that looked like electric motors
connected together with a five-wire cable.

“Those are ‘synchros’ or selsyn motors,”
Jerry answered his friend’s questioning
look. “Maybe you remember reading about
them in the Ajfer Class feature of the
April, 1958, PoruLar ELECTRONICS. Let me

' show you how they work. Hold on fo the

rotor shaft of that one while I turn the
shaft of this one.”

As Jerry turned the shaft of the one
svnchro, the shalt of the other twisted
loose from Carl's fingers. Every move of
the rotor of Jerry’s unit was instantly and
exactly duplicated by the rotor of the unit
Carl was watching. Even though the mo-

F
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tors were scveral feet apart, their rotors
kept in step as though they were mounted
on a single shaft.

12Y'! I almost forgot what I came over

for!” Carl suddenly exclaimed. “Nor-
ma next door wants us to do her a favor.
She’s having a Halloween party for her
sorority tonight, and for a tinale she wants
to take the whole bunch out to the old
Bruner place at the edge of town and hold
a seance at midnight. You know the place
I mean?”

“Sure, it's the only haunted house left in
these parts. But where do we come in?”

“She wants us to supply the ‘spirit’ for
the scance. I went out with her this morn-
ing and looked the place over. There's an
attic above the room in which the seance
will be held, and she thought we could hide
up there and maybe use a hidden spealker
under the table to answer the girls’ ques-
tions. Her uncle works for the power com-
pany, and he has already put in a tem-
porary meter and an outlet on a pole be-
hind the house for us to use. She admitted
she was pretty confident she could sweet-
talk us into helping her.”

“Guess she Kknows her power or our
weakness,” Jerry remarked with a rueful
grin; “‘but we ought to do better than just
use a speaker. I'm getting an idea already.
Go down to the dime store and pick up one
of those nasty-looking life-size plastic
skulls and a bottle of phosphorescent paint.
I'll get some stulf together and meet vou
out at the Bruner place.”

An hour later the two boys were standing
inside the cobwebbed old house. A round
table with its veneered top blistered and
peeling, several benches and rickety chairs
were the only furniture in the large, low-
ceilinged room. Carl and Jerry removed
the top of the table from the large hollow
pedestal leg and used a keyhole saw to cut
a circle about ten inches in diameter out of
the center. Then one of the selsyn motors
was mounted down inside the pedestal, and
the circle of wood was securely fastened
to its vertical shaft. A small speaker was
also fastened down inside the pedestal.

When the table top was put back, the
circle in the center moved {reely about; vet
the crack around its edge was not casily
seen. Wires from the synchro and the
speaker were run down through the leg,
through a hole in the floor, across, and

(Continuved on puge 96)
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SHIPPED ON APPROVA!

CRT TESTER-REACTIVATOR ::::

NOW . .. a TESTER-REACTIVATOR really designed to test,
repair and reactivate EVERY PICTURE TUBE MADE — whether
black and white or color . . . with exclusive features never
before found in picture tube testers.

i
’ THE MULTI-HEAD)(patent pending) . . . A SINGLE PLUG IN CABLE

AND UNIQUE TEST HEAD — A tremendous advance over the maize of
cable and adapters generally found with other testers. Enables you to test,
repair and reactivate cvery type of picture tube with greater convenience than
ever befare ... 50 degree to 110 degree types from 8" to 30", whether 12 pin
base, 8 pin base, 14 pin hase ... €ven the very latest 7 pin base. A special
color switch on the MULTI-HEAD enables you to test, repair and reactivate
each of the red, green and biuc color guns separately.

WATCH 1T REACTIVATE THE PICTURE TUBE —vYou actually see and con-

trol the reactivation directly on the meter as it takes place.‘allowing you for

oak carryin the first time to properly ‘control the reactivation voltage. This eliminates the

case — cyomg_ danger of stripping the cathode of the oxide cnal_m%. It enables ycu to see the

lete with ¥ 54 speed of reactivation and whether the build-up is asting. You will see if the

RAULTI-MEAD* cathode contamination is too great and if the picture tube is too far gone t0
r be reactivated.

CONTROLLED “’SHOT” WITH HIGHER VOLTAGE FOR BETTER

¢ REACTIVATION — stronger than any found in other testers ... high enough
to really do the job — yet controlled to av damage to the picture tube.

Model CRT-2
UNIQUE HIGH VOLTAGE PULSE CIRCUIT — will burn out inter-clement

5 7 Ne
shorts and weld open circuits with complete safety to the picture tube.

4.
The CRT-2 steps_in and solves the limitations and _shortcomings of VISUAL LIFE TEST — Enables both you and your customer to see the life-
present day CRT Testers. Unlike ordinary CRT testers that keep entering 5. o . "

- f P - pectancy of any picture tube right on the meter. The fact that your Cus-
g:ﬁﬁgﬁlgywé‘nhgif‘gé':;'éc%i:glrj'?e dcgs&%‘zg"&"'tégf (r:s;;raﬁ' eamng‘oryesacaticaelv; tomer can see the results of your tests as you make them virtually eliminates
every black and white or color picture tube made. The CRT-2 eliminates resistance to picture tube replacement when necessary.
the guesswork and risk that until now, has always been present when 2 TESTS, REPAIRS AND REACTIVATES SPECIAL LOW SCREEN VOLTAGE
picture tube is reactivated. it accomplishes this by proyxdmg perfect . 3 K N .
Pontrol of either the ‘Boost’ or ‘Shot’ method of reactivation. TUBES — Many new type picture tubes use special low voltage of approxi-

mately 50 volts. The CRT-2 will test, repair and reactivate these types with

-

Housed in
hand-rubbed

TERMS: $13.50 within 10
days. Balance %11 month-
Iy for & months.

THE CRT-2 DOES A\.\. TH'S RlGHT |N THE CARTON, the same thoroughness as the regutar types with complete safety.

OUT OF THE CARTON OR IN THE SET 7 SEPARATE FILAMENT VOLTAGES — Including the very fatest 2.35 volt
TEST & and 8.4 volt types as well as the otder 6.3 volt types.

+ for quality of every black and white and color picture tube 8 TESTS, REPAIRS AND REACTIVATES ‘SF’ PICTURE TUBES — found in
+~ for all inter-element shorts and leakage up to one megohm @ the newest Sylvania and Philco TV sets. These picture tubes have different

base pin connecticns than standard picture tubes and there is always an

w for lite expectancy
element of risk that the tube may be burned out when tested with or inary_

REPAIR picture tube testers. The CRT-2 is designed to accommodate this new base

o Will clear inter-element shorts and leakaze pin arrangement and will test the tube with no danger of damagc.

» Will weld opens between any two clements in the tube gun

REACTIVATE . ADDITIONAL FEATURES

w» The unique controlled ‘SHOT' (high voltage pulse) method of reactiva- . N o~ - ]
tion proviged by the CRT-2 will Testore picture tubes to new life in e Employs the time proven dynamic cathode emission test principle e Latge 4Yz2
instances where it was not possible before. Furthermore the high meter with heavily damped movement for smooth_action, accuracy and long lif
voltage is applied without danger of stripping the cathode as you o Provides separate shorts test for each element in the picture tube e Filamen

continuity is shown on a separate glow indicator ¢ An easy to read instructio

always have perfect control of the high voitage pulse. )
» The ‘BOOST' method of reactivation also provided by the CRT-2 is
used effectively on tubes with 2 superficially rood picture but with

issi short life expectancy. It will improve definition.
picture tube.

manual contains all the latest testing information on old and new type pictur
tubes e Housed in handsome hand-rubbed oak Carrying case with special compart
ment for MULTI-HEAD and line cord. .

* patent pending

eatly and add longer life to the

LTy . L

.. e
5T

iN-CIRCUIT COMDENSER TESTER

Here is an IN-CIRCUIT CONDENSER that DOES THE WHOLE 10B! The CT-1 actually steps in and t o
where all other in-circuit condenser fail. The ingenious application of a dual bridge grinci‘;wl givre‘s "i‘!:e(s:T.\{e;
tremendous range of operation ... and makes it an absolute ‘must’ for every serviceman.

OUTSTANDING FEATURES

in-circuit checks:

~ Quality of condensers even with circuit shunt resist- eRUITa;sens tikeRIbe anttrescreviny
ia‘_‘nlcet\e'm.m.c“.‘S()This includes leakage, shorts, opens, | g pmuiti-color direct scale readings for both gquality and

+ Value of all condensers from 200 mmfd. to .5 mfd. valve . .. in-circuit or gut-ot-circuit

. Quality of all electrolytic condensers (the ability to | @ Simultaneous readings of circuit capacity and circuit

hoid a charge} i
.+ Transformer, socket and wiring leakage capacity resisiance
@ Built-in hi-leakage indicator sensitive to over 300

out-of-circuit checks: megohms

Cannot damage tircuit components

» Quality of condensers . . . (This intludes leakage,
shorts, opens and intermittents) T —

.+ Value of all condensers from 50 mmfd. to .5 mfd.

~ Quality of all electrolytic condensers (the abilit
hold a charge) 5’ cK(the AT

Electronic eye balance indicator for every greater
accuracy

® Isolated power line G TErms: $9.50 within 10

.+ High resistance leakage up to 300 megohms s so
days. Balance $5 monthtly
w» New of unknown ndensers . . . transformer, socket, | @ Housed in sturdy h int
o mpen A y hammertone finish steel g for 5 months.
penent and g leakage capacity case . . . tomes complete with test feads Nt

o -

EASY TO BUY IF SATISFIED -see orde

r formon facing page ’
Always say you saw it in—POPULAR ELECTRONICS
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FOR 10 DAY FREE TRIAL

i i i indispensable
ourself at no risk that CENTURY instruments are in ible
icnory‘;lunrc:v)e’ry day work. Send for instruments of your choice without qbfl;g‘a!
tion ... try them for 10 days before your buy ... only then, when sancs'dled,
monthly instaliments — without any financing or carrying charges added.

Battery Operated
Peak-to-Peak

VACU

pay in easy-to-buy
NOW °

@ DCProbe @ AC-Ohms Probe

The VT-1 is a tremendous achiev

ement in test equipment. With
all the jobs a V.T.V.M. shou'd do

without the expense of buying

have to cart around a maize of e
placed probe. With just a twist o
Saving jobs. A special holder on

FUNCTIONS
DC VOLTMETER

1.5 walts full scale with
and give accurate reading.
as .H25 volts . .. wil

ntargied cables, lose time alte
t the MULTI-PROBE tip you ca
side of case keeps MULTI-P;

Will measure D.C. down to l:al?:r’i';ps cle
minimum circuit loading, pentode am f:
s of scale divisions as low drain e L.
I'measure low AGC and oscillator B
bias voltages from .1 voits or less up to 1500 volts
with consisten) laberatory accuracy on all ranges . . .
Zeiso center provided for all batancing measurements
such as discrimi ¢ ratio t i and
hi-fi amplifier balancing.

AC VOLTMETER ... True Peak-to-Peak

WITH LARGE EASY-TO-READ 6’ METER —

featuring the sensational new MULT/-PROBE - poren Pending
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes

© Lo-Cap Probe @ RF Probe

its unique MULT|-PROBE it will do
additional probes. No fonger do you
rnating cables or hunting for a muis-
n set it to do any one of many time-
ROBE firmly in place ready for use.

OUTSTANDING FEATURES

letely portable — self
ermits use every »
fier circun(vassures amazingly low battery

rigid stability and accurac:
fluctuations ‘e Amplifier re,

mends as low as 3 volts of any wave form including
TV syne, deflection voltages, vigeo pulses, distortion
in hifi ifiers, AGC and color TV gating pulses . . .

practically burn-out
eliminates the service
1% resistors used for

L0 L L phone type co-axial ¢
loss in accuracy on the lowest AC range.

ELECTRONIC OHMETER Measures from 0
10 10G0 megohms . . . Scale div ONs are easily read
dowt 10 .2 ohms .. . 'Will measure resistance values
fromr .2 ohms to ane billien ohms . . . Will detect

high resistance leakage in electrolytic ‘ang by-pass
condensers.

RF ond LO-CAP MEASUREMENTS . . 3
With these extra VT-1 functions you can measure
voltages in extremely hig pedance circuits such
as sync and AGC puises, driving saw tooth voltages,
color TV gating pulses, mixer output levels, I.F,
stage-by-stage gain and detector inputs.

®DC Volts — 0 to I,
®AC Valts (RM
®0h
100K/ 1M
®RF — Peak readin
® Zero Center — availa
@ Decibels — from —
IMW in 600 ohms
® Impedance — 11 me
® Input Capacity — 13

laboratory instruments o
proof e Hand-craf
RF ground return for jo

tects instrument face — snaps o

onnector & Matching cover pro- Housed in
n and off instantly, hammertone
sleel-catse -fh
complete wit
SPECIFICATIONS MULTI-PROBE

5/6/30/150/300/600 /1500 volts
S and Peak-to-Peak
ms — 0 to a billion ohms,

g demodulator supplied for use on
ble on all DC volt ranges with ze
10 Db to +10,22/36,/50,/62 baser

gohms DC, 1 megohm AC, 10 megohms Lo-Cap
0 mmfd. RMS, 250 mmtd. Peak-to-Peak, 25 mmid. Lo-Cap

Model
VT-1

UM TUBE VOLT METER

nowered with long life
where ® New advanced

V.T.V.M's

of full scale

on AC e Simplified muiti-calor

er & No heat aperation assures ¥
Y @ Immune to power line
clifier circuit with frequency
a feature found only in costly
Meter completely isolated —

permanent accuracy e Separate
w-loss RF measurement o Micro-

) — 0 to 3/12/60/300,/1200 volt

S MS: .
10 ohms center scale — Rx1/10/100/1K 710K/ TERMS: $14.50

within 10 days.
Balance $11
monthly for 4
manths,

all DC ranges
ro at mid-scale
d on the Dbm unit: ODb-

Over 20,000

by selling
cho! FA

Enables you to ch v Checks quality of over 700 tubes types, employin i
S {ubes (inglcukdi?\“ broven dynamic cathode emission teysr: Thism:osg:-sgm?r!e :;:::
the new shert i g 99% of all tubes in use to including the newest series-string
o " -nec 10 V tubes, auto 12 plate-voIt bes. 024s, magic eye tubes, gas

‘8_"3? ype) for cathode regulators, special purpose hi-fj tubes and even foreign h:lbes
5;. 3 emission, shorts and fife » Checks for inter-element shorts and Jeaka. :
. = expectancy ... also to reju- ¥ Checks for gas content,

Houssg venate weak picture tubes. | “* Checks for life-expectancy.

in hand.

;::béur. ® No time consuming muitip| lshp E C J 7 l C A Tl o N s

1 A R vitiple switching . . | i i i i

(r:);.rrr\ﬁﬂcea'see F Ioo':: c‘unvelnll_onal testers o No annoying rsll cha?ln::);u::;xoin;emngs zLee '2gUI;ml" »'r]slead o aor ey ey

0 ated inside cover, New listings are added with ¥ P G
with CRT tion of multi-section tub B e
adapter TERMS: $14.50 ThOtrd
within 10 days. 2 o

Batance $11
monthly for s
months.

CONVENIENT TIME PA

S S RS AR SN D R S .
ALL CENTURY r
INSTRUMENTS ARE I
GUARANTEED FOR
ONIE FULL YEAR

The extremely low
prices are made
possible because
you are buying di-
rect from the
manufacturer.

Mode! CRT-2 CRT TESTER REACTIVATOR

$13.50 within 10 days. Balance $11 monthly for 4
adel CT-1 In-Circuit Condenser Tester

;‘9.50 within 10 days. Batance $5 monthly for 5

Model VT-1 Battery Vacuum Tube Vait Meter

$1°4.50 within 10 days. Balance $11 monthly for 4

iel FC-2 Fast-Check Tube Tester
;‘1‘1:.;0 within 10 days. Batance $11 monthly for 5

qm)
"
1]

10
]
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prices Net F.0.B. Mineola, N. Y,

FAST-

Simply set two controls .
any of over 700 tube type

servicing time
more tubes with

PICTURE TUBE TEST ADAPTER
INCLUDED WITH FAST-CHECK

Model
TESTER
- - and press quality button to test

accurately . . . IN JUST SECONDS!
OW using the FAST.C

R . ry day work and are cuttin

vr:r::a“l(rag :a%r?héablc' call-backs and inc easing their dollar earnir‘!gg
L. See for yourself at n i

ve all other tube testers, B Qs Cy e many servicemen

RANGE OF OP

CHECK TUBE

. insert tube .
s completely,

servicemen are n

way down_, el
ST-CHECK abo:

ERATION

. Circuitry is en
ngs are furnis|

Rineered 1o accommodate
hed periodically at no cost,

CENTURY ELECTRONICS CO., INC,

CHECK INSTRUMENTS DESIRED

111 Roosevelt Avenue, Dept. 311, Mineola, New Yorl'( .
i ts checked for a 10 day free trial. If satisfied | agree to pay
rrlia;fw'«f\s'éa';‘rs\é??wm: Slu days and (r;e mon(t:ly 'll:?;a‘l”omdn;yssa:n;h?:e?'e l{s nno;
57.50 tistied t will return the instruments withi
months, | SomplEtely satistie It 1% understood. there will be NO INTEREST ar FINANCING
$34.50 Charges added.
L T u——
39880 | NaMe o Please print Clearly
months.
$89.50 F AQAress ... e
manths.
City . State
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“ONE DOLLAR” buys

As much as $15 worth - Everything Brand New
and sold to you with a money back guarantee.

DEDUCT 109, ON ORDER OF $10 OR OVER

0 },-; P aeEaxee a1
03857424580 eonoin- 5
0 4852530 wlECLE IO §1
eyl e kg
0385 Pss CEnduicigy
(m] ??',T]A.:Slslﬂc;TED FUS EES SS
D SISTORS 1092 WATT b SJ
D joq2sr; Siieusuns s1
B DR
B2 08 TATS1

o3 COIL TRANS. s1

FORMERS 436 ko .
O 3gunien O b TRANS- 81
o ﬁEs":f". nicenin tynes. . 91
O Zon¥Rols Sy Q5 UME 51
D (I;OATO?( RCELI GRIP ALLY. 51
O i, c0Lp Go"z_lﬁg cw-rn s1
o ir?d'ps.ﬁTﬁA'":«O'_".’.‘fL,‘fGS s1
D Reedied 0300 mmiis 51
O o E Gl Y PTALS 51
O Ers® i R5err sl

25‘.5 233;.”? e s 51
O fow 99MET QURENSHES 81
O Zort®soinen %o o0 ' M $1
o 36015"3“0'.‘1'"5151"1? MTs1

D TV LIGNMENTSI

TooLs assortment #= 2, .

100 — ASST. 14, WATT
O RESISTORS some 504 51
70 — ASSORTED 1 WATT
O RESISTORS some 57 sl
a 35 ~ ASSORTED 2 WATT 51
RESISTORS some 5% .
50 — ASST. TUBULAR
] CONDENSERS .. . 51
10—6° ELECTRIC LINE
O CORDS with plugs. .. ... 51
5 — TV CHEATER CORDS 51
[0 witn voth piums
4 — 50’ SPOOLS HOOK UP
O WIRE 1 colors. . .. Sl
(m] 50 — STRIPS
GHETTI best s
100 ~-ASST. BBER
o GROMMETS hest sizes. . . Sl
100’ —~ TWIN LEAD-IN
a WIRE 300 ohms heavy duty 51
SULATETD
0z SHIELDED WIRE. ... ... 51
1 ~%7 INDOOR TV AN-

B TENNA hi-gain 3 section 51
[13-ASST. TOGGLEsl
SWITCHES spst. dpdt. ete.
200 - SELF TAPPING 51

SCREWS =8
35 — ASST. RADIO KNOBS $1

screw and pushe-on
. nuts, rivel ¢ $1

35 -ASST. SOCKETS Sl
octal, noval and miniature

5 ST. MICA CON- Sl
DENSERS some in 577

SO — ASST. CERAMICs]
CONDENSERS some 507

O
O
O 30,8857 TERMINALGY
O
os

STRIPS! 2. 3,9 lug
10 — ST. RADIO ELEC- 51
TRO CONDENSE .....
ST. TV ELECTRO $1
LVTIC CONDENSERS
Os3- ELECTROLYTIC CON Sl
DENSERS B0-450v

o v
$15 — “JACKPOT ' TELE.
D VISION PARTS ........ 51

Pencil mark items wanted and enclosc with money order or check.
ON SMALL ORDERS—include stamps for postage,
funded. Larger orders shipped express collect.

BROOKS TV 82 Vesey St., New York7,N.Y.

excess will be re-

G-C Catalog 158 ..

your distributor.

Send postcard today for your free
. 80 pages of
valuable service aids available at

GENERAL CEMENT MFG CO.

division of Textron Ine.

Main Plant: ROCKFORD.

Western Plant: Los Angeles 18, California

ILLINOIS, US.A.

{%' MC  band.

% MOBILE-FIXED CONVERTER
POLICE e FIRE o CITIZENS’ BAND
§3I5A is a practical converter for emergency use,

Fasily installed. Tuning range

MG in the 26-50 M hand-
Designed for mobile or home use.

. ? Available crystal controlled up to 54 \HI
E3

" Also available crystal controlled up to 163 MC.
$19.

ORDER TODAY or WRITE for LITERATURE

approximately 12
15 MC in the 152-162

3.95
8.95
95
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then up through a partition to the roughly
floored attic of the crumbling building.

In the attic the boys cut a trap door
directly over the center of the table. The
plastic skull was painted with phosphores-
cent paint, and a strong, thin, hlack thread
was fastened to the top. This thread was
run over a pulley so positioned that when
the skull was let down through the trap
door it came to rest exactly in the center of
the cut-out portion of the tahle top.

The speaker was connected to a small
amplifier, and a “private” microphone of
the type used for making tape-recorded
notes in a courtroom was connected to the
input of the amplifier. Tests showed that
when Jerry was talking into this mike Carl
could not hear him directly right beside
him; yet the voice came loudly. though
muflled. from the speaker in the pedestal
leg of the table. The five wires from the
synchro were connected to its companion
unit in the attic.

“Well,” Jerry said finally as he wiped the
grime off his face with his sleeve, “I guess
that about does it. Now let’s high-tail it for
home and brief Norma. We want to know
when the party will get here; we want the
room in absolute darkness during the
seance; and we don't want anything except
a little lace doily on top of that table. It
will cover up the saw kerf around the cut-
out piece. Let’'s not tell her about the
skull. We'll give her as big a thrill as her
guests get.”

FTER SUPPER Carl and Jerry watched
a couple of Ilalloween shows on TV

Always say you saw it in—POPULAR ELECTRONICS
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SPECIAL PREPUBLICATION OFFER

Here is an advance opportunity for you to examine free, two of the most valuable
electronics books ever published: CoyruTErs AND How T'HEY WORK, and
THE ELECTRONIC EXPERIMENTER'S MANUAL. If you have a stake in electronics,
these books belong in your library. Fill in and mail the certificate below and you'll be
among the first to receive advance copies of the limited first editions
of these important volumes.

COMPUTERS
AND
HOW THEY WORK

Here is a complete guidebook to the wonder world of
electronic computers. In it. James 1"ahnestock takes you
step by step through the workings of every type of com-
puter cver used. No knowledge of electronics is necessary.
It traces the history of computers from the introduction
of the abacus up to the most complex computing units
in operation today.

Non-technical compitrisons. used to illustrate the basic
principles of computers. muake this book an easy-to-under-
stand adventure into one of man’s greatest fields. If you
understand how a see-saw operates; you will be able to
understand computer memories, flip flops and the binary
counting systems. If vou have ever filled out an income
tax form, you are well on your way to understanding how
a computer programmer tells his machine what to do.

ComPUTERS AND How Tuey Work tells you how com-
puters read. write and remember. You'll learn the two
digit mathematical language of computers., where
141 =10. Using this language you can add. subtract,
multiply and divide by simple addition.

Other chapters show vou how computers use vacuum
tubes and transistbrs to muke logical decisions in thou-
sandths of i setond--how thev figure pavrolls for giant
campanies sn fast that the high-speed checkwriting
machines can’t keep up.

Here is a fact-filled. exciting guidebook with more
than 120 illustrations :ind tiables in 10 big chapters. IFor
the student interested in a career in this growing field
or for the man in clectronics who wants to know all
about computers. this book is a must.

THE
ELECTRONIC
EXPERIMENTER’S
MANUAL

With a few dollars worth of basic tools. and this book
to guide you. ynu can explore the magic of electronies
experimentation more thoroughly than ever before. In
few short hours. you'll have enough basic know-how to
start your first projeet.

This book was written hy David A. Findlay. Editor of
6 Ziff-Duvis Flectronies Division TDublications. and a
noted authority on electionics cxperimentation. It is
designed expressly for all experimenters--those who wish
to ‘follow the simple directions’’ with more authority.
as well as those keenly interested in knowing the "why''
of everything in a projeet.

You'll learn about every component uscd in experi-
mentation, every tool. its purpose. how it differs from
similar components or methods, what its function is, and
why it is used. This book is a perfeet stepping-off point
fo project designs of your own.

There are ten big sections. each covering specific
phases of electronic construction such as Techniques For
‘The Experimenter. Wiring The Circuit. Making Printed
Circuits. ete. There is a iant section of projects you can
build. test equipment vou'll assemble and use in your
other work. special tools vou can construct--even plans
for a eomplete compact workshop that will adapt to any
working area. no matter how limited.

THE ELECTRoNIC EXPERIMENTER'S MANUAL is a big.,
handsome volume. containing hundreds of specially pre-

pared diagrams and construction drawings. This book
will give vou professional know-how you must have no
matter what phase of clectronics is your specialty.

USE THIS CERTIFICATE FOR 7 DAY FREE EXAMINATION

7 DAY FREE
EXAMINATION

When your bock arrives,
read it artd enjoy its diver
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H. G. Cisin. the author, is the inventor of the AC/DC midget
radio. Ile licenses RCA, AT&T, ete. Ile has al-o trained thou-
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high-frequency |-F ... vernier, slide-rule dial. Hand-
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room, den or office! Write today for further details
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Division of Young Spring & Wire Corporation
801 SOUTH MAIN STREET, BURBANK, CALIF,
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until about ten-thirty; then they rode their
bikes out to the old Bruner farm. The night
was moonless, but a few stars peeped
through the scudding patches of cloud
overhead.

As the boys got off their bicycles and
pushed them around behind the dark and
empty house, the place somehow seenied
much different than it had that afternoon.
It was no longer just empty and deserted.
There was something brooding and men-
acing about the rotting building. Only a
couple of fan blades were left in the wind-
mill that stood beside the house and these
rocked back and forth in the tugging wind,
producing a rusty, grating screech with
every movement.

The boys climbed up into the attic and
gave their ecquipment a final careful test.
Then the skull and a lamp to keep the
phosphorescent paint “charged” was placed
inside a covered hox. The boys sat there in
pitch darkness waiting for the girls to
arrive.

“Hey, Jer.” Carl said in a hoarse whisper,
“how come they say this place is haunted ?”

“0Old man Bruner who lived here was a
very mean, cruel man,” Jerry whispered
back. ""One winter day he sent his young
son out to pasture the cattle on the frozen
ground. When the bhoy came home that
night, one of the cows had lost its bell. Old
man Bruner gave the boy a lantern and
told him to go hunt for the bell, and he
said the kid couldn’'t get into the house
until he found it. It got colder in the night,
and the next morning the boy was found
frozen out there in the meadow by the
creek. Folks swear that on cold winter
nights you can hear the cowbell, see the
light of the lantern out there in the field,
and hear the child weeping.”

“Br-r-r,” Carl said with a shiver. “What
a sweet, lovable character!™

At this moment there was the sound of
cars stopping outside, and in a couple of
minutes a dozen giggling, whispering young
women carrying flashlights and clutching
cach other tightly tiptoed through the door.

“Okay, girls, let’s all gather around the
table,” Norma said. “It’s only five minutes
until midnight, and we want to be ready to
receive the spirit. Then turn out your flash-
lights and all join hands.”

The chairs were soon arranged so that
the girls were seated in a circle about the
table. As the boys peered down through

(Continued on puge 102)
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Learn Radio-TV Electronics
by Practicing

at Home in
Spare Time

Without Extra Charge

You Get special NRI
kits developed to give ac-
tual experience with
Radio -TV equipment.
You build, test, experi-
ment with receiver or
broadcasting circuits.
Keep all equipment.

Have High Pay, Prestige, Good Future as

o Skilled Radio-TV Electronic Technician

People look up to and depend on the Technician,
more than ever before. His opportunities are
zreat and are increasing. Become a Radio-TV
Electronic Technician. At home, and in your
spare time, you can learn to do this interesting,
3atisfying work-—qualify for important pay.

A steady stream of new Electronic products
.s increasing the job and promotion opportuni-
.ies for Radio-Television Electronic Techni-

~ians. Right now, a solid, proven field of oppor-

NRI Has Trained Thouscnds for
Successful Careers in Rodlo -V

.unity for good pay is servicing the tens of
millions of Television and Radio sets now n
use. The hundreds of Radio and TV Stations
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and Technicians.

Studie Engr., Stat on KATV

“I am now Studiw Engi
neer at Television Sta
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by limitation of a sixth
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SancHEz, Pine Bluff, Ark

Has All the Work He Can De
"l have repawred more
than 2,000 TV and Radio
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Ncw  Fave completely
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More Money Soon—Make
$10 to $15 a Week Extra
Fixing Sets in Spare Time
MNRI students find it easy and
profitable to start fixing sets for I
frrends a few months after en-
rolling, pick up $10, $15 and I
more a week extra spending
money. Many who start in spare '
t-me soon build full time Radio-
Television businesses. I
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE

Technical Know-How Pays Off i in lnferesfmg, Iimportant Work

YOU BUILD AC- DC YOU BUILD This 17 Inch
Superhet Receiver ' Television Receiver

NRI Servicing Course includes all As part of vour NRI ¢ urse vou can gotall
needed parts. By introducing defects ts. tubes. ! I7° picture
you get actusl servieing experience lube, (0 build this latest siyle Television
practicing with this receiver; get

4 modern receiver.
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Learn-by-doing. o on TV circuits

Q
YOU BUILD ° . ( YOU BUILD Vucuum Tube

: . ' Voltmeter

Broadcasting Transmitter > 3 .
. o ‘ Use it to earn extra cash
As part of NRI Communieations Course “ fixing neighbors’ sets;
vou build this low power Transmitter, ! p bring to life lheory
learn commercial broadcasting operators’ you learn from
methods, procedures. Train for your FCC NRI's easy-to-
Commercial Operator's License. P4 understand texts.
@

Servicing Needs Train at Home the NRI Way
. -
More Trained Men 7 Famous for Over 40 Years
Portable '1'V. Hi-Fi, Tran- & NRI is America’'s oldest and largest home study
‘ sistors, Color TV are mak- Ra(llo “Television school. The more than 40
ing  new demands for J. E.Smith, years’ experience training men, the outstanding

trained "Technicians. Good ~ Founder reputation and record of this school benefits
opportunities for spare you many ways. Successful graduates are everywhere, in
time earnings or a business ;1 41) towns, big cities. You train in your own home, keep
ofyourown. Enjoy prestige. your present job while learning. Let us send you an actual

‘ lesson, judge for yourself how easy it is to learn.
' s ! L..
. }“ = S :

3 No Experience Necessary — NRI Sends
‘A Many Kits for Practical Experience

You don’t have to know anything about electricity or
Radio to understand and succeed with NR1 Course.
Clearly written, illustrated NRI lessons teach Radio-T'V-
Electronic principles. You get NRI kits for practical
experience. All equipment is yours to keep. Mailing the
postage-free card may be one of the most important acts
T'rained TV-Radio Opera- of your life. Do it now. Reasonable tuition, low monthly
tors have a bright future. payments available. National Radio Institute, Wash. 18, 0.C.

—— e — — === = = = = — 1 NR| Graduates Do
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Permit No. 20-R Fa ET

{Sec. 34.9, P. L. & R}
W ashington, D.C.
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Satisfying Careers

4000 TV and Radio sta-
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, Y )-'—
NRI Course Easy to Works on Color TV
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“Opened my own my whole life. If
shop hefore re- 1 had not taken
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I am independent ably would still
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BUSINESS REPLY CARD
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CRESSEY, Stock- along’ J.F. ME-
ton, California. LINE, New York.

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE See Other Side

SAMPLE LESSON
64-page CATALOG

3939 Wisconsin Avenue

Washington 16, D.C.

both FREE

wwWwW americanradiohistorvy com


www.americanradiohistory.com

FABULOUS Pre-
_Christmas SALE

with every
12-PAK
order

“;°,’;" TREASURE
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peepholes in the attic floor, one by one the
flashlights winked out.

“Is the circle complete?’” Norma asked.

As the affirmative chorus subsided, Nor-
ma went on in a slightly shaky voice: “If
any spirit can hear us, make your presence
known.”

Three deliberately spaced muflled thumps
came from the table. Carl was tapping the
microphone with a pencil.

“Are you going to talk to us by spiritual
rapping ?”’ Norma asked in a puzzled. quav-
ering voice. “Rap once for ‘Yes' and twice
for ‘No.””

At this instant the boys noiselessly lifted
the glowing, grinning skull out of the box
and started it on its slow, deliberate descent
through the trap door. There were several
shricks and screams from below, but a hol-
low, German-sounding voice commanded:
“Schtop dot yelling! And rouse mit dot
knocking stuff. I talk for minesclf.”

“Who—who are—or were—you?” Nor-
ma stammered as the skull settled down
lightly on top of the table.

Instantly it turned to face her and re-
plied. "I vass Hans Bruner. This vass mine
place.”

“Hey! That German accent’s pretty
good!” Jerry whispered as he looked up
from the synchro with which he was con-
trolling the skull's movements.

“My grandfather had the same name as
mine, but he spelled it with a ‘K, ” Carl
took his mouth out of the opening of the
special mike to whisper back.

“Mr. Bruner.” a girl said timidly from
across the table. The skull wheeled to stare

at her expectantly with its hollow eye
sockets. “Are you happy ?”
“Happiness, bah!” the guttural voice

grated as the skull shook itself from side to
side in vigorous disapproval. “Happiness is
for fools. I vass strong.”

“Why do you stay here?” a girl at the
side of the table asked.

“Because I wait on my stupid, carcless
boy."” the skull said as it swiveled around
toward her.

“What's he doing?" Norma asked.

“Hunting a cowbell he lost; but listen! I
hear him coming now.”

In the deathly silence that followed a
sound like a tinkling cowbell could be heard
outside the door. That did it. There was a
chorus of continuing shrieks and screams
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as the girls all crowded out the door and
into their cars and roared off into the night.

cbWTELL, we sure scared them,” Carl
said as he and Jerry stood in the open
door looking at the disappearing tail lamps.
Therce was a sudden chill in the night air.

“Yeah,” Jerry said absent-mindedly. He
seemed to be listening for something.

‘“What are you listening for?”’
demanded.

“Did you imagine you hecard a cowbell
just before the girls scrammed?”

“I didn’t imagine I heard one; I heard
one; and I still hear it faintly,” Carl said
flatly. “And look! Over there by the willows
along the creek! Isn't that a light bobbing
around? Maybe it's a lightning bug.”

“In October!” Jerry scoffed. “But maybe
it is; and maybe there's a cow with a bell
somewhere out there in the darkness; and
maybe that sound of a boy cryving is coming
from the windmill; but I'm not going to
stay and find out. Right now I feel like I
can get on that bike of mine and beat those
girls back to town. We can come back for
the stuff tomorrow. in daylight. After all,
it is Halloween, and it’s after midnight, and
there's some stuff going on around here I
don't understand and don’'t like.”

His answer was the sound of gravel spin-
ning beneath the wheels of Carl’s bike.

“Wait, Carl! Wait for me!” Jerry called
as he leaped astride his own bicycle and
started pedaling madly down the road after
his chum. —30—

Carl

%
.

e
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why your next speaker
system should be

LEX

e

+ Only Audax incorporates the Patented Paraflex
Foam Suspension to give longer travel to the
cone, resulting in honest bass without boom or
hangover, You get bass with real bottom!

- New Styrofoam Radial Strut-Bracing reinforces
cone, assures rigid piston action, preventing
cone break-up. Eliminates distortion, provides
clean reproduction up to the full-rated power
output. Needs as little as 10 watts output. You
get greater amplifier economy in stereo installa-
tions.

+ New Oriented Grain-Processed Magnet gives
20% more efficiency than standard Alnico V.

+ New Ducted-Slot Enclosure specifically de-
signed to enhance the depth and striking realism
of the Paraflex high-compliance speaker units.
Speakers are located symmetrically on each
side of the ducted slot, resulting in clean bass
without trace of boom or unnatural heaviness.

+ New, dramatic enclosure styling by George
Nelson — featuring...new, three-dimensional
Dynel “Acoustiscreen’ grille, remcvable for
cleaning!

+ Audax Paraflex Speakers are lab-tested and
a performance seal on each unit indicates its
resonant frequency * 1 cycle.

Model CA-80 127 x 12” x 24" with two full range speakers—$99.95

Model CA-100 15" x 127 x 25" with two 10" full range speakers and
2 matching cone tweeters—$139,95

Also full line of Component Speakers

SEND FOR COMPLETE DETAILS!

Audax, division of Rek-0-Kut Co., Inc.
38-19 108th St., Corona 68, New York

Name

Adcress
City_ State _

Export: Morhan Exporting Corp . 458 Broadway. New York 13 9_-
Canada: Atfas Radio Corp., 50 Wingold Ave., Toronto 19, Ont. =

- “Zone
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HEAR

the difference

MODEL R-98
BLONDER-TONGUE

FM-AM RADIO

® Drift-Free. Drift compensated circuit
m Static Free FM. In even the most difficult areas
W Super Sensitive. Brings in all stations AM or FM

® Circular Sound. Rear-mounted speaker for 360°
sound dispersion

Hear the R-98 foday at your dealer. 47.50 list

ﬁ% DEPT. PE-

BLONDER-TONGUE LABS INC.
9 Alling Street, Newark 2, New Jersey

TIH\“ IIMlIll PLAYS FOR 10 YEARS!

NO TUBES—TRANSISTORS—
BATTERIES OR “PLUG-INS" NEEDED
Smuatler than a pack of ciparettes.
model never
Gu o t

1960
down burns  out.

1 radio stations

run

ve retor.

Liuck y!llslm cise. Hl Il T IN
ERDPHONT N 8§ T”\l{z\lr I)\'\l.] NG
I‘\l(l HONF. Amer made and service
SRHEE] IH((‘HI ‘for 10

SEND 0 . ch, mn) and pay
man 1.¢ Con on
arrival or send $6.09 for n(:<lb d & mmplete
Ready o hsten with 1o vear H ras ta buy.
g 0.

Freeo 1000 mile antenna enclose
1o AN
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Test Instruments
(Continued from page 58)

boost network. By making C2 adjustable,
exact [requency compensation can be ob-
tained. You can sce how this is applied
practically in the two attenuation switch-
ing positions X10 and X100 shown in Fig. 2.

Amplifier Analysis. The attenuator
switch usually feeds a cathode-follower
which may be an individual triode (such as
a 6C4) or the section of a triode/pentode
tube as shown in Fig. 2. There are two good
reasons for the use of a cathode-follower at
this point: (1) the high input impedance
of the cathode-follower minimizes loading
of the circuit supplying the signal you want
to observe, and (2) the cathode-follower's
low owiput impedance cnables the use of a
low-value gain control (10,000 ohms in the
case of the Paco). Low-impedance gain
controls are free from the high-frequency
roll-off problems caused by 1- and 2-meg-
ohm potentiometers. However, because of
the low impedances, it is necessary to use a
very large coupling capacitor (20 uf.) to
prevent loss of the lower frequencies.

The pentode portion of V2 in Fig. 2 op-

Hypnatize self, athers while asleep with amaz-

Vs ) ing hypnotic phonograph records, tapes. Free
(:"‘:"-F‘ catalog hists 200 unusual records, tapes &
s Ty e equipment for sleep-learning & hypnosis ex-

Sleep-Learning Research Ass'n.

perimenters. 4
Olympia, Washington,

! Box 24V

SHORTCUTS for
SERVICE oty
| PROFITS _f"" \
i o™
| | Wasajactaned b=
|R COLUMBIA PROD (G0

INC

A R L

SERVICEMAN'S
CATALOG

ALL NEW. fully illustrated catalog of profes-
stonal helps invented by servicemen for service-
mien includes:

Fono-Magic to stop slipping turntables

Metal Strohe for 100’ accuracy in turntable
tuning

Kleentrol in spray can for easy control cleaning
Magna Lite frees both hands while lighting dark
COorners

E-Z Ply speaker cone cement

Nu-Shaft for rudio clock hnob shaft replacement
Switchmatic wull receptacle NOW gives any
number of TV outlets from single antenna
Humi-Kup for weatherpraof 2-set antenna coups
ling

Kleentrol Tape to clean recorder heads without
dismantling

Miracle Lube handy oil for many service prob-
lems

Trolmaster cleaning—Iubricating tool for appli-
cation of Kleentrol Salvent

Cheater Cubes climinate autiet hunting

Write for your FREE copy today.

R-Columbia Prod. Co., Inc.

Dept. PE-11
305 Waukegan Ave. Highwood,
ASK FOR CATALOG No. 59
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erates as a straight voltage amplifier with
no tricks, except for the use of a rather
small plate load resistor (10,000 ohms) to
keep the output impedance low.

The resistor-shunted “peaking” coils we
meet here and there in the circuit are
designed to adjust the frequency responsc
of the amplifier for maximum “flatness”
through its operating bandwidth. Some
scopes actually have slug-tuned coils, but
these are usually found only in scopes
which have extremely wide bandwidths.

Push-Pull and Positioning, Still rc-
ferring to Fig. 2. the next tube in the line-
up, the dual-triode 12BII7 (V' 2), has quite a
joh. It simultancously operates as a phase
inverter, voltage amplifier, vertical posi-
tioning tube, and push-pull driver for the
vertical plates of the CRT.

The phase inverter function of the tube
is performed by the standard “long-tailed
pair” or cathode-coupled arrangement such
as is found in a large number of audio
amplifiers. Temporarily we'll ignore the
vertical positioning network and track the
signal fed to the control grid of V.2« The
signal appears both at the plate of V2« and
across the 1200-ohm cathode resistor which
the V2« triode shares with V2b.

When the signal at the grid of V2« is
positive, the signal at its cathode is also
positive. The positive swing at the cathode
of V2b, however, is equivalent to a negative
swing at V.20's grid (which is a.c.-grounded
by a .02-zf. capacitor). And when the op-
posite-phased signals appear at the plates
of V2ua and V2b, we have what we're look-
ing for— phase inversion and push-pull
drive for the CRT's deflection plates.

Vertical trace positioning is achieved by
changing the bias voltage applied to the
grids of V2. As the grid hias of onc tube
is raised by the vertical-positioning pot, the
bias voltage applied to the other tube is
lowered. The voltage change at the grids is
reflected by an amplifiecd but opposite
change in the respective plate voltages of
the two triodes. Since there are no blocking
capacitors, the plate voltages of V.2u and
V2b serve also as a push-pull positioning
voltage source.

Why all the emphasis on push-pull ? For
many of the same reasons that p-p is used
in high-fidelity design. Thesc include hum
cancellation, reduction of second harmonic
distortion, and higher signal voltage out-
put for the same B-plus supply.

The last point deserves clarification. No-
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Can you think faster
than this Machine?

GENIACT set up to do a problem in check valve research
Be carcfil betore vou answoer

struction kit s equipped to play G
canvert trom binag to aleenmal
add, subtiact, ind divide

of ficlds —ae ctum settlenont,

up and solved with the comporents.  Connection

tre crmpletely cxplined with temnlates in the mana

123 circunts el shows Low new ones ean he desiyme

You will nod hinkhine and using GUNTACS a wonderful cxpueticnee:

one kit user wrote us: Cthis kit Bas opened up a new worlil ot think.

ing to : 3 Dlom salvinge, and

ganie plav zed with Boolean

A i . transfarmed directly into eireni
. P 100 speeclally designed and nng-

daomachime that solves pmroblems faster than vy
l an espless thent,

——————— MAIL THIS COUPON~ — — — — — —
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MODEL M-40 for
30-50 MC *99.50
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152-174 MC *99.50
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tice that the single-ended driver shown in
Fig. 1 operates with one deflection plate
(Dr2) at ground potential. Hence. posi-
tioning voltages and signal voltages are
always applied between Di/ and ground.
The beam deflection is proportional to the
voltage present between Dv/ and ground.

In the push-pull situation, the position-
ing and signal voltages appear as equal but
oppositely phased voltages on ecach pair of
deflection plates. With a single-ended am-
plifier, a 50-volt r.m.s. signal (on Dvi) may
displace the CRT's spot one inch, However,
if the push-pull amplifier places a 50-volt
signal on D1/, it will simultaneously feed
a 180° out-of-phase 50-volt signal to Di2.
The total voltage differcnce hetween the
two plates will he 100 volts and the spot
will therefore be deflected two inches.

The Horizontal Approach. As you are
no doubt aware, every scope has a horizon-
tal amplifier in addition to its vertical one.
In general, horizontal amplifiers follow
similar circuit principles but are designed
for lower sensitivity (i.c., less gain) and
a lower frequency response than the ver-
tical amplifiers.

Most oscilloscopes will have provision for
front-panel switching of the horizontal am-
plifier from “sweep” to “external.” Direct
connection to the horizontal deflection
plates (as well as the vertical plates) is
provided by a switching arrangement such
as that shown in Fig. 2. A simplified ver-
sion of the basic scope amplifier switching
is shown in Fig. 4.

Next month, we are going to put the
oscilloscope to work in the type of jobs it
does particularly well—waveform analysis
and trouble-shooting. We will investigate a
standard full-wave power supply and sce
what the scope can reveal about its inner

workings, —{30—
VERT.
'ONPUT VERTICAL
AMPLIFIER
DVl
Bafs sELreTor [—
EXT. SWEEP
SYNC. GENERATOR
o_._...
EXT.
HORiZ "M
INPUT
ot '\: HORIZONTAL
AMPLIFIER

sor\,I
TO 60" SOURCE

Fig. 4. Simplified switching diagram of a typical
scope. Specific scopes may have different setups.

Always say you saw it in—POPULAR ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

Telemetering
(Continued from page 44)

decodes the different SCO frequencies.

Sccondly, one or more SCO’s can perform
multiple service by means of a simple me-
chanical system. A rotating switch with
multiple contacts can be wired up to con-
nect several sensing elements to a single
SCO one at a time. As a small external
motor rotates the switch. each sensing ele-
ment is sampled in order. Sce block dia-
gram on pagce 43.

In the event that the missile should be
recovered intact, it’'s a wise precaution to
include a small tape recorder in the air-
borne system. Should the transmitter go
off the air for any reason, the recorded
tape would be vitally important.

Expensive but Economical. Although
telemetering systems are fairly expensive,
in our rocket projects they more than pay
their way. Telemetering makes each test
flight—no matter how apparently disastrous
—-at least partially successful. Design weak-
nesses can he analyzed long after the flight
is over, and troubles can be ironed out be-
fore another test is attempted.

In industry, too. telemetering pulls its
own weight. Recently, a major airframe
company spent two million dollars for tele-
metering equipment to be used in testing
jet transport plancs. The saving in test
time will easily pay for the system.

Telemetering offers a rapidly growing
field to those who like something new and
exciting. To the rest of us, it promises

safer flying and information which will
speed our conguest of outer space. 30—

"More coffee, dear?"
November, 1959

C.E L

BREAKS THE

PRICE BARRIER

SAVE 50%

Finest quality Citizens Band Equipment—no printed cir-
cuits to cause trouble.

The now famous Custom Dispatcher is available for the
first time in kit form and at unheard of low prices. All
CEl units have 3-way power supply for 6, 12 and 117
volts. Has noise limiter and adjustable squelch. Crystal
Controlled transmitter and receiver.

“xi...09%

The 1000-D with tuneable receiver receives all 22 chan-
nels. Fixed squelch and noise limiter,

e In 995 e Factory Wired 7995
Kit. . .. 5 and Tested. ...
All units run the full 5 watts and have a superhet

receiver with rf stage. All units complete except for

antenna.
L] L] ®

Ground plane antenna.....c.oeoveeiieniieieann $17.00
Finest quality mobile antznna with 15’ of lead-in. .$16.00

POWER SUPPLY KIT for those who want to use
parts on hand. .. ... $13.95

Consists of fully shielded 100MA 6V, 12V and 117V
transformer, choke, condensers, tube and sockets and
vibrator. Transformer fist price alone is $19.95.

All units complete. 157, deposit reaquired with alt C.0.D. orders
or send cash and take 2% discount. F.0.8. Chickasha.

IMMEDIATE DELIVERY

C. E L

CHICKASHA ELECTRONICS, Inc.
Chickasha, Oklahoma
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Transistor Topics
(Continued from puge 73)

an Argonne No. AR-164 or the cquivalent.
Any PM loudspeaker having a 6 to 8 chm
voice coil can be used; as a general rule,
the larger the loudspeaker, the better out-
put volume and tone quality you’ll obtain.
And any 9-volt transistor battery will do.

The ‘“‘Tunnel” Diode. A completely
new type of semiconductor device, devel-
oped in Japan, is now being produced in
experimental quantities by General Elec-
tric Company. Dubbed the “tunnel” diode,
this unit resembles other diodes in that it
is essentially a p-n junction. However, the
barrier region is made very thin and spe-
cial care is taken in fabricating the device.
The result is a component in which elec-
trons seem to travel across the barrier
region as if moving at the speed of light,
although they do not appear to have suffi-
cient energy to surmount the barrier on
the basis of applied voltage alone. In a
sense, the electrons pass through a “tun-
nel” in the junction barrier.

In operation, circuit current first rises
gradually as forward bias voltage is in-

creased, just as in a conventional diode.
But then an interesting thing takes place.
As bias voltage is increased further. the
circuit current peaks and then starts to
drop, finally reaching a minimum value (or
“trough™) before it starts to rise again.
A decrease in ecircuit current with an in-
crease in applied voltage is the familiar
negative resistance coffect encountered in
some tetrode vacuum tube circuits and
used, in the past, in the common Dynatron
oscillator. In practice, any negative re-
sistance connected across a tuned eircuit
becomes an oscillator; it makes little differ-
ence whether the negative resistance is the
result of tube or semiconductor action.
One possible application of the tunnel
diode is shown schematically in Fig. 3.
Here, the new device (TD1) has heen used
in a simple FM radio transmitter or “wire-
less” microphone. Component values are
not shown, since these depend on the elec-
trical characteristics of the diode used.
Although current units are experimental,
the tunnel diode has remarkable properties.
Theoretically, its upper frequency response
should be over 100,000 megacycles. 1t can
operate on input powers as low as 1 milli-

D WOOFERS GRe

@) 15" SPEAKER 2" V.C. 34 88
[ ]

2 1b. MAG. Reg. $56.95

DUAL VOICE COIL SPEAKER USED
IN THE LATEST STEREQO UNITS TO
ACHIEVE THE 3RD
“PHANTOM CHANNEL.” ALL 8 OHMS.

lZ”SPEAKERZIb.MAG.$43 37

2” Dual V.C. Reg. $74.95 . ]

12”SPEAKER1’/2”V.C.$22 86 oy
1 4"16

1% Ib. Reg. $36.95

8” SPEAKER 2" V.C. 1§
Ib. MAG. Reg. $37.95

_GARLOAD SPEAKER SALE!

) SUPER VALUE oyt

SPEAKER
PACKAGE

12" POWER PACKED WOOFER
6"x9" EXTREME PRESENCE

MIDRANGE
SPARKLING TWEETER

.. COIL1500t0 7000 Cycles

$
Reg. $13.95 7'76

2 TWEETERS Q¥

5" SPEAKER %” VOICE$ =

COIL.3.16 0z. MAG.

3,000 to 18,000 Cycles.
$9 88

- Reg. $10.95

5” SPEAKER 1”7 VOICE
COIL.3.16 0oz. MAG.
.. 3500 to 20,000 Cycles.
Bullt |n Crossover Reg

100% American made, not cheap imports.

Heavy Magnet.

ﬂ\B electromcs inc.

5900 PENN AVENUE,
PITTSBURGH 6, PA,

Fe———————-
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Large Voice Coil. hH
[JcHECK ] MONEY ORDER

'

I

Hf/g—‘ 100 500  Pa. residents add sales tax. :
me S N |
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IF THIS MAN
IS ON YOUR
CHRISTMAS LIST—

A subseription to Poru-
Lar ELECTRONICS will
make a perlect gift for
him, and every other elec-
tronics hobbyist, experi-
menter or inventor.

For each month, Porurar
ErtcTtronics offers clearly written,

fully illustrated features on building and
assembling scores of useful projects, reports
on exciling. new electronic miracles which are
changing our way of life.
thoughtlul Christimas gilt, or flatlering one.
than a subscription lo PoruLar LLECTRONICS,
the world’s only magazine for hobbyists and
exmerimenters. Lach of your gift subseriptions

There is no more

will be announced by an attractive card, in-
scribed with your name. And whal’s
you can enler or extend vour own SlleCl'iption
to Porurar ErecTronics at these special

Christimas gift subscription rates, too!

nmore,

Check the special Christmas gift order foim
for low gift rates. Then,
fill in the names and addresses of your {riends
and mail it today!

bound in this issue,

WRAP UP YOUR CHRISTMAS GIVING NOW!
DO IT EASILY, AND APPROPRIATELY,
WITH POPULAR ELECTRONICS

POPULAR ELECTRONICS, 434 S. Wahash Ave., Chicago 5, Hl.
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Lawest Priced Amplifier in

STEREO HISTORY!

OUR EXCLUSIVE
ARCHER

FULL-STEREC
AMPLIFIER

...only

10”

I'ive and @ hali dollars per channel! Radio Shack
enginecrs show how easily a sharp slide rule ean cut
through high prices' Imagine . . . a 4-tube, compo-
rent-quality stereo amplifier with 2 separate stereo
channels, individual channel volume controls, stereo
mono switch and a triple-acting switeh for tone,
srrateh and filter. Perfect for converting mono
phonos to stereo--or for basic “‘stereophiles.”” Has
erystal, ceramic input. Output impedance 1 ohms.
Gold and maroon metal chassis with matching es-
cutcheon. An ultra- compact, quality-built %texeo am-
plifier at an amazing price’! OnI\ 5107 W, " H
Ship. 5 1bs.

x 1147 D, overall. wt.

“electric eye"”

nite watchman

ARCHER ‘'foto-eyve P>}
switch” turng lights on at
dusl, ojf at dawwn. Just plug
lamp into unit when you leave.
Protects against bhurglars, lights
store windows, ete. 115 VAC, 300 W.
lighting capacity. No-Mar rubber suc-
tion feet mount anywhere. 337 x 21,7
x 1V4” deep. Ship. wt. 1 Ih.

FREE 8arcain BuLLETINS /rjwwsvxawsrnl
12-month subseription .. . Q ” wzg

famous Radio Shuck bar-
gains in hi-fi, ham equ.p-
ment, tools, records, ete.

Send coupon.

JUST ouT!
1960 ELECTRONICS GUIDE

Comprehensive new Radio

Shack Electronics Buying Guide

, 312 book-size 8%5 x 11 pages

illustrations, dzlt'l charts

plub complete “'specs’’ on 40,000
items. A bargain at 3dc.

RADIO SHACK

CORPORATION

Dept. 118, 730 Commonwealth Avenue, Boston 17, Mass.

I () Send ARCHER Stereolyne-3 amplifier, 9GLX021 :
! @ $10.95 H
| ) ARCHER “‘foto-eye'' PM switch, 981086 @ $6.95 i
1 { ) Send FREE Bargain Bulletins for 1 year 1
] { ) Radio Shkack 1960 Electronics Buying Guide @ 35¢ 1
I NAME - N =
|  ADDRESS o S R |
]

I (CITE a——am _ZONE____STATE. - = :
b ( )Cash ( )Check ( ) MoneyOrder ( }C.O.D. !
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CUT HOLES
IN 1-1/2 MINUTES

{OR LESS)

with Greenlee
Chassis Punches

SGHIARE

Many sizes .. . quickly make
smooth, accurate holes in metal,
hard rubber, or plastics . for
sockets, plugs, controls, meters,
pancl lights, ctc. Easy to use, simply turn with
a wrench. Write today for free lHeerarure.
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U

GREENLEE TOOL CO
1783 Columbia Avenue, Rockford, [Il.
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B-E NOVEMBER SPECIALS

Power Supply PP-111 AP=-10 with LN itar tuhes Used ss 75
Current X'former 13075 AMI satio at 2 Vi (hunut New  3.95
Blower 21 cu fL min, 21 VDO at .5 A Uson Checked Out 1.85
Mica Insulated Term Strip (X torm’ ne usuid (0 BC 1 ad New .05
Precision WW Resistors 1oW 16, values 5.0 nhn\\_ K,

BN oddo 0 o0a aoandonds  ooodaonao ... New .35
Mica Condenser .O0GR \lll? at 300 DC WY Brand New .14
Ceramic Condensers 500 1O WYV 5 or 7 uuld. Brand New .04
3 MFD. 230 ACV Sprague Oit Filled Condensar Brand New 1.65
All Material Is Guarantced. All Mdse. Subject to Prior Sale,
Matcrial Is F.0.B. Bluffton. 0. Iiclude Enough for Postaqe.

Send a Post Card for Our Regular
BIGELOW ELECTRONICS

B-E-Flye!
P. 0. Box 1

r of Vvalues.
Bluffton, Ohio

CODE PRACTICE SET TG-5

Ideat for Novice trainngr
This unit comes complete
with  carrving  cose  and
earphone with built  in
standuard  telegraph hoy.
Two or more units nmav
he used topether for CW
training or for eommui-
cilions purpuses over several mibes.

EE-8 FIELD PHONES

<iznal  corps  tield

The standard eluphone reduires

2 fashlight eells for operation uver usay  miles.
Goud ehecked_ out e it ,

NLY $7.95 Ko $15.00 I'vr Pair
T-17 CARBON MlCROPHONES CUSEIY KNG, 53 95
BRAND NEW, BOXILL $5.50

WILLARD WET CELL BATTERY

This is the standingd Willatd  23--2 i1y charwed.
Made 0 Rt many portables Using recharge
able wet hatteries. 2 Volt 25 Amp.. .. Only 32'95

FREE! New Iniroductory Fiyer!
* Bargain loaded! Get yer copy!
All orders FOB, Los Angcles.

250,9 deposit required
COD orders.

AERONETICS INTERNATIONAL. Dept. PE
5645 W. ADAMS BLVD. LOS ANGELES 16. CALIF.
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watt, but can handle currents of 3 amperes
or more (theoretically, units can be assems-
bled with current-handling capacities many
times this value). It has a very low noise
figure, and can operate al temperatures
Irom a few degrees above absolute zero to
over 600° F.

Tunnel diodes can be made of ger-
manium, silicon, or other semiconductor
materials, and can be used as amplifiers,
switches and oscillators.

Gift Suggestions. Choosing suitable
gifts for your technical friends can be a
real problem. FElectronic components make
good gift items for the home builder, of
course, but only if you know the status of
your friend's lab stock or have an idea of
the projects he's planning.

Columbia Studio (480 Seventh Avenue,
New York 18, N. Y.) has recently come up
with a set of unique items quite appro-
priate for anyone working with transistors.
Included in the line are a variety of men's
jewelry items, such as a key chain, cuff
links (see photo), money clip, tie bar, and
so on. All feature a stylized schematic
symbol of a transistor executed in black
ceramic and sterling silver.

The tie bar sells for $2.95, the cuff links
for $1.95 (or a set of both for $6.95), and
other items are proportionately priced.
Mail orders are accepted.

Product News. International Recti-

fier Corporation (1521 E. Grand Ave., El
Segundo, Calif.) has introduced another

version of the popular “Zeniac” zener di-
ode substitution box. The Model B Zeniac
offers a selection of cleven basic 10-watt
silicon zener diodes covering the zener volt-
age range [rom 3.6 to 30 volts. As you may
recall, the original Zeniac, reported here sev-
eral months ago, featured l-watt diodes.

Lafayette Radio (163-08 Liberty Ave,

New version of
the ''Zeniac''
zener diode sub-
stitution box
{Model B} intro-
duced by Infer-

national Recti-
fier Corporation.

it in—POPULAR ELECTRONICS
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Jamaica 33, N. Y.) is featuring a three-
transistor transistorized receiver in its
latest catalog. Iquipped for both earphone
and loudspeaker reception, the compact sct
nets for $16.95, including a leather carry-
ing case, earphone and battery. Stock No.
is FS-203.

Tektronix (P. O. Box 831, Portland 7,
Oregon), a well-known West Coast instru-
ment manufacturer, has introduced a tran-
sistorized portable oscilloscope. With a
vertical response from d.c. to 3 me. and a
sensitivity of 10 millivolts per division, the
Type 321 has a calibrated sweep [rom 0.5
microsecond to 0.5 second per division.

That does it fellows. Sce you next month.

Lou

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Amazing Electron Microscope
(Continued from page 66)

how such a “slicer’” works with softer ma-
terials, but how do we go about slicing off
a layer of steel 1/25.000-of-an-inch thick?
The answer to this question is surprisingly
simple. A “replica” of the steel’s surface is

made on a soft material—-such as wax. The
replica is easy to slice and. when it is
mounted on an exceedingly thin transpar-
ent membrane, it takes the place of the
original ohject in the microscope.

Importance. About one thousand elec-
tron microscopes are now in use in laborato-
ries across the nation. While they are in-
valuable 1ools in research aimed at finding
the causes of discases, especially cancer,
they are also useful in solving a wide vari-
ety of industrial problems. For example,
the wearing qualities of rubber tires can be
judged by careful examination of an elec-
tron microscope photograph. thus eliminat-
ing the need for long and tedious road tests.

But it is in the study of cells that the
electron microscope finds its most exciting
application. Cells are grown, nourished,
and reproduced through a process of pro-
tein synthesis. With the aid of electron
microscopes, scientists have been able to
see these processes—which are truly the
“seerets of life”—for the first time.

Man is an insatiably curious creature.
One of his most eflicient means of satis{ying
his hunger for knowledge and understand-
ing is the electron microscope. —{30—

PERFECT GIFT FOR ANYONE . .. INTERNATIONAL'S

KB-1 CITIZEN BANDER KIT!

FOR THE FARM
Solution to fast communi-

cation from the farm
home to the field.

AT RN
ARy

FOR BUSINESS

Ideal for office inter-
com ond service trucks.

FOR THE HOME

Soves steps from
kitchen to den or
workshop . . . from
living room fo sick room.

FOR SPORTS

Ship to shore, base
camp to scene of the
hunt, adds enjoyment
to sports!

ORDER BY MAIL! Terms F. O. B, Oklahoma City, or
C. D. D. with 1/3 down payment.

International
CRYSTAL MFG. CO., INC.

18 N. LEE OKLAHOMA CITY, OKLA,  'REE!

November, 1959

complete kit
for 15V AC

$

K24

Gift wrapping on all orders received by Dec. 15.

I
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F Il in cuupon for a FREE
OLSON RADIO S lantastc
— Unheard t LOW., LOW, “WHOLESALE PRICES
wun Brand Name Speakers, (hangers. Tubes Tools, Hi-
Fis, Sterco Amps, Tuners and other Bargains

One Year Subscription o
Bugain Packed Catalog

NAME
ADDRESS
ciry ZONE STATE

If vou have a friend interested in electronics send his
nane and address tor a FREE subscripuon also

OLSON RADIO

CORPORATION

801 S. Forge St. Akron 8, Ohio

GET 3 or 4 TIMES MORE DISTANCE

CITIZENS BAND

< PR oyttt

BEST
SINCE

§ 1934

e

”(sz TeR,

e

The HICGH ACTIVITY
PR CRYSTALS iosures
maximum  amplifier owtput
.with up to 3 or 4 tumes
the distance of ordinary,
sluggish cry-tal~. You get
clearer reception, {oo, Use PR
CRYSTALS. and get the
STRONGEST SIGNAL DPOs-
SIBLE WITHIN POWIER
LIMITS. And EVERY PR IS
UNCONDITIONALLY GUAR- % .
ANTEED 5
SWITCH INSTANTLY TO A BETTER CHANNEL

RBe smart ... have several sets of PR Crystals, two or three
at least . . so vou can switch from one channel (o another.
You'll get ten times the satisfaction.

CHOOSE FROM THESE 22 FREQUENCIES

of

26 965, 26 U750 2G.ORE 27005, 2T.015, 27.025, 27.045
270565, 27065, 27.075, 27085, 27106, 27.115, 27.125
27135, 27155, 27.165. 27175, 27185, 27.205 $ 95

27.215, 27.225 2
- Z-9R, PR CRYSTALS, Calibrated ,005% Net

| . RECEIVER CRYSTALS

‘\’:ﬂ When ordering Receiver Crystals, specily
N3 Frequency, also whether 1.F. is above or

below ‘T'ransmitter Frequency.
Z-9R, PR Citizens Band Receiver Crystals, .005%

K $2.95 Net

GET PRS NOW FROM YOUR JOBBER

PETERSEN RADIO COMPANY, INC.
2800 WEST BROACWAY . COUNCIL BLUFFS, Iowa
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By TOM KNEITEL, 2Wi9s5

HIS MONTH finds us writing the col-
umn while peering out from underncath

two fantastic stacks of mail. One stack
says, “Don’t limit the use of Citizens
Radio!" The other loudly ecries, “No ham-

ming on 11 meters!”

Here is an excerpt from a letter which
we received from Richard Dorf, W2QMI:

“The Citizens Band was established for
the purpose of allowing radio communica-
tions by those without suflicient interest in
radio to permit them teo pass Amateur
Radio examinations. It is intended that the
service be used to transmit messages from
one point to another—not to satisfv any-
one's button-pushing or look-Ma-I'm-broad-
casting urges.

“The amateur service, on the other hand,
exists. not primarily for communication.
but for the advancement of radio through
the technical and operational interests of
enthusiasts. With today's requirements for
a ham ticket, getting a legitimate license
is simple enough for those who want to get
on the air and rag-chew.”

We quoted from Dick's letter because we
couldn't say it any better ourselves.

Regardless of what the “pionecr” CB
users thought, or how the FCC's Part 19
reads, CB is not intended to be used as a
lazy-man’s ham band. Among the taboos
on the band are “CQ'ing” (including so-
called “testing” operations) and “DX'ing.”
If you want to see how far vou can heur,
fine; but resist the urge to work the distant
unknown station. Citizens Band frequen-
cies are shared with other stations on a
“party line” basis, and improper operation
will only make it difficult for those who
really need this sevvice.

Now we know that the above remarks
are going to cause the mailman to have a
miserable November, what with his having
to drag us sacks of irate letters. Not that
we don’'t like to receive mail. but please
understand that all we can do is recom-
mend that you obey the law. If and when
the laws are changed. you'll hear about it.

Always say you saw it in—POPULAR ELECTRONICS
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There seems to be some confusion re-
carding the use of 27.255 me., the ‘‘radio
control” channel. This channel may be em-
ployed for voice comniunications by Class D
stations using the D-watt input; you may
not run 30 watts on voice, as has been
mentioned in a number of letters received
here. The 30 watts is for radio control only.
Because of the large number of Class C
R/C stations on 27.235 mc., we do not
recommend it for voice communications.

We had the good fortune recently to
have a chat with Ed Manville of Vocaline.
Vocaline is. in case you don’t already know,
the outfit which put Class B (465-mc.y CB
on the map. Well, now they are coming out
with a trim-looking Class D unit. We un-
derstand the receiver cireuit is so selective
that you can set off an Il-bomb on the
channel next to the one you are monitoring
and the set will ignore it with a cold in-
difference.

This “fine tuning” factor is going to
mean a lot when the band jams up with
stations in a particular area. Unless your
receiver is sufficiently selective, you may
run into trouble from nearby stations op-
erating on channels adjacent to yours.

It really is a small world. While tuning
over the band we noticed two unbelievably
strong stations. After a little investigation,
we found that one station, 2W208R, was
operated by Siggy Morel, who lives in our
own apartment building. The other station.
2W2513, is run by Lou Belok, who lives in
the building next-door.

We are always hearing stations on
channel 11 announcing that they are on
channel 8. At first we thought that our
trusty old kilocyele inhaler was gremlin-
infested. but we have since been told that
for some unknown reason the neat little
units made by Gonset have a different
channel-numbering system than is gener-
ally in use on CB. We dont know if this
is true. but we saw with our own eyes a
Gonset marked “Channel 8 27.085 mc.” on
the front panel. And 27.085 mc. is channel
11. Live and learn.

Please heed our warning about not
“hamming” on 11 meters. The FCC has
been handing out “pink tickets™ (violation
notices), particularly for “CQ'ing,” "DX'-
ing,” and off-frequency operation. You
wouldn't want to do anything which might
make for trouble with Uncle Sam. and
possibly contribute to even stricter rules
being imposed on CB. —30—

November, 1959

ENJOY TRUE STEREO

NOW

WITH YOUR PRESENTRECORD PLAYER

Here is a whole new adventure in stereo listening.

dramatic beyond belief, that will make you th
envy of your neighborhood. he Linlar Sterco K
is specially designed to convert your present recor

¢
it
d

player to exciting three-dimensional stereo, quickly,
casilv and inexpensively. Nothing to build or as-

semble: just hook up. Linlar Sterco Kits come i
two models: (1) With one genuine Permoflu

n
X

Dynamic Stercophone, or (2) With both o stereo-
phone and two Permioflux muatchied sterco speakers.,
The binaural stercophane gives you the most fuith-
ful reproduction of the original recording. com-

pletely  eliminating  room  distortion. Muatche
dtereo speakers are preferred for cusual or grou
listening.

In addition vou will obrain up to 100 _percen

d
p

i1

more listening pleasure from vour LP and 78 RPM

records.

HERE'S WHAT YOU GET
AT FACTORY-TO-YOU PRICES
Stereo Kit A-1 Stereo Kit A-2

Grauine Permoflux

Dynamic

1 Genuine Permoflux  Dynamic 1
Stercophone Stercophone

1 Sterco diamond necdie (LP) 2 Permoflux matched stcreo
cartiidge, turnover .ype. with speakers

1 Sterca diamond needle (L

sapphire needle for 78 records
Twin sterco amplifier:  total

-

P

cartridge, turnover type, with
sapphirc needle for 78 records

10 peak watts i
(Retail value, $125) 1 Twin sterco amplifier:  total
10 peak watts
IKHTRRICE §69.50 (Retail value $175) $99.50
R KIT PRICE .
Stereo Kit B-1
1 Genuine Permoflux Dynamic FREE

Stercophone

1 Sterro diamond needle (LP)
cartridge, turnover type, with
sapplure nesdie tor 78 records FREE

ALSO RECEIVE,

IF YOU SEND FULL PAYMENT
WITH YOUR ORDER WE WIiLL
$:H1P PREPAID AND YOU WILL
OF

1 Twin stereo amphifier: total CHARGE, ONE 12:INCH STEREO
S prak watts ALBUM
(Retarl value  $100) 359 50 2%, DEPOSIT 1S REQUIRED
KIT PRICE . ON ALL €.0.D. ORDERS.

MONEY BACK GUARANTEE

1f you are not completely satisfied w.th your Linlar Sterco
Kit you may return 1t within 10 days for a full refund.

CUT OUT AND MAIL TODAY

| LINLAR INC. oc. renn

|4101 San Fernando Road, Glendale 4, Calif.

| Please enter my order for the following:
I Item Quantity Price Total
Linlar Stereo Kit A-1 $69.50
| Linlar Stereo Kit A-2 $99.50
Kit B-1 $59.50

| Linlar Stereo
All prices
a

=
E

subject to change without notice and are F.0.B. Glen.
dale, Califormia. California residents add 4°o sales tax.
Sead prepaid and include free demonstration stereo
record. | om enclosing payment in full.

Send C.O.D. | am enclosing 20% deposit.

Send free literature on Llinlar Stereo Kits.
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TRANSISTORIZED---CITIZENS BAND
WALKIE-TALKIE
RADIOPHONES

.50 each
$ Complete
§ Ready-to-
|
f
|

Operate

Only the ELCOLAB
model RT-27-A offers

you all of the following features:

o Completely portabile and selt-enntamed., NO plug-ins, no antenna
1N external poss SUurce required.
es rom six

D' fashlight

v with 5 8% x 3" x 3"

0 Enelomed o 18 go anmdized alummm

o Hecewer tunubld (o any of the 22 channels with a single con-

trol hnob.

Transnotter tunable 1o any of the 22 channels by changmg
o e cryetal supphied with [ uh uit,

FCC equirements tor Cla

b

8.
witeh nnus un
pernmits more privaey

duces hatte i
¢ microphone.

than a ]llllll\[!\ aker and wopir

o Pransmitting dange ftom 1, mile to several miles depending
on obstructivns and el L
e Receiver will doteet o als as weak as one microvolt anid

Mol to mrevent overloading of strong
and noe elippnns to reduce interference caused by
1 eleetrical appliances,
SFopower andieatie with o |(h (n(h.'r
Al viilable for the 6 our 10 mete
cost. (Many now i use for civil d
Aviulable only from the Elealal facto ai! your order with
full pavment” ar 810,00 deposit balmice Ll)L) For each unit
mdeud include  sutheient postuge tor 7 Ibs. plus insurance.
85 lundu)u include sales tux.

ELCOLAB

HOllis 8-2720

:ur bands at no extra

190-48 99th Ave.
Hollis 23, N. Y,
Dept. EP-11

LEARN
RADAR MICROWAVES
COMPUTERS
TRANSMITTERS
CODE ® Tv e RADIO

Phila. Wireless Technical Institute
1533 Pine St. Philadelphia 2, Penna.
A Non-Profit Corp. Founded in 1908

Write for free Catalog to Dept. P-1159

YOUR OWN POCKET SIZE RADIO STATION!
HOME OR CAR RADIO wnuuul

BROADCASTS 10 ANY
WIRES OR HOGKL Pt Wi, only 5 0z Size aly 114
1.0 By ltan telescoping antenna. Puwer(ul ‘Tran
S1Stor—sensitive  mypepbene,  frequency  setter
break.in. swieht Runs for weeks on self-con
tored -l Lic1t batteries, Durable plastic case
Wit this Radio Talkie vou CAN TALK TO \(lUR
l'l(ll\l)\ nearby yoo—Talk betwee sy tw
L putonnobifes. —INSTANT Ulll(\llu‘\
Just joasty ) 1 o license traled
Usis  ind gelivg netie radl
Usetil nd ute
CUARANTELL TO WORK,
ICE CUARANTEE,
J SEND ONLY $3.00 (cash, . mo) ana p
postman $9.98 CU[)
age or send $12.99 for prepaid delivery
3 ETE READY TO OPERATE with instruce
tions and hundreds of ways and tricks for broad.
casts thru any radio you desire Get your NEW
POWERFUL RaDI-VOX RADIO TALKIE NOW
\\ aitable only from WESTERN RADIO. Dept. REL-11, Kearney, Nebr.

a arull waye!
1 Yh:\ll QFRV

t14

Across the Ham Bands
(Continued from puge T8)

Actually, the percentage of hams who
fail to QSL intentionally is not as high as
the complaints would have you believe,
Of course, there are a few “rugged indi-
vidualists” who will not QSL under any
circumstances, and some cards are inevit-
ably lost or overlooked. However, at least
30% of all hams answer all QSL cards re-
ceived immediately, and the rest intend to
do so, but they “forget” easily.

Therefore, your percentage of replies to
the QSL cards you send out will pretty

much depend upon how much vour card
impresses the forgetful group. I don't
recommend that you wait for the other

fellow to QSL first, hecause doing so
habitually indicates that you really do not
care whether you get QSL cards or not.

Based upon long experience, promptness,
accuracy in filling out the card, and neat-
ness are the important things in getting
answers to your cards. For beginners, the
Importance of putting a complete address
on all cards sent cannot be overstressed,
because a card addressed to “Amateur
Radio K9 , Somewhere, Some State,” is
rarely delivered to the right place, except
possibly in a very small town.

In filling out your QSL cards, the cssen-
tial information to include is: call letters
of the station worked, signal report, type of
emission and band used, and date and time
of contact. On cards going to foreign ama-
teurs employing GMT (five hours ahead of
EST), use of the 24-hour system is highly
recomumended. For a final touch. mail your
card in an envelope. It impresses the re-
cipient, and your card arrives in much bet-
ter condition,

Working Foreign Hams. Suppose you
were located in a foreign country and every
few wecks your QSL bureau forwarded
you a batch of 100 or more QSL cards. And
suppose that in between these times, you
got a trickle of cards air-mailed directly to
you, and these cards were accompanied by
International Postal Reply Coupons, Which
cards would you answer first?

I suggest that you send cards to foreign
stations via their QSL Bureau only when
vou do not have a better address. or if you
have several cards going to the same coun-
try and do not particularly care how long
it takes to get replies. Of course, you have

no choice on cards going to iron-curtain
Always say you saw it in—POPULAR ELECTRONICS
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oy, e most B NEW 2-WAY CITIZENS BA
SR NN RADIO-TELEPHONE KIT
you'll spend
this year
~will be for
Y the new

P 01 s

" HIFl DIRECTORY 39’
REV ST | || TRANSCENER Al

on sale now af-newsstands or order by cﬁfmc'l('THféwa}ELgSllTVE' FENPUBES
coupon today. Only $1 :

Sockets and Small Parts Riveted to Chassis

The hi-fi enthusiast who makes the smartest invest- :_"g"‘,‘”'? crly""! "MP:nICh?d Ch;f"‘
ment knows long beforehand exactly what equipment. iGain Cryste Mike 17 Modulation Indicetor

; iy Coaxial Connecter Mounted on Chassis
prices. and specifications await him. You too can get 26.4t of RGSEU Included for Y .
the complete story—before you ever actually step into - : 'b“’ i v L FO:I 5°;"/ "Ie“"“
a store by buying the big 1960 edition of the Hi-Fi Tl D= T i S GO
DirecToRrY & Buvers' GuiDe. ft's jammed from cover to Operates [10V-AC ' Silver Slug Shielded Cails
cover with listings covering virtually every piece of Complets Disgram Furaished
hi-fi equipment manufactured.

A A VA G VR VR WA WA

GROUND PLANE ANTENNA KIT $19.95

Complete with all prices and specifications, it includes DONIT WAIT/ ORDER yoykg /VOW/

illustrations of hundreds of products. The world's 1
most comprehensive hi-fi reference gives you entire ALL NEW MYgI[RY pACKAG[
sections on: 20-POUND LD !

¢ TUNERS o AMPLIFIERS AND
o RECORD PREAMPLIFIERS
PLAYERS « RECORD CHANGERS
e TURNTABLES o TONE ARMS
« CARTRIDGES » TAPE RECORDERS > vou rar_ | Qy a
« LOUDSPEAKER o ENCLOSURES AND @@ )
SYSTEMS CABINETS ¥ i5 ? . )
PLUS: Helpful articles and features on what to look ) w/ INCLUDES Worth $
for, how to buy, advantgges and disadvantages of dif \‘:\\ 4 :‘z;:\;;;:;‘: §  ss000 395
f;;:a;ati:wodels, how to judge quality and recognize a S ““::;,:::,:OC( ; :,";Rg;thw gn:%mc
PICK UP YOUR copy of THE 1960 Hi-FI DIRECTORY & T S A% pounds of B?snsd
Buyers' GUIDE AT YOUR NEWSSTAND OR ORDER BY it 0 st Surplus. * erfect it
MAIL TODAY USING THE HANDY COUPON BELOW. SHipPED ANTWNERE X ush ERILE for Hams, etc,
ONLY $1

Ziff-Davis Publishing Company
Department PE 119

434 S. Wabash Avenue
Chicago 5, lllinois

| 3-WAY HI-FI SPEAKER KIT

‘ $39.95 VALUE

| SALE PRICE . . }1295
® Includes 12 Woofer—Two 315"
Tweeters, Choke, [nput with Cross-
Over Condenser and EBrilliance Con-

trol.  Diagram  furrished.  Freg.
Response 40 to 18,000~ tsss board,

)
)
]
]
]
: Please send me a copy of the 1960 Hi-Fi DIRECTORY
| & Buvers' Guipe, | enclose $1.00, the cost of the
| DIRECTORY. plus 10¢ to cover mailing and handling
| charges. (Canada and Foreign, $1.25 plus 10¢
| postage.)

]

1

|

|

]

'

|

]

)

NAME
Phone TYler 8-9400

HERSHE: Giaco.

§249 GRAND RIVER Detreit 8, Michigan

ADDRESS

November, 1959
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countries, because individual addresses are
Get not printed in the Call Book.

Your First Class Commercial Some forcign hams advise stations they

work to "QSL via——"" When you receive

F. C. c. LICENSE such instructions, send your QSL card with

a stamped and sclf-addressed return en-

QUICKLY ! velope, and you'll find that you will soon

receive your contact’s QSL card in return.

Your QSL Bureau. Most of the foreign

cards to U. 8. hams arrive via the ARRL

GRANTHAM TRAINING PREPARES YOU
The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, und it does this by TEACH-

ING you electronics. Euch point is covered simply and in detail, QSL Burcau. To receive your share, put
with glllphusns_ on making the subject cusy to understand. The your name and address in the normal p]ace
organization of the subject matter is such that you progress, step- ) . . f
by-step, to your specitic objective — u first class F.C.C. license. on a few stamped, business-size envelopes,
HERE'S PROOF . ., and print your call letters in the upper
that Grantham students prepare for F.C C. examinations in a left-hand corner. Send these envelopes to
minimum of time Here is u bst of a few of our recent graduates, your Call-Area QSI., Manager, whose ad-
the class of license they got. and how long it took them. L n
. Liceme  Weeks dress heads your call-area listing in the
o Tandon 208 Fraukln S1, Chamberbure, P < e i . .
Bl Wl AL S U0 Call Book. In return. he will mail the cards
Rubin O Oknosh, P O, Boy 375 Hanapope, Ny Hawan e 12 2
P A dey 2 S L R [ 3 he has for you about once a month. But do
A A R S T S not expect him to handle your out-going
foreign cards or QSL cards between U. S.
MAIL_COUPON TO SCHOOL NEAREST YOU > Q

| it B A R hams.

(Mail in envelape or paste on postol card)

5
[
\ i
) To: GRANTHAM SCHOOL OF ELECTRONICS | SIMPLE T-R SWITCH
et e ey’ < e 1| The cathode-coupled T-R ({ransmit-re-
) celve) switch shown on page 78 works very
I' well and can be built for a few dollars,
: Between transmissions, the 6C4 tube
I boosts received signals since it acts as a
,' cathode-coupled r.f. amplifier between the
Ciy St ,' transmitter tank circuit and the receiver.
I — — Otate_ — . - .
LIQ'" interested in: O Hame Study, [ Resident Closses 93-SJ' During transmissions, the large r.f. voltage
“““““““““““““““““““““ in the transmitter tank circuit develops a
large negative bias voltage at the grid of

Tv PICT“ RE Tu BES the 6C4. This cuts off the plate current in

the 6C4 and limits the r.f. voltage at the

AT LOWEST PR,CES cathode to a value low enough to prevent

1
|
|
|
|
i
| Gentlemen:
| Please send me your free booklet telling how I can get my com-
| mercial F.C.C. license quickly. [ understand there is na obligation
: and no salesman will cail.

I

l

|

i

|

I

Age

10BP4 $ 7.95,16WP4 $12.00 17TP4 $17.00 21EP4 $13.50 excessive r.f. power from reaching the re-
12LP4 ~ 8.50(16PT4 ~ 9.95/19AP4  16.00|21FP4  14.50 . . .

148/CP4 9.95/17AVP4 12.50 zoﬁPa 13.50 21WP4 14,00 ceiver antenna circuit,

160P4  12.00/17BP4  9.95/20HP4  14.50(|21YP4 14.50 SR, © e et e
16EPA  12.75(17CP4  17.00(21AP4 2210 212P4 1330 For further protection of the N1
16GP4  14.50/17GP4  17.60(21ALP4 15.75 [24CP4 23.50 the 1N34 diodes act like a virtual short
16KP4  9.95/17HP4  12.50|21AMP4 15.75/24DP4 24 50 . . . . .
16LP4 10.95/17LP4  11.50|21ATP4 15.75|27P4  39.95 circuit across the cathode cireuit during

16RP4  9.95[170P4  9.95/21AUP4 15.75(27RP4  39.95 transmissions, and the pilot lamp operates
1 YEAR WARRANTY

Aluminized Tubes $5 00 more than abwse prees. Prices inelude as a fuse. These components have no effect

the return ot an prable similar tube under vacuum. The<e

tubes are manufactired trom reproces~cd used glass builbs. All on OI)el'atlUn dul-ing “recei\ve" peFIOdS.

matertals including the electran grun are brand new.

ALL PRICES FOB CHICAGO. ILLINOIS. Deposit required, ThG T_R S\\'it(}h iq })Uilt on an alun]inum

y)vhen old tube 15 not remrnegi reltundahlu atolgdm(; Oxf remrni
25¢% deposit required con i 1s. ubes mus - g g g
DE returied prepaid . Auhus Shinit T ma bracket about 2” high and 1%” wide and is

WRITE FOR COMPLETE LIST . .
mounted in the transmitter near the stator

—PICTURE TUBE OUTLET— of the final tuning capacitor. The 25-uuf.

WAUKEE AVE., CHICAGO 1 LINOIS : .
3032 MILWA chl:(ens :_';042 st capacitor (C/) is connected between the

o grid of the 6C4 and the stator terminal of

“QUALITY” 24 WATT (DUAL 12 WATT) BASIC STEREQ AMP the final tun'mg capacitor with leads as
FEATURES: Full 24 watt Stere short as poSS]ble.

AR watts

i& gt Peak Power Output. 12 watts h Chan- Heater voltage for the 6C4 is taken from
,‘W nel, 9 tube complement. Frequency Re- : = _ ) .
F.\-&.._:..w S5 »*'P“““l*\:ll Db., 20-20,000 $39.95 the transmitter filament winding, and its
. & Cps. Kit Form. . ... ... ..., . ;

- F.0.B. NEW YORK plate voltage is obtained from the screen

Send for Free Cutalug. Send your component list for lowest guote. . N .
; terminal of the transmitter output tube
171 Wash 4 St.
CUTICK ELECTRONICS WO.2.5866 NY 7, NY .
socket,
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Mount a connector at the recar of the
fransmitier to bring the output of the T-R
switch to the recciver. Make the connece-
tions with coaxial cable having the input
impedance of the receiver used.

With the T-R switch in operation, the
transmitter should work exactly as it did
betore, and the receiver may have just a
bit more gain. However, the big differ-
ence will be that the receiver will work the
instant the transmitter key is released,
making “break-in" operation a cinch. You
will also be able to tune the transmitter
plate capacitor to resonance belore press-
ing the key by tuning it for maximum sig-
nal into your receiver.

This T-R switch should work satis-
factorily with any transmitter running up
to 100 watts or so in which the oscillator
is keyed simultancously with the amplifier.

News and Views

Stan Hill, K8KFL, 707 Harrison St., Prince-
ton. W. Va., spent three months as a Novice and
has been a General for akout a year. With a
Hallicrafters S-38 receiver and a Heathkit
DX-20 transmitter, he has worked 46 states
and 26 countries. Check with Stan if you need
a W. Va. contact on any band from 10 through
80 meters. He needs Alaska, Arizona, Nevada,

The 15,000-
huck stereo |
cartridge m

New stereo records buck a phono needle
up, down and sideways...change its direc-
tion as many as 15,000 tlma a second! If
the cartridge isn't up to this rough-riding,
it grinds away at the record.

What's the answer? A ceramic cartridge
with high eompliance—the ability to stay
on course—plus low tracking pressure.
Sonotone’s 8T sterco cartridge has both.
Tracking pressure? Less weight than this
page. Performance? You'll hear the differ-
ence when vou get Sonotone.

Prices of Sonotone Stereo cartridges
start at only $6.45 (including mounting
brackets).

FREE! “Stereo Simplified’ booklet —
tells you how stereo operates. Write to:

Sonotone.:

Electronic Applications Division, Depr. CG-119
ELMSFORD, NEW YORK

WORLTS Wk e s TLICe

GET ON THE AIR

for Business or Fun

TRANSMIT AND RECEI Ué

NO EXAMINATION

No Tests Required "

With this New CITIZENS BAND Transceiver Kit!

AS DESCRIBED IN THE MARCH,

CRYSTALS, TUBES, PUNCHED
CHASSIS, ETC.

v SOCKETS AND SMALL PARTS
RIVETED TO CHASSIS FOR
QUICK-E-Z CONSTRUCTION

ONLY FINEST PARTS — NO
SURPLUS.

v COMPLETE REPRINT IN-
STRUCTIONS FROM RADIO
& TV NEWS.

~

L4

AND PLIERS.
v/ INSTRUCTIONS FOR MAKING YOUR OWN ANTENNA.

~

*You must be US. Citizen over 18 yeors of oge Simply fill $E500 0wy, $500 pr mo.

out FCC form 505. (Form included.)

akFLT wOusl

LABORATORIES NAME-

ae®

Complete with Cabinel &
Microphone: $395 Exira

v ALL YOU NEED 15 SOLDERING IRON, SCREWDRIVER

1959 ISSUE OF RADIO & TELEVISION NEWS

v COMPLETE WITH ALL PARTS, R

v RADIO & TV NEWS SAYS:
"Even with 5 watts, it is
perfectly capable of trans-
mitting and receiving over
distances of 3000 miles or
more when Old Mother Na-
ture has the ionosphere in
good working order."’

v SIMPLE TO OPERATE:
VOLUME, TUNING AND
TRANSMITTER /RECEIVER
SWITCHES.

Only $3 995

2 OR MORE — $37.50 EACH
IF YOU WISH, PAY JUST

S ES S TEDS TEDS EEEe DS S
Please rush vour ] FREE Catalog . ..
or money order for (J one, [J two Transceiver Kit(s).

Fnclosed 1s my check

GIIEI\‘

FH=] 0211
mnu ADDRESS:
—mi PE-11
BAIS W, BAOADWAY COUNCIL BLUFFY (DWW & CITY & STATE:
_— [ I NS N SIS T
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“D’”” CITIZEN BAND

CRYSTALS

Overtone: Hermetically Scaled
005°/o tolerance—Meet F € C require-
ments, pin spaclng— 0S50 pin diam-

cters. (.093 pins avai
2“0"

ablc add 1S¢ per crys-
tal.)
postage and

CLASS

22 CHANNELS

(add S¢
handling)

—

The following Class ''D'" Citizen Band frequencies in
stock (frequencies listed in megacycles): 26.965, 26.975,

per crystal for

26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065,
27.075, 27.085, 27.105, 27115, 27.125, 27.135, 27.155,
27.165, 27.175, 27.185, 27.205, 27.215, 27.225.

RADIO CONTROL CRYSTALS

in HC6/U HOLDERS—SIX FREQUENCIES

In stock for immedis xu dLll\“\ tfregquencies listed in mega-
cyelest; toleranee (003, :” pin spacing. 030 pin dizmeter.
.043 pins available, 'uld 15¢ per crystully Specify frequency

dusired.
26.995, 27.045, 27. 095 27.145, $2
27.195, 27255...... 0000000000 A
(add Sc per crystal for postage and handling)
Send for FREE CRYSTAL CATALOG
WITH OSCILLATOR CIRCUITS

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS

scnd us

See big red display if he doesn't stock lhmn
his name and ordér dircet fram nearest factar

OUR FLORIDA PLANT NOW IN OPERATION
ORDER FROM NEAREST PLANT

TEXAS CRYSTALS

Texas Crystals, Dept. P- 119 Texas Crystals, Dept. P-119

8538 West Grand Avenue OR 1000 Crystal Drive
River Grove, lilinols Ft. Myers, Florida
Phone: GL 3-3555 Phone: WE 6-2100

ALL ORDERS SHIPPED 1st CLASS MAIL

2 WAY -PORTABLE RADIO SET

SENDS—RECEIVES UP TO 10 MILES AS SHOWN

With built-in antenna or hundreda of miiea with ontside mnenun’ Works on 80
mmi 4|| meter k\uvl(e! nnmtenr radio-tunds—alea Aircruft oversens lmmd
i SELE-CON LAIN LD POWERED W1 ST AND.

-\RD I’ORIAULL I(Alllﬂ BA I 'ERIES. NO AC PLUG-INS NEEDED!
Iake it with you everywhere you go—on tripe, vacations, caminng—Keep in

contuct with home. friends. Hus & watt cryatal controlled transmitter—Sensi-

3 .

SIN PLIFIED—PRACT 1CAL—Full information v~
en on gulok enav tn get license.

|| SEND ONLY $3. [l[l i

inatriuctions. ! of )um.pnpg k

(U\H’Il"lll\\vll( YANDIF

$24,090 A regular $549 45 valoe— Order now before price

govaup GUARAN J—AVAILABLE Oals From:
,-"-' WESTERN RADIO. Dept. BNE-11. Kearney, Nebr.

ENGINEERING DEGREES

E.E. Option Electronics or Power
Degree Courses in Liberal Arts
& Bus. Admin.

Also Earned throual. Home Study
Pacific International College of
Arts & Sciences
Primarily a correspondence School
Resident classes also available
5719-W Santa Monica Blvd.
Hollywood 38, California

PACIFIC

INTERNATIONAL
cAs

VOM OWNERS

Get FREE COPY of unusual reference bulletin packed with
valuable data:

“ALL ABOUT vVOM’s”’
Rupid answers to all VOM problems.
No strings attached, but quantity is limited.
SEND TODAY a post curd: paste this ad, or write.
GIVE MAKE AND MODEL OF YOUR VOM.

NEW WORLO LABORATORIES pveR O AL

and Wyoming himself . . . George Yahwak Jr.,
WA2CQH, 119 North St Auburn, N. Y., re-
ports that at least one membel of the Beatnik
Net monitors 7164 kec. from 9:00 a.m. to 9:00
p.m.every day ... Benny Workman, KN5UUC/7,
c/o M. A. Wokaan Aircraft Maint., 476
Fighter Group, Glasgow A. F. B.. Montana,
uses a Heathkit AR-3 receiver with a Q-Mul-
tiplier, and he transmits with a Heathkit
Apache transmitter running 75 watts. This
should answer the often asked question: “Can
you reduce the power of an Apache to the
Novice limit?”

Patrick ''Mike' O'Brien, K8LEN, 1179 Sun-
- set Blvd., Mansfield, Ohio, worked 32 states
and Puerto Rico, England, and Japan as a
Novice. His Heathkit DX-40 excites a Gotham

TELEPHONY CONTEST

The Radio Society of Great Britain will hold
its 21/28 mec. Telephony Contest between 0700
GMT, Saturday, November 21 and 1900 GMT,
Sunday, November 22, 1959, The object of the
contest is to contact as many British stations
as possible and exchange contest numbers. The
first two digits of the number are the signal
report, and the remaining three are the num-
ber of the contact. Scoring: 5 points per con-
tact, plus a bonus of 50 points for the first
contact with each "'G" call area, i.e., G2, G3,
GB, etc., plus an additional bonus of 50 points
for every ten G3's worked. Here's your chance
to work a bunch of British phone stations, if
you have a Conditional or General Class
license.

vertical antenna and a “l-element” 15-meter
beam. and a National NC-109 handles the re-
ceiving chores . . . Geoffrey Kraus, WY2GFP,
(16), 70-15 175 Street, Flushing 65, N. Y., has
worked five states on 2 meters in two weeks
on the air with a home-built transmitter and
a T-element beam, receiving through a con-
verter on his Hallicrafters S-85. Geoff also
works 15 and 80 meters using the 2-element
beam described in P.E., May, 1959. He also
plans to operate on “6" when his Technician
License arrives . . . Via Ben Carmichael, the
Atlanta Teen-Age Radio Club, W4IOF, Post
Office Box 11501, Northside Station, Atlanta 5.
Ga., offers to help prospective Novices obtain
their licenses. The club has 50 active mem-
bers and two adult advisers.

Hank Pettigrew, WPE4GR, 56 Pine Valley,
Moultrie, Ga., would like to remind hams that
SWI,’s feel bad when their reports are ignored
just as they are getting started in the game

. Dick Turensky, KN9SSB, 1970 Farbin Ave,
Green Bay, Wis., has worked 85 stations in 15
states in four weeks on the air. Dick feeds a
100" antenna through a Heathkit AC-1 an-
tenna coupler from a home-built transmitter,
and he receives with an AR-3 receiver.

Before signing off, let me remind you that
this is your column; so how about sending an
item for it. Construction projects, good pic-
tures, and “Ham of the Month” items as well
as your “News and Views” are wanted. 73,

Astoria LI 2, NY
118
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B o LY
8pecial Offer 25¢
| Never Before at this price! ~ ® Superb transient response
with practically immeasur- 2

MUadSeAin 3950 able distortion ® No Mid- Hear these authentic
i Range speaker needed . q
e Frequency resporse is 400 | A recordings of dramatic
to 20,000 cps. (beyond hu-
man hearing) & Efficient ‘ events from

enocugh éo match any woofer.

an be assembled in less I . f
than thirty minutes. The Amazmg World Of L
_KIT INCLUDES: * Unfinished - . R 5

utility cabinet ® Two acoustical Short Wave Llstenlng S
radiators e Polarizing voltage .

supply e Impedance matching e narrated by Alex Dreier, Radio-TV "Man on the Go”

transformer and fiiter network. ® President’s voice from outer space!

* Actual capture of a desperaie criminall
* Radio amateur at little America!
¢ Ships at sea . . . aircraft in action!

S-107

$94.95

4 short wave bands plus
standard broadcast. Phono
and headset jacks, built-in
speaker.

used cquipnient or components. So. it vou have | .
something to sell, let PE readers know about 1t pON h " f'
Sl cou
In our classiticd columns. MA‘%oDAY\. / a ltra ers"
DEPT. 21, CHICAGO 11, ILL.

Gentlemen: Please rush by return mail my recording,
“'The Amazing World of Short Wave Listening.”” 1 en-

?.0. BOX 492 HICKSVILLE, NEW YORK

WANTED' Equipment, |

components or parts!

The 235,000 purchasers of POPULAR ELEC- ||
TRONICS are alwavs in the market for good

Tt costs very little: just 30¢ per word including
name and address. Minimum message: 10 words

" e e close 25¢.
For turther information, write: NAME —
Martin Lincoln ADDRESS e

POPULAR ELECTRONICS

One Park Ave., New York 16, N. Y. Ity  STATE

M ELECTRON TUBE
INTRODUCES FOR THE FIRST TIME

ANYWHERE ‘A SELECT STOCK OF USED
TUBES. AT A FABULOUS LOW PRICE

| seseesecscocens
IR NYYYYYRYREEE NN Y ¥ ¥ )

i

Jan Surplus Tubest

T LISTED

ALL TUBES SENT POSTAGE PAID
Pleose senc 25¢ handling for orders under $5fSend 25%
deposit on C.O.D. orders. Send approximate postage on
Canadian and foreign orders.

6s8GT
6547

7
3
3 3
Q b6
| §scy / e
WRITE p 7va
\ OEPT pE.1; For 19auacy
F Tuses & s GuRr FREE 1
; . PECIAL PURPOSEOMPLETE Ust
TuBes

ELECTRON TUBE CO. P.O.BOX 55 Park Statidn, Paterson 3, N. J.

November, 1959 119

www americanradiohistorv com


www.americanradiohistory.com

DIO CONTROL SYSTE]
OR AN ELECTRIC TRAI

The new Class C Citizens Band radio goes railroading! Next month’s POPULAR ELECTRONICS
will tell you how to install a radio-controlled stop-and-go device in any electric train—
so you can operate it by remote control! It’s a perfect Christmas project! Don’t miss
the complete “how-to” construction directions in December POPULAR ELECTRONICS. l

You'll alse enjoy such informative December PoptrLAR ELECTRONICS arlicles as:

POPULAR == @ STEREO CARTRIDGES: HOW THEY WORK — Hi-fi expert

ELECTRON'CS : Joseph Marshall examines the stereo cartridge . . . points
1 up design features .. . analyze advantages and limitations.
] . : 43 ” : 3
i This is “must” reading for all stereo fans.

@ MINIATURE CAPACITOR LEAKAGE CHECKER — Here are
complete plans for building this valuable test device. Use-
ful in all radio and audio testing, it features a built-in volt-
age doubler power supply for quick and accurate checking.

@ LIGHTNING BUG NIGHT LIGHT — Here's another Christ-
mas gift that’s easy to build—and sure to delight any child!
This flashing light uses only four components, gives childre
a welcome companion in the darkness of the night.

sl

e

All of these features are coming your way in December POPULAR ELECTRONICS

low subscription rates to bring POPULAR ELECTRONICS
to your door every month. Subscribe today!

120 . Always say you saw it in—POPULAR ELECTRONICS
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Short-Wave Report
(Continued from page 88)

The following is a resume of current re-
ports. All times shown are EST and the 24-
hour system is used. Please remember that at
time of compilation all reports are correct.
Stations may change frequency and/or sched-
ule with little or no advance nhotice. Reports
should be sent to: Hank Bennett, Short-Wave
Editor, PopuLar ELECTRONICS, P. O. Box 254,
Haddonfield. N. J.

Belgium—Brussels broadcasts the ‘‘Belgian
Magazine” in Eng. to N.A. and S.A. on Sun-
days, Tuesdays. Thursdays, and Fridays at
1730-1800 and 1930-2000 on 11,850 and 9655 kc.
talso on 15,335 ke, to N.A., 15,280 kc. to S.A,
and on Mondays at 1930-2000 and Saturdays
at 1815-2000 on 9655 kc. (also 11.850 kc. to
N.A). (WPEIBM, WPE7CB, WPESMS)

Brazil-——The call signs for the two active
outlets of R. Sociedade Gaucha. Porto Alegre,
are PRC21 (6135 kc.) and PRC23 (11975 kc.).
These stations are on the air from 0430 to
2300. (WRH)

A new outlet noted several times around
2000/close on 17,723 kc. appears to be located
in Sao Paulo. (WPESK M)

A verification from R. Tamoio (or R. Tupi
on 9610 ke. lists the call sign as ZYC9 and not
ZYC8. (WPE3DS

Bulgaria—R. Sofia now uses 9700 kc. only
for its Eng. xmsn to England at 1435-1505 and
1640-1710. They have temporarily dropped the
use of 6070, 7255, and 7670 kc. (WPE2ACO)

Sofia carries Eng. to N.A. daily at 2000-
2030 and 2300-2330 on 9700 kc., with an addi-
tional daily concert at 1800-1825. The DX
program is on the first Friday of each month.
(WPE3UZ, WPE4BR. WPE7CB, WPEYDN,
DC, DRC)

Burma—XZK2, Rangoon, has moved from
4795 to 4808 kc. (WPEYBR)

XZK3, Rangoon, has moved from 6035 to
6015 kec. and is noted at 0625 in a Burmese
xmsn with a weak signal. (WPE3NF)

China—Here is the schedule to N.A. and
L.A.: to N.A. in Eng. at 2030-2130 on 17.720
and 15,095 kc. and at 2300-0030 on 17.745 and
15,115 kc., and in Chinese at 1030-1100 on
15,115 and 11,975 kc. and at 2230-2330 on
17,745, 15,115, 15.095. and 11.820 kc.; to L.A.
in Spanish at 2100-2200 on 17,745 and 15,115
kc. (WPEIDN, GA)

Comores Islands—R. Dzaoudzi is not on the
air at present but will return with a new
1-kw. xmtr on a tentative frequency of 4960
ke. The 500-watt xmtr on 7340 kc. has shut
down and will be replaced by the new unit.
(WPEOAE)

England—The BBC is now definitely verify-
ing with a QSL card showing Big Ben on the
front and the veri message on the back. Re-
ports go to: Senior Superintendent Engineer,
External Broadcasting, BBC, Bush House,
London, W.C.2, England. (WPE2ACO, JW)

Ethiopia—Addis Ababa has expanded xmsn
time and now carries a program of National
and International music at 1400-1600 on 9620
and 15345 kc. Another xmtr has been added
on 6184 kc. Reports sent should include five

November, 1959

AWARD l: WINNING STERE u

Why wait? You can afford the finest in hi-fi STEREO

Y with ARKAY quality equipment — now! G d
vanced engineering, _

. % styling and value, plus extra pride and savings

KITS or PRE-WIRED

et ad.
outstanding performance,

when you build.it-yourself.

i

p &

Easy-to-build Kit $ 3 6 95

Arkay CS-12
12 Watt Stereo
Pre-Amp and Amp

Enjoy the latest in High Fidelity listening—Stereophonic reproduc-
tion through the new ARKAY low-cost Stereo Pre-amp and amp, Model
£5.12, 12 watt Stereophonic and Monaural integrated power amplifier
and pre-amp of advanced design. Selects and controls all Stereo or
Monaural program material, Operates from any ceramic or crystal
cartridge, high output tape decks, tuners and other auxiliary equip-
ment. All inputs are of the dual variety for the rendering of full

Stereo reproduction,

o ’“’“ﬂ!‘

ARKAY SPA-55
STEREQ AMP

Two 27V2 watt distortion-free
hi-fi amplifiers for stereo. Or

use as 55 watt monaural am-

plifier.
Easy-to-build Kit$6493
Wired and tested $79.95

NEW!
The ARKAY/HARTING MS-6

STEREO ;.ishcx
TAPE DECK

Precision-engineered to the highest
professional standards . . . a pew
achievement 10 tape deck design and
performance . . . popular-priced at

onLy $12995

Write for complete facts and
specifications.

NEW! ARKAY FM-7

FM TUNER

Bnilhantly designed with outstanding features in
styting, circuitry and ease ot assembly. The pre-
wired and pre-aligned front end plus pre-adjusted
coils and IF Transformers elinunate need for align-

ment equipmeant. New “Liteline’* traveling tunng indicator provides precision on-station
tuning. Drift-free AFC, 3 double-tuned IF stages, band width 260 kc at 6 dB.
Sensitivity 1.9 uV for 20 dB quieting. Linage retection 40 dB. Frequency re-
sponse 20 to 20,000 cps + % dB. Distortion less than 1% . Hum level —70 dB.
Multiplex and cathode foliower outputs. 7 tubes plus selemum rectrfier.

wired and tested $564.95.

Easy-to-buid Kit $3995

ARKAY YT-10 6-INCH

NEW ' MULTI-PURPOSE

® YACUUM TUBE YOLTMETER
Advanced design and precision fea-
tures make the Arkay VT-10 a truly
sensational buy, unmatched at this
price. You get exclusive larger 6-INCH
400 uva meter movement, within 2%
accuracy, and edge-lighted for easier
reading. 1% precision multiplier re-
sistors are used throughout the range
switch. There are 7 AC (RMS) and DC
ranges, 7 AC (peak-to-peak) ranges.
Resistance, db and other essential
ranges. Durable plastic case.

Wired and tested $47.95 Easy-to-build kit $25.95

AUDIO VTVM PRE-AMPLIFIER

ARKAY AV-20 6-INCH ARKAY AW-30 6-INCH DIRECT
READING AUDIO WATTMETER

Easy-to-build Kit 52995
Wired and tested $49.95

Easy-to-build Kit$2995
Wwired and tested $49.95

ARKAY CAP-40 6-INCH DIRECT
READING CAPACITY METER

ARKAY MT-50 6-INCH
20,000 OHMS PER VOLT METER
Easy-t0-build xit $2950
Wired and tested $42.95

Easy-to-build Kit 52995
wired and tested $49.35

See and hear completely wired ARKAY Kits at your dealer.
Write for detailed specifications & catalog. Dept. PE

All prices 5% higher west of Mississippi
gy F - ',J #B-06 Yam Wyck Expreisway |

.

Richmond HITl 18, B, Y
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with Thi” New MIDGET TRANSISTOR RADIO
with This New
WHAT A WONDERFUL SURPHRISE FOR CHRISTMAS STOCKINGS!
BUY DIRECT FROM MAKEY AND SAVE!' This new transi_tor rad:o
covers entire broadcast band. iIncludes transister, germanium diode,
fernite tuming core, and extension antenna to m-lp pull 1n distant
suua s: plus i d.vxdual rarpluyg for privale listening. Operates over
.0f 0 hrs. on sing‘ec 10r battery  Made by American trans.stor mfr,
A"nvs completety a s mbled, ready to operate. 10-DAY MONEY.
BATC GUAIANTEE, Sold nationally at $7.98 ca. Ovdr‘r now! At

Qur sPecial low price we expect g sell-out!
. $495 o, 2 $895
Semiconductors Inec. e, for —
195.02 JAMAICA AVE. (less btry.)
JAMAICA 23, NEW YORK Save COD fec. send full amount

use the solder

%= that most
e A setmakers
use!

KESTER SOLDER

Make sure your soldering's the best ., . . use the
best — KESTER SOLDER. Send for FREE 16-page
book that tells you how!

KESTER SOLDER COMPANY
4275 Wrightwood Avenue » Chicago 39, lllinois
DVER 60 YEARS' EXPERIENCE IN SOLDER AND FLUX MANUFACTURING

27 months for engineering degree

I|| mr meutie, a hetter life BACH.
leetimics or Power major,
In 36 Months 1in Husiness
rolrarsport Myt For earns
vlllm #t bonited  More pros
Mo bost ensts Veteran

lh -Il7n youl drcam ofoaoe
LREE

mu;n i)

1. 1t Beautstnd camous,  buter dan.,
AMar.. June. Sopt - Write J. D, Mcc.uthy Dircctor Admissions, for
Catalog and ‘*Your Career’’ Boo

TRI-STATE COLLEGE **')7.Soescavere

o a LOOK

NO FURTHER ... IF YOU'RE
UNHAPPY WITH “HI" HI.F}

E -+ PRICES. WRITE FOR OUR
- P UNUSUAL AUDIO CATALOG.

s KEY ELECTRONICS CO.
.3 120-B Liberty St., N. Y. 6

cer " F| ECTRONICS

VTR lr’ll ln. h Is i succeu as technleunu neld engineers.

sprnlis il ed prassil 15, radar
18] I. Al Iil i & .l\. ed edurses i theory ll 1 Yo ginry
1 kl ] o B = phiinat l l‘Cl'll aurulnl LGl
apgirea et I s owary Fol
Dortms, cmmpus 11 50 pratostes oy 1 .( Cuts |
VALPARAISO TECHNICAL INSTITUTE
Dept. PE VALPARAISO, INDIANA

IRC's for return postage. A new 10-kw. xmtr
is planned for early 1960. (WPEOAE)
France—French xmsns from Paris read:
0100-0145 to Oceania on 9620. 9755. 11.920. and
15,400 kc.; 0145-0215 to West and Central
Africa on 9620, 11.920. and 15.400 kc.; 0218-
0248 (Mondays only) to Antarctica on 9620
kc.; 0530-0600 to West Indies on 21.580 and
21,620 kc.; 0645-0700 to Central Africa on
21.620 kc.; 0800-1000 «Sundays to 1050) to In-
dochina on 15,160 and 21.620 kc.; 1100-1130
to Madagascar and Reunion on 11,845 and
17.765 kec.; 1130-1300 to Mid East on 11.845,
15.130, and 17,765 kc. (s off for 17.765 kc. is
12300 ; 1230-1245 (exc. Saturdays and Sun-
days) to Canada on 17.850 and 21580 kc.:
1500-1600 to Danube-Balkan area on 3965.
5955, 9755. and 15.185 kc.: 1514-1545 to West
and Central Africa on 15.160. 15.365. and
17,715 ke.; 1800-1830 to Indochina on 11.920
and 15.295 kc.: 1830-2000 to West Indies on
11.920 and 15.295 kc.; and 2030-2045 to Re-
union on 11,920 ke. (WPE2ACO, WPE40G)
French Guiana—R. Cayenne is testing on
6170 kc. at 0515-0600, 1145-1245. and 1830-
2000. It has also been noted opening at 1730
in French. tWPEIBM, WPE3NF)
Germany—Deutsche Welle. Cologne. is
scheduled as follows: to Far East at 0200-
0510 on 21,735. 21.650. and 11.795 kc.: to Near
East at 0930-1740 on 21,725. 21,490, and 17.875
kc.: and to Africa at 1300-1610 on 17.815.
15.275. and 11.945 kc. in Eng.. German and
French; to S.A. at 1700-2010 on 15.275. 11.795.
and 9735 ke. in German. Spauish and Portu-
guese: to N.A. at 2030-2340 on 11.945. 11.795.
and 9640 kc. in Eng. (2130-21500 and Ger-
man: to Near East. Mid East and N. Africa
at 0530-0550 on 21,650, 17.815. and 15,405 kc.

o ‘ ‘ we " ' ]

Missing Persons R

The following persons have written
to your Short-Wave Editor but neglected
to include their return addresses. If they
will contact us again. we will be happy to

= answer them, H
Joseph Balogh Leavitt Pines
Larry Daniels A. G. Rapp
Tony Lewis William Smith
Stephen Lieb Tom Ziomek

in Arabic. The DX program is at 2100-2115 on
the second Monday of the month. «WPEYDN)

R. Berlin International (formerly R. DDR)
is noted on 9730 kc. at 1700-1730 in English.
(WPE2ACO, WPESHF)

Bayerischer Rundfunk, 6085 kc.. Munich,
can be tuned in German at 1800-2100. News
on the hour. (BS)

Greece—Athens has been noted on 17.778
and 15.345 ke. from 1215 to 1230 in Greos and
to 1245 in English. Some QRM from Hilver-
sumn. (WPESHF, GA)

Haiti—There have been some changes in
the schedule for 4VEH, Cap Haitien. 9770 kc.
The Eng. program on Mondays and Tuesdays
will run from 2200 to 2300 on 6000 kc. tand
also on 9770 kc. to 2200. on 15.360 kc. from
2200). The DX program is now on at 2145-
2200. (WPEIBM, WPEGEZ)

Always say you saw it in—POPULAR ELECTRONICS
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Ireland-—This country has no s.w. outlets
for standard broadcasting. If you want to log
Treland, tune for EIP, Shannon Aeradio, on
8862.5. 8888, 8913.5. 13.264.5. 13.284.5. or 13,324.5
ke. around 0020 with weather reports. al-
though they operate every hour on the hour.
Reports go to Mr. T. O'Dalaigh, Shannon
Aeradio, Ballygirreen, Newmart on Fergus,
Co. Claire, Ireland. (WPEQEH, BS)

Japan—The Far East Network's new ad-
dress is: U. S. Air Force, APO 925, San Fran-
cisco, Calif. It has been noted on 6160 and
3800 kc. at 1030-1100 with the "“Jack Benny”
program. (WPEIBM, WRH)

Malaya—The BBC Far Eastern Station,
Singapore, is noted on 8725 kc. with Eng.
news at 0600-0615, on 11,725 ke. with the BBC
Overseas Service at 1115, and on 15.345 Kkc.
with a BBC commentary to 0845 s/off. They
will verify if the report covers several days;
they will not verify “one-time” reports.
(WPEG6EZ, WPESHF, RB)

Radio Malaya, Singapore, 7200 kc., has Eng.
on Sundays at 0500-1800. Saturdays at 0815-
1800, Monday to Friday at 0815-0900. ‘AK)

Mauritius—The 15.062-ke. outlet has been
dropped and replaced with 6101 ke. (10 kw.)
and 3325 kec. (15 kw., with the schedule
reading 2200-2315, 0300-0430, and 0800-1230
weekdays, 2200-0335 and 0800-1230 Sundays.
As of this writing., the 611-kw. channel has
been noted in the Easl at 2200 in French.
(WPEIBM, WPE3SNF, ZC4PEIA, DXRA)

ule from

|

FOR 11 METER OPERATION
THE

CITIZEN BAND ANTENNAS

the Citizens Mobile

Model CM

Chrome plated
extends to 737
ing.
ciency base loading
ay

coi

T
|
ﬂ —
A JE——
i -

=\

and stainless stecl telescoping whip
and down to only 23"
Weatherproof, polyethylene enclosed,

for eusy gurag-
high effi-

includes exclusive Hy-Gain
matching network for perfect 50 ohm match.

Complete with universal swivel body mount, only one
hole to drill for easy mountin.

Model CC-12 Coaxial Kit for mobile ..52

95

"
Other *\%ll-ydll‘l- Citizen Band Anitennas

Citizens Whip,
Citizens Dipole,

Citizens Beam,

Madel CW
Model €D L.
Citizens Ground Plane,
Heuvy Duty Ground Plane,
Model

SEE YOUR NEAREST

Model CGP
Model GP-T... 2405
T15-0G0 s 29435

DISTRIBUTOR

OR WRITE FUOR FREE BROCHURE

: : , ntenna
Middle Congo Republic—The latest sched- /Aq a
Brazzaville reads: 0000-0205 on N/ q/am/ prod ucts
1135 NO. 22ND O LINCOLN NEBRASKA
STEP 1,

with Reynolds new
soldering brush kit

Now for the first time!

SOLDER ALUMINUM
EASILY, INEXPENSIVELY

At last, you can do a first-class sol-
dering job on aluminum, right in your
own workshop—produce strong, clean,
corrosion-resistant joints with Reynolds
new soldering brush kit. The secret lies in
the stiff fibre glass brush which abrades
the aluminum oxide on the metal surface
so solder can be readily bonded to the bare aluminum. Sol.
dering is fast, easy, economical . . .
your local dealer or send check or money order for $1.98 to.
Mailing Services, Dept. PE, P. O. Box 5027, Richmond 20, Va.
Be sure to print name and address plainly. Do it today!

i
-' [ FIBRE GLASS BRUSH ]

]

SOLDER

STEP 2.

HEAT r.-“ {

- I; -"FlBRE GLASS
CLamp £ BRUSH

¥

\Fm

no flux required. See
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15,440 ke. (to Madagascar until 0140 and to

. "EED W. Africa and N.A. from 0145), 11,725 ke, (to
\_{ Africa), 9730 kc. (N.A), and 5970 kc. (Af-
THIS rica); 0330-0415 to Madagascar on 15,440 kc.;

F 0600-0658 on 15,420 kc. (to Mid East), 15,440
Gl 'I' l’ﬁu n. kc. (Madagascar); 0700-0750 on 15,440 Kkc.

(Madagascar) and 15,420 kc. (W. Africa and
— = .--_ Af

N.A); 0830-1015 to the Far East on 17,720
A f.'*.biﬁm Sy (ot got .varﬂu-q

and 21,500 kc.; 1100-1300 to E. and S.E. Af-

rica. Madagascar, Mauritius, and India on
11,970 kc.; 1315-1750 to Africa on 11,970,
11,725, 9625 and 5970 kc. (on 9625 kc. at 1400-
1430) ; 1800-2200 on 11,725 kc. (N.A.) and 9625
ke. (to S.A. with s/off at 2015) . English news-
casts are given at 0015, 0330, 0600, 0700, 0930.

T i e

SHORT-WAVE ABBREVIATIONS
BIG( British  Broadcust- N.A.—North America

ST

ing Corporation ORM \( ation interference
NIE%O&SEE‘FS {)\ Distance OSL Verificatinn =
ng.— English R. —Radio 5
‘-;g;fo ':,E:E IRCInternational Reply S.A —South America
ST s Coupon s/off Sign-off
= ke.—Kilocycles s/un —Xign-on
2| PAGES : kw.—Kilowatts xmsn — Transmission
OF BARGAINS £ L.A.—Latin America xmtr— Transmitter

NOT IN ANY [
OTHER CATALOG [

T it " st u I

L o i : 1330, 1745, 2015, and 2145. “Paris Star Time”

BURSTEIN-APPLEBEE co. in Eng. is noted on Wednesdays at 2030-2100.

Dep" PE, 1012 McGee St,, Kansas Cufy 6, Mo. | I(/Vu;;gé)z;\/M’ u‘;VPi_;Egglg' %ig?)‘z‘%‘?’ I%ii%ﬂlqg,
J Send Free 1060 B-A Catalog No. 601. MAC, BD, TN, SW)

North Borneo—R. Sabah, Jesselton. carries
an Eng. xmsn on 5980 kc. at 2330, 0600, and
0730. (WPEIBM)

Norway—Norsk Rikskringkasting carries
“Norway This Week™ in Eng. on 6130, 11,735.
15,175, 17,825, 21.670. and 25900 kc. except as
noted: at 0700-0725 to Far East, Japan, New
Zealand and Eastern Australia; at 0900-0925
to BEurope, and Indian Ocean areas (not on
R T D o 11.735 ke.) ; at 1200-1225 to Mid Atlantic areas
Noise on AUl “Makes short O mitters, Guaranteed. for 300 (also on 9610 kc. but no}: on 11,735 ke ; and
Wide Reception Stronger, Gk Direct Fred, Light. Neat, at 1900-1925 to S.A. This may also be heard

at 2100-2125 to N.A. and at 0000-0025 (Mon-

Complete as ahowu totsh length 102 (b, wirhi 87 ft, of 72 ohm buluneed feedline.

e T ”‘“"’1“ ""‘”"é"’?“""""lf‘,.‘i'i’u“‘,"‘y“} D Yor Lomniliae reanlin days) to Western N.A.. Pacific areas and
' e ER AT O East Africa on 6130, 9610, 11,735, and 15,175
Rt [ T s kc. only. All xmsns are broadcast on Sun-
R T e a—— Bt days except the oncs to Western N.A.
,}',‘u.'.,il.- b it g e SE | WPESMS, MA LBy .
e T Rnlain A e e Sl e akistan—Karachi carries Eng. to Turkey
at 1315-1400 on 11,674 and 7010 kc. and to
— S England at 1415-1500 on 7010 kec. (formerly
15,205) and 9705 kc. (WPEGFT, WPEWAE, BR)
EASY To LEARN conE Poland—Warsaw is scheduled to N.A. in
Le‘;:zl rligdl‘::c’\l'_ts;(sirj‘ghe(éOv:’letnT22L'!‘2;(?'1‘2(;)5?;1;(1;2 Eng. at 0630-0700 and 0730-0830 on 17,800,
the place of an operator-instructor and enables sop. S 15,275, and 15,120 kc., and at 1930-2030 and
lm\‘lm‘ 'fnizlhil'l‘l“l,ll‘ W e phemargf® | 2130-2230 on 17,800, 15275, and 11,815 ke.
Linga 5ot g AT Al DALy Feae e OIAL T (WPE31IZ, WPE4FY, WPEYDN, JC, AM, NW,
E‘él‘ﬁﬁiﬂ‘.’fm',‘ﬁ,‘ Surnern W Goaay” for aonven B and RW)
lent rental or purchasc pluns. - i e Rumania—BuChal‘eSt Cﬂl‘l‘ies Eng tO N.A. at
P T T s PN \‘EQ}Q@ 2030-2100 and 2130-2200 on 7195 kc. and at
357 West Manchester Ave., Los Angeles 3, Calitarnia o = 2330_0000 on 11'937 and 9570 kC (WPEgDN)
-’ Sierra Leone—Freetown was noted on 5316
Si&acpree @1 mo ) el oM | ke, at 0140 s/on; Eng. local news at 0144 and
HE G do e oY | native language from 0150. (WPEOEH)
(36 "‘°* Alatly - Ghant [ Hiush South Africa—Paradys has been noted on

i Name

= ENGINEERING

[ u\ux 1 nai (I YT
,{,;"- PALAIEIS, L e 25,800 kc. in Eng. at 1100-1300 and on 3316
DEGREE IN (i{_l yns "ll" Ve l- “r"cl R ke. around 2330, dual to 4810 kc. Eng. news at
27 MONTHS 23‘;&,5 Tashington, Biud 0000. The Afrikaans Service is tuned on 3376
Keeping Pace with progress and 4895 ke, with opening at 2330. «(WPEITT,

INDIANA TECHNICAL COLLEGE [RIRA S

Sweden—Stockholm has Eng. as follows: to
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The Top Technical Reference
To High Fidelity
Is Yours For Only $1.00!

1960 HI-FI ANNUAL
& AUDIO HANDBOOK

Now on sale at newsstands and
electronic parts stores
or order by coupon today!

If you're a man with a background in electronics
theory and you know your way around hi-fi—
here’'s a perfect workshop companion! It's the
all new 1960 Edition of the Hi-FI ANNUAL &
Aupto Hanpsook that will provide you with the
latest available technical information. And its
cost~just $1.00.

You'll find over 30 big, definitive articles—pre-
pared under the supervision of the Editors of
ELECTRONICS WORLD. Gives you five big sections
covering:

@ STEREO

@ AMPLIFIERS AND PREAMPLIFIERS

@ LOUDSPEAKERS AND ENCLOSURES

@ Fm, TAPE
RECORDERS AND
RECORD CHANGERS

@ PLUS — GIANT
COLOR FOLD-OUT
SECTION ON SOUND

Ziff-Davis Publishing Company
Department PE119

434 S. Wabash Avenue
Chicago 5, lllinois

Please send me a copy of the 1960 Hi-Fi
ANNUAL & Aupio HanpBoOK. | enclose $1.00
plus 10¢ to cover mailing and handling
charges. (Canada and Foreign $1.25 plus
10¢ postage).

NAME

ADDRESS ——

CITY ZONE-—STATE

et DU P L PP E S P L Lt

|
|
]
[}
[}
[}
[}
[}
1
1
[}
[}
[}
[}
[]
f
1
1
[}
[}
1
]
s

November, 1959
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maybe you've seen such quality before but
never at these low prices

STEREO COMPONENTS

Engineered by one of the nation’s foremost independent
phonograph manufacturers. These new high fidelity
stereo components represent this firm's vast engineer-
ing and production experience.

SONIC CUSTOM-CRAFT §-200 12 watt

e e sterelohmasteér control cente}f andldléa[
amplifiers. watts per channel de-

€& © € £ 8 yelops 24 watts of peak power. Fre-
sy wm quency response, = 1.5 db from 50

: to 15,000 c¢ps. Total harmonic dis-
tortion, less than 2¢% at full rated output. Stereo or mono-
phonic inputs. Internal audible stereo test signal for channel
and speaker balance adjustment. 9 separate front-panel con-
trols. 4, 8 and 16 ohm outputs for single, double, or triple
channel operation. audiopkile net with enclosure $49.95
SONIC CUSTOM-CRAFT S§-100 low-
priced hi-i 10 watt stereo, master

ho MRS «#:8 control center, anlddduall amplifiers.
5 watts per channel develops 20 watts
COOQ - of peak power. 50 to 15,000 cps

response with less than 5% of total
harmonic distortion at full rated power. Hum and noise, 45 db
below maximum rated power. 4 stereo or monophonic inputs.
8 ohm outputs for single or double operation.

audiophile net with enclosure $34.95

i SONIC CUSTOM-CRAFT MODEL 19
FM-AM TUNER Super-sensitive tuner
features drift-free automatic frequency
k control performance and 3-gang tun-
| ing capacitor for optimum selectivity.
#E Sensitivity-FM 5 uv for 30 db quiet-

ing. Total harmonic distortion at rated output. less than 1.5%.
Selectivity bandwidth at ¢ db point: FM 200 k¢, AM 9 ke,
Frequency response, FM == 2 db of standard de-emphasis curve,
AM 20 to 9,000 cps. Function switch AM, FM or FM-AFC.
audiophile net less cabinet $79.95

MODEL 19C with handsome genuine mahogany cabinet,
audiophile net $99.95
SONIC CUSTOM-CRAFT S§-400 (pictured above) Quality com-
bination 40 watt- stereo amplifier, master control center, and
transistorized preamplifier. 20 watts per channel delivers 80
watts of peak power. Frequency response, flat from 20 to
20,000 cps == 0.5 db. Less than 1¢% total harmonic distortion
at fu!l rated output. Built-in steree test signal to adjust channel
and speaker balance as well as speaker phasing. Sonic Stereo
Monitor, a precision meter shows when both channels are
properly balanced. 8 inputs and 9 front panel centrols handle
any program source. 4, 8, and 16 ohm outputs for single,
doublc or triple channel operation.
audiophile net with enclosure $99.95

at vour local hi-fi dealer. or write I’l2-11
SONIC INDUSTRIES, INC. 19 Wilbur Street, Lynbrook, N. Y,
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BARGAIN BASEMENT

SAVE ON THESE SPECIAL BUYS OF THE MONTH

]

H .
2N255 .99 2N256 -.2 for $1.99
2N554 .49 2N176 ..2Ffor 4 49
2N4a64a .99 2N234A .2 for 2.89
1N34 Dlod(‘S .59 1N48 Dlodcs 2 for $ .59

.59 1N6 2 for .59

65 Ma. Sel. Rect.2 for .79 75 Ma SCI Rect. 2 for .99
100 Ma. ” ” .2 for 1.09 300 v .2 for 1.79
400 Ma. " ” .2 for 1.89 500 M.’L " .2 for _1.99
500 Ma. Silicon Rectifiers. .. ... ........... .. 2 for 1.99

Varicap High Q Voltage Variable Capaci(or—H(‘rm Scaled
3 to 30 MMF—1 to 500 Megacycles—Pcak 200 volts . Only $ 1.39
Hi-Power Transistor Radio—6 Transistors+2 Thermistors
Kid Leather Casc—Earphone & Speaker—Long L|f(- Bat-
tery -Only $24.99
$9.00 Federal 40253699 Bndqc Rectificrs—
Restack for Various Voltages & Applications.

Only .69

GROVE ELECTRONIC SUPPLY CO.
4103 W, BELMONT AV CHICAGO 41, ILLINOIS
Include 25¢ for Postago—or $0%% Drposit, Balance C.0

EXPERIMENTERS AMATEURS HOBBYISTS

Me are again reducing a large ientary of hieated now vacuum
tnbes and this ‘“get-acquatnted’” nffer 1s Lhimited to the stock on
hand. All tubes in each assortment are different. and every tube
is brand-spanking new.

10 electron tubes |n(‘lm’1|n"r 3" cathode ray tube nnlv ..%1.95
15 including 57 CRT $2.95 20 mcluding 77 CR .$3.95
All 1hree of the th\(‘ assurtments for just. . .57 95
Order carly and we wall include in your assortment a special high
valtage rectifier and tamnus WE-717-A tubes. Your order will be

sent via insured parce! post: just pay postman postage plus
small COD charge. We have many unbelievable values in govern.
ment electronic surplus. niich of il for sale at prices representing
mere pennies on the dollar of cast

WRITE FOR FREE GOVERNMENT SURPLUS BARGAIN BULLETIN
JOE PALMER

P. O. Box 6188 CCC Sacramento, California

Buy One A1 Our Regular Low Price And

ONE CENT SALE Get The Second For Only 1¢ More

CITIZENS BAND TRANSMITTER (27 MC) ohaesia complete with orystal.
£9.90 ea. two for $10.

TRANSMITTER mmllar to ahove but with 5 watt RF stage instead of 1 watt.
§14.99 ea. two for $15.00.

CITIZENS BAND RECEIVER chassis tunablc through ail 22 channels. Complete
with audio amplifier, $9.9¢ ea two for 0.

AMATEUR BAND TRANSCEIVER (144 148 MCD uhunlu with dual VHF triodes
for walhw-talkie radiophone. $9 99 ea. two for $10

COILED CORD 4 conduetor 11’ telephone cord. E n.cndu to over 4 ft. .99 ea. two for

$1.00,
KIT OF PARTS for AM-FM VHF radio receiver. lvmahlv from 80-200 me. which
mr]ml(a "5, satellite frequencies. $6.89 ea. two for $7.0

ER SPECIAL: 25 watt, 30 to 40 mo. crystal cuntroll(‘d FMM radiophone mabile
tmnsmm.er with 8 tubes and dyvnamotor power supply. Orig. cost over $300.00.
Can he mnvcned to Citizens Band. Used good condition 524 99 ea. two for $23.60
F.0.1. Hollis N.Y

LIMlTED QUANTITY—NO LITERATURE OR CATALOG

Remit in full. Include sufficient postage. No C.O.10."s.

VANGUARD ELECTRONIC LABS, BoizEn,

NEW SILICON 500MA RECTIFIERS

Input Working Range RMS/ACV Res. or Cap.

rms v s prv M. piv rins v
35,50 70 100 140,200 210 300
36¢ 4¢ 63c 81c

. v ro v s v rins piv

280/400 350/500 420/600 430 700
.99 $1.25 $1.60 $1.90

s piv s prv rme piv 1me piv

560/800 630,900 7001000 770,/1100
$2.00 $2.40 $3.25 $3.90

Frxample: 140V at HipMa each 63¢ less 2077 on 810 orders
or 20 for 510 PPD._Huy Qtys Deduct orilers.

Use in Bridge or C.T. up to 750ma DC. Postpaid 48 states
order %10.
“TAB’’ (IIPW LIBERTY ST. N, Y.6, N. Y.

ADVERTISER
Aeronetics International

American Basic Science Club.
Amperex Electronic Corp.
Arkey international ... ...
Bailey Technical Schools A
Bell Sound Division ............
Bigelow Electronics
Blonder-Tongue Lahoratories
Brooks Radio & TV Corp.
Burstein-Applebee Co. .
Capitol Radio Englneermg Institute
Century Electronics Co., Ine, .....
Chickasha Electronics
Cisin, Harry G. ...........
Cleveland Institute of Electronics
Columbia Products Co., Inc..
Cosmos Industries .. .
Coyne Electrical Schoo
Cutick Electronics H1-Fi Radio and Parts
DeVry Technical Institute
EICO ...................
Electrocoustic Cerp. .
Electronics Book Service
Electrophono & Parts Corp.
Esse Radio Co. .............
Garfield Co., Inc., Oliver ...
General Cement Mfg, Co,
Globe Eicctronics ...
Gonset ...........
Grantham School of Electronics
Gray High Fidelity Division
Greenlee Yool 5
Grove Electronic Supply Cnmnnny
Hallicrafters ........
Heath Company.....
Hershell Radio Co, .
Hi FI Annual & Audin Handhook
H1 FI Directory & Buyzrs fuide
Hy-Gain Antenna Products Co,
D. E. A, Inc. . .
Indiana Technical Collcgo
Instructograph Company .
International Correspondcnce Schools
International Crystal Mfg., Co., Inc. .
Johnson Company, E. F. - .
Kester-Sulder Company
IKey Electronies Co. .....
Kuhn Electronies
L. B. Elecironics
Lafayette Radio
Lektron .. . . 5 5
Lincoln, Martin ... ..

ADVERTISER'S INDEX

PAGE NO.

Gonon60as Ho
Allied Radio............. aoon 5 B L.... 18,19, 34
.2nd Cover

0

ADVERTISER

McGraw-Hill Book Co. 5
Micro Electron Tube Co, 5 5 oao 5 5 SooaaaUlk)
Midway Company . ...... ... . Bo00n60D 5 .. 104
Milwaukee School of Englnccrlng . 9
Moss Electronies. Inc........... 5 . 132
National Radio Institute
National Schools
New World Lab. .
Olson Radio Warehouse.
Orr Industries. Inc, ......
Pacific_International University .
Paco Electronics Co.. fne. ...,
Palmer, Joe
Permoflux B
Petersen Radio Company .
Phila, Wireless Technical Institute
Picture Tube Qutlet ... ... .. .. ... a5
Popular Electronies Subscriptions ... ..
Popular Electronics Upcoming Contents
Port Arthur College .
Progressive ""Edu-Kits™" Inc.
RCA Institutes, Inc.
Radio Shack Corp. ......
Rad-Tel Tube Co. ......
Reeves Soundcraft Corp.
Rego Shows .
Rek-0-Kut Cnmnnny .
Reynolds Metals Co. .. ..
Rinehart & Co., Inc,

Rackbar Corporation
Scott., H. H. .......
Semiconductors Inc.
Sleep-Learning Research Assoc.
Sonic Industries .

Sonotone Corp, . .
Sprayberry Academy of Radin-Tclovision
Springfield Enh'rnrlses

PAGE NO.

Stereo Disk
Surplus  Center
“TAB” ...

Texas Crystals
Tri-State College . .

Tru-Vac Electrie Company
U. S. Air Force ............
University Loudspeakers, Inc.
Valparaiso Technical Institute
Vanguard Eleetranies Lahs.
Van Nostrand and Gompany.
Video Electronies Co. .
Vocaline Co. of Americ U
Western Radio..... . ... ..... 5
world Radio Laborateries. .........
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Far East at 0730-1515 and to S. Asia at 0945- [}
1015 on 17,840 and 15.240 kc.: to Mid East at BUY IT!—I can't
1115-1145 on 15240 and 11,705 kc.; to Africa .
at 1245-1315 on 15.240 kc. and at 1445-1515 even pronounce it!
on 11705 kc.. and to Europe at 1530-1600
on 7210 kc. Also, to Eastern N.A. at 0900 and
2045 and to Western N.A. at 2215 on 17,840
and 11,810 kc. «WPE5AG, WPEYIP, DS)

Switzerland—Berne is now operating on
21,605 kc. at 0945-1130 to India and Pakistan.
(WPEGEZ)

Tahiti—Papeete, 6135 kc., has not carried
Eng. since last spring and no plans are being
made to resume it. It would appear that sev-

SHORT-WAVE CONTRIBUTORS
Jerey Berg (WWPEIRM), W, Hartford, Cona,
David Gale (I8 PETEL), Winchester, Ma
Robert Link (10 817X, Providence, R, L
Paul Buer (W PE2.1CO), Harrisom, N. Y.
Norman syer Ul P1344), Elverson, Pa.

Dan Mewo (EPESDS), Mckeesport, 'a.
Iorhoer Campbell (W IPPESEZ), Muens, Pa.
Geornge Cox (I PESNEF), New Castle, De
Bruce Wrinkle (VPEZUZ)., Baltimore, Md.
Aie Adams (HPEIBR), Roanoke, Va

Jim Maynard (AUPEIFY), Lexington, Ky
Robert Berg (1R I10G), .\'urlulk. Va.
William Bing (WPE51G), New Urleans, La.

j\ugual RBalbi (ll'l’l;o(,l'll'). Los .l\ngcle~. (i|[|if.
. Art Russell (8 PEsIZ), San Diego, Calif. Y/ "’

L. W. Bunning (VPEoFT), Hawthorne, Calif h

Rob Wintersteen (IFPEZCB), sunnyside, Wash. a L] E LECTROSTATIC
Dan Wilt (lll PrE \ll’“ ). Barberton. Ohio

Mike Kander (FPENIS), Dayton, Ohio

Mike Roseman 1§/ vl)l\) Jolier, 1L TRANSDUCER ss s
J. P Arendt (FPEYDN), Surora. Til

Rubert_ Frey UV PE9LP). Niles, 111, the 2-in-1 mid-range and super tweeter
A. R. Niblack (W /’EvR 3 ), Vincennes, Ind. i o R
John Beaver (IWPEGAE), Pueblo, Colo. that brings out “hidden sound
Dick Schreiber VIVPE@EH . Wheat Ridge. Colo, .
James lllu\\.ml UULPEOFI), Kansas City, M your present cone or piston-type
Michael Caplan (I'E2PE7:4y, Hampstead, Que.
Pravid Bennent ¢VETPETR Y, Richnw ol Bt speaker cannot Capture!
Middle Fastern Cotrespandent (ZCHELL) . o "
George Mltman (G 1), Norwich, Ohi Make it easy on yourself. Just ask for the AH!
Michael Smos 031, Sauth Ly Mich Speaker and we promise you'll hear sounds you never
L"f\‘ I;lr‘:)u?]bll( {II\I) .“ "‘“"c"“f_!’j(_';' “' o believed possible with your present Hi-fi set-up. Your
Drayton R, Cooper (DC) Fdisto Island, S, €. conventional tweeter cannot and does rot give you
Doug R, Chapman ¢DRCY, Dayton, Ohio complete high frequency response, due to its inability
.!_' ~"'l'||l]!---r(,(’-l’)()’ (}rhﬂﬂl“nl \a. to recover quickly enough from abrupt frequency
\"Ig'\ ]3.‘:[”: RS ](cl.'ll:::i(nh(ll\‘. Mich, change. The AH! clectrostatic transducer, of course,
Billy Mac Donald (1710 ), Seottsdale, Mriz is based on a completely new electronic principle and
:\l_likm- .\Ic.\_\li?yr ((7”\” L‘ nu;na.lt'(.ﬂif reacts instantaneously to all frequency change—ro
ommy Natkin N, Stamford, Conn, D _ “wil: \ ”»
Rernard Rachlin (BAR). Ottawa, Ont matter how. abru})t_‘ P ?,I;eas of Hld(k.n Sound” ate
Bruce Skogen (BS), Vicenza, ltaly revealed with the “AH!"”. Just one minute of your
Dan Scanlon (DY), Lawndale, Calif listening time at your dealer’s will convince you.
Stephen Stanic (SS), .\lnnlronl. Que. . ‘s .
Ton Wilkinson (J11). Chicago. 111 The 2-in-1 AH! is a mid-range and super tweeter
Nicholas Warburton (NU7), Westfield N, J, to give you full response from 600 cps to past the limit
Robert Wilsn (K1), Wondbury 1. of audibility. And, the AH! is complete. Nothing else
Steve Wilhelm (SHY. Great N Y. tob R/C ¢ - ; K . ;
DX plorers Radio Association (DX RA) to buy—R/C crossover network and AC power are bqllt
Workd Radio Handhook (WRI) in. To prove our confidence in AH’s superior quality
we guarantee the elements for 5 full years.
eral DX'ers have actually been tuned to w;—..
VLT6. Port Moresby. New Guinea, 6130 kc., Onl e
when they reported hearing the purported ny
0230-0245 Eng. xmsn. (WPEOAE) 49.95
Tunisia—R. Tunis, 7210 kc.. is operating at I /
0130-0330 in Arabic and French, with French R
news at 0135 and 0215. (WPE!BM. WPE3NF,
WPESCW, DXRA) Send for FREE booklet "8 unusual
Vatican City-—Vatican Radio has Eng. on Hi-Fi and stereo arrangements with
15120 and 21515 kc. on Mondays, Wednes- the AH!” Camplete with schematic
days, and Saturdays from 1100 to S. Asia. diagroms and wiring instructions,
English is also noted at 1315-1329 on 15.120, Cosmos Industries, Inc
11685, and 9646 kc. (WPE3AA, WPEOAE. P y
VE2PE1A, BR. SS) 50— 31-28 Queens Bivd., Long Island City [,N.Y
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@-ﬁ ELECTRONICS MARKET PLACE

ko

RATE: 50¢ per word. Minimum |3 wyurds prepaid. January issue closes November 4th. Send order and remittance to POPULAR ELECTRON-

ICS, | Park Ave., New York |6,

FOR SALE

ELECTRONIC Surplus Monthly. Wholesale and retail. 12 issues,
$1.00. Box 784, Wash. 4. 0. C. -
GOVERNMENT Surplus Receivers. Transmitters. Snooperscopes,
Parabolic Reflectors, Picture Catalog 10¢. Meshna, Malden 48,
Mass.

TRADE-IN  Television Sets $9.95 Plus Shipping. Jones TV,
§anato§a,Pa. - - o ~
TELEVISION & Radio Tubes., Parts and Supphes. Guaranteed.
Hi-Quality Tube Co., Inc.. 284 Lafayette St., Rahway, New Jersey.

TUBES—TV, Radio, Transmitting and Industrial Types at Sen-
sibly Low Prices. New. Guaranteed 1st Quality Top Name Brands
Only. Write for Free Catalog or Call WAlker 5-7000. Barry Elec-
tronics Corp., 512 Broadway, New York 12N, N. Y.

DIAGRAMS for repairing radios $1.00, Television $2.00. Give
make, model. Diagram Service, Box 672-PE, Hartford 1. Conn.

FM TUNERS, 88-108 megacycles. 4 tubes complete, $14.95.
Grutman, 1 E. 167 St., N. Y. 52, N. Y. -
PROFESSIONAL Electronics Projects—Organs, Timers, Counters,
Intercoms, etc.—$1 each. List Free. Parks, Box 1665, Lake
City. Seattle 55, washington. o
TRANSISTOR and printed circuit board for miniature radio,
parts list, instructions $1.65 postpaid. Free brochure on cus-
tom made printed circuit boards. Electronic Aids, Box 137,
Stamford, Conn. _
GOVERNMENT Sells: Surplus Electronics; Test Equipment; Oscil-
loscopes; Transceivers; Jeeps; Boats; Aircrafts; Misc.—Send
For U.S. Depot Directory & Procedure $1.00—"Government
Surplus Sales,” Box 425-PE, Nanuet, N. Y

METAL Locator Kits and Assembled Models from $39.90, Tran-
sistorized and Underwater Models Available. Free Catalog.
Electronics Apphcations, Dept. E, Box 8, Arlington 10, Virginia.

BARGAINS galore! Electric motors, magnet wire, insulation,
motor parts, instruction manuals. Catalog 10¢. Modern, Box
8715, Kansas City 14, Mo.

BOOK—200 Electric Stunts $1. Spectroscope $3.
26278 Arastradero, Los Altos. Calif.

1.B.M, Electric Typewriters $49.95.
Box 71, Temple City, California.

ELECTRICIANS! Bend conduit easily, correctly. Latest ''Sim-
plified System’ $3.00. William Goforth, Box 455A, Clarksville,
Tenn.

POLICE Calis from Car Radio with this precision designed,
transistorized converter. Simple Installation Requires No In-
ternal Connections. State frequency. $29.95. Free brochure.
Robin Radio, 13229 Red Fern, Dallas 30, Texas.

2-METER Springfield Walkie Talkies for Sale.
ton, Pa.

WALKIE-TALKIE, Citizen's band portable radiotelephone for
$20.00. Plans $1.00. U. S. Electronics, 7400 Jackson, Birming-
ham, Michigan.

RADIO, T.v. Amateur Repairs. New 233”x434”—6 Transistor
Pocket Radios completely assembled in cast with speaker and
ear jack. Need slight adjustment. Retail for $39.95. Parts
value $14.00. $7.50 each. 3 for $21.00. 25% deposition all
C.0.D.'s. Postage prepaid on advance payment. Cees Trading
Co., Inc., 1344 S. Halsted. Chicago 7. .

RADIO & TV Tubes at Manufacturers’ Prices! 100% Guaran-
teed! Brand New! No re-bands or pulls! United Radio, Box
1000, Newark, N, J.

NEW! 10 Tested Crystal Set Plans”-—25¢, with Transistor
expertments, catalog. Laboratories. 1131-L Valota, Redwood
City, California.

CRYSTAL radio kit $1.00; Preassembied $1.25; Phone $1.75;
catalogue. Clearco Crystal Company. 2966 N. 4th, Milwaukee,
Wisconsin.

128

DeCutting,

Continental Distributors,

Lattanzi, Brock-

COMPLETE TV sound cut-off kit: install yourself, $2.00 prepaid
or C.0.D. Warren, 106 g. 46th, Austin 5, Texas.

WANTED

CASH Paid! Sell your surplus electronic tubes. Want unused,
clean transmitting, special purpose, receiving. TV types. mag-
netrons, klystrons, broadcast, etc. Also want military &
commercial lab test and communications gear. We swap too,
for tubes or choice equipment. Send specific details in first
letter. For a fair deal write, wire or telephone: Barry. 512
Broadway, New York 12. N. Y. WAlker 5-7000.

CASH for used short-wave Ham Receivers, Transmitters and
Accessories. Treger, W9IV). 2023 N. Harlem Ave., Chicago 35,
TUxedo 9-6428.

CYLINDER and old disc phonographs. Edison Congueror, ldelia,
and Oratorio models. Berliner Gramophones and Zono-o-phones,
Columbia cylinder Graphophones, and Coin-operated cylinder
Phonos. Want old catalogues and literature on early phonos
prior to 1919. Will pay cash or trade late hi-fi components.
Popular Electronics, Box 50, 1 Park Ave., New York 16, N. Y.

HIGH-FIDELITY

RECORDERS, Hi Fi.
East 88. N.Y.C. 28.

DISGUSTED with ‘*HI'" Hi-Fi Prices? Unusual discounts on your
High Fidelity Requirements. Write Key Electronics, 120 Liberty
St., New York 6, N. Y. EVergreen 4-6071.

FOR Garrard 88 and 98: make your own '‘Record Repeater.”
an easily made accessory that repeats a record at will. Com-
plete instructions: $1.00. Audio Fidelite, 176 Saint-Charles,
tonquiere, Que., Canada.

Free Wholesale Catalogue. Carston, 125-P

BUSINESS OPPORTUNITIES

RADID Parts Stores and Hi-Fi Salons! Someone ‘borrowing”
your personal copy of Popular Electronics each month? You
ought to be taking advantage of Popular Electronics' convenient
re-sale plan. Sell copies in your store . . . perform a good
service for your customers . . . with no risk involved. For de-
tails, write: Direct Sales Department, Popular Eiectronics, One
Park Avenue, New York 16, New York.

TAPE & RECORDERS

HIGHEST Trade-In Allowances Toward Ampex, Concertone, Crown,
Ferrograph, Presto, Pentron, Compunents. Accessories. Catalog.
Boynton Studio, 10-PE Pennsylvania. Tuckahoe, N. Y.

RECORDS From Your TapTzS, LP's—78's—a5's 12 inch LP—
$6.00: 3 $15.00. I. M. P, Box B, 1266 Oak Bluffs, Mass.
RECORDERS, Tapes, HiFi Components, Four Track Stereo Replace-
ment Heads. Catalogue, Efsco, 270-P Concord, West Hempstead,
N Y

Always say you saw it in—POPULAR ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

TAPE Recorders, Recording tape, Bell tape decks, hi-fi equip-
ment, Norelco speakers. We Will Not Be Undersold! Send for
our discount catalog and see why! Commissioned Electronics,
1776 Columbia Road, Washington, D. C.

TAPE Recorders, Hi-Fi Components_, Sleep Learning Equipment,
Tapes. Unusual Values. Free Catalog. Dressner, 69-02F, 174
St., Flushing 65, N. Y.

PLASTICS

NEW Liquid Casting Plastic, clear colors. Embed real flowers,
minerals, biological specimens, delicate instruments, electronic
parts. Also cold-setting resin and fiberglass for laminating,
casting, moiding, coating. Manual 25¢. Castolite, Dept. M-108,
‘Woodstock, Illinois.

ENGRAVED Pla?s, Metal and Plastic Panels.
price. Baumco, 925 11th St.,

Send Sketch for
N.W., Washington 1, D. C.

INSTRUCTION =

b

DETECTIVE Profession. Home Study. Badge, Certificate, Future.
Box 41197-AG, Los Angeles 41, California.

ALGEBRA or Calculus? Powerful Modern Mathematics, Easy Prac-
tical Lessons, First Four $1, Mathco, 4256-8 Minmor, Cincinnati
17, Ohio.

LEARN While Asleep, Hyprotize with your recorder, phono-
graph or amazing new Electronic Educator endless tape re-
corder, Catalog, details free. Sleep-learning Association, Box
24-2D, Olympia, Washington.

Tv- Fringe Area? Build Your Own Antenna. Works Where Others
Fail. Proven, Hundreds in Use. $2.50 for Complete Drawings &

Instructions. To: ‘*‘Antronics,” 134 Birch Ave., Hawthorne,
Calif.

ATTENTION “Citizen Banders.” Citizen Band Vertical Beam.
Build Your Own. Complete |nstructions $2.50. To: “Antronics,”

134 Birch Ave., Hawthorne, Calif.

SENSATIONAL Discovery—Any normal human has ability to do
job of Electronic device, without electric power. Nothing to
buy. Dollar brings complete detailed instructions. Satisfac-
tion guaranteed. Stillwater, Box 337, Moarris Plains, New Jersey.

COMPLETE Correspondence Course in Radio, TV, & Electronics.
Only 12 sections. Includes 1st Class License Prep. Very low
[:atlefso Ascot School of Electronics, Box 29092, Los Angeles 29,
alif.

“X-RAY Eyes.” Entire course. Adults. $3.
refund Clarion, Box 9309-X8. Chicago 90

HAVE s siren burglar alarm in your car!

$1.00. Ryco, 15402 Corkhiil, Maple Heights 37, Ohio.

TELEPHONE Extension in your car.
phone by radio from your car.
structions $1.25. C. Carrier Co.,
wood 28, Calif.

EAVESDROP With a pack of cigarettes. Miniature transistorized
radio transmitter. Complete diagrams and instructions $1.25.
C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif.

ELICE Radar Detector. étop before those radar speed trzE

SatisfactionT

Instructions—diagrams

Answer your home tele-
Complete diagrams and in-
5880 Hollywood Blvd., Holly-

Foolproof, legal system. Complete diagrams and instructions
%2.;5. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28,
aif.

BE a SpyI Correspondence course in W|re tapping, bugglng,
recording techniques. microphaotography, invisible and remote
photography, telescopic and aerial photography. Lessons in
survetllance, tailing and use of equipment. Complete course
(S:QI?_,SO. C. Carrier Co., 5880 Hcllywood Blvd., Hollywcod 28,
alit

STUDY To be a doctor of psyrholoay metaphysncs divinity or
phitosophy. Correspondence courses only. The Neotarian Fel-
lowship, Desk 18, Kansas Cily 6. Mo.

LEARN wnrld interlanguage endorsed by Unesco.
Esperantist. Middleton, Wisconsin.

November, 1959

Free lesson.

PATENTS

i
SAVE High Fees. Apply for your patent yourself. New Kit now

makes it easy. Free “Registration form.'"" Miss Clare Ardun,
806 Wm. Penn Annex, Philadelphia 5, Penna.

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented.
Service, 2420 77th, Oakland 5, Calif.

INVENTIONS wanted for immediate promotion. Patented; un-
patented. Casco, 703 Bernley Building, Philadelphia 7, Penna.

Global Marketing

MISCELLANEOUS

METERS and test equipment repaired. Meter sales. Free list.

Bigelow Electronics, P. 0. Box 1, Bluffton, Ohio.
CANADIANS Heath, Eico Kits wired, tested.
Strathroy, OnEario.

IDENTIFY Your Equipment with personalized Decals. 50 Decals
$1.00. Robert Keran; 6620 East 79th Ave.; Derby, Colorado.
AMAZE your friends with simple-to-build binary device that
will indicate their age. Plans and instruction 50¢, Kit $7.95.

Wired and Tested $9.95. D&C Electronics, P.0. Box 824,
Rome,

LW Electronics,

e e

 SHOPPING GUIDE
| Classified

L

A HANDY REFERENCE TO PRODUCTS AND SERVICES NOT
NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY—FILM
EQUIPMENT, SERVICES

OPTICAL Bargains—Request Free Giant Catalog “CJ."" 120 pages
—Astronomical Telescopes, Microscopes, Lenses, Binoculars,
Kits, Parts. Amazing war surplus bargains. Edmund Scientific
Co., Barrmgton New Jersey.

ALASKA— Hawaii—Yosemite—or Yellowstone. Eight Colorslides
$1.00. Eddings, Roberts Avenue, Corning, N. Y.

FREE! Blackhawk's big sale catalog 8mm., 16mm. movies,
2"x2" color slides. Biggest selection anywhere! Projectors,
cameras, supplies—big discounts! Get free, every three weeks,
12-page newspaper size bargain list! Blackhawk Fiims, Daven-

port 24, lowa.
A Real Bargain. Washington Bicentennial, complete set of
12 stamps, 25¢ with interesting approvals. Superior Stamp,
Dept. 511, Box 53. Cathedral Slatlon New York 25, N. Y.
WARTIME Chrome V-ictory mckels with freedom torch and s secret
code inscriptions. $1.30. Kellington, 2859 W. 33rd., Van. 13,
B. C.

12?
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POLYNESIA girl, Ryukyu lion,
rooms, Israel musicians, Ghana Nkruma,
catalogs, many others free our approvals buyers.
Service, PE9. Bell. California.

COMPLETE British Colony Set, with fine Foreign approvals for
10¢ postage. Orne, Pinehurst, Wash.
FREE United States Plate Block List.
Bromfield Street. Boston. Mass.

FREE! Colorful 215-Ditferent Stamp Collection! With Adult,
bargain approvals. Rush 10¢ postage. Philatelics, Dept. DE,
New Paltz, N. Y.

100 DIFFERENT Stamps, 10¢ with approvals.
Brooks. College Station, Texas.

60 DIFFERENT U. S. (30 Commemoratives) 25¢. No approvals.
Seidenbergh, Appleton, Wisc.

Chiang birthday, Czecho mush-
only 10¢. Albums,
Bell Stamp

Atlantic Stamps, 45-PE

Smith, 5081

FOR SALE

FREE Fluorescent Bargain Catalog—Fixture kits, Fixtures, Cir-
clines, Parts. Shoplite, 650 E Franklin, Nutley 10, New Jersey.

RUBBER Stamps—Print Sketch of wording desired; Baumco,
925 11th Street N.W., Washington 1, D. C. Remit $1.00 per
line of wording.

PHONOGRAPH Records cheap, postpaid, Catatogue. Paramount_,
Box 2026-E, Pine Castle, Fla.
All subjects. Shorelands, Dept. E,

FREE catalog. Latest books.
Piaistow, N. H.

NOW’S Time for Profitable Weather- strlpplng
PE, 1009 Harvard Terr., Evanston, Ill.

CYPRESS Knees—For Lamps, arrangements,
six assorted $5.75, postpaid, guarantee.
Springs, Florida.
HANDMADE Western Boots.
815R, Apleta, Texas.

RUBBER Stamps, Made to order 3 Lines, name and address.
Special $1.00 Post Paid. Complete price list on request.
D. J. Hemingway, 25 Oak Knoll Road, Natick, Mass.

Write E-Z-On

10-16"—
Deleon

gifts.
Gipple's,

Free Catalog. Apleta Boots, Box

LEATHERCRAFT

FREE *“Do-It-Yourself'" Leathercraft Catalog.
Company, Box 791—D31, Fort Worth, Texas.

Tandy Leather

EMPLOYMENT INFORMATION

JDBS Overseas! Janecek Development Co., 109 Hub Station, New

York 55, N. Y

OVERSEAS Employment. American Firms and United States
Government. Comprehensive Job Information $2.00. Foreign
Opportunities, Box 172, Columbus 16, Ohio.

FOREIGN Employment Information—$1. Parks, Box 16654,
Lake City, Seattle 55, Wash.

OVERSEAS American Jobs. High Pay. Men, Women. Transpor-

tation Paid. Free Information. Employment Headquarters, 79
Wall Street, Dept. E-1, New York 5

5 . . =m0 o B0 Be——eon =

BUSINESS OPPORTUMITIES

shed and outdoors. Spare, full
We have 29,000
334, 2954 Admiral

GROW Mushrooms.
time, year round.
customers, Free Book.
Way Seattle, Wash.

VENDING Machmes—No Selling. Operate a route » of coin ma-
chines and earn amazing profits. 32-page catalog free. Park-
way Machine Corporation, Dept. 12, 715 Ensor St., Baltimore

Cellar, )
We pay $4.50 |b. dried.
Mushrooms, Dept.

130

EARN extra money selling advertising book matches. Free sam-
ples furnished. Matchcorp, Dept. MD-119, Chicago 32, Illinois.

EARN Big Weekly commissions soliciting delinquent accounts.
No investment required. General Finance, Desk 21, Pickwick
Bldg., Kansas City 6, Mo.

SELL Slide Rules to college students! Hoffman, 662-E, Passaic,
New lersey.

$100 WEEKLY Mailing Our Circulars. Details 25¢. Horems
Mailorder. Box 383-E. Bethpage, New York
SELL new 2-Year Light Bulbs to homes, offices, factories.

Burns 450% longer than ordinary bulbs or
“‘Guaranteed Profit Plan."” Details free. Solar
ucts, 366 Fifth Ave., Dept. 1124, New York.

MAKE $25-$50 Week, clipping newspaper items for publishers.

replaced free!
Electric Prod-

Some clippings worth $5.00 each. Particulars free. National,
81-DG, Knickerbocker Station, New York City.
EARN Money At Home raising fishworms for us! Backyard,

garage, basement. We buy your crop! Inquire: Oakhaven—103,
Cedar Hill, Texas.

MISCELLANEOUS

SONGPOEMS And Lyrics Wanted!
1650 Broadway, New York 19, N. Y

‘WINEMAKING: Beer, Ale Brewing.”' |Iltustrated.
Books, Box 1242-C, Santa Rosa, California.

HIGHEST Cash For Old Gold, Jewelry, Gold Teeth, Watches,
Diamonds, Silverware. Free Information. Rose Refiners, 29-PK
East Madison, Chicago 2.

71,000 ADVERTISING Novelties,

Mail to: Tin Pan Alley, Inc.,

$2.00. Eaton

Fifteen samples—$1.00. (Re-

fundable.) Adelphia Specialty, 212 Yellowstone Rd., Plymouth
Meeting, Pa
FREE catalog. Costume jewelry parts. Supplies. Reasonable

prices. Fast service. Guaranteed quality. Unigue merchandise.
Folson's, Box 52, Medford 55, Massachusetts.

““HYPNOTIZE . . . One word . . . One fingersnap,” on stage.
Satisfaction — or refund. $2. Hypnomaster, Box 9309-S8,
Chicago 90.

coming soon... '
The Big, Exciting RIGO

HIGH FIDELITY MUSIC SHOWS

featuring hundreds of exhibits .
and displays of the very latest
in hi-fi and stereo equipment!

BUFFALO—Oct. 30, 31. Nov. 1. Statler Hotel
SEATTLE—Nov. 6, 7, 8. New Washington Hotel

PORTLAND, ORE.—Nov. 13, 14, 15
New Heathman Hotel

PHILADELPHIA-—-Nov. 20, 21, 22
Benjamin Franklin Hotel

Sun., 1 to 10 P.M.
Admission 75c, children free.
RIGO Enterprises, Inc.
500 N. Dearborn St. » Chicago 10, 1l

All shows open to the public Fri., Sat,,
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Chart your course in the exciting, ever-changing world
of ELECTRONICS . .. with the brand-new edition of

YOUR CAREER IN ELECTRONICS!

On sale now at your favorite newsstand, or use coupon helow today!

Here's your chance to explore the field of the future—Electronics! Your CAREER
IN ELECTRONICS sums up the wonderful array of opportunities open to you, with
informative articles, colorful charts, helpful tips...all geared to your own needs.

yROr carder in

Pick up your copy of the 1960 Edition
of Your CAReer IN ELECTRONICS

now at your newsstand

or radio parts store—or order by mail

using handy coupon below. Only $1.00

November, 1959

You'll enjoy learning about:
e YOUR FUTURE IN ELECTRONICS
® ELECTRONIC CAREERS IN COMPUTERS, ARMED FORCES,
AUTOMATION, PATENT LAW, STANDARD MEASUREMENTS,
and much, much more

® HOW TO PLAN YOUR CAREER...SCHOOLING...JOB HUNTING
e HOW TO MAKE MONEY IN SPARE-TIME ELECTRONICS
e And many more authoritative, helpful features

Ziff-Davis Publishing Company
Department PE 119

434 S. Wabash Avenue
Chicago 5, Illinois

Please send me a copy of the 1960 YOUR CAREER IN
ELECTRONICS. | enclose $1.00, the cost of YOUR CAREER
IN ELECTRONICS, plus 10¢ to cover mailing and handling
charges. (Canada and Foreign, $1.25 plus 10¢ postage).

NAME

ADDRESS___
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO €. 0.D.

C.R.T. TESTE

Tests ..« Rejuvenates ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES ALL COLOR TUBES

EUTFRIOR'S
AW
BmIODEL 83

Fram 50 degree to 110 degree types
—from 8’ 1o 30" types.

® Model 83 is not simply a rehashed black
and white C.R.T. Tester with a caclor
adapter added. Model 83 employs a new
improved circuit designed specifically to
test the older type black and white tubes,
the newer type black and white tubes and
all color picture tubes. @ Model 83 proides
separate filament operating voltages for the
older 6.3 types and the newer 8.4 types.
® Model 83 employs a ' air-damped meter
with quality and calibrated scales. @ Model
83 properly tests the red, green and blue
sections of color tubes individually—for

E Model 83—C.R.T. Tube Tester
Total Price $38.50 |
Terms: $8.50 after 10 day trial,

Test ALL picture tubes—in the carton—
out of the carton—in the set!

but lacking in proper definition. contrast
and focus. To test for such malfunction.
vou simply press the rej. switch of Modet
83 If the tube is weakening, the meter
reading will indicate the condition. @
Rejuvenation of picture tubes is not simply
a matter of applying a high voltage to the
filament. Such voltages improperly applied
can strip the cathode of the oxide coating
essential for proper emission. The Model 83
applies a selective low voltage uniformly to
assure increased life with no danger of
cathode damage.

then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

each section of a color tube contams its
own filament, plate, grid and cathode. @
Model 83 wili detect tubes which are appar-
ently good but require rejuvenation. Such

Housed in handsome portabie

Saddle Stitched Texon case— § 50
complete with sockets for all
black and white tubes and

tubes will provide a picture seemingly good all color tubes. Only

Superior’s New Model TV-50A GENOMETER
7 Signol Generators in One!

v R.F. Signal Generator for A.M. ¥ Bar Generator

vV R.F. Signal Generator for F.M. V (ross Hatch Generator

v Audio Frequency Generator vV Color Dot Pattern Generator
v Marker Generator

This versatile All-Inclusive GENERATOR Provides ALL
the Outputs for Servicing:

A.M. Radio - F.M. Radio + Amplifiers « Black and White TV

« Color TV

R. F. SIGNAL GENERATOR: The Model VARIABLE AUDIO FREQUENCY GEN-
TV-50A Genometer provides complete ERATOR: In addition to a fixed 400
coverage for A.M. and F.M. alignment. cycle sine-wave audio, the Model TV-
Generates Rodio Frequencies from 100 50A Genometer provides a variable 300
Kilocycles to 60 Megacycles on funda- cycle to 20,000 cycle peaked wave
mentals and from 60 Megacycles to 180 audio signal.

Megacycles on powerful harmonics.

5 E‘g- 3 _ _\

Model TV-50A GENOMETER . .

Total Price . . . .. $47.50
Terms: $11.50 ofter 10 doy trial, then
$6.00 monthly for 6 months if satis.
foctory. Otherwise return, no explona.
tion necessery,

BAR GENERATOR: The Model
TV-50A projects an actual Bar
Pattern on any TV Receiver
Screen. Patterns will consist of
4 to 16 horizontal bars or 7 to
20 vertical bars.

CROSS HATCH GENERATOR: The Model
TV-50A Genometer will project a cross-
hatch pattern on any TV picture tube.
The pattern will consist of non-shifting,
horizontal and vertical tines interlaced to
provide a stable cross-hatch effect.

DOT PATTERN GENERATOR (FOR COLOR TV)
Although you will be able to use most of your
regular standard equipment for servicing Color TV,
the one addition which is a “‘must’ is a Dot Pattern
Generator. The Dot Pattern projected on any color
TV Receiver tube by the Model TV-50A will enable

you to adjust for proper color convergence.

$4750

MARKER GENERATOR: The Model TV-50A includes all the most
frequently needed marker points. The following markers are pro-
vided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600
Kc., 2000 Kc., 2500 Kc., 3579 Ke., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Ke.
is the color burst frequency).

USE APPROVAL FORM ON NEXT PAGE

'NO INTEREST OR FINANCE CHARGES
ADDED!

1f not completely satisfied, you are privileged to return the
Tester to us, cancelling any further obligation.

The Model TV-50A
lutely complete with shielded leads
and operating instructions. Only

comes abso-

We invite you to try b:_f.?_[ﬁ you buy any of the models de-
scribed on this and the following pages. If after a 10 day
trial you are completely satisfied and decide to keep the
Tester, you need send us only the down payment and agree
1o pay the balance due at the monthly indicated rate.

MOSS ELECTRONIC, INC. Dept.D-675 3849 Tenth Avenue, New York 34,N.Y.
P'RINTED IN U.R.A
132 Always say you saw it in—POPULAR ELECTRONICS
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TRY FOR 10 DAYS

béfore you buy!

Model B2A —Tube Tester

Total Price $36.50
Terms: $6.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise re-
turn, no explanation necessary.

Model TW-11—Tube Tester

Total Price $47.50
Terms: $11.50 after 10 day trial,
then $6.00 monthly for 6 months
if satisfactory. Otherwise re-
l turn, no explanation necessary.

We invite you to try before you
buy any of the models described
on this page, the preceding
page and the following pages.
If after a 10 day trial you are
completely satisfied and decide
to keep the Tester, you need
send us only the down payment
and agree to pay the balance
due at the monthly indicated
rate.

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY! }

t €N if satisfactory pay

Superior's New
Model 82A

in easy, interest free,

monthly payments. See coupon below.
M EEE I O R R A s IR N A

A truly do-it-yourself type

TUBE TESTER

TEST ANY TUBE IN E SECONDS FLAT!

Turn the filament
selector switch to posi-~

@

tion specified. nated on
cluded).
THAT'S ALL! Read emission qual

FEATURES:

o Tests over 600 tube types. e Tests OZ4 and
other gas-filled tubes. ¢ Employs new 4” meter
with sealed air-damping chamber resulting in
accurate vibrationless readings. e Use of 22
sockets permits testing all popular tube types
and prevents possible obsolescence. e Dual
Scale meter permits testing of low current
e 7 and 9 pin straighteners mounted on
panel. e All sections of multi-element tubes
tested simultaneously. e Ultra-sensitive leak-
age test circuit will indicate leakage up to 5
megohms.

tubes.

Insert it into a num-
bered socket as desig-

(over 600 types In-

our chart

Press down the qual-
ity button —

ity direct on bad-good meter scale.

Production of this Model was delayed a full
year pending careful study by Superior's en-
gineering staff of this new method of testlng
tubes. let low mislead

We claim Model 82A will outpertorm slmuar
looking units which sell for much more—and
as proof, we offer to ship it on our examine

before you buy policy.
$ 50
Net

Model 82A comes housed in
handsome, portable, Saddfe-
Stitched Texon case. Only....

Superior’s

STANDAR
New Model

w1 UBE

e Tests all tubes, including 4, 5, 6, 7,
Octal, Lockin, Hearing Aid, Thyratron,
Miniatures, Sub-miniatures, Novals, Sub-
minars, Proximity Fuse Types, etc.

e Uses the new self-cleaning Lever Ac-
tion Switches for individual element test-
ing. All elements are numbered according
to pin-number in the RMA base number-
ing system. Model TW-11 does not use
combination type sockets. Instead indi-
vidual sockets are used for each type of
tube. Thus it is impossible to damage o
tube by inserting it in the wrong socket.

¢ Free-moving built-in roll chart provides
complete data for cl! tubes. Printed in
large easy-to-read type.

D PROFESSIONAL

TESTER

NOISE TEST: Phono-jack on front panel
for plugging in either phones or external
amplifier detects microphonic tubes or
noise due to faulty elements and loose
internal connections.
EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW-CURRENT
TUBES Previously, on emission-type tube
testers, it has been standard practice to
use one scale for oll tubes. As o result,
the calibration for low-current types has
been restricted to a small portion of the
scale. The extra scale used here greatly
simplifies testing of low-cur-
rent types. s
Housed in hand-rubbed oak 47Net
cabinet

MOSS ELECTRONIC, INC.
Dept. D-675 3849 Tenth Ave., New

[T Model 83 . Total Price $28.50
$8.50 within 10 days. Balance
$6.00 monthly for 5 months.

[7 Model TV-50A .Total Price $47.50
$11.50 within 10 davs. Balance
56 00 monthly for 6 months.

[1 Model TW-11 .. Total Price $47.50
$11.50 within 10 days. Balance $6.00
monthiy for 6 months.

Address ... ... ...l

City

All prices net

PR _BR_NB_ N N N N N B N N N N N N N _N_§ |

Please send me the units checked on approval.
the terms specified with no interest or finance charges added. Otherwise,
after @ 10 dav trial positively cancelling all further obligation.

s e g

York 34, N. Y.

will pay on
I witl return

If completely sotisfied |

[1 Model 82A.. Total Price $36.50
$6.5¢0 within 10 davs. Balance
$6.00 monthly for 5 months.

] Model 77 Total Price $42.50
$12.50 within 10 days. Balance
$6.00 monthly for 5 months.

[J Model 79 Total Price $38.50
$8.50 within 10 days. Balance
§6.00 monthly for 5 months.

F.0.B.. N. Y. C.

4
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER - NO €. 0.D.
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i, VACUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price

Model 77—VACUUM TUBE VOLT-

o Extra large meter scale enables us to print
all callbrations in large easy-to-read type.
e Employs a 12AU7 as D. C. amplifier and
two 9006's as peak-to-peak voltage rectifiers
to assure maximum stability. e Meter is
virtually burn-out proof. The sensitive 400
AS A DC VOLTMETER: The Model 77 is In-
dispensable in Hi-Fi Amplifier servlclnt) and
2 must for Black and White and color TV
Recelver servicing where circuit loading can-
not be tolerated.
AS AN ELECTRONIC OHMMETER: Because
of {ts wide range of measurement leaky ca-
pacitors show up glarlngly. Because of its
sensitivity and low loading. Intermittents
are easilv found, isolated and repaired.
AS AN AC VOLTMETER: Measures RMS
values if sine wave, and peak-to-peak value

micro-ampere meter is Isolated from the
measuring circuit by a balanced push-pull
amplifier. e Uses selected 1. zero tempera-
ture coefficlent resistors as multipliers. This
assures unchanging accurate readings on all

ranges.
SPECIFICATIONS

¢ DC VOLTS--0 to 3/15/75/150/300/750/
1,500 volts at 11 megohms input resistance.
¢ AC VOLTS (RMS)--0 to 3/15/75/150/
300/750/1,500 volts. « AC VOLTS (Peak to
Peak)—0 to 8/40/200/400/800/2.000 volts.
e ELECTRONIC OHMMETER--0 to 1,000
ohms /10,000 ohms /100,000 ochms/1 meg-
ohm/10 megohms/100 megohms /1,000 meg-
ohms » DECIBELS: -10 db to + 18 db,
< 10 db to + 38 db. 30 db to + 58 db.
All based on 0 db — .006 watts (6 mw) into
a 500 ohm line (1.73v). « ZERO CENTER
METER—For discriminator alignment with

full scale range of 0 to 1.5/7.5/37.5/75/

if complex wave. Pedestal voltages that de-
150/375/750 volts at 11 megohms input re-

METER. . Total Price. . . '$42'50 termine the ‘’black’ level in TV recelvers

Terms: $12.50 after 10 doy trial, then are easily read. sistance.
$6.00 monthly for 5 months if satis- ) s

f Comes complete with operating instructlons. probe leads, and stream- 2 50
factory. Otherwise return, no explana- lined carrying case. Operates on 110-120 volt 60 eycle. Only.......

ion n 5
LD ecessory et — G — S m— S G v — — e — — — —— —  om— —

s, SUPER-METER  Wimh New o
NEW MODEL 79 -

FULL-VIEW METER
A Combination VOLT-OHM MILLIAMMETER
pius CAPACITY, REACTANCE, INDUCTANCE & DECIBEL MEASUREMENT
Also Tests SELENIUM & SILICON RECTIFIERS, SILICON & GERMANIUM
DIODES

The model 79 represents 20 years of continu- duction. For example with the Model T
ous experience in the desien and production SUPER-METER vou can measure the guality
of SUPER-METERS, an exclusive SICO de- of selenjum and silicon rectifiers and al
velopment. It includes not only every cirenit types of diodes - components which have
improvement perfected in 20 years of speciah- rome into common use only within the pas
zation but, in addition includes those services five vears, and because this latest SUPER
which are “"musts' for properly servicing the MEIER necessarily required extra mete
ever-increasing number of new components scale. SICO used its new full-view §-inct
used in all phases of today's electronic pro- meler.

SPECIFICATIONS:

tentials. Two separate BAD-GOOD scales o
1500, @ A.C. VOLTS: 0 to 15 30 150 300 the meter are used for direct readings. Al
1 50() 3.000 ¢ D.C. CURRENT: 0 to 15 15 Electrolytic Condensers from 1 MFD to 1000
8 to 1.5 15 Amperes ¢ RESIST- MFD. All Germanium Diodes. All Selenium
\\'(l ¢ to 100(1 100,000 Ohms. 0 to 16 Rectifiers.  All Silicon Diodes. Al Silicon
Megohms. @ ACI .001 m ] Mfd.. 1 to Rectifiers.

50 Mid. @ RE \(’ AN 50 to 2.500 Ohms.

2,500 Ohms (o 2.5 Megohm< . INDUC- Model 79 comes complete with operating

TANCE: .15 to 7 Henries. 7 to 7,000 Henries instructions, test leads, and s
o DECIBELS: G to 18, {14 to -38. =34 streamlined carrying case. 5“
Use it on the bench—use it
on calls. Only

to +58. The following components are all
D AY BEFORE you bu
THEN if satisfac

tested for QUALITY at appropriate test po-
pay in easy, interest free, monthly

payments. See coupon inside.

e D.C. VOLTS: 0 to 75 75150 750

Model 79—Super Meter
Total Price £38.50
Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

r"”'1

FIRST CLASS
Permit No.61430
New York, N. Y.

We invite you to try before you
buy any of the models described
on this and the ‘preceding pages.
If after a 10 day trial you are
completely satisfied and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the
monthly indicated rate. (See other
side for time payment schedule
details.)

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

1 CUT OUT AND MAIL TODAY!

BUSINESS REPLY CARD

No Postage Stamp MNecessary it Mailed in the U, S. VIA AIR MAIL

POSTAGE WILL BE PAID BY —
MOSS ELECTRONIC, iNC.

3849 TENTH AVENUE
NEW YORK 34, N.Y,
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