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YOURS FOR ONLY $12.95 DOWN

Most versatile all-wave receiver! Portable; AC/DC/Battery operation. Thrill to radio
shows from world wide points. Hear messages from ships at sea, planes in flight! Excel-
lent for boatsmen, businessmen, travelers, armed forces personnel, outdoorsmen, hob-
byists, and for foreign language broadcasts. Use it at home or away . . . indoors or out.
Five band coverage: Enjoy hours of fun listening to standard broadcasts, shortwave
programs, amateur (ham) conversations. Also DF beacon service for marine use.

Receives voice or code, salt spray tested, two antennas, provisions for National’s
RDF-66 direction finder accessory for marine use. Two-tone gray finish, chrome trim.
Weighs only 16 lbs. (less batteries), 12-5/16" x 9-11/16" x 10",

*0nly $12.95 down

Up to 20 months to pay at most receiver e o
distributors. a Ion
* Suggested price: $129.95**

Since 1914

" Prices slightly higher west of Rockies and r'} m/,
outside U. S. A. ‘. z/f/ % ﬁ W)

Malden 48, Mass.

BURTON BROWNE/New York

NC-188: National's new budget-priced general to pay at most receiver distributors. Suggested
Coverage receiver . . . ideal for short wave and price: $159.95, prices slightly higher west of
amateur listening. $15.95 down, up to 20 months Rockies and outside U. S. A.
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You Practice

'BROADCASTING

. with Kits | Send You

As part of my Communications Course
1 send you parts to build low-power

Broadcasting Transmitter at left.
Y 4 . .

| Useit to get practical experience. You
put this station “‘on the air” . . . per-
form procedures demanded of broad-
™ casting station operators. An FCC
Commercial Operator’s License can
be vour ticket to a bright future. My
Communications Course trains you

You Practice

'SERVICING

with Kits | Send You

Nothing takes the place of PRACTICAL
EXPERIENCE. That’s why NRI training

_ is based on LEARNING BY DOING. You
" use parts | send to build many circuits
_common to Radio and Television. With
™\ my Servicing Course you build the
| modern Radio shown at left. You
build a Multitester and use it to help
J make $10, $15 a week fixing sets in

% spare time while training. All equip-
9 ment is yours to keep. Coupon below will to get your license. Mail coupon
bring book of important facts. It shows Book shows other equipment you

other equipment you build. P~ build for practical experience.

| Will Train You ot Home in Spare Time

]

TELEVISION Aneicas Fust Growing st
Making Jobs, Prosperity g y
25 million homes have Television Uﬁ Y G d p s
sc'!s no.w. Thou§ands more sold ers ou 00 u y uccess
every week. Trained men needed
to make, install, service TV sets. Training PLUS opportunity is the PERFECT COM-
About 200 television stations on f BINATION for jobsecurity, advancement. When times
the air. Hundreds more being built. ‘ ¥ are good, the trainad man makes the BETTER PAY,
§ Good job opportunities here for ¥ gets PROMOTED. When jobs are scarce, the trained
¥ qualifiedtechnicians,operators,ete. 1 e smim. presidenr  Man enjoys GREATER SECURITY. NRI training can
e o Netionet vadio tnsrirwts help assure you and your family more of the better
washingten. D. €. things of life. Radio is bigaer than ever with over 3.000
° ole ru I n In e‘] S o Our 40th Year broadcasting stations_ qnd ‘more ghan 115 MILLION
sets in use, and Television is moving ahead fast.
pd i
Go 0 d JObS I.lke Th ese Start Soon to Make $10, $15 a Week Extra Fixing Sets
My training is practical, complete; is backed by 40 years of success training
BROADCAST men at home. My well-illustmged lessons give you basic princ_iples you need
~ g “ and my skillfully developed kits of parts “bring to life” things you learn
T ~%  ING:Chief Tech- from the lessons. I start sending you special booklets the day you enroll,
/ nician, Chief thatshowyou how to fix sets. Multitester you build with my parts helps you
discover and correct set troubles, helps you make money fixing neighbors’
sets in spare time while training. Many make $10, $15 a week extra this way.

Operator, Power
i “Ihave progressed very rap- Monitor, Record-

idly. My present position s [BatpE ine onerator, Mail Coupon— Find Out What Radio-Television Offer You
Studio Supervisor with Remote Control Operator. SERVIC-  Act now to get more of the good things of life. I send actual lesson to prove
KEDD Television, Wichi- ING:Home and Auto Radios, Televi- NRI home training is prqcy.ic:?_l, thorough. My 64-page book "“How to be
: [£% T-Elmer_li‘r_ewaldt,sozs sion Receivers, FM Radios, P.A. Sys- a S\{ccess in I_!ad\o;Televmon shows what my graduates are _domg a_nd
Stadium, Wichita, Kans. 2 earning. It gives important facts about your opportunities in Radio-
S . tems. IN RADIO PLANTS: Design Television. Take NRI training for as little as
“Fix sets part time in my Assistant, Technician, Tester, Serv- AVAILABLE $5 a month. Many graduates make more than
shop. Made about $500 first iceman, Service Manager. SHIP RUIEL qualified R& total cost of my training in two weeks.
three months of the year.} o AND HARBOR RADIO: Chief Mail coupon now to:J. E.SMITH, President,
Could have more but this is - : VE ER AN s Dept. 9FD4.  National
about all I can handle.”"— ’Alv Operator, Radio-Telephone Opera- Washinzton 16, D. C.

Frank Borer, Lorain, Ohio. ‘ tor. GOVERNMENT RADIO: Op- ML Rl ML: L3 Our 400h year.

Radio Institute,

e vlivel comé ]on:“‘fn’_ in erator in Army, Navy, Marine Corps, SERVlc,~°G'
Radio and Television since  Forestry Service Dispatcher, Airways & d ﬁ 8 ﬁ F E[
o e S RadioOperator. AVIATION RADIO: L&/ oo -
. businesson Main Street.”—  Trausmitter Technician, Receiver :

NATIONAL RADIO INSTITUTE.

Dept. 9FD4, washington 16, D. C.

Mail me Sample Lesson and 64-page Book, FREE.
{No salesman will call. Please write plainly.)

4 J ‘r'\"’e .1:'”"0"5- Asbury Park,  Technician, Airpert Transmitter
o Operator. TELE- £
VISION: Pick-up &
Operator, Tele- P
vision Techni-
cian, Remote

Bo. Wi

"l didn't know a thing
about Radio. Now have a
good job as Studio Engi-
neer at KMMJ.” —Bill
Delzell, Central City, .
Nebraska. ControlOperator.

) Mail Today-Tested Way toBetler Py = o =&

POPULAR ELECTRONICS is published monthly by Ziff-Davis Publishing Company, William B. Ziff. Chairman of the Board (1946-

1953). at 434 S. Wabash Ave., Chicago 5. I1l.  Second-class postage paid at Chicageo, Illinois. Authorized hy Post Otflice 3

Department, Ottawa, Cailada, as second-class matter. SUBSCRIPTION RATES: One year U.S. and possessions, and Canada $4.00;
Pan-American Union countries $4.50, all other foreign countries, $5.00.
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‘“Bonus’ Feature

Stereo Records: Fad or Fulfillment?............... ..., Sidney Norinsky
if you've been confused about the quality and value of stereo records,
here's a l6-page article that should clear away much of the confusion.

Special Feature
Build a Citizens Band Transceiver.............. Donald L. Stoner, WETNS
The Class D Citizens Band allocation made by the FCC opens the air

waves fo_everyone. You can get on the air fast with this semi-kit
"Walkie-Talkie."

Electronic Construction Projects

“Q-Square” Transistor Generator.................. .. M. Revzin, W2MYI
Transistorized Metal Detector................. .. . . ... Rudolf F. Graf
Foolproof Pilot Light........................... . Brian Desind, K3GBT
Finding Capacitor Values................... ... Ronald Wilensky
Build the “Trans.Pack”....................... %0000000000 Don Lewis

Audio and High Fidelity

Patio Hi-Fi Extension S;;eaker ............................ Lou Garner
Build a Record Changer Kit......................... . ... .. .~

Electronic Features and New Developments

Radio Waves, Sunspots and Planets.............. Saunder Harris, WINXL
Nuvistors and Micro-Modules...................... .. .. .. ™

Amateur and SWL

Hams Go Video....................oooo oo i, Art Zuckerman
Log All Continents on the Broadcast Band..... Glen H. Kippel, WOWPO
Short-Wave Monitor Registration................... ... ... .. .
Build a 90-Watt Transmitter..................................."
Departments

Notes from the Editor............................. . ... .. Oliver Read
Letters from Our Readers........................ .00~ 7%
POP’tronics Bookshelf....................... ... ...
New Products................ ... ... . ...
Tips and Techniques............... ... ... ... . .. ..ot
Among the Novice Hams.................. .. .. .. Herb S. Brier, W9EGQ
Transistor TopiCs. ... ..o Lou Garner
After Class. ... T
Short-Wave Report........................... ... Hank Bennett, W2PNA
Carland Jerry. ... John T. Frye, WIEGY

Copyright @ 1959 by ZIFF-DAVIS PUBLISHING COMPANY. Al) rights reserved.
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Can you think faster
than this Machine?

Be careful before you answer. GENIAC ®
the first electrical brain construction kit is
equipped to play tic-tac-toe, cipher and en-
cipher codes, convert from binary to decimal,
reason in syllogisms, as well as add, subtract,
multiply and divide. Specific problems in a
variety of fields—actuarial, policy claim set-
tlement, physics, etc., can be set up and solved
with the components. Connections are solder-
less and are completely explained with tem-
plates in the manual. This covers 125 circuits
and shows how new ones can be designed.

You will find building and using GENI-
ACS ® a wonderful experience; one kit user
wrote us: “this kit has opened up a new
world of thinking to me.” You actually see
how computing, problem solving, and game
play (Tic-tac-toe, nim, etc.) can be analyzed
with Boolean Algebra and the algebraic solu-
tions transformed directly into circuit dia-

Control Panel of GENIAC
set up to do a problem
in space ship engineering

grams. You create from over 400 specially
designed and manufactured components a
machine that solves problems faster than you
can express them.

Schools and colleges, teachers of science or
math, engineering, philosophy or psychology
will find these excellent demonstrators of cir-
cuitry solutions in symbolic logic, theory of
numbers, cybernetics, and automation.

NoTE: Teachers take advantage of our
10% discount to educational institutions and
for group purchases.

Send for your GENIAC ® kit now. Only
$19.95 with over four hundred components
and parts, fully illustrated manual and wir-
ing diagrams. We guarantee that if you do
not want to keep GENIAC after two weeks
you can return it for full refund.

A MACHINE THAT PLAYS

NIM

Yes every GENIAC ® comes complete with
the materials and circuits for wiring up a
machine that plays NIM. No extra charge.
See article in January Popular Electronics.

NEW—A MACHINE THAT COMPOSES

MUSIC

Our amazing machine that composes music was
designed by one of the people (a sixteen year old
boy) who bought the GENIAC® to learn how to
design computers. Use it to make up your own
tunes automatically with the GENIAC ® computer
kit., 1959 Model.

Some Firms and Institutions
that have ordered GENIAC:

Other machines you can build with your
1959 Model GENIAC® Computer Kit.

Machine for 8 Space Ship’s Alrlock—Special Combination Lock—Adding-subtract-
ing-multiplying and dl\'ldlng machines—Comparing and reasoning machines—intel.
lgence testing machines—Uranium hipment and tlie Space 1'irates—DMachine to

Al||s:Cha|mers Walter _V Clarke play Tic-Tac-Toe—Translutor from hinary to decimal and dozens of others,
Remington-Rand Associates N
ln;zrsri\:hs:nal Barnard College What Comes With Your 1959 Model GENIAC?
Mach?nes Westinghouse Rack, shown in picture: parts tray; guaranteed long lasting American Manufacture
W fa. C Electric bulbs: porcelain sockets; speclal wipers and contacts: tools, battery; uniquely de-
heeldex Mfg. Co.  ppijlips signed holder plus seven booklets and publica-
Manuel Missionary Laboratories tions including: 64 Page GENIAC® manual;
College GENIAC® Wiring Diagrams; Beglmers Manual —
9 General Insurance K1—Only
Los Angeles ral Insurar for the person who has little or no knowledge of
Public Schools Co. of America circuits; GENIAC® Study Guide—(be equivalent
K S Lafayette Radio of a full course in computer fundawentals, lists 9
aneas f'afe Rohr Ai ft C additional reading: and cxclusively im 1959 Model
University A7 LI (2, GENIACE® Symbolic Logic and Civeuits Design
Duke University Albert Einstein by Claude Shannon.
Coral Gables Medical College fl'L\'D‘ for your Gl-l.\'l.-’:C@ n;)\;l. At 0||41())'0$1‘J.9l5
Bell Telephone Naval Research a bargain. Comes complete wlth over 400 parts (Add $1.00 W.
H r and components. 7 Books and manuals, We guar- .
Laboratories Laboratories . antee that if you do not want to kzep GENIAC $2.00 Outside
after two weeks you can return it for full refund.

DEPT. PE-69
June, 1959

OLIVER

108 E. 16th STREET

GARFIELD CO., INC.

NEW YORK 3, N. Y.
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copter hovering over the jam-packed traffic on the Los
Angeles Freeway. This helicopter keeps the motorists
below abreast of the latest traffic information. A fea-
ture article describes how the “radiocopter” helps the
harassed drivers.

In July many a young man’s faney turns to boats. So
POPULAR ELECTRONICS will feature a special 32-page

BRANCH OFFICES: Midwestern Office, section devoted to marine electronics. If you're a small
434 S. Wabash Ave., Chicago 5, lll., boat owner, you'll find this section chock full of helpful
Jim Weokley, advertising manager; a a o A

Western Office, Roam 412, 215 W. 7th information. (See pages 122 and 123 of this issue for
St,, Los Angeles 17, Calif, James R, more data.)

Pierce, advertising manager. For those who like to listen to Police and Fire Depart-

A o R ment calls on the short waves, complete construction
Foreign Advertising Representatives:

D. A. Goodall Ltd., Londan; Albert Mil- plans for a "Police Special” 30-50 me. receiver will be
hado & Ce., Antwerp and Dusseldorf. given,

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

CONTRIBUTORS: Contributors are advised to retain a copy of their manuscripts and iltustrations, Contrikutions ghould be mailed to the
New York Editorial Office and must be accompanied by return postage. Contributicns will be handied with reasonable care, but this
magazine assumes no responsibility for their satety, Any copy is i tao ions and revisions are neces-
sary to meet the requirements of this publication. Payment covers all 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.
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i TELEVISION-RADIO-ELECTRONI

Many DeVry-trained men who now hold good jobs paying real money were once looking
for opportunity, yet wondering if they needed advanced schooling, special experience, o
higher math. They clipped a DeVry Tech coupon, mailed it in—and were pleasantly SUR-
PRISED! Now they work in one of today's fustest-growing fields— TELEVISION.RADIO-
ELECTRONICS. Many have their own profitable service shops. DeVry Tech’s *Learn-by-Seeing,”
Learn-by-Reading,” “’Learn-by-Doing’’ training made the difference! You, too, may troin at
home the DeVry Tech way with wonderful, helpful movies, clear texts and valuable home
laboratory equipment—or in our well-equipped Chicago or Toronto Troining Centers.

Now something NEW* has been added to help you learn more by “doing.” You can choose
to build and keep your own top quality 6-speaker STEREOPHONIC SOUND SYSTEM that will
Plans are furnished so that you can also
DeVry Tech’s

provide thrilling enjoyment for years to come.

build your own speaker cahinets—or we can tell you where to buy them.

specially designed Stereo System includes:

¢ Turntable with Stereo cartridge
e Stereo Pre-Amplifier

*

Build Your Own
6-Speaker
HIGH FIDELITY
STEREOPHONIC
SOUND SYSTEM

... another woaderful DeVry advantage

OURSE in High Fidelity Sound
uding Stereophonic Systems
feeal for hobbyists, music
ADD to their

special SHORT Ci
Reproduction incl
also available.
lovers and those wanting fo
_’-in:omes.

MANY OPTIONS!
NOW . .. DeVry Tech men can take their choice of any
or all of the quality equipment shown above: The Stereo
System. . . . the Scope and Meter . . . a 21.inch TV Set
(not pictured) . . . or ALL THREE. But no matter which
way you do it, you get practical home training at its
best . . . the kind you need to get started in the
fast-moving Electronics field. Send coupon for details.

e
o e B e
ity
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DEVRY TECHNICAL

“One of North America’s
Foremast Efectranics
Training Centers”

EMPLOYMENT
SERVICE

DeVry Tech offers reol,
down~to-earth employ-
ment service to help you
toward a good job ofter
graduation — even pro-
vides help in starting
your own servicing busi-
ness.

Aceredited Member of
National Home Study Council

INSTITUTE

4141 BELMONT ¢ CHICAGO 41, ILL. * Formerly DeFOREST'S TRAINING, Inc.

June, 1959

e Stereo Amplifier

¢ 2 Cross-Over Networks

e Six Speakers: two 12-in., two 8-in,, two 3-in.

When you build your own equipment, you
learn about the working parts.
repair, adjust, mointain. You learn by
doing—the DeVry Tech way. You put hasic
principles into “‘on-the-job” practice

Yov con

about your
chances for sue=
cess in this field.
’Electronics and
YOU’” and the re-
markable *"Pocket
Guide to Real Earnings™
(just off the press) are
yours without obligation.

Earnings

MAIL TODAY FOR FREE FACTS

DeVry Tevhnical Institute

4141 Belmont Ave., Chicago 41, Il Dept. PE-6<P
Please give me your two FREE booklets, “‘Pocket Guide to
Real Eornings’ and “Electronics and You,” and tell me bow
to prepare to enter one or more branches of Electronics.

NAME AGE
PLEASE PRINT

STREET _ APT,

cITY _ZONE STATE

3 Check here if subject to military training.
DeVry Tech’s Canadion Training Center is located at
626 Roselawn Avenus, Taronto 12, Ontario




Notes from the
Editor

=
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"BONUS FEATURE." As you probably noticed when you opened this copy
of POPULAR ELECTRONICS, we have a 16-page "extra added attrac-
tion" this month. "Stereo Records: Fad or Fulfillment," be-
ginning on page 67, is a comprehensive evaluation of stereo in
general and of stereo records in particular. The author, Sidney
Norinsky, is a rare combination of musician, audiophile, and
writer. He's been interested in audio matters since the early days
of hi-fi, and has worked in the electronics and hi-fi fields for
the last five years. In addition to contributing to most of the
electronics and mechanics magazines, he has also written a book
on home movie making. We expect Sid's article to shed new light
on the confusion surrounding stereo discs.

hl 4

o{

DISASTERS AT SEA. Collisions between large ocean-going vessels used
to be a rare occurrence, but the several serious collisions in
the past two years point up the need for some radical changes in
maritime navigational practice. Despite thousands of dollars
worth of electronic equipment installed on ships, the crashes
continue. The blame appears to lie not in the electronic devices
themselves, but in the attitude of ship captains toward them.
Many times, when a nearby ship is picked up on a radar Scope, the
captain simply tries to steer around it. This practice doesn't
allow for the other ship's changing course, nor does the captain
know if the other ship has even sighted him. But if continuous
ship-to-ship communications were maintained, the captain could
talk directly with the captain of the "stranger" ship and find
out his course, speed, and more important, his intentions. The
radio equipment needed would be very simple—a low-power phone
transmitter capable of covering a few miles of open sea. Even a
portable transceiver in the wheelhouse might be sufficient. Some
terrible disasters might well have been avoided with a few hundred
dollars' worth of equipment and a fresh attitude toward ship-to-
ship radio communication. J

In line with the public interest in marine electronics, next
month's issue of POPULAR ELECTRONICS will include a 32-page sec-
tion devoted to electronics afloat. Of interest primarily to the
small boat owner, this section will cover such nautical topics as 7
direction finders, depth meters, autopilots, communications sys-
tems, etc.

TEST INSTRUMENT AND HI-FI SERIES. Due mainly to limitations of space,
neither of our two series of articles on test equipment and hi-fi
circuitry appear in this issue, but followers of Messrs. Marshall
and Klein will be reassured to know that both will be back with

us next month.

POPULAR ELECTRONICS . |




EUROPE..OR THE FAR EAST?
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choose your travel before you enlist

Ever had the itch to travel? To explore Paris at Many of these Army men chose their own travel.
night? To hunt wild boar in the forests of Japan?  And they made their choice before cnlistment.
To try surfboarding at Waikiki? Skiing in the Swiss Sound interesting? Your Army recruiter can tell
Alps? Swimming on the Lalian Riviera? you all about Army travel opportunitics. This weck,

Every year, thousands of American soldiers ex-  drop in and talk it over.
perience the thrill of foreign adventure. Roaming

far-away corners of the world that most folks at
home can never hope to see. Storing up exciting , You may enlist in the Army
memories that’ll last a lifetime. e for only three years.

CHOICE, NOT CHANCE U.S. ARMY

June, 1959 g




RESIDENT SCHOOL COURSES

Industry needs Electronic Technigians!

RCA INSTITUTES, DEPT. PER-69
350 W. Fourth St.,, N.Y. 14, N. Y.

Please send me your FREE catalog of
Resident School courses in New York.

NAME i -
please print
A D D R E S S o =0 S S e S e s
ClTY e e e e ---.ZONE___........ STATE e 4 - - St
For Home Study Courses see ad on opposite page
10

Short-Wave Certificates

B T have recently secn the March issue of Pop-
ULar ELECTRONICS and the Editor’s note (Notes
Jrom the Editor) about short-wave monitoring
certificates. I consider this one of the best ideas
for SWL’s that I have seen and gm submitting my
application for call letters.

I have been an SWL for three years and have
logged 69 countries, all continents, all states, and

all call areas. Besides the S-53 and the AR-3, I
use two transistor receivers for 90-145 mc. and
20-meter reception. I also hold POP’tronics s.w.
department monitor card #559 (Short-Wave Re-
port).
Paur Karsuxki
Media, Pa.

® The idea of a certificate for short-wave listen-
ers is excellent. Short-wave listening helps all of
us to get a better understanding of this mixed-up
world of ours, and anything people can do to
encourage it is a step’ in the right direction.
D. P. ROBERTSON
Poughkeepsie, N. Y.

For more details on how to get your certificate,
see page 87.

More on TV DX'ing
® I just finished reading in your March issue the
letter from David Parrish in Quebec with regard
to TV-DX. Enclosed is a photo of a 1500-mile
DX from Wichita, Kansas.

I am Western DX Editor for the AIPA, the
World-Wide TV-DX Club, and have been an ac-
tive DX’er for over three years now. I have
logged 127 different TV stations, of which about
110 are verified cither by letters from the TV
stations or by photos. Some of my loggings, all
verified, are: CKCW-2 in Moncton, New Bruns-
wick, Canada, 2900 miles; KONA-2 in Honolulu,
Hawaii, 2750 miles; WORA-5 in Mayaguez,

Always say you saw it in—POPULAR ELECTRONICS
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RCA INSTITUTES offers you the -
finest of home study training. The equipment

first lesson. Courses for the beginner and the IRCA |NST|TUTES, Inc. Home Study School
Without obligation, send me FREE 64-page CATALOG on Home Study

illustrated and text material you get with each
advanced student., Pay-as-you-learn. You need pay | A Service of Radio Corporation of America SPEeS
Courses. No salesman will call.
FOR RESIDENT SCHOOL COWRSES
RCA Victor Company, Ltd_ 5001 Cote de Liesse Rd., Montreal 9, Quebec

course is yours to keep. Practical work with very e e T W =
|
or only one study group at a time. 350 West Fourth Street, New York 14, N. Y.
- |
Send for this e e messemasomosarndl
pleose print
|

|

|

|

I Gty m Earse 0w Wadons D R b s ZonBsss wiwy YOty s Wit o 3 siain
I Korean Vets] Enter discharge date. . ... ... ... .. ... iiiiiiiian
|

cA ,ADI%NS — Take advantage of these same RCA courses at no
additional cost. No postage, no custams, no delay. Send coupon to:

SEE AD ON OPPOSITE PAGE Yo sove time, paste coupon on pesteard.
June, 1959 I



Letters (Continued from page 10)

Pucrto Rico, 3650 miles; and CMAB-2 in Ha-
vana, Cuba, 2750 miles.

My farthest and most recent loggings are: the
BBC-TV in London, England, over 6000 miles,

both sound and picture, verified by the BBC; also

Channel 1, sound only, from France, and sound
only from Germany’s TV station.

Mpgs. Doris JoHNSON

Western DX Editor of AIPA

Longview, Wash.

He Knows What He Wants
B I would like to make two major comments
about PoruLar ErrcTrONICS,
It is very helpful and stimulating in keeping

up with some of the newer developments in
the field of electronics. However, I would appre-
ciate more technical detail, if possible, in discus-
sions of computers, tape recording, etc, (as in
“Tape Recording and Industry,” p. 41, Nov. Por-
vLar ELECTRONICS).

I found “Breaking the Language Barrier,” p. 58,
Nov. Popurar ELEcTRONICS, very interesting, al-
though more details would be helpful. The ma-
chine that can do the work described in the article
must be a tremendous accomplishment which
should bring many more documents within the
reach of not only American scientists, but also
of many of us who would like to be able to use
more non-English resources.

Rev. M. P. Warsox
Sherburne, N. Y.

POP’tronics will strive to continue to provide
interesting features in every issue. However, we
find it dificudt to include all technical details in
any one feature without taking space away from
another. Scope and length of feature stories pre-
sent a tough editorial headache.

Hi-Fi by the Pound

® Congratulations on getting Joseph Marshall to
do your hi-fi series. I am greatly indebted to Mr.
Marshall for having developed his “Golden Ear”
circuit and for going out of his way to assist me
with suggestions that helped me put together what
is probably the largest and most powerful home-
constructed amplifier in the world.

The photo shows the amplifier only, one of the

M

ELECTRON TUBE

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW PRICE

Jan Surplus Tubes!

3 LISTED

ALL TUBES SENY POSTAGE PAID
Please send 25¢ hondling for orders undér $5WSend 25%
deposit on C.O.D. orders. Send approximate postoge on
Conadion and foreign orders. -
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ELECTRON TUBE CO.
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Al's got himself lost in his job.

He does his work. e draws his pay.
He gripes, and hopes, and waits. But
the big breaks never seem to come.

You have to hunt hard for Al. Hes
in a rut!

Then, who's the figure standing out
in the picture? That’s Tom. Tom grew
tired of waiting. He decided to act. He
took three important steps:

1. Wrote to 1.C.S. for their three fa-
mous career books.
2. Enrolled for an I.C.S. job-related
course.
3. Started to apply—on the spot—what
le was learning.
The others began to say, “Ask Tom, he
knows.” The supervisor began to take
notice. The boss began to receive re-
ports on Tom'’s progress. And Tom began
to move!
It's a fact worth remembering: An
1.C.S. student always stands out!

PUZZLE: FlND Al

p.s.—You'll find men like Al everywhere
—griping, hoping, waiting—reading this
and skipping on. But forward-looking
fellows like Tom will take time to inves-
tigate, will mark and mail the coupon
and get the three valuable career books
free. They’re men of action. And a few
short months from now, you'll see them
start to move!

q . Accredited M
For Real Job Security —Get an I. C. S. Diploma! I C.S., Scranton 15, Penna. Nﬁ:ﬁn'ﬁf“mﬂ"x;, Council

INTERNATIONAL CORRESPONDENCE SCHOOLS

) BOX 03622E, SCRANTON 15, PENNA, {Partial list of 258 courses)
Without cost or obligation, send me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X {plus sample lesson):
ARCHITECTURE AVIATION CIVIL O Good English O Industrial Electronics
and BUILDING O Aero-Engineering Technology ENGINEERING O High School Mathematics O Practical Radio-TV Eng't’g
CONSTRUCTION O Aircraft & Engine Mechanic {3 Civil Engineering [ High School Science [ Practical Telephony
[m] :w Conditioning BUSINESS [ Construction Engineering [ Short Story Writing O Radio-TV Servicing
g A:::llscrl;gg ” 0O Accounting O Highway Engineering LEAOERSHIP
gt Orawingand O Adverlsig O PrlesionlEngiess G 0 ndustl foemanets ) BAILAOAD,
O Building Contract e L ding Struc. Blueprints (7 |ndustrlal Supervision O Car Inspector and Air Brake
ing Contractor [ Business Management O Sanitary Engineer 3 Personnel-Labor Relations O Diesel Electrician
8 g::ﬂlr:‘lgereg:l'i’lls‘em O Cost Accounting N [m} gtvuclural Engigﬂeenng O] Supervision O Dfesel Engr. and Fireman
2 . ! p ; ¢
0 Earoentey and Witwork ) B ness DRAFTING MECHANICAL )] DigsellLocomutive
O Carpenter Foreman O Professional Secretary Aircraft Drafti and SHOP STEAM and
[ Heating O Publle Accounting 03 Aircraft Drafting O Diesel Engines an
O Painting Contractor O Purchasing Agent O Architectural Drafting O Gas-Elec. Welding DIESEL) ROWER
O Plumbi urchasing Agen [ Drafting & Machine Design = . 0O Combustion Engineering
umbing O] Salesmanship O Electsical Drafting O Industrial Engineering © Power Plant Engineer
[0 Reading Arch. Blueprints [ Salesmanship and O Mechanical Drafting [ Industrial Instrumentation O Stationary Diesgl Eoer
ART Aanagement O e Corating 3 Industrial Metallurgy O Stationary Fireman LU}
Commercial Art O Traffic Management i O Industrial Safety b
B Magazine Illus EMICA 0] $}rusttpal Orattine O Machine Shop Fractice TEXTIL
O Show Card and o] E..Z'unm Che‘n‘\istry ELECTRICAL [0 Mechanlcal Engineering 0 Carding andESplnning
Sign Lettering 3 Chemical Engineering 0 Electrical Engineering 3 Professlonal Engineer (Mechd 5 Cotton Manutacture
{3 Sketching and Painting O Chem. Lab %echnic!an 0 Elec. Engr. Technician O Quality Control (1 Cotton Warping and Weavin
AUTOMOTIVE O Elements of Nuclear Ener, 0 Elec. Light and Power 0] Reading Shop Blueprints 0 Loom Fixing Technici e
[0 Automobile O General Chemistry &y B ;rac:‘gca: E!ec(rician 0 ﬁgt!égev;&ipn and O Textile Desfgning niciagy
. ractical Lineman ir Conditioning ile Finichi f
= ::?R%E:{sxf&u-mmg B g::r&ﬂuﬁi’rggyé:;%g:m' O Professional Engineer (Elecx [ Tool Design [J Tool Making 8 R:mei:;mshmg & Dyeing
O Auto Engine Tuneup O Professional Engineer (Chem). HIGH SCHOOL RADIO, TELEVISION {J Warping and Weaving
O Auto Technician O Pulp and Paper Making [ High School Diploma [ General Electronics Tech. [0 Worsted Manufacturing
Name. Age Home Address
City. Zone. Stata. Working Hours. AM. to P.M
o L Canadian residents send coupon to Internatlonal Correspondence Schools, Canadian, Ltd., Montreal,
Canada. . . . Special low monthly tuition rates to members of the U. S. Armed Forces.
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NEW WOLVERINE

M series by Slodlte Yoree

COMPARE

WOLVERINE

ALL FIVE

SELECT SPEAKER

LS-12 12" Full-Range
Lovdspeaker $19.50

LS-8 8" Fudl-Range

SPEAKER SPEAKER SPEAKER SPEAKER Lovdspeaker $18.00
L5-12 ond LS-8 A B C D
1 Die Cast Frame Yes No No No Yes
2 Rodax Cone Yes No No Yes Na
Edgewise Wound f
3 Voigceew(i‘soeil pun Yes No No No Yes
4 Glass Coil Form Yes No No No No I
Low Silhovetr i ol
5 F?:mel avelle Yes No No No Yes \
Long Throw
6 Voicgc Coil Yes Yes Yes Yes No
7 Slug Type Magnet Yes Yes Yes No Yes
-l fae S ——
15-12 $19.50
NET PRICE (58 Siso0 $2375 $19.5¢ $33.00 $59.40

Visit your Electro-Voice deoler. Compore the Wolverine system. Whether you're storting from scrotch

» or canverting to stereo, Wolverine components will suit your taste . . . meet your buaget.
Write for complete Wolverine brochure.

Always say you saw it in—POPULAR ELECTRONICS



popular-priced components for true high fidelity and superb stereo!

Look at the Wolverine feature chart.

Compare the Wolverine Series’ qualjty features with any high fidelity speaker

or enclosure. And, compare the PRICE! You can actually get a complete stereo system
at the price of a single monaural sjstem.
Only Electro-Voice with its corps of 60 engineering personnel and vast
precision manufacturing facilities can give you so much more value.

CHOQCSE FROM THREE MAGNIFICENT

AUDIO-ENGINEERED ENCLOSURES

LANCASTER

June, 1959

LORAINE

Direct rodiator, folded-horn
corner enclosure for 12-inch
speakers plus Step-Up Kits.
Overall size: 27 high x 20"
wide x 14* deep. .. .. $48.00

Direct radiator, along-tha-wall, controlied
baffle, for 12-inch speakers plus Step-Up Kits ..
note flexibility for horizontal or vertical use.
Overall size: 25" high x 20" wide x 14" deep.
$48.00

Model LK1 Accessory Legs. .. ........ $8.00

The Loncaster, Loraine, and.lindon ore
finished in Blonde, Mohogany, or Walnut,

LINDON

Direct radiator, shelf-type enclosure

for 8-inch speokers and 2-way

separate speaker systems, Overall

size: N high x 23%" wide x 10” deep.
$34.50

Lindon olso avoilable ready-to-finish. $29.00

Step up your system with ‘Wolverine
treble or high frequency kits.

THEN ADD

HF-1 STEP-UP KIT

Extends high frequency per-
formance beyond limits af
audibility, for silky precise def-
inition of all string and wood-
wind instruments. Use with
Loncaster, Loraine os Lindon.
tncludes TW-35 VHF driver and
CR-35 crossover network.
$20.00

LATER ADD

MF-1 STEP-UP KIT

Gives you camplete 3-way
speaker system with increased
output in vital “presence”
range ond smooth, peak-free
response. Use with loncaster
and Loraine.

Includes MR-10 treble driver
ond CR-10 crossover netwark.

$25.00

Write to
Dept. 69-P

FOREMOST IN ELECTRO-ACOUSTICS—Micrephones, Phono-Cartridges,
High-Fidelity Loudspeckers and Enclosures, Public Address Speakers,

Marine Instruments, EVI Professional Electronic Instruments and Military Material.
ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN ]



Letters (Continued from page 12)

few amplifiers in the world with four KT-88%. It
weighs 55 pounds. The separate power supply

weighs in at an additional 80 pounds. Results
obtained with this equipment have exceeded all
my expectations.

C. F. Kirsc

Radio Station Bocas Del Toro

Republica de Panama

After Class Enthusiast

® This is just to let you know that you have a
new fan. I think you have one of the most inter-
esting and informative electronics magazines in its
class. Your article on the Wheatstone Bridge in
After Class was just great, and it cleared up many
misconceptions I had about this test instrument in
the past. I hope to sce more articles on antennas

how about more of those short tests such as the
“Frequency Quiz?” I had to really think on some
of them.
CHARLES V. BRIESE
A2C, USAF

Ham Getting Started

® Regarding the SSS transistor transmitter, Au-

gust 1938, p. 61, I would like to know if it would

be suitable for a first transmitter. If so, I would
like to hear some reports on its performance.

Frep R. WELTER

Maysville, Mo.

The biggest step a ham can make is getting on
the air. Any transmitter is a good “first” trans-
mitter. POP’tronics belicves the SSS transmitter
is ideal for a beginner.

Better Paper

® I have been reading PoruLar ELECTRONICS for
about three vears, since I first became interested
in electronics, and I think the new glossy pages
make a great improvement in its appearance. The
photographs are clearer and the drawings are
easier to understand.

WM. W. GELLATLY

Portland, Ore.

Will’s letter was the first of many leiters re-
ceived commenting on our new paper. The im-
proved paper stock is only one of the planned
improvements for POP’tronics. We hope to make

such as “The Vertical Makes a Comeback.” And  each issue bigger and better than ever.

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

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

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

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

UP TO SEVEN TECHNICIANS are needed for every engineer ... this, plus
superior training is why Bailey Graduates are being paid more to start,

5 : tremendous backlog of high pay posi-
and are advancing more rapidly than many men who have spent four ti:ns w:iﬁng BAIEII.EY E;QRAPDJAEI'E;.
years in training.

‘Resident training is easier and costs less than T MAIL TODAY

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

'VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS |~

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

This Minneapolis-Honeywell system
controls hundreds of automatic man-!
pfacturing  operations. Experience
on live equipment is emphasized at
Bailey and is another reason for the

Please mail immediately this free booklet without obligation

—

State.

l
I
|
I
Name.
Iu
l
l
l
|
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WE'RE LEARNING
WHY TWO EARS
ARE BETTER THAN ONE

Which speaker is making the sound? In echoless chamber at Bell Labs, Robert Hanson

measures test subject’s ability to localize sounds — observes how two ears operate in
partnership. This and other tests may point the way to better telephone instruments.

In listening to stereophonic music, how is
it that our ears and brain consiruct a
picture of the entire orchestra with but
two samples (the sounds from two
speakers) to work with?

How is it that our ears and brain are
able to pinpoint one voice in a roomful
of talkers—to listen to it alone and ignore
the rest?

What makes two ears better than one?

Bell Telephone Laboratories scientists
are searching for the answers. For, in
finding them, better telephone instru-
ments and better ways of transmitting
sound will surely result.

Our hearing performs feats that no
electronic system can yet duplicate. How?
Lalioratories scientists believe the secret

June, 1959

lies in the way our two ears function in
partnership and in the way our neural
network connects them with our brain.
The problem: to discover what functions
the network performs and to see whether
electronic duplication might enhance
understanding.

The work is under way. Electronic
circuits that simulate the operation of
nerve cells have already been created —
and conceptual models of the neural net-
work are being constructed.

Alexander Graham Bell’s interest in
deafness and hearing led 1o the invention
of the telephone. Bell Laboratories’ cur-
rent explorations in binaural sound may
well lead to important new advances in
the transmission of speech and music.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT



DEMAND QUALITY
USE INTERNATIONAL

CITIZENS

equipment
F0-200 TRANSMITTER
,@“ ?@,

BATTERY
OPERATED!

Designed far stable aperation . , .
tolerance .005%. Uses 114 oscilla-
tor, 3A4 final amplifier. Plenty of
power. Size 3"x4"x3%". Requires
1.5V @ 300 ma, 135V @ 20 ma.
FO-200, wired with tubes and
crystals (less batteries) ....$34.95
FO-M2 case for FO-200
FO-A2 base loaded whip antenna
for 27 MC .. $6.40

SPECIAL FO-150 KIT

.01% tolerance battery operated
transmitter kit less tubes and crystal
for operation on 27 MC or 28 MC
{similar in appearance

to FO-200) ... .. TR .$14.95
FA-5 .01% Crystal

For FO.150 specify frequency $4.00

FO-27
TRANSMITTER

27 MC. Toler-
ance .005%.

W44 Fixed tuned. Specify
channel wheh ordering. Complete
with crystal and tube

HOW TO ORDER:
Order direct from International Crystal,
address below. Terms F.0.B. Oklahoma
City. Other shipments C.0.D. On C.O.D.
orders of $25.00 or more, V3 down pay-
ment with order is required.

18 N. LEE
OKLAHOMA CITY, OKLA,

POP tronics
Booksh elf

"FUNDAMENTALS OF NUCLEAR EN-
ERGY AND POWER REACTORS" by
Henry Jacobowifz. Published by John F.
Rider, Inc., 116 West 14th St., New York
11, N. Y. 144 pages. Soft cover. $2.95.

This is a very clear, non-mathematical
explanation of nwuclear energy written for
the interested layman. Fundamentals of
atomic and nuclear physics necessary to
an understanding of nuclear reactors are
covered, and the theory and construction
of power-producing reactors are then ex-
amined. The many clear diagrams and
photographs accompanying the text add a
great deal of interest to this important and
exciting subject. If you want a basic under-
standing of the atam and reactor principles,
this is the book far you.

o o

"101 WAYS TO USE YOUR SWEEP GEN-
ERATOR'" by Robert G. Middleton. Pub.
lished by Howard W. Sams and Co., Inc.,
Indianapolis 6, Ind. 138 pages. $2.00.

The first of a new series on how to use
test equipment, this book admirably covers
the uses of the sweep generator. Although
written primarily from a practical stand-
point, some theory is included.

As the title implies, 101 uses of the sweep
generator are described, with block dia-
grams showing the required hookups for
each. Applications include checking other
test equipment, making antenna tests, r.f.
and if. tests, video, sound, and color-TV
tests. This book is recommended to owners
of sweep generators who want to get the
most out of them.

5> SRR v W we §

"WORKING WITH THE OSCILLOSCOPE"
by Albert Saunders. Published by Elee-

tronic Technical Publishing Co., Inc., Bos-

ton, Mass. 93 pages. Soft cover. $4.50.
Most books on the oscilloscope are aimed

at the professional or semi-professional in

Always say you saw it in—POPULAR ELECTRONICS
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Learn E

PREPARE FOR YOUR F. C. C. LICENSE—YOUR TICKET
TO A BETTER JOB AND HIGHER PAY!

F.C.C. LICENSE—THE KEY TO BETTER JOBS

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

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value primarily
in that it qualifies you to take the second class examination. The
scope of authority covered by a third class license is extremely
Jimited.

The SECOND CLASS radiotelephone license qualifies you to
install, maintain and operate most all radiotelephone equipment
except commercial broadcast station cquipment.

The FIRST CLASS radiotclephone license qualifies you to
install, maintain and operate every type of radiotelephone equipment
(except amateur) including all radio and television stations in the
United States, its territories and possessions. This is the highest class
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course preparcs you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-
ING you electronics. Each point is covered simply and in detail,
with emphasis on making the subject easy to understand. The
organization of the subject matter is such that you progress, step-
by-step, to your specific objective — a first class F.C.C. license.

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resident
classes. Either way (residence or correspondence), we train you
quickly and well—no previous training required. Even a beginner
may qualify for his first class license in a relatively short time.

THREE COMPLETE SCHOOLS: To better serve our many students
throughout the entire country, Grantham School of Electronics
maintains three complete schools —one in Washington, D.C,, one
in Hollywood, Calif., and one in Seattle, Wash. All schools offer
the same rapid courses in F.C.C. license preparation, either home
study or resident classes.

GRANTHAM
SCHOOL OF ELECTRONICS

- 2
821 - 19th Street, N.W,

Washington, D.

WASHINGTON
D.C.

1505 N, Western Ave.

HOLLYWOOD

/ To: GRANTHAM SCHOOL OF ELECTRONICS
- /

(HO 7.7727 )

This booklet
N
T

DI ik Wb
This free booklet gives
details of our training %
and explains what an @&
F.C.C. license can do |
for your future.

Upgrade Your Income with a First Class

F.C.C. LICENSE

HERE'S PROOF...

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

License  Weeks
Donald E. Mason, 2653 Centinella, Santa Monica, Calif...... . 1st 12

Everett 7. Bozard, 411 N. Wash. St., Alexandria, Va,. .. st 12
Henry M. Best, 1003 Vermont St., Fremont, N. C... 1st 1"
Harold V. Jones, P.0. Box 705, Alamogords, N, M. L Ist 13
Michae! . Aperio, 316 Townsend St., Chester, Pa.. ... . Ist 12
Earl A. Stewart, 3918 Madesto Dr., San Bernardino, Calif...... 1st 14
Donald L. Leeburg, Bax 1075, Ancharage, Alaska. .. ......... 1st 12
1. Milton Condit, 1312 N. 78th Street, Seattle, Wash. .. 1st 8
John R. Bahrs, 72 Hazelton St., Ridgefield Park N. ). . 1st 12
Richard Baden, 4226 - 37th St., N.W., Washingtan, D.C..... vee st 12
James F. Stewart, 2618z Praspect Ave,, La Crescenta, Calif,.. 1st 12
Norman R, Caok, 130 Olive Street, Neodeska, Kans.......... 1st 12

MAIL COUPON TO SCHOOL NEAREST YOU

el i B d i i i i e i e e dat kadr
{Mdil in envelope or paste on postal card)

821-19th, NW
Washington *©

1303 N. Westemn 408 Marion

Hollywood  °*  Seattie

Gentlemen:

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

CALIF. Hollywood, Calif. Y
w'/////////,:’?/ //.//g ; Name. Age
’/////A '////////%/’2 % Address -
SEATTLE 408 Marion Street . : )
WASH Seatile, Wash, (A 272271 g«/ City _ State.
- WM%:—;%@/»WMI | am interested in: (O Home Study, (3 Resident Classes 93-G I
2z e e - - (o . ——— o St =
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a quarter century of PRECISION*

kpow-how is yours in...
PlA|c]o]
quality electronic

equipment in KIT FORM

PACO is the only line of test instrument
kits engmeered and produced under the
auspices of a leading test equipment
and meter manufacturer,

and, you pay nothing extra for the con-
venience of buying PACO kits directly
from your own local parts distributor,

COMPARE PACO against any other kits
for performance, appearance, rugged-
ness, ease of operation and simplicity
of assembly and wiring.

COMPARE PACO’S superbly detailed,
step-by-step instruction manuais and
giant size wiring diagrams, against any
you have ever seen,

MODEL B-10
BATTERY ELIMINATOR KIT
KIT NET PRICE: $41.95
FACTORY WIRED: 49.50
MODEL C-20
RES-CAP-RATIO BRIDGE KIT
KIT NET PRICE: $20.95
FACTORY WIRED: 31.50 S50
MODEL G-30
RF SIGNAL GENERATOR KIT
- KIT NET PRICE: $28.50
FACTORY WIRED: 39.95
MODEL M-40
HIGH SENSITIVITY V-O-M KIT
KIT NET PRICE: $31.50
FACTORY WIRED: 37.50
MODEL $-50
57 OSCILLOSCOPE KIT
KIT NET PRICE: $49.50
FACTORY WIRED: 84.50
MODEL S-55
WIDEBAND 5” OSCILLOSCOPE
KIT NET PRICE: $87.50
FACTORY WIRED: 139.50
MODEL T-60
TUBE CHECKER KIT
KIT NET PRICE: $38.75
FACTORY WIRED: 54.50
MODEL T-65
TRANSISTOR AND CRYSTAL
DIODE TESTER KIT
KIT NET PRICE: $39.95
FACTORY WIRED: 59.50
MODEL V-70
VACUUM TUBE VOLTMETER KIT ;
KIT NET PRICE: $31.50 )
FACTORY WIRED: 47.50
MODEL Z-80
RF-AF SIGNAL TRACER KIT
KIT NET PRICE: $29.50
FACTORY WIRED: 42.50

P Available and on display
at leading electronic parts distributors.
PWr:fe for free descriptive bullehn

i':A_JE?_] utcmomcs cn mc. .E':

~ 70-31 84th Street, Glendale 27,]..!.,“.\'.
imrt,-- 458 B'way., N.Y.13 « Canada: Atfas Radie Dorp., Toron

ﬁ a}msl[m oF PRE( 1S1 0’\' Apnar‘atuh comn;ny. im:a
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Bookshelf (Continued from page 18)

electronics, and provide information for
setting up the oscilloscope in various
esoteric circuits to determine phase shift
angle, waveform distortion, etc. However,
for the beginner, there has been precious
little information available on basic fune-
tioning: how to turn the scope on and off,
focus it, and adjust the trace to observe
the desired waveform.

This book, therefore, fills a long-felt need.
A perusal of its chapters, and their step-
by-step profusely illustrated treatment of
the oscilloscope, its functions and opera-
tion, cannot fail to clarify the intricacies of
this most useful electronic tool for the
newcomer. This book deserves a prominent
place in the library of every PopuLAR ELEc-
TRONICS reader.

1SS S w5 W v e

"FIFTEEN MINUTES TO STEREQ," pub-
lished by General Electric Co., Auburn,
New York. 26 pages. Soft cover. 25 cents.
In non-technical language, this booklet—
which is available from your hi-fi dealer—
covers the “why” and “how” of stereo hi-fi,
stereo components, and typical component
system arrangements for varied home set-
tings. It also contains a glossary of stereo
hi-fi terms and a basic stereo record guide.
Illustrations include simplified diagrams
showing recording and reproduction of
stereo records, explanatory pictures of com-
ponents,. ‘and diagrams showing speaker
placement for best stereo perspective.

1SS S wS W v\

"DESIGNING AND BUILDING HI-FI
FURNITURE' by Jeff Markell. Published
by Gernsback Library, Inc., 154 West 14th
St., New York 11, N. Y. 224 pages. Paper
cover. $2.90.

In this book, Jeff Markell (a frequent
contributor to POPULAR ELECTRONICS) guides
the hi-fi fan through such fundamentals of
hi-fi furniture construction as what woods
to choose and what tools to use, to the
highly developed skills of professional fin-
ishing, polishing, and retouching. On the
way he expounds helpfully on furniture
styles, good design, placement, and repair.
Although no construction plans are in-
cluded, this book fills a long empty niche
in hi-fi woodworking bibliography.

Always say you saw it in—POPULAR ELECTRONICS
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Just off the press...newly revised and up-to-date
Send for this FREE Booklet today!

o See what can be yours in the rapidly expanding field of...

ELECTRONICS

meluding:

AUTOMATION, INSTRUMENTATION,
INDUSTRIAL ELECTRONICS,
AERONAUTICAL ELECTRONICS,
GUIDED MISSILES, RADAR,
SERVOMECHANISMS, COMPUTERS,
ASTRONAUTICS, TELEMETERING,

COMMUNICATIONS, MANUFACTURING. IE Vi
: futare 4
. ‘ in the
FElectronics offers you Rew waorla of

ELECOTRONIOS

o Better Job e Better Pay
e Promotion e Greater Security

e Greater Confidence e Better Living for
RAOCAR » GULIDED MISSILES » SERVD

You and Your Family COMPUTENS » AERONAUTICA. *
{ BROADCASTING At PM TV

You can qualify for CREI home study training if | LRV AN
you have had electronic education, or experience MANUPAGTURING

in electronics—and realize the need of high level
technical knowledge to make good in better
electronic jobs. (Electronics experience not re-
quired for admission to CREI Residence School.)
Write Capitol Radio Engineering Institute, Dept.
126 F, 3224 16th St., N.W., Washington 10, D. C.

TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET!

CAPITOL RADIO ENGINEERING INSTITUTE TO OBTAIN FAST, ‘”:‘I'QEID';T:
ECQPD Aceredited Teehnical Institute Curricula » Founded 1927 SERVICERANDITORA ° )

LAY, IT 1S NECESSARY THAT
Dept. 126-F, 3224 16th St., N.W., Washington 10, D. C. THE FOLLOWING INFORMA.
TION BE FILLED IN:

.

)

[}

{

1

\

1

| Please send me your course outline and FREE illusirated Bocklet *“Your

I  Future in the New World of Electronics” . . . describing opportunities and

: CREI home study courses in Practical Electronic Engineering Technology. Employed bY....oooooooocoiomrriveresn.

: 7] Radar, Servo and Computer Engineering Technology T ¢

| CHECK [] Electronic Engineering Technology Py:e o' Work

1 FIELD OF [] Broadcast (AM, FM, TV) Engineering Technology reésen OFKssstmnenes I

: GREATEST [ Television Engineering Technology H'I Education: 1

1 INTEREST [} Aeronautical Electronic Engineering Technology Yrs. High School 1

: [} Automation and Industrial Electronics Engineering Technology 33 (RIGALCASS Sy :

1 !

t Name. : e Age ... Other - i 1

1 ]

: Street — . Electronics :

1 - Experience - p— 1

1 City = . Zone... ... State ]

] |

1 [}
]

CHECK: [} Home Study [} Residence School ] Korean Veteran
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Save Half
ASSEMBLING

ONE OF THESE TWO

Sehober

ELECTRONIC
ORGANS in KIT form

NO SPECIAL SKILLS
PAY KIT-BY-KIT
CONSOLETTE MODEL

Occupies only 2’ x 32"
Floor Space

* HANDSOME ASSEMBLED

CONSOLES

* DOUBLE KEYBOARDS — 122 KEYS

* ABOVE-KEYBOARD TABS

* CONCERT MODEL CONFORMS TO A G 0
SPECIFICATIONS. Occupies 3’5" x 4’7" Floor Space

® BUILT-IN SPEAKERS OP
(For Consolette Mode! only)

TIONAL

© COMPLETE DETAILED INSTRUCTIONS
FREE—NEW 1959 EDITION of 16-page
BOOKLET DESCRIBING BOTH MODELS

10” LP RECORD DEMONSTRATING BOTH MODELS
available for $2, refundable on receipt of order
what fine instruments

Write today—see

you can have at such great

IT'S QUALITY for STERED

QUAL-KITS

com
PLIF

Mods!
STA-36 $49.95  gyitcl

complete 2 amps and 2 preamps

STEREO TWINS
Mode| 1200 AM Tuner $19.95

And they have the finest features and
manual makes nssembly a snap! WRI
included in all prices. Covers and lexs

319 Church St. Dept)

22

preamps, 2 power amps. Controls all stereo /mon-
aural sources (tapes, records, tuners). Separate
ganged base and treble controls, balance control_
mode switch, rumble filter, spesker phasing

Model STA-24 $39.95 | Modet 22

Modet 1100 £ Tuner . "$Z550 | yaoqe) 250 Superhet, AC-DC $16.4.5

QUALITY-ELECTRONICS

are EASIEST. .

PLETE 36-Watt STEREO 2 CHANNEL AM-
1ER . . . with the smart, stim look in Hi-Fi. 2

h, 6 dual inputs, tape output, etc.

| IDEAL SECOND AMPLIFIER
for stereo—12 watt Williamson type
00 $22.75

2 Watt Amp and Preamp ... $28.50
Ratios Complete with Tubes & Cabinet

)_ Model 350—2 band, BC & SW $19.75

ca. Fally lustrated atep-by-sien 28.pare
FE FOR FREE CATALOG 105 Fod sre

optionsl.

[ XY New York 13, N. ¥

“SEIZERS”"—A NEW TOOL
A new type of tool especially designed for
working with miniaturized components has
recently been announced by Xcelite, Inc.,
Orchard Park, N. Y. Called a “seizer,” it is

similar to a surgical hemostat. It will hold
small parts and wires while soldering, and
it makes an ideal heat sink. Both long-nose
and bent-nose models are available.

TIMER KITS

Herbach & Rademan, Inc., 1204-A Arch
St., Philadelphia 7, Pa., has added a new
series of Harco timer kits to its line. They
are available in cycle lengths from 60 sec-
onds up to one revolution per hour for use
in process control, life testing, pulsing and
flashing. The timers, which can also be
supplied completely assembled, use a heavy-

i,
duty, 115-volt, 60-cycle synchronous motor.
For complete information and specifica-
tions, write to the manufacturer requesting
Catalog R.

STEREO ADAPTER
A unique device for converting to stereo
has recently been developed by Bard Rec-

Always say vou saw it in—POPULAR ELECTRONICS
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Audiotape “speaks for itself” in a spectacular recording
—avallable in a money-saving offer you car’'t afford to miss/

XA RN RN E R ETRE SN RN R NN
.

DETAILS OF THE PROGRAM
The stirring “Blood and Thunder
Classics’ program includes:

Here's a reel of musical excitement that belongs on
every tape recorder. “Blood and Thunder Classies” is
a program of great passages of fine musie, specially
selected for their emotional impact.

Tschaikowski. . .Russian Dance The makers of Audiotape have not gone into the

3'::';,'{::::::::{,’:ﬂ&'}'%’;‘:;in Ritual music business. They are simply using this method to
Fire Dance (EI Amor allow Audiotape to “speak for itself.” This unusual
Brahms. .. ... .. fm?r"“é‘;znphony No. 4 in program shows you how vibrant and colorful music
Minor can be when it is recorded on Audiotape.
Khatchaturian. . Saber Dance . “Blood and Thunder Classics” is available RIGHT
Stravinski. .. .. Infernal Dance of King

Now from Audiotape dealers everywhere. (And only
from Audiotape dealers.) Ask to hear a portion of
the program, if you like. Then, take your choice of a
half-hour of rich stereo or a full hour

of dual-track monaural sound—both
at 7% ips. Don’t pass up this
unusual opportunity.

Kastchei, Finale

(Firebird Suite)
Beethoven. . ... Ode to Joy (Symphony

No. 9 in D Minor)

DETAILS OF THE OFFER

This exciting recording is avail-
able in a special bonus package
at all Audiotape dealers. The
package contains one 7-inch reel
of Audiotape (Type 1251, on 1%-
mil acetate base) and the valu-
able “Blood and Thunder Clas-
sies” program (professionally
recorded on standard Audiotape).
For the entire package, you pay
only the price of two boxes of
Type 1251 Audiotape, plus $1.

TRADE MARK

AUDIO DEVICES, INC., 444 Madison Ave., N.Y. 22, N.Y.
o0 0000000000000 0000ss00s0ve" in Hollywood: 840 N. Fairfax Ave. - In Chicage: 5428 N. Milwaukee Ave.
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NOW WITH NEW

TICONAL VI

MAGNETS
(30% MORE POWERFUL THAN ALNICO)

construction

S-way binding
posts

Ticonal.7
all

oy
magnet

a4

.-.AND A NEW LINE OF
ACOUSTICALLY MATCHED ENCLOSURES
The world’s greatest buys on the basis of listening
quality, the new T-7 series of 5” to 12 loudspeakers
incorporates magnets of Ticonal-7 steel, the most
powerful of magnet alloys, for maximum efficiency and
damping . . . dual cones for wide frequency response .. .
constant impedance resulting in an extremely straight
response curve...longer effective air-gaps and extra
high flux density to provide exceptional transient
response and to eliminate
ringing and overshoot. For
descriptive literature write to
North American Philips Co., Inc.,
High Fidelity Products Division,
Dept. 3F6, 230 Duffy Avenue,
Hicksville, Long Island, New York.

products

(Continued from page 22)

ord Company, Inc., 66 Mechanic St., New
Rochelle, N. Y. The Bard system consists
of a preamplifier control unit with a built-
in phono oscillator. One of the stereo chan-
nels is played on your mono hi-fi system

and the other can be picked up on any
broadcast radio. No interconnecting wires
to the radio are necessary. The control
unit is self-powered and provides channel
balance facilities. Price, $29.95, including a
ceramic stereo cartridge.

FLYBACK AND YOKE CHECKER
Manco Mfg. Co., 380-A Union St., Man-
chester, N. H,, has a transistorized flyback
and yoke checker for TV technicians. A
positive check with a measured impedance
can be made to determine whether the
trouble is with the damper circuit, horizon-

tal oscillator, flyback or yoke. A booklet
entitled “Trouble Shooting High Voltage
Networks” accompanies the unit. Price,
$17.95.

TAPE SPEED CHECKER
Quick and accurate checking of tape
speeds is possible with a stroboscopic de-
vice developed by Scott Instrument Labs,
Inc., 17 E. 48th St.,, New York 17, N. Y.
Under 60-cycle light sources, markings on

Always say you saw it in—POPULAR ELECTRONICS




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

2 BIG, COMPLETE KITS « % « x This great industry is begging
of PARTS & EQUIPMENT for trained men . . . to step into good paying jobs

\ oMl lasralfasdiieipeuctics|nm e or a profitable business of their own! Our new
gifudio g elepiminn, b plan opens the doors of Radio-Television wide to

< send you expertly engi- e b
Isergdjtrain ngikitalto every ambitious man who is ready to act at once!

Leas and awmemble for
N WS Men by the thousands. ..trained Radio-Television Service Techni-
@™ rtop-bench cians...are needed at once! Perhaps you’'ve thought about entering
practice! this interesting, top paying field, but lack of ready money held you
back. Now — just 36 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 than 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.

esTibe nqa Surlay beary HOME STUDY TRAINING IN SPARE TIME

ceiver, built and tested Under world-famous 27-year old Sprayberry Plan, you learn entirely

o peicos at home inspare time. You keep on with your present job and income,

¢ Now offered ... . thin fine You train as fast ar as slowly as you wish. You get valuable kits of
Ao oRe  ioacopes parts and equipment for priceless shop-bench practice. And every-
~ » You buiid this powerful thing you receive, lessons and equipment alike, is all yours to keep.

two-band superhetero-
dyne radio receiver.

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

1512 W. Jarvis Avenue, Dept. 105-W, Chicago 26, lllinoils

Mail This Coupon Now—No Salesman Will Call

s B — Sprayberry Academy of Radio-Television

new Spray- HIP N KRB I Dept. 105-W, 1512 W. Jarvis Ave., Chlcago 26, Il
berry tester R d- ‘I ] | Please rush all information on your ALL.NEW Radio-Telo-
—ucomplete 3610 e}ewsmn vision Training Plan. T understand this does not obligate me

I‘?n-"r_(u):ng:. and that no salesman will cnll{;pon me. Include New Cat-

. ~ o
Milki am. FRAINING Py alog and Sample Lesson ¥RE
neter test Mo (et
meter. = NAME .--e- AgE.
ADDRESS..
civy ZONE......STATE. ............
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Choose

Hand Tools . . . the Professionals do!

You need the BEST TOOLS
to do the BEST JOB . . .

Your Radio, TV and
Electronic Parts Distributor has them !

Select from the Complete XCELITE Line of
Quality Tools and Handy Kits . . .

XCELITE g INCORPORATED @
ORCHARD PARK , new york [/ Lualily Fand Tools

PREFERRED BY THE EXPERTS

Canada: Chirles W, Painton, Lid., Taronta

“Yeowie! Here’s a whole chest
full of Jensen Cartridges!”

26

products

(Continued from page 24)

the wheel disc of the “Tape Strobe” appear
to stand still if the tape is moving past the
capstan at correct speeds: 73 ips, 15 ips,

T

S AR t b e

and 30 ips. If the pattern seems to be turn-
ing forward or backward, the tape is off
speed. Complete with case, $22.50.

RECHARGEABLE FLASHLIGHT

Gulton Industries, Inc., Alkaline Battery
Division, Metuchen, N. J., announces the
development of
a new recharge-
able flashlight.
The “Life-Lite”
never needs
battery replace-
ment since it
canberecharged
by inserting it
into an ordinary
outlet. Nickel
cadmium bat-
teries are used.
Price, $5.95.

TAPE RECORDER ERASE HEADS
Erase heads designed for use with mon- -
aural and stereo two-track and four-track
tape systems are being offered by Nortron-

ics. They feature an all-metal face which
produces 56 db erasure. Model ME-100, a
two-track erase head, is priced at $7.50;

Always say you saw it in—POPULAR ELECTRONICS



Accredited by the National
Home Study Council

We Guarantee

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
When you successfully complete the Master
Course, if vou fail to pass the FCC examination, you will

endorsement.
receive a full refund of all tuition payments.

Cleveland Institute training results in job offers
like these:

Get Your FCC License
Guickly

Your FCC License

License
grams

Cleveland Institute of Radio Electronics
Desk PE-52, 4900 Euclid Ave., Cleveland 3, Ohio

lPle'\se send Free Booklets prepared to help mel
get ahead in Electronics. 1 have had training or

Radio Operators & Technicians

American Airlines—Chi-
cago, Detroit, St. Louis,
Cincinnati and Cleveland
—has openings for radio
operators and radio me-
chanics. Operators must
have a 2nd class FCC li-
cense and ability to type
40 wpm. Many company
benefits.

Service Technician

Man needed in Cleveland,
Ohio, to service and
maintain electronic medi-
cal instruments and
equipment. Must have a
solid knowledge of elec-
tronic fundamentals. A
car is required. Company
henefits include retirve-
ment plan.

!experience in Electranics as indicated below: |

O Military

O Radio-TV Servicing

O Manufacturing
0 Amateur Radio

Eln what kind of work
are you now engaged?

O Broadcasting

[0 Home Experimenting
{0 Telephone Company
O Other—

In what branch of

And our trainees get good jobs

“‘Investment in training really pays off"'
“Thought you would like ta know that in almost two
vears since I completed your course and obtained my
first phone license, my pay has increased $5 per week
every six months. I don't believe any other investment
could pay off as well as this one did.""

Harold E. Phipps, North Augusta, S. C.

Cleveland Institute of Radio Electronics
4900 Euclid Ave. Desk PE-52, Cleveland 3, Ohio

June, 1959

interested ?

Electronics are youl

Name Age
i
Address__ il
l City. Zone State. W
= PE-52
S O e DY IR T R N
27
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BURSTEIN-APPLEBEE CO.

SEND

Dept. PE, 1012 McGee 51, Kansas City €, Mo.
[0 Send Free 1959 B-A Catalog No. 591,

ror It Ratll
TODAY
Address.

City.

State,

BACH
OR
BE-BOP

On patio, lawn, or pool...

enjoy outstanding

high tidelity sound with
University's weatherproof
dual-range ‘LC’ speaker systems

The exceptionaliy efficient 'LC’ speakers
connect to your amplifier, phonograph,
radio, or TV...to cover any area you desire
with high volume quality sound. Leave in
place rain or shine, season after season .
they're rugged and dependable. Each model
is a frue coaxial speaker with separately
driven woofer and tweeter. For complete
details, write Desk A-2, Universxty
Loudspeakers, Inc., White Plains, N

28

2

Model MLE: compact,
fiberglas reinforced
polyester. 334.50

Model BLC: for wider
coverage. All metal
construction. $33.70

R

producits

(Continued from page 26)

Model SE-100, a stacked stereo two-track
erase head, and Model SE-50, for four-track
tape systems, are each $12.50, audiophile
net. (The Nortronics Company, Inc., 1015
South Sixth St., Minneapolis 4, Minn.)

PRINTED-CIRCUIT REPAIR COMPOUNDS

Technicians and experimenters will be
interested in two new Walsco products that
facilitate re-
pairs of printed
circuits. “Sil-
ver Print” and
“Copper Print”
are liquid com-
pounds that can
be used to touch
up printed cir-
cuits around
eyelets, parts,
etc. More de-
tailed informa-
tion is available
from distributors or from Walsco Elec-
tronic Manufacturing Co., 100 West Green
St., Rockford, Iil.

METER RELAYS

Two new panel meter relays—Model 195
(2%") and Model 95 (3%"”) —are available
with microamp,
milliamp and
millivolt sensi-
tivities, a.c. and
d.c. They have
varied uses in
all types of
equipment. For
information on
specific applica-
tions you can -
write to the
manufacturer: Simpson Electric Company,
5200 W. Kinzie St., Chicago 44, Ill.

TAPE CLEANER KIT

It’'s much easier to keep your tapes and
tape recorder head clean if you use a “Tape-
Kare Kit TK-2,” offered by Robins Indus-
tries Corp., Flushing 54, N. Y. This little kit
consists of a specially formulated cleaner
for removing dirt, grime, and oxides from
recording heads and a tape cloth which rids
the tape of foreign particles and lubricates
it with a microscopic layer of silicone at the
same time. List price, $2.00. —Fo—

Always say you saw it in—~-POPULAR ELECTRONICS
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EARN MORE MONEY...GET INTO

TELEVISION

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

Parts to build a modern TV set, including
all tubes plus a large screen Picture Tube

Parts to build a powerful Superhet Receiver, H
standard broadcast and short wave

Parts to conduct many experiments and build 3 o g *
| nlNJ £
-

Continuity Checker, RF Ocillator, TV Circuits, ﬁ.« = 19 BIG KITS

i

f
Audio Oscillator, TRF Receiver, Signal Generator ] i u'ij- 4 D TOURS.TO KEEP
e A Valuable Professional Multitester p o ot 5 iy -
- =
*

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE

2. RADIO, FM AND AM 6. AUTOMATION
3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES

4. SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services
You can build a secure future for yourself if you get into Elec- — ‘?!:_5“}(“‘”3 P“‘?lcuf dwﬂh our
tronics NOW! Today’s shortage of trained technicians creates I 1Hec s@fl, and oractiateN b,
L . " ployment Service. EVERYTHING
tremendous opportunities. National Schools Shop-Method trained  YQU NEED for outstanding success
technicians are in constant and growing demand for high-pay jobs in Electronirs. g
in Broadcasting and Communications, Electronic Research, Serv- \ NGELES 4
icing and Repair, and many other branches. ATLOS A
g 1 y RESIDENT TRAINING

ational Schools, a Resident course. You can handle sales, servic- ‘g
Let N ools, 3 3 out Araining in

Technical School for over 50 years ing, manufacturing, or make good isa to take ¥ eles,
train you for today’s unlimited op- money in your own business. SEND " “;e;;l:n( gchool at Los A'I:% ;
portunities in electronics! Qur Shop FOR FACTS TODAY'! our cap

v capizal, S nd
Method trains you to be a MASTER- the wo'lmsmodem $hops, I::& :m‘
TECHNICIAN. Completely up to i 2re you
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industey quickly, clearly and YOU GET EVERYTHING YOU NEED —
correctly. You can master the most Clear, profusely illustrated lessons,
modern projects, such as Color TV, shop-tested manuals, modern circuit
printed circuits — even prepare for diagrams, practical job projects — all
FCC License without taking a special the valuable equipment shown above

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.

b while you
sch°°“'?‘:c in coupon for fu

NATIONAL SCHOOLS

TECHNICAL TRADE TRAIMING SINCE 1905
1OS ANGELES 37, TALIFORNIA

Fully iIIustrated “Career” Book in JOET FAST SERVICE-MAILNOW TO
TV-Radio-Electronizs. PLUS actual sample I NATIOMAL SCHOOLS, DEPT. R2G-69
lesson—yours at no cost, no obligation. 4000 S. FIGUEROA ST

1 LOS ANGELES 37, €ALIF,
CLIELDIPON NPW ZraMAIL ITTODAYS Rush free TV-Radio "Opportunity” Book and sample

lesson. No salesman will call.

I

]
APPROVED FOR G.1. TRAINING ' NAME AGE
NATIONAL SCHOOLS =
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. :

ary. 2ZONE STATE
3 Check it Interested ONLY in Resident School traieing at kbs Angeles,
VETERANS: Give dote of Gascharge —

T LY TS
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For a permanent, Neat installation.. .

MOSLEY TV Wiring Accessories!

Y-TY
The Mosley Y-TY eliminates
transmission line breakage at
antenna. Provides positive con-
nection for best reception.

00000000000
WALL FEED

A weather-proof transmission

line entrance device permits

line to be brought into attic or

crawl space. Simple, neat in-

stallation. .

2-SET COUPLER

Permits operation of two TV
sets from one antenna at the
same time. Install in attic or
basement.

® 6 ® 00 00 0 0 0 0 0 o0

WALL PLATE
Provides neat plug-in connect-
ion to antenna. Set may easily
be unplugged as a safety factor
during storms.

Mosley TV Accessories give

to any TV installation !

4

WRITE FOR FREE
CATALOG 58,

Address: Dept. PE-6

Mo s/ey 2. 9.

8522 ST. CHARLES ROCK ROAD, ST LOUIS 14, MISSOLRI

30

new flexibility and neatness

Techniques

EASY TUBE REPLACEMENT
Ever have trouble replacing those multi-
prong tubes im TV or radio sets? This
worrisome task can be simplified if you
mark the tube and the base of its socket

SRR )

“1 :.‘ H

_3 SR e !' it o
with crayon or lipstick before you remove
it. When you replace the tube, simply
match the two marks-—Glen F. Stillwell,
Manhattan Beach, Calif.

HOLDER FOR PENCIL-IRON TIPS
If you have an interchangeable-tip pen-
cil-type soldering iron, digging through
your tools to find a particular tip soon be-
comes a familiar task. It seems as if that

-

oL v i e 10w < Sapiee d LN 00 .
particular tip you need for the job at hand
is always hiding from you. Well, try this.
Round up all your spare tips and snap them
into a snap-on fuse holder. This will keep

Always say you saw it in—POPULAR ELECTRONICS
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g These men are getting practical irmm:g in [[[ﬂ]'Rﬂ”IﬂS

E LE CTRI C|TY Train in NEW Shop-Labs ofl
ELECTRONICS C OY N E'

ON REAL in Chicago — prepare for today’s TOP 0PPOR-|
Motors—Generators TUNITY FIELD. Train on real full-size equip-
ment at COYNE where thousands of successful |

Cosrn‘::gfgfﬁggsern men have trained for over 60 years —largest,
Appliances— oldest, best equipped school of its kind. Profes-l
Automatic sional and experienced instructors show youl

Electronic how, then do practical jobs yourself. No pre-

vious experience or advanced education needed. l

Employment Service to Graduates.

START NOW—PAY LATER—Liberal Finance and Pay- |

ment Plans. Part-time employment help for students.

GET FREE BOOK—"'Guide to Careers” which describes I
your training in ELECTRICITY-ELECTRONICS and

’I'ELEVISIO%I RADIO ELECTRONICS —no obliga- I

tion; NO SALESMAN WILL CALL.

Coyne Electrical School, 1501 W, Congress Parkway

Chartered Not For Profit o  Chicago 7, Dept. AS-2A

ELECTRONICS YY)
ON REAL COYNE ELECTRICAL SCHOOL

TV Receivers— 1 Dept. A9-24 —New Coyne Building
Black and White | 1501 W. Congress Pkwy., Chicage 7, .

and Color i Send BIG FREE book and details of all the

Control Units

OR WRITE TO
ADDRESS BELOW

AM-FM and training you offer.
Auto Radios |
Transistors I Name
Printed Circuits
Test Equipment Adgre:s
City. State.

COYNE offers

Low COSTEv|5|n

| El
n Trammg in

Spare Time AT HOME

The future is YOURS in TELEVISION! Send Coupon o write fo address below
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in for Free Book
your own business!
and full details,

Coyne brings you MODERN-QUALITY Television Home Train.  including easy

p ALY . Payment Plan.

ing; training designed to meet Coyne standards at truly lowest cost No obligation

—you pay for training only —no costly *‘put together kits."" Not an 1 oR19d "f"' "ﬂ

old Radio Course with Television “tacked on.”" Here is MODERN ~ *9/¢sman wil ca
TELEVISION TRAINING including Radio, UHF and Color TV, fFr——————=——=—=¢
No Radio background or previous experience needed. Personal COYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to Home Training Division

do actual servicing jobs —make money early in course. Free Life- Dept. A%-H2, New Coyne Building
time Employment Service to Graduates. 1501 W. Congress Pkwy., Chicage 7, III.

Send Free Book and details on how I can get
- h
ELECTRICAL SCHOOL g

Coyne Quality Television Home Training at
| low cost and easy terms.

Name —
CHARTERED AS AN EDUCATIONAL INSTITUTION B. W. COOKE, Ju., President
NOT FOR PROFIT Coyne—the Inatitution behind thin train- Addresss = o
1501 W. Congress Parkway ¢ Chicago 7, Dept. A9-H2 ',’,'f.u;,'u'-.’,'7.’,'22‘17‘0}'.-";1'.-'"'&fﬁ&:ﬂ?&ﬁ?ﬂ City. State.
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CLASS “D” CITIZEN BAND
3rd Overtone; Hermetically Sealed
TEXAS ;geo:;/a tolerance—Meet F C C require-
e ;T
e §6995
—r’ 22 CHANNELS -~ EACH

The following Class /D' Citizen Band frequencies in
stock (frequencies listed in megacycles): 26.965, 26.975,
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065,
27.075, 27.085, 27.105, 27.115, 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 immediate delivery (frequencies listed in mega-
cycles); tolerance .005%. 142" pin spacing. .050 pin diameter.
Specify frequency desired.

(add 5S¢ per crystal for postage and
handling)

26.995, 27.045, 27.095, 27.145, 27.195, 52 95
97 0 6 60060000000a00000000000000 EACH
(add 5S¢ per crystal for postage and handling)
send for FREE CRYSTAL CATALOG
WITH OSCILLATOR CIRCUITS

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See big red display . . . if he doesn’t stoek them, send us
his name and order direct from nearest factory.

ORDER FROM NEAREST PLANT

TEXAS CRYSTALS

All Phones: GLadstone 3-3555 (River Grove, lllinois)

Texas Crystals, Dept. P-69
8538 West Grand Avenue OR
River Grove, lilinois

Texas Crystals, Dept. P-69
Crystal Drive
Ft. Myers, Fiorida

ALL ORDERS SHIPPED 1st CLASS MAIL

au e MYSTERY PACKAGE

of ELECTRONIC PARTS

was s, AIR FORCE
5.29 BOMBSIGHT

INCLUDES:
2N 1IW X 170
STEEL STORAGE

B/ cAsE with KEY LOCK

» Gyroseepss
.IGP:;“GI.;‘::I\ o:::rl:n:: . Motord o.u.'.::."
sund Dpile Lonsos ® Swiiches

e anp Tnousanes ov pIAES WSEEOL PARTS

SHIPPED ANTWHERE

's Another THRILLIN
HERSHEL sunpmssn.
20 pounds of BRAND
g:rmu us ;b'ln Govt,
S:  Pe i
for Hams, tt’e.m o

[PRECISION

=
BUTTERFLY CONDENSERS @

o
$495 Wit

A D
ik
: ';;:.F These units moke
Do, the finest tuners for Ultra-high
£ frequency trans mitters, receivers,

frequency meters, and oscillators.

% USA, EREEL

Phone TYler 8-9400

HERSHEL =5 co.

5249 GRAND RIVER Detroit 8, Michigan
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Tips (Continued from page 30)
all your tips together, make selection
easier and, most important of all, keep
them from getting lost.—John A. Com-
stock, Wellsboro, Pa.

METER MAGNIFIER

An inexpensive plastic magnifier which
can be picked up at the dime store makes a
wonderful eye-saver when fitted to a

bracket which permits it to be moved
over the scales of your meter. The lens
shown was one end of a plastic letter
opener. The attachment is freely adjustable
to cover the entire scale. Although the
bracket in the illustration is attached to
an external wooden case which holds the
meter, you can easily adapt the same idea
to your particular type of meter.—Miles M.
Avery, Pharr, Texas.

GROMMETS IN A JIFFY

If you have a tube of plastic rubber
handy, keeping a stock of rubber grommets

is no problem. When you need a grommet,
put the wire through the hole in the chassis
and apply a bead of plastic rubber around

Always say you saw it in—POPULAR ELECTRONICS




RADIO-TV and

ELECTRONICS TRAINING

....AT A PRICE
YOU CAN AFFORD!

sk Yes, this great course costs far less than any training of its kind
2] INCH Qiven by other major schools! Radio-Television Training Schoo!

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

Think of It—a complete training program including over
120 lessons, Fourteen Big Radid-Telavision Kits, Complete
Color-TVY Instruction, Unlimited Consultation Service , . .
ALL at a really 'big saving to you. How dan we do

this? Write to us today . . . and find out!

Receiver Kit included

And what's more — you can (if you wish)
OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TY SERVICE SHOP

We Want Many More Shops This Year
This 37 year old tiaining organization —
called RTS, $hat's Radio-Television
Training School -~ wants to establish a
string of Radic-TV Repair Shops in
coLOR principel cities throughout the U. S.
So far, a great many such shops are

INSTRUCTION NOW IN BUSINESS AND PROSPER-
INCLUDED ING. We are helping and training
ambitious men to become future

COMPLETE

owners and operators of thess

you bUiId 'hese shops in all areas,
' a FOR UNSKILLED
;E&,!q\‘“"d °'h¢’ UMIES | e pe RENCED. MEN ONLY =

VD (1 cROIN
v Get your free book on the

g o

b
FAMOUS RTS BUSINESS PLAN \ .
. P . WE TRAIN YOU OUR WAY!
lind out how you con open b Jl ﬂf“ » '
¢ P ) . .
A REPAIR SHOP OF YOUR OWN || 0Zg” s N AU Ol
4 4 - Radia-TY Repair, Merchan-
We supply and finance your equipment ) < 3 dising - and Sales by our
L €4 30 Ty N training mefhpds—beca'use
When you are ready and qualified to operate b WE KNOW Ohe_. require-
one of our RTS-Approved TY Repair Shops |p ; ;‘m" ments of the industry.
WE WILL SUPPLY AND FINANCE EVERY |{ ? *tubes Therefore, we will TRAIN
BIT OF EQUIPMENT YOU NEED TO GET ) P excloded \VOUh R w-llEXs?gx
STARTED plus an inventory of parts and (P %, )a:'SHowdt:'i:;";he first
lies. | th d il stak .
TU?D.IQI:N r‘OFOFE:!" rYEo\;E:! “b:deA:E' BEF‘Z);E yg# i RADIO-TELEVISION month of two of your
ANY TRAINING ORGANIZATION. Under (F TRAINING SCHOOL '.éE'e’L'“foﬁi”?SésE%‘%
the RTS Business Plan vou receive: P 5100 5. VERMONT AVENUE JOB. TRAINING TAKES
1. An electric Iiﬂl’\ tor 6. Plans for shop } LOS ANGELES 37, CALIFORNIA FLA.CE 'N YOUR OWN
the shop front. arrangement. X
2. Radio and TV gest 7. Instructions on how 3 HOME, IN YOUR
Equipment. to go into business, Est. 1922 ,(ﬂ SPARE TIME!
3. Letterhcads, calling 8. Continuous consul- b . d'l
cards. repair tickets, tation and help. ; |
o Biic imvemory o % FP B g0 une e e act !
h sic inv e
i i e B o A "ow-
S. Advertising and 10. The right to usc
promotional the Famous
material. Trade Mark.

CUT OUT AND MAIL — T0DAY!

RADIO-TELEVISION TRAINING SCHOOL
) 5100 S. Vermont Avenue, Dept. PE-69,
BUSINESS 7_1 Los Angeles 37, California
: PLAN

Lo i

SEND ME FREE — all of these big opportunity books =
‘‘Good Jobs in TV-Electronics,’” 'A Rezpair Shop of Your Own'’
‘] and ‘‘Sample Lesson,’ | am intercsted in:

] Radio-Television O industrial Elcctronics
(Automation)

RTS' Membership in The
Association of Home Study
Schools is your ossurance of
Reliability, Integrity, and
Quolity of Training.

Name Ag
Please Print

Address

l
|
I
l
l
I
[

City & State
300
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Tips (Continued from page 32)

either side of the hole. The rubber will
rapidly dry into a ‘“grommet” that’s about
as good as a “real” one. Where appear-

H I G H F I D E L I T Y K I T s ance is of .importance, trim‘ the‘ grommet

x to shape with a razor after it dries.—John
® LAYER BUILT" e COLOR GUIDE A. Comstock, Wellsboro, Pa.

CHASSIS BOX REPAIR

Before you build

another kit, see this Frequent removal and over-tightening
new method of kit ) i 3 3
assembly. Each kit of self tapplng screws in a metal chassis
complete  with all box will ruin the threaded hole for further

parts and instruge
L tions.
20PGBK

20PG8-K 20 Watt Amplifier with built-in pres
amplifier and all controls. Net 59.50
L-6K 10 watt Amplifier (Little Jewel). Has
built-in preamplifier and record compensator
on phono channel. Net 24.95
207A-K Hi-Fi Preamplifier (Self-Powered). Feed-
back circuit with 10 controls. Net 44.50
250-K 60 Watt BasiC Hi-Fi Amplifier. For use
with a preamplifier (such as 207A-K). Net 79.50
...'.lll..llll"lll.llllllllll"'ﬁ.'.l
Grommes—Div. of Precision Electronics, Inc.
Dept. P-6, 9101 King St., Franklin Park, Ill.
Name of Dealer

{3 Send complete Kit details, 7 Kit .

[3J Check or M.0. enclesed [ C.0.D. $5 enclosed

Name.

Address use. To repair this damage simply tap
City. Zone. State

lightly around the edges of the damaged
MOST OUT OF hole with a small ball peen hammer until
~ the hole size has been reduced to about the
nu j' ST E R EO original diameter. Now the screw can be
- ! WITH THIS carefully rethreaded in the hole. Where
possible, hammer both sides of the chassis,

COMPACT but try to avoid marring any external

s T E R E o surface.—J. E. Pugh, Jr., Menominee, Mich.

CONTROL CE“TER PREVENT TWIN-LEAD TEAR
To prevent television twin-lead insula-
WITH BUILT-IN SILENCER tion from tearing at the point where the

A FLICK OF A FINGER GIVES YOU FOUR SETTINGS cut terminates, make a hole with a paper
ONE — TWO CHANNEL SOUND, Normal Stereo . . .
TWO—MONOPHONIC, combines both channels as mono-
phonic sound . . . THREE—STEREO REVERSE, channel
reversal for compatible listening . . . FOUR—OFF, cuts
sound to speakers without disturbing
volume settings. Phono pin jacks for|LIMITED TIME ONLY

GET THE

easy installation . . . GRAY CASE, in| INTRODUCTORY

handy plastic box . . . ... 50 OFFER

Add 50¢ for handling and 6 BOTH STEREO
postage.  COMPLETE

CENTER AND
CABLES ONLY I

MAKE YOUR HI-FI CHANGES THE 8 ON SAME $~|0
P.PD

EASY PIECE HI-FI ORDER

WAY CABLE KIT IN

Fit connecting cables to any HANDY
HI-FI installation . . . makes PLASTIC
cables from 18” to 109”! Phono STORAGE

pins and adapters . . . 10 day BOX $E40
money back guaxantee .. add ONLY 5 |

h b . .l
S Eiom ok ) “_..\‘. Fighe J FE 5 3 TS, Heme

.

50¢ for handling and postage.

SEND CHECK OR MONEY ORDER (NO C.0.0S) TO punch as shown. This is especially useful

SALES COMPANY at the antenna end of the line because the
ACT lVE 2714 N. SAWYER AVE insulation is exposed to cold weather, con-
tinuous flexing, and is thus more likely to

34 Always say you saw it in—POPULAR ELECTRONICS
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A PRODUCT OF ALLIED RADIO

huild this great new Acmighé-kik

tremendous value at only knight-kit 20-watt stereo hi-fi amplifier
- = Newest complete Stereo high-fidelity amplifier at an amazing low
$44.50. Incomparable value: Includes two built-in preamps for

magnetic cartridges. Singlc switch sclects phono, tuner or auxiliary

only $4.45 down stereo inputs, plus stereo reverse on each; also switches monophonic
input to both amplifier channels. Bass and treble controls boost and
never before such performance...  Aattenuate. Special clutch-type concentric volume control permits

individual channel balancing, plus overall volume control. Total
output is 20 watts (10 watts per channel at less than 114 %, distor-
at so low a price.... tion). Response, 20-20,000 cps, = 1.5 db. Hum and noise better
than 85 db below full output. Has four pairs of stereo inputs: mag-
netic cartridge, ceramic cartridge, tuner, auxiliary. RIAA cqualized
for stereo discs. Expertly designed push-pull output circuitry. Beau-

such styling...such quality

; EXCLUSIVE knighf-'f_if__‘b tiful custom-styled case, 44 x 1314 x 9”. With case, tubes, all parts,
ONEY-BACK € c wire, solder and instructions. Shpg. wt., 27 lbs.
EY-DALB __ . . .
Every KNIGHT-KIT meet.(s.c(:_ Model Y-773. Knight-Kit Stereo Amplifier, F.Q.B. Chicago. ..%4450
I § “shedspecll = _— T — = — e = - == ug
: xceeds Pub our 3 - s .
\‘ :aonS. or we retund ¥ see over 50 other fine knight-kits .. .write for catalog
‘J money. HI-FI KITS HOBBY KITS INSTRUMENT KITS
. Stereo Amplifiers Short-Wave Radios VIVM Cap. Checker
| ! isht-kits ARE Stereo Preamp AC-DC Table Radios VOM's R/C Tester, etc.
ONLY knight- e eenEn Stereo Control Clock-Radio Tube Checkers
' L A anuENT = Hi-Fi Tuners Radio-Intercom Oscilloscopes HAM KITS
UV by ding—no pre- Hi-Fi Amplifiers Transistor Radios Signal Tracer Receiver
I'\' . for easiest uildi L peri- Speaker Systems, Electronic Lab Kits Audio Generator Transmitter
yious electronic and others and many others Sweep Generator VFO, etc.
L .
ence needed .- _ EASY TERMS ON ORDERS AS LOW AS $20

- —— . e ey S e _— =

1
|-i
:

|

l

:

l

!
J

- e

A =0 AN 1 g + Dept.19-F9
100 N. Western Ave., Chicago 80, Il
O Ship Model Y-773 Knight-Kit Stereo Amplifier. $
[0 Send FREE ALLIED 1959 Catalog

1959 ALLIED (LD [T
CATALOG

Send for this value-packed
catalog featuring the com-
plete KNIGHT-KIT iine, as
well as the world's largest
stocks of everything in Elec-

]

1

t

i 1
tronics. 1 Address

]

1

encl.

Name
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SHIPPED ON APPROVAL

IN-CIRCUIT CNDENSER TESTER

Model CT-1

‘ AN ABSOLUTE ‘MUST” FOR
EVERY SERVICEMAN!

Here is an in-circuit condenser tester
that does the whole job. The CT-1 ac-
tually steps in and takes over where
all other in-circuit condenser testers
fail. The ingenious application of a
dual bridge principle givesthe CT-1 2
tremendous range of operation. . . .

. . .

in-circuit checks:

» Quality of over 80% of all condensers
even with circuit shunt resistance pres-
ent...(leakage, shorts, opens, intermit-

tents)
s Value of all condensers from 200 mméd.
to .5 mfd.
w Quality _of all electrolytic condensers Model CT-1 —

housed in stufv_dy
Transformer, socket and wiring leakage hammertone tin-
yc;‘;asci‘l,; pe 4 G ish steel casé s 50
complete with Net
test leads
SIZE: W-6" H-17 D=3V

(the ability to hold a charge)

out-of-circuit checks:

4+ Quality of 100% of all condensess .. » (lcakage, shorts, opens and inter-
mittents)

» Value of all condensets from S0 mmid, to .S mfd.

w Quality of all electrolytic condensers (the ability to hold 2 charge)

v High resistance leakage up to 300 megohms

4 New of unknown condensers . « . transformer, socket, component and wire
ing leakage capacity
SPECIFICATIONS

o Ultra-sensitive 2 tube drift-free circuitry Multi-color direct
scale precision readings for both quality and value . . . (in-circuit
or out of circuit) ® Simultaneous readings of circuit capacity and
circuit resistance e Built-in hi-leakage indicator sensitive tg over 300
megohms e Cannot damage circuit components e Electronic eye
balance indicator for- even greater accuracy © Isolated power line

IN-CIRCUIT RECTIFIER TESTER

Mode! SRT-1

Checksallpower rectifiers
in-circuit whether
SELENIUM, GERMANIUM,
SILICON, etc.

§ nd low price, v

employing selenium, germani
jcon power rectifiers.
i re

for an .
greater than ever.

THE SRT-1 CHECKS ALl POWER
RECTIFIERS {N-CIRCUIT AND out-
OF CIRCUIT WITH 100% EFFECTIVE-
NESS FOR:

o Quality vV Fading 1 Shorts Opens
W Arcing ¥ Life Expectancy

Model gRT-1—housed
in sturdy hammertone
finish steel case com-

29%
plete with test leads Net

SPEClFlCATlONS
ifi . (selenium,
5 25‘?.3‘2?-?J}n',"’s?ﬁ'c?n‘f°:(§5'%%'{r"‘°a;“=’ﬂ‘cﬁ,"».5'é’,'“o‘..?.'ﬁ.’c'-.'.‘é.?.?." ma-(
© Will not blow fuses cven when connected to 2 dcad's.horl. .
e Large 3" highly accurate multi-color meter .« sens:hve yet rugged.
es for in-gircuit and out-of-circuit tests.
ver heat rectifier being tested.

qize: w-6» H=17 D3N

o Separate meter scal

e Cannot damage of ©

Just clip SRT-1 test leads across rec
it Wi i di

To n the circuit wilhou isconnecling re
S|MPLE ll:re‘ss' !ce‘;t ;wilch and get
OPERATE easy—lo-rcad three-color meter scales. ..«

36

chart that "fss-ucu e Co

yo
wil

MINI-CHECK TUBE TESTER

. Model MC-1
eal ECONOM
MULTIPLE SOCKE¥
TUBE.TESTER without
sacrifice in ACCU-

RACY, SPEED
ATy ks

Here is a muiti
. multiple
tester designed to r:gglkeiirvmg;

i —

O..T.w
CXL

budgets. Alth A X K .

boasts a u..‘;q"u‘ﬁf"-'fw in price it @ - @ 0
‘Bbles you to chegl'(rc:v'lry that en- - ~ran
s Lok ok over o0 e | T, = e

tion that far exceeds

price class. others in its

Mode! MC-1 = :
ods C-1 — housed in T -
g y wrinklé finish steel s395° SIZE: W B
: W9~
Net H-8v2"
0-2%~

ocnec;,cm;mmSPEClHCAT'ONS

This inter-elem

Ritti laol ey Serics string Ty toits and leakage of

C cign tubes o 3 [V tubes, gas regulat over 600 tube types

Dopsece. s, @ Employs asnseings enable a test ators, auts 12 plate volt,

tivity means meter — most accur. e emission te ube in less than
H te t 4 st principte

Jacting Sans more accuracy . .. its ate fype available . s ® 3y

1ast phor br . . its jewel bearj -« . its preate i

indicator o 9 il onze tube socket ing_means lon : r sensi-

ament e s & Combi h ger life 1

Compariment ‘@ New fune Hstings forsiong nbination g5 and snort jewe]

abIalinelcord Stings UCRished l’erioc!i‘::’:nayme;1 in special back
at no cost e De-

plus these BONUS FEATURES . . . found
in no other low price tube tester

ecks for cathode to heater shorts s Checks for gas content
+» Checks f hode t

ter s

+ Checks all sectio 15 of multiple purpose tubes. .. wil pickup tubes

ahle load control enah es you to get accurate resu ts on all tubes
a ¥y 4

Ositively cannot become obso as new tubes are i d b

Positivet 0 bsolete tubes a ntroduced.

TRANSISTO :
TESTER ﬂg,on;lR

AN INEXPENS|
o VE QUALITY |
Fs o
D _
DIoDES QUICKLYAND.,;\RCA&JS&}%?&

day more an
Portable and inB transi
aids, and car radios's'
trial” d

in ifien
evlif:recsoms' ampliliérm i
e o - etC. Sing 2
ol r\Imlon excessj oo
Fain Shorts or ope.

Thang
Anp gy Nicy
" thge Hiny

o FICATION
&= raeﬂz;:s naﬂll clransislnrs, ins
. T out i
fode ana” unijunction typee’
e gain, leaka
'orlwcurrcnk .
leslsa:d to reverse cur,
an be made cv;:n!l
5 . 4
hal‘lzaam ls"not av,

Cluding
types :’oer' et
é’ei,en‘l()cns. shorts g:t’

cks all diode's lo;
Bain e Ay
Manufac.
ailabic o

Model TT.

! -2 — h

i taeiond
Plete wi(h»tceasste eags

leads
SIZE: We6r Hoyor o

245

Net
-aYer

meter j
ed Io'r's

E.f.

A. color
g code s L
s into omes com, o that co ¢
a special rear col‘:ll;;ertr:"h( '?Dlac,;:eb?gotn R
ent. ransi

EATU Th

ck alt RE: Jhe 172 ca

| be farcck 2l new. type transistors e S Anot becom,

rished periodically ot my ooe® they e i engineered 1o ropi
st. e

lll to che.

EASY TO BUY IF SATISFIED

see order form on facing page
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Convince yourself at rno risk that CENTURY instruments are indispensable

in your every day work, Send for instruments of your choice without abliga-

F o R Io D AY FR££ T R I A l tion .. . try them for 10 days before your buy . .. only then, when satisfied,
Peak-to-Peak

pay in easy-te-buy monthly instaliments — without any financing er carrying charges added.
N/ WITH LARGE EASY-TO-READ 6" METER —

VACUUM TUBE VOLT ME'!'ER
featuring the sensational new MULTI-PROBE - rorent pending SR~

No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes

© DCProbe @ AC-Ohms Probe © Lo-Cap Probe @ RF Probe

The VT-1 is a tremendous achicvement in lest equipment. With its unique MULTI-PROBE it will do
2l the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do vou

Battery Operated

Model
VT-1

have to cart around a malze of entangled cables, lose time allernating cabies of
placed probe, With just 2 twist of the MULTI-PROBE tip you can set it to do an

r hunting for a mis.
y one of many.time.

saving jobs. A special holder on side of case kecps MULTI-PROBE firmly in place ready for use.

FUNCTIONS
DC VOLTMETER

OUTSTANDING FEATURES

® Completely portable — self powered with long life
batteries — permits use everywhere @ New advanced
pentode amplltier circuit assures i
drain @ Large 6 100-microampere meter, many fimes

«« Will measure D.C. down to

1.5 voits full scale with minimum circuit loading,
and give accurate readings of scale divisions as low
2s .025 volls . ., Will measure low AGC and oscillater
bias voltages from .1 voits or less up to 1500 volts

Zero center provided for al balancing measurements
such as discriminator, ratio detector alignment and
hi-ti amplifier balancing.

AC VOLTMETER ... True Peak.to-Peak measure.
ments of any wave foim including TV syne. defiection
voltages, video pulses, audio in hi-f} amplifiers, AGC
and color TV gating pulses Scale divisions are

ted|
practically burn-out proof e Mand-cratieg circuitry
eliminates the srrv-'ce headaches of printed circuitry o
1% resistors used for permanent accuracy e Separate
::;g{n'::: :?’:m‘“"o';divno;‘;, A v_lgf';surcs.ﬂsdns“:: RF Rround return far low-loss RF measurement o Micrn.
most other V.T.v.M.'s there is no foss accuracy r"""’. type co-axial connector o Matching cover pro-
on the lowest AL range. ects instrument face — snaps on and off instantly,

ELECTRONIC OHMETER .. Measures from o
to 1000 megohms . . . Seate divisions are easily read
down to .2 ohms . .. Will measure resistance values

SPECIFICATIONS

DC Volts — 0 to 1.5/6/30/150, 300/600,1500 volts
AC Volts {RMS ana Peak-to-Peak) — 0 to 3/12/60/300/1200 volls
0

hms — 0 t0 a billion ohms, 10 ohms*center scale — Rx1/10/100/1K 710K/
100K/ 1M

RF — Peak reading demodulator supplied for use on all OC ranges
Zero Center — available on all 0C volt ranges with zerp at mid-scale

Decibels — from —10 Db to +10/22/36/50/62 based on the Dbm wnit: OQb-
IMW in 600 ohms

Impedance — 11 mezohms 0C, I megohm AC, 10 megohms Lo.Cap
Input Capacity — 139 mmid. RMS, 250 mmid. Pean.to Peak, 25 mmfd. Lo-Cap

FAST-CHECK TUBE TESTER

Simply set two controls .

Model VT-1 — fully wired and
callbrated, housed in hand-
some hammertone finish steel
case. complete with MULTI.
PRC:|BE.and lh'or-

ough instruction

manual coverings 50
2ll the applica- Net
tions in detail. :

from .2 ohms to one billion ohms . - Wil detect
high resistance leakage in electrolytic and by-pass
condensers.

RF and LO-Cap MEASUREMENTS . . .
With these extra V7.1 functions you can measure
voltages in extremely high-impedance circuits such
as sync and AGC pulses, d ving saw tooth voltages,
color TV gating pulses, mixer output Tevels, |I.F.
stage-by-stage gain ana deteclor inputs.

Mode|
FC-2

- . insert tube . . . and ress quality bu
any of over 700 tube type ] VI TUST SR test

Over 20,000 servicemen are now usin
servicing time way down, elimi
by selting more tubes with very little

chose the FAST-CHECK above all other tube testers,
PICTURE TUBE TEST ADAPTER

INCLUDED WITH FAST.CHECK RANGE OF OPERATION
Epables you to cieck afl » Checks quality of over 700 tubes types, employing the time
picture

tubes  (including ode emission test. This Covers more than
$he new short-neck 110

including the newest series-strin
V tubes, ayto 12 plate-voit tubes. 0Z4as, magi o
dexreg type) for cathode regulators, special purmose hi-fi tubes al'w eavg::a !'y;é;:e‘sdbg::
emlssion, shorts and life +# Checks for inter-element shorts 2nd leakage. :
expectancy .. . also to reju. + Checks for £as content,
venate weak picture tubes, » Checks for life-expectancy,

SPECIFICATIONS

Multiple switching only two settings are P il
u .. re
[ No'ar‘moymg roll chart checking , g tube RaTT sions

® No time consuming
on conventional testers
focated inside cover, N
tion of muiti-section tub

SIZE: W43,

H-11ve poayy-

I

d — full
) st a : 1al scale on meter for low current tu Sensati o
Model FC.2 — p, ; o line voltage variation o 12 filament pos;tio i L & EEnsation for
rubbed‘oak carr;?:;c‘i:als"e hcaonr:. 56950 no shock hazargs e L € positi ns e Separall.e Eas and short lewet indicators o Line isolated —
plete with CRT adapter Net NOTE.'

ccme obsolete | | | circuitry is engin

eered t,
25 they come out. New tube listings are furnisheg Caaccommodate

periodically at no cost.

CONVENIENT TIME PAYMENT PLAN — no riNaNCING CHARGES

CENTURY ELECTRONICS CO., INC.

CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 306, Mineola, New York

Please rush the instruments ch for free tr t fied I agree to pay
M T.1 In-Clr Condenser Tester 34.50 1 ush the instruments ¢ e:kecoaloday| 'ec:u:.lll sal;s-e [1 &t
odel CT-1 In-Circuit Condensel slel $34. i e
l D $9.50 within 10 days. Balance $5 monthly for 5 months. e down payment within 10 days and the monthiy instaliments as shown. If nat

i i ithin 10 days and there is no
FINSLL TSN Tester sns 50 | completely satisfied | will return the Instruments within
Model MC.1 Mini-Check Tube Teste

o
. further obligation. It is understood there will be NO INTEREST or FINANCING
The extremely low | FERSEHIMISI e Tl ran SR months. | cnarges aadeq.

e RT-1 Io-Circuit Rectifier Tester A
prices are made ;ﬂdog;l :i(hin 10 days. Balance $5 monthly for 5 months.

ALL CENTURY
INSTRUMENTS ARE ||

Name - - [ E Please print clearly
" )y ; h $24.50
el (] 115 112 s ey o 8
you are buying d Mogel VI-1 Battery vsac;:;:"w;‘\lro:omnl;r’" . msos"s‘hs: Addrets o e S g
14.50 within 10 days.
rect from the :Audel FC-2 Fast-Check Tube Tester i e m$°5.i9l-"5s° )
manufacturer. $14.50 within 10 days. Balance $11 monthly " city ..

Prices Net F.0.B. Mineola, N. Y.
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The specs are the proof ...now your Tips (Continued from page 34)

BEST BUY in ) become brittle and tear after it's been in
use for a while.—James A. Clifford, Detroit,

ham gear is ;
Mich,

TELEPHONE WRAP HOLDS CABLES

Standard telephone cable wrap can be
used ta bundle interconnecting cables and
other wires that should be kept together

e @09
-y

,“%@.‘-«Mf—n—"" Q—"’a

90-WATT CW TRANSMITTER . . #720
KIT $79.95 WIRED $119.95

Conservative, highly efficient design plus stability, safety,
and excellent parts quality. 80 thru 40, 20, 15, 11, 10
meters (popular operating bands) with one knob band-
switching. 6146 final amplifier for full ‘‘clean” 90 W input,
protected by clamper tube. 6CL6 Colpitts oscillator, 6AQ5
clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. ‘‘Novice
limit"" calibration on meter keeps novice inside FCC-re-
quired 75W limit. No shock hazard at key. Wide range, hi-
efficiency pi-network matches antennas 50-1000 ohms,
minimizes harmonics. EXT plate mod. terminals for AM
phone modulation with 65W input. Excellent as basic
exciter to drive a power amplifier stage to max. allowable
input of 1KW. Very effective TVI suppression. Ingenious
new 'low silhouette’ design for complete shielding and
“living room’' attractiveness. Conservatively rated parts,
copper-plated chassis, ceramic switch insulation. 5" H,
15”7 W, 814" D.

neatly. Simply cut off 1” sections and wrap
them around the cables at strategic points.
This technique will work well even with
underchassis wiring in power supplies, etc.
—Dave Muirhead, New York, N. Y.

CLIP SOLVES PLUG FALL-0UT
A dual clip (Muller #22) can be used to
prevent an a.c. plug from accidentally pull-
ing out of the cube tap of an extension
cord. Slight tugs on the cord tend to pull

—— - ety v
. b

NEW UNIVERSAL MODULATOR-DRIVER  #730
KIT $49.95  WIRED $79.95  Cover E-5 $4.50

Superb, truly versatile modulator at fow cost. Can dellver 50 W of undis-
torted audlo slgnal for phone operation, more than sufficient to modulate
100% EICO =720 CW Transmitler or any xmitter whose RF amplifier has
plate input power of up to 100W. Multi-match output xmir matches most
loads between 500-10,000 chms. Unique over-modulation Indicator permits
easy monltoring, no need for plate meter. Lo-level speech clipping & tiltering
with peak speech freq. range circuitry. Low distortion feedback circuit,
premium quality audio power pentodes, indirectly heated rectifier filament.
Balance & bias ad). controls. Inputs for xtal or dynamic mikes, phone patch,
etc. Excellent defuxe driver for high-power class B modulation, ECC83/12AX7
speech ampl., 6AL5 speech clipper, 6AN8 ampl, driver, 2-EL34/6CA7 power
output, EM84 over-mod. indicator, G234 rect. Finest quality, conservatively
fated parts, copper-plated chassis. 6” ¥, 14" W, 8" D.

NEW GRID DIP METER . . . . . #710

KIT $29.95 WIRED $49.95 including com.
plete set of coils for full band coverage.

Exceptionally versatile. Basically a VFO with micro-
ammeter in grid: determines freq. of other osc. or
tuned clrcuits; sens. control & phone jack facilttale
“zero beat” listening. Excellent absorption wave
meter. Ham uses: pretuning & neutralizing xmitters,
power indication, locating parasitic osc., antenna
adj., correcting TVI, de-bugglng with xmitter power
off, determining C,L,Q. Servicing uses: alignment of
filters, IF's; as sig. or marker gen. Easy {o hold &
thumb-tune with 1 hand. Continuous 400 kc—~250 mc
coverage in 7 ranges, pre-wound 0.5% accurate coils.
500 ua meter movemen?. .6AF4(A) or 6T4 Colpitts osc.
Xmfr-operated sel. rect. 214~ H, 2% W, 674" L.
Satin deep-etched aluminum panel; grey wrinkle steel
case.

the plug out of the socket while you are
working. This can’t happen if you attach
a dual clip onto the two cords as shown in
the photo.—Joseph A. Carroll, Brooklyn,
N. Y.

KNOBS FROM LAMP SWITCHES
It is often difficult to find a knob that
will go on the shaft of a Vari-Loopstick

NOW IN STOCK!

Compare & take them home—right ''off antenna coil. Suitable knobs can be found
the shelf''—from 1900 neighborhood EIQO .

E100 50 Bohases formack. I Soe st on old switches from floor or desk lamps.
ments Tl (ee TGFouRNORE, she Tatg tru- To use one, just screw it on the shaft. It

33-00 Northern Blvd., EICotpr.©l|9518. probably won't fit exactly, but this is to
Long Island City1,N.Y, "~ co. ne. | advantage as it prevents the knob from
See EICO’s other ad on page 40. slipping.—Bob Culter, Oswego, Ore.
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For slevec

and monaceal,
/zeo/z/e whe fnoee
ﬁty/z /ide/af(r/ tecone-
mend thés oﬁan(/,veft.’

Confirm this with any
experienced dealer?

The Garrard changer reproduces
music precisely as recorded, with-
out introducing any distorting fac-
tors such. s rumble or wow. A
Garrard changer is actually a
superb turntablercombined with a
scientifically engineered all-alumi-
num tone arm. This tracks at the
correct stylus pressure without un-
desirable resonances.

When considering the claims of
changers “‘specifically designed for
stereo” or turntables “to play
sterco properly”, it is well to re-
member that for years Garrard
changers have had ail the qualities
necessary for this type of sensitive
reproduction.

Standard Gavrard
Tone arm with Stereo
Cuartridge (underside
view through a
transiucent record).

For your stereo or monaural system

insistona

There’s a Garrard for

81C every high fidelity

‘ &NDOt\S“'D system . . . all fully
ol wired for stereo and
monaural records.

Six models: $32.50

to $89.00.

Muail this coupon for free
Guarrard Comparator Guide.

Garrard Soles Corp.,

Dept. GF -359, Port Washington, NY,

Please send free Garrard Comparator Guide which
;:ontmares all Garrard players and their advanced
eatures.

Name

Address —

City Zane State
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EICO, 33-00 Northern Blvd,, L.1.C. 1, N. Y, PE-6
Show me HOW TO SAVE 50% on 65 models of
top-quality:

~ \ [ HI-FI T TEST INSTRUMENTS [J ‘*HAMY GEAR
Send FREE catalog & name of neighborhood EICO
ur | dealer.
o

the experts say

ADD 5% IN THE WEST

FM Tuner HFT90
e wess
@ Wired 355,

- Mono “one of the best

i - reamplifier n get in high

STERED e O B buys Y04 {50Lf its” T

preampie? 0 -9 -0 | TR | wEoe  aocRa
s i .95. Y. incl.

= kit ssg.Fsssl. = with Power\g:'lrsp‘y s = Kit sag.ssthdw?r‘;%ersgs.S?S.

wired $109.95. Kit $33.95. Wired $49.95- ' inci. Cover & F.E.T.

o nt'’ —
Excellel 2.Way

SATURDAY REVIEW; L
HI-FI MUSIC AT HOME. Mo?o Po{é%r % Bost);:::g
tifiers h A

;;r(;\'p 35, 30, 22. ; SysteT H‘si%‘

Tesmole 14-Watt; use \/ e i

Preamplifier 2 for Stereo) jactory-b.gs

1 R K 50, L) cabinet: $39.95.

o 5. Wired $41.50. B '

i b Omn‘-direcnona\
e - Speaker System
flexibility . e o comp‘e‘ey
fadory;btfyil&. ﬁ?/‘.‘;"so
6" M 1o atly musical”

M inentt
STEREO Dual EmineIGH FIDELITY.

2 bargain”—HI-FI REVIEW : \megra((seg
¥ 3 ifiers: 0
W amplifiets: GO
- &

ifi 3 12-Watt; use "
power Amplifier 0 = G Stereo) ugine for Stered
ot 545“5? e ' 495 Fine \JODERN HI-Fl.
it $43.25: ired $57.95
wired $74.95. Wire

««.and in

New
Power & Bjas

S -
Trans;Js,:.t,t:.:i'r)lfzfeodr M'S,’?.tg.’ ized v
Eqpt, = i-Signal acuum T
m Kit 310 98 T"}ﬁ?’s’{;“gfgﬂ V°"";(€:er =958
i ¥ R W99, i
RRa T Wired $26.95. Wired $35.55: ek
& Uni-Prop
New ” i 3 H
TUE & car Ne¥ 5” Push-py)| &’11'353"9""
Tester =612 K $44'3 Wired $45.95.
Wired 3532 1°°°V0hms/Vo|t Wired $7.93
Fast-checks K‘,O‘M-‘?536 De Y
radio/TV tubes Wi it $12.90, 5" 8¢ -5 MC | !
pilot lamps, etc’ ved S1L.R Kit $70.95 | | Tube Tester
s ete. , .95, 2 ] 625
Wired $129.50, | |® Kit saﬁ 9
50 .95,

i Wired $49.95,

[E8a ¥
el @ gF Signal Series/ SVB&tIZV
5‘3"4‘! & ene‘rg:&r Paralle| 5|,-m,~anatfg
@\ B:s B kit eor R-C
¥ £ Kit $26, 95 - COmbi B R A & charger
— . .95, - natio, i ¢
T Wired $39.95. Kit $13.95 W,Box xlmg Kit $29.95, Wired $§8109550 ompxaggs%.
* conred $19.95 Extra-filtereq 7o Kit $19.95

1350 Combinat; transi i .
atonst | i 5g.ae" CQUIPt. #1060 Wired $29.95,

Wired $47.95

IN STOCK! Compare,
take them home — right ‘‘off the shelf'’ — from 2000 neighborhood
dealers. Over 1 MILLION EICO instruments in use throughout the world.

« sce Page 38 for EICO's BEST BUYS in '"HAM'' GEAR.
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NE DAY, in the not-too-distant future, the average ham may mean

it literally when he asks a distant buddy, “How do you read me?”
He will mean not “How well do you hear me?” but rather *“How clearly
can you read my test pattern?”

Ham TV today is admittedly a limited pastime, indulged in by a hand-
ful of dedicated adventurers using makeshift equipment. But at least
one electronics manufacturer, the Electron Corporation of Dallas, Texas,
is determined that things will not always be thus. Mort Zimmerman, the
company’s president, reasoned that when the Federal Communications
Commission set aside the 420-450 mc. band for amateur television back
in 1957, it meant for the band to be used. So he is marketing a complete
ham video station.

Dave Baxter of Dallas, known in amateur circles as W5KPZ, is using
the new equipment to telecast to several other Dallas amateurs whose
TV sets are equipped with special u.h.f. converters to receive him. And
in Denver, two ham clubs are buying the Electron Corp. gear on time,
paying for it with a $6 monthly membership assessment. The cost of the
complete package at present is $2895.

Ham TV Pioneers. Though such commercial gear should do much to
popularize ham TV, amateur television has been with us longer than you
might think. Its roots can be traced to the earliest days of video experi-
mentation. And just before World War II, the Radio Corporation of
America actively encouraged amateurs to jump on the television band-
wagon it was then striving to get on the road. With the war, television
went into mothballs for five years. But when it ended, the Armed
Forces unloaded tons of surplus radar and other electronic gear.
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Some of the Armed Forces’ surplus gear
was snapped up quickly by a few of the
more enterprising radio amateurs. Many of
these hams were operating on the West
Coast, where probably the greatest con-
centration of video hobbyists can be found
today. On clear, bright days, small groups
of these intrepid pioneers can be seen climb-
ing up neighboring mountains, loaded down
with equipment with which to exchange
test patterns and live images.

For transmitters these hardy hams gen-
erally use modified radar gear, though
some build their own. The pickup equip-
ment is likely to be a primitive iconoscope
camera originally built for wartime guided
bombs, a Buck Rogers type weapon tried
by the Army Air Forces toward the close
of World War II.

Unfortunately, these surplus iconoscope
cameras provide considerably less than
good picture quality, and they gobble up
light much too greedily. So the average
member of the tiny TV ham fraternity is
more likely to content himself with trans-
mitting slide shows. For this he uses a
setup known as a flying spot scanner.

Flying Spot Scanner. This interesting
device is actually made up of two separate
items: an ordinary TV receiver and a
photoelectric multiplier tube, such as the
931A. Together with a video amplifier and
a video transmitter, the flying spot scanner
makes a dandy gadget for televising still
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TV ham Dave Baxter,

WSEKPZ-TV, is sandwiched
between his gear.

Dave works out of Dallas, Texas.

transparencies. Here's how it operates.

The TV set is tuned to an unused chan-
nel, so that its screen is lit up with the
swept trace lines but shows no picture.
Its brightness control is turned up as far
as possible. Next, a slide or other trans-
parency is placed against the face of the
picture tube, and the set is adjusted until
the trace lines just fill the part of the tube
covered by the slide.

Now the photoelectric multiplier is
placed right in front of the slide. The light
hitting the photocell, after going through
the transparency, is not just a blob of illu-
mination; it is actually the scanning action
of the picture tube’s electron gun. As this
light hits the photoelectric tube, it gener-
ates a signal that is fed to the video am-
plifier. The video amplifier, in turn, feeds
either a monitor set, a video transmitter, or
both.

Result: a neat reproduction of the trans-
parency on the monitor and on the receiv-
ing set of another ham.

This technique can also be used to pro-
duce positive images with photographic
negatives if their phase is reversed in the
video amplifier.

Two Typical TV Hams. Many of to-
day’s television amateurs, as might be ex-
pected, are actually professional electronics

POPULAR ELECTRONICS



PIX MONITOR
TV RECEIVER 35 MM PROJECTOR
(PHOTOCELL  REPLACES
LIGHT  8uL8)
O
gn'
"[ is
Y ANTENNA
4
TRANSPARENCY
35MM VIDEO TRANSMITTER
AMPLIFIER
Sophisticated version of flying spot scan-
ner. Older system involves putting trans-
parency directly against screen of TV set
with raster reduced 1o size of transparency. _;.
= ‘\ 0
&'jSKPJ r

Tuning up the transmitter. Dave Baxter's sta-
tion is believed to be the first installation of com-
mercially made (Electron Corp.) ham TV gear.

engineers who like to tinker with video in
their spare time. In New York, for ex-
ample, two TV hams are Arnold Proner,
W20MU, a television broadcast engineer
with the National Broadcasting Company,
and Bill Ziner, W2MMY, an engineer in the
research department of the Lewyt Corpora-
tion.

Working together, Arnie and Bill actu-
ally built their own vidicon cameras and
amplifier-transmitter gear from the ground
up, copying standard circuits in commer-
cial use. The cameras are patterned after
an old RCA vidicon design used for tele-
vising motion picture films.

June, 1959

For optics, Arnie Proner uses an f/1.9
50-mm. lens from a Leica camera. “It gives
a slightly telephoto effect on the vidicon,”
he will tell you, “but it does a pretty good
job.”

Before Bill Ziner graduated to the vidi-
con, he had worked out a really sweet ver-
sion of the flying spot scanner. “I took an
old 35-mm. projector and rewired it, replac-
ing the lamp with a photoelectric multiplier
tube,” he relates. “So I had a perfect slide
changer setup for my transparencies. Then
I simply filled my entire TV picture tube
with scanning lines and focused the slide
projector on its face. I worked out the
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Home-built rig of Ar-
nold Proner, broadcast
engineer for NBC, in-
cludes rack-mounted am-
plifier-transmitter, vidi-
con camera, and moni-
tor. Most of the equip-
ment is similar to early
commercial circuitry.

44

focus by the focal length of the projector’s
lens and checked it on the monitor. Airing
slides with this rig was just like putting on
a regular slide projection show, only the
process was reversed.”

Vidicon Simplifies Matters. The vidi-
con cameras turned the flying spot scanner
into a child’s toy for Bill and Arnie. They
still sent each other test patterns and other
slides in transparency form, but now they
were also sending live pickups with ease.
And transmitting slides was a much easier
project.

They did it in two ways. Either they
projected the slide on a wall and turned
the vidicon camera on the projection or
they aimed a slide projector right into the
vidicon camera’s lens. This would give a
reverse image which was then corrected by
electronic flopping in the amplifier.

Arnie also succeeded in transmitting
movies. He did this by beaming an 8-mm.
projector on a screen made of translucent
material and spotting the vidicon behind
the screen. The vidicon picked up a reverse
image from the rear of the screen, and the
image was electronically flopped.

Because their gear was not fully refined,
Arnie and Bill found that they had to take
turns transmitting to one another on video.
Their transmitters completely blanked out
their own receivers. But this was normal
radio practice and presented no problem.

Arnie’'s gear once was put to a very
practical use when he and his wife couldn’t
corral a baby-sitter while they made a
short visit next door. Arnie trained the
vidicon on his sleeping infant and Bill did
the baby-sitting electronically at a distance
of ten miles.

Commercial Equipment. Ham televi-
sion is characteristically a strictly video
proposition; because hams have radio trans-
mitters and receivers anyway, there is no
need for TV audio circuitry. And amateur
TV, as practiced by these pioneers, is pri-
marily a builder’s hobby. There are few
other video hams within reach of their
short-range equipment, and the challenge
is mainly one of seeing if they can put
together workable rigs.

(Continued on page 128)

Rack-mounted ham TV transmitier manufactured by E.lec-
tron Corp is small enough to sit atop a desk. Use of slu.?es
permits the equipment to be adjusted and serviced easily.
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Radio Waves,

Sunspots

EVERAL mornings cach week, in the

center of New York’s financial district,
the roof of a small structure lccated atop
the RCA Communications building swings
open. A hovering helicopter could then
see Mr. John H. Nelson, a serious-looking
man with thinning hair, assume his place
behind a six-inch refracting telescope. Mr.
Nelson, an expert in electronics and astron-
omy, has one of the most specialized and
unusual jobs in the world; he is a propaga-
tion analyst.

What, exactly, does a propagation ana-
lyst do? Well, Mr. Nelson fcrecasts the
radio weather, or, in more scientific terms,
he predicts the magnetic condition of the
ionosphere, a major factor in the propaga-
tion of radio waves over long distances. To
demonstrate the practical value of knowing
what the radio weather will be, let’s take a
typical example.

Transatlantic Message. Suppose we
want to send a message from INew York to
London. Normally, this message would be
transmitted from the RCA station at Rocky
Point, N. Y., directly to London. But today,
let's say, Mr. Nelson has predicted that con-
ditions will be bad over the direct New
York - London route.

So, after consulting one of Mr. Nelson’s
charts, we decide to reroute the message
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and Planets

New techniques aid in

predicting radio weather

By SAUNDER HARRIS
WINXL

over an alternate path which is free of
ionospheric disturbanees. Instead of taking
the direct route, we send the message
through traffic relay points at Paramaribo
on the northern coast of South America, or
at Tangier in North Africa. From these
points the message is relayed to its destina-
tion in London.

This rerouting takes advantage of nor-
mally ideal north and south transmitting
conditions. Thus, rather than being chopped
up and garbled because of unfavorable
ionospheric conditions, thanks to Mr. Nel-
son’'s advance warning, our message gets to
London clearly, accurately, and on time.

Radio Propagation. To appreciate the
importance of knowing the condition of the
ionosphere in predicting radio weather, it
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Propagation anaiyst John H. Nelson
is shown at his observatory (above) in
the heart of New York City's financial
district. In photo at right, Mr. Nelson
uses solar map to study sunspot activity.

is necessary to understand how a radio
wave is propagated through space and what
part the ionosphere plays in this process.
The ionosphere extends from about 40 to
200 miles above the Earth and is composed
of a fantastic number of “free” electrons
which have been knocked loose from their
atoms by ultraviolet rays, cosmic rays, and
solar radiation. This gigantic electron sea
floats high in our atmosphere, and, like its
watery counterparts on Earth, it has tides,
storms, and currents.

If conditions within the ionosphere are
right, when a radio wave from a transmit-
ter strikes it, the wave will be bounced
back in much the same manner that light
rays are reflected by a mirror. Thus, the
radio wave can be returned to the Earth at
a considerable distance from its point of
origin (see Fig. 1). Long-distance radio
communication would be impossible with-
out this reflecting action of the ionosphere.

The next question is: how does a propa-
gation analyst know when the ionosphere
is going to reflect the radio wave properly ?

Charting the Planets. Amazing as it
may seem, Mr. Nelson predicts the condi-
tion of the ionosphere, and thus, the radio
weather, by charting the positions of the
planets. He first began to study radio wave
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Illustrations courtesy of RCA Communications

propagation in 1946, at which time he was
able to achieve 80% accuracy on 24-hour
forecasts by basing predictions on sunspot
observation. In spite of the apparent suc-
cess of the sunspot prediction method, how-
ever, he felt that the condition of the iono-
sphere was determined not only by sun-
spots, but also by the relative positions of
the planets as they circle around the sun.

Later investigation proved this theory to
be correct. As a result of studying plane-
tary positions in addition to sunspot activ-
ity, Mr. Nelson's forecasts are now 90%
accurate for 30-hour periods. His long-
range forecasts, covering periods of 36
days, are 80% accurate.

Pluto’s angular relationship with the
other planets is exceptionally significant in
its effect on the radio weather, according to
Mr. Nelson. During the International Geo-
physical Year, which began on July 1, 1957,

POPULAR ELECTRONICS
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Fig. 1.
back to Earth by the action of the

Radio waves are reflected

ionosphere, thus making possible
long-distance radio communications.

and ran through December 31, 1958, there
were six very severe magnetic storms and
radio disturbances. Analyzing his data, Mr.
Nelson found that the positioning of Pluto
at a critical zero angle—three times with
Venus and once with Mercury—showed up
on four of the six disturbances. Since
Pluto’s mean distance from the sun is 3,671,-
000,000 miles, its influence would seem to be
far-reaching indeed.

Important Relationships. The results
of Mr. Nelson’s plottings of the planetary
positions over more than ten years of re-
search have brought to light six important
facts about the relationships of the planets
and radio conditions on Earth. These are
the significant relationships which he uses
in making forecasts, and may be summed
up as follows:

(1) Best radio reception periods occur
when Saturn and Jupiter are 120° apart.

(2) The most severe disturbances occur

when Mars, Venus, Mercury and the Earth |

are in critical relationship near points of
the Saturn-Jupiter configuration.

(3) When two or more planets are at
right angles to each other, or in line on the
same side of the Sun, or in line with the
Sun between them, magnetic disturbances
occur more frequently on the Earth’s sur-
face. (See Fig. 2.)

(4) When the planets have moved away
from their critical relationship, there is a
corresponding decline in the severity of the
magnetic weather.
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(5) Three planets equally spaced at 15°,
30°, 60°, or 120° have a tendency to produce
disturbed radio signals if two of the planets
are fast-moving and one is a slow-moving
planet, or if all three are fast-moving
planets.

(6) Three planets equally spaced at 60°
and four planets equally spaced at 60° will
disturb radio signals if at least two or more
of the planets are fast-moving. If three or
more of the planets in this arrangement are
slow planets, no disturbance will occur.

Successful Predictions. Mr. Nelson
does not attempt to explain why these
things happen as they do. What he . has
learned from his study is that they do
happen. Proof? His predictions are suc-

© cessful!

In making a forecast, Mr. Nelson starts
by calculating the positions of the planets
with respect to each other. When a signifi--
cant combination of angles is indicated, he
then calculates the positions to plus or
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Fig. 2. When Saturn, Jupiter, and the Earth are
at 90° to each other, magnetic storms appear on
Earth and radio reception is poor. Drawing on
page 45 is artist's concepﬂon of this relationship.

minus 6 minutes of arc for each hour of the
day. It is this data which allows him to
make the forecast.

The implications of John Nelson's work
with the planets and radio waves leaves one
with the impression that planetary posi-
tions might be important in other phases
of our lives. Perhaps the ancients’ supersti-
tious study of the heavens deserves re-
evaluation by those of us interested in
modern science. —Bo-
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Build a

Citizens Band

Transceiver

A “walkie-talkie’’ with simplified semi-kit construction

puts you on the air—person to person

EMEMBER the “Walkie-Talkie” of

World War II fame? How would you
like to have your own compact transmitter/
receiver that will let you “keep in touch”
wherever you go? You say you don’t have
an amateur license? Don’'t let that bother
you, because the recent opening of the 27-
me. Citizens Band by the FCC makes it
possible for anyone (except minors and
aliens) to own and operate a
transmitter without a ham
ticket. So here’s the P.E. “Citi-
zens Talkie” transceiver—de-
signed for battery operation in

By DONALD L. STONER, W6TNS

your car, boat, or at any fixed location
where line power is unavailable.

The Citizens Talkie has a range of 2-5
miles when communicating with a fixed
station using an outside antenna. The dis-

Completely assembled unit
is shown at lower left with
back cover removed. Reading
from top to bottom, subassem-
blies are: transmitter, receiver,
and the audio/modulator unit.

tance you can cover with a pair of these
units using a whip antenna will be some-
thing more than one mile. On a high spot
(such as on a hill top), the range is un-
predictably good.

Ordinarily, the construction of a trans-
ceiver would be quite an undertaking.
However, several innovations make this job
as painless as possible. The transceiver is
divided into three sections and the connec-
tions between the sections are ‘“coded” for
easy identification. Thus, you can build a
section at a time and ease the wear and tear
on both brain and budget.

The major portion of the transceiver, the
transmitter section, can be purchased wired
and tested, or as a kit which includes all

POPULAR ELECTRONICS
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Fig. 1. Pictorial dia- oSt
gram of the audio/mod-
ulator subchassis. The
tube socket lip on the
chassis should be cut
in about 1” and folded
up to an angle slightly
less than 90 degrees.

the parts listed alongside the transmitter
schematic. This subassembly (available
from International Crystal Mfg. Co., Inc,
18 N. Lee, Oklahoma City, Okla.) is a new
development intended for Citizens Band or
radio control applications.

CONSTRUCTION

Start by cutting the audio and receiver
subchassis from a piece of Reynolds ‘‘do-it-
yourself” aluminum as in Figs. 1 and 3.
Punch all tube socket and other holes first.
Then cut a slot in the audio chassis on each
side of the tube socket hole and bend this
“lip” up to an angle of 15° from the vertical.
File the edges and steel-wool the aluminum
for a neat appearance.

Terminal strips TSI and TS2 are made
from a standard 8-lug Cinch-Jones strip.
Hold it with the two mounting feet toward
you and cut it squarely between the third
and fourth lugs from the left. The left sec-
tion will have three lugs and the right sec-
tion will have five lugs.

Prepare the bias battery (BI) by taping
four miniature penlight cells together and
connecting them in series. Solder a lead
from the positive terminal of one battery to
the negative terminal of the adjacent bat-
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AUDIO SUBCHASSIS PARTS

Bl—6-volt bias battery (four RCA VSO74 cells
wired in series)

C1—20-ufd., 150-volt electrolytic capacitor

C2—.01-uid. disc ceramic capacitor

J1. ]2—-Open-circuit phone jack

R1-—33,000-0ohm, Ve-watt resistor

T1—Transceiver transiormer with plate, grid and
microphone winding (Triad A-21X)

T2 Plate-to-phores or line transformer (Triad
A-23X)

TSl-—Terminal sfrip (Cinch-Jones $6C) (see text)

V1—3V4 tube

1—7-pin miniatuze tube socket

1—Headphone set (2000 ohms)

1-—-Carbon microphone
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Fig. 3. Pictorial diagram showing wir-
ing details of the receiver assembly.

__ 0//... ~
=

. 3/4
] / / .‘

13/8

Fig. 4.

to 43
GIMMICK j
oo

4

RECEIVER SUBCHASSIS PARTS
C3—20 putd.
C4—S5-pputd. butterfly variable capacitor (E. F.
Johnson Co. 5MBI1)
C5-—82 putd. All capacitors disc ceramic,
C6—.001 utd. 200-volt rating or higher
C7—470 putd. unless otherwise indicated
LI—11 turns of #24 wire %" diameter, 16.turns
per inch (Air Dux #516)
R2—3.9-megohm, Vs-watt resistor
RFC1—2.5-mh. iron core choke (Miller #6302)

TS2—Terminal strip (Cinch-Jones 56C) (see text)
V2—I1L4 tube

10004 u 19 | 470

)
— ppld AW e ,
1—7-pin miniature tube socket - o o u
& z oz
] o &
< @
&
10 GIMMICK
RECEIVER
PIN2, V2

J3
ANTENNA (@ 1

Fig. 5.
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tery until you have two remaining termi-
nals, a positive and a negative. Check the
voltage between the terminals—it should
read about six volts.

The audio section is constructed first.
Mount transformers T1 and T2 with 4/40
hardware with the 5-lug terminal strip
(TS1) installed under the front mounting
bolt of 7'2, as shown in Fig. 1. Secure the
batteries next to T1 with a bracket made
from a %" aluminum strip. (The remain-
ing holes are used later for fixing the chas-
sis to the cabinet.)

Now wire the audio circuit as in Figs. 1
and 2. Lead length is not critical but the
parts placement shown should be most con-
venient.

Make sure to connect the color-coded
leads of T1 correctly: black to negative ter-
minal of penlight cells, green to pin 6 of
V1, red to TS1-5, and one of the yellow
wires to pin 5 of V1. The remaining yellow
and blue wires are connected later.

Connect the color-coded leads of T2 in a
similar manner: red to pin 3 of V1, blue to
pin 2 of V1, black to ground. The green lead
is later connected to J2. Clip the unused
yellow wires short.

Complete the audio unit by connecting
the battery three-wire cable. Connect one
wire to TS1-2 and label it Common. Con-
nect the second cable wire to TS81-3 and
label it +1.54. Connect the remaining wire
to TS1-4 and label it +90B.

The receiver section, which is shown in
Figs. 3 and 4 is simple and can be con-
structed very quickly. The circuit consisting
of L1, R2, C3, C4 and C5 is wired separately,
before being mounted on the receiver chas-
sis.

Prepare the Air Dux coil (L1) so that
you have 11 turns with 1" leads on each
end. Solder the 20-pufd. capacitor (C3)

C8—68 pufd. All capacitors dise
C—47 puid. ceramic, 200-volt
C10—.005 pfd. rating or ;liqher.

Cll,Cl4, Cl5—,001 pfd. unless otherwise

Cl2,C16—.01 ptd. indicated

'C13—12 pufd.

C17—32-puid. variable cupcnclror (E. -F. Iahnsoa
Co. 30M8)

ClM{B«gMd. {average) cqmpress{on .padde:
_ capacitor (Arco #303)
J3—HCKrlype phono jack (Ant,)
L2—14 turns of #26 wire close- wound on 1/4
- slug-tuned form
'Sy Efpl!ed with International Crystul FO-150 !:u,
!ld.inq crystal, 53435
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tight across the coil with short leads. Lo-
cate the exact center of the coil (5% turns)
and depress the adjacent turns slightly. Tin
this center-tap so that RFC1 and C6 may
be easily connected later. Solder the coil
leads to the two stator terminals of capac-
itor C4 and connect a 2" length of bare
wire to the single rotor terminal.

Mount the tuned circuit assembly by C4’s
mounting nut; this nut should be only
finger-tight as it will be removed later and
used to mount the entire receiver sub-
chassis to the cabinet panel.

The transmitter (Fig. 5) should be wired
at this time, unless you purchased the unit
prewired. Instructions are ‘included with
the kit and you should have no trouble if
you follow them carefully. When the trans-
mitter is completed, connect an 8" wire to
the terminal designated Filament (T'83-3)
and label it as such. The B+ (TS83-5) and
Modulated B+ (T'83-1) terminals will be
connected later.

The cabinet should be prepared next.
Check the placement shown against your
subassemblies (particularly the transmit-
ter) for they fit quite closely.

Drill all holes, except the three (Load,
Tune, and Antenna) associated with the
transmitter. Then install JZ and J2 in %"
rubber gommets; you may have to push a
bit, but the nuts will go on. Mount S1 and
S2 with 81 nearest the center of the chassis
and wire as shown in Fig. 6.

Install the audio chassis in place with
sheet metal screws through the bottom of
the chassis box and wire this unit into the
complete unit, following Fig. 7.

INSTALLATION

Now, let’s head down the home stretch
by installing the receiver subchassis. Re-
move C4’s mounting nut and mount the

'I'RANSMITTER SUBCHASSIS PAR'I'S* Sl

L3-—17 turns of ;‘.‘.38 dosa-ﬂmrmd on 5’!18" Inxm
R3—100,000 ohm

F4—22,000 chms - «AH rea‘:;sfars yﬁ_ :
R5—18,000 chms - Y v?ratﬁ':bmpcéﬁﬁcaq
R6—33,000 0bms 377

R7—8200 ohms i
' RFC2-—10-meter choke, 56 mmx of #30 mqmeled
wire close-wound on l-watt resist )
T83—-5-lug terminal mip rpqr! d nwﬂar) =
V3—IL4 tube e i
V4—3A4 tube .
Xtal.—Crystal im dsai;ad* ﬂwnnel l.li Cjﬁsenq

~ Band (not part of g.m -
S14.95, less crystal; Nccfal FO-MG; vﬂm cmu; usiad,

AT
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Front panel holes and
parts mounting are
shown at right. Three
upper holes are drilled
to fit the jack and
slotted capacitor
shafts of the trans.
mitter. Before assem-
bling the transmitter,
use its front panel as
a drilling template.

receiver subassembly over the %” front
panel hole. The unit should be positioned
so that tube V2 extends over microphone
jack J1. Now wire in the subassembly and
connect a four-prong plug on the end of the
battery cable as shown in Fig. 7. Install
the knob on Cj4. Note that with this type
of capacitor only 90° of rotation is required
to cover the entire band. Make sure to cut
a notch in the cabinet cover so it will not
crimp the cable.

12 70 TSI-3

Fig. 6. Wiring details of toggle switches Si
{on-off) and S2 (transmit-receive). Leads
to JI and J2 should connect to the normally
grounded lugs {JI and J2 are insulated from
the metal chassis by /4" rubber grommets).
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Transmitter subassembly at left
is available prewired or as a kit.
Construction from scratch is not
recommended because of criti-
cal wiring and parts mounting.

FOR C18 (LOAD) S|

Jl
(MIC)

Install the transmitter next. Visually -

check the chassis alignment and drill the
holes to fit the shafts. Mount the trans-
mitter using extra nuts on the Tune and
Load capacitors. Now connect a 2" piece of
insulated hookup wire to pin 2 of V2 and a
6" piece of wire to the antenna jack. Run
the longer wire through a convenient hole’
in the transmitter chassis and twist tightly
around the shorter wire soldered to V2.
This forms a “gimmick” capacitor a little
less than 1” long and completes the wiring
of the transceiver. -

TESTING AND TUNING

Check and double-check your wiring.
Then, assuming everything looks okay,
check the power circuits—an error here
could ruin the tubes or batteries.

Place both 81 and 82 in the down position
(Receive and Off), and connect an ohm-
meter between -A/-B and +1.5A of the plug
on the end of the battery cable. (See Fig.
7.) The meter should read “open circuit.”
Now, flick the power switch to the On
position. The meter should read very few
ohms. Switch back to Receive, and remove
tubes VI and V2. The meter should in-
dicate dan open circuit. Replace the tubes

POPULAR ELECTRONICS
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T1-8LY

RECEIVER TI-YEL

f.—_— RANSMITTER
ANT, u

PIN 2 -Vi

T2-GRN
1

BATTERY
[~ APPROX. |L_"5

3’ LONG I
T Frones
I
(XA

Fig. 7. Recheck battery plug wiring
carefully before use. Don't forget to
install jumper between the two nega-
tive pins connecflng to "Common."

ADDITIONAL PARTS

B2—Battery pack, 1.5-volt “’A,” 90-volt *B” (RCA
VS064)

S1—S.p.s.t. toggle switch

$2—D.p.d.t. toggle switch

1--3' length of flexible 3-wire cable

1—4-prong battery plug for V5064 batlery

2—V," rubber grommets

]—3" x 5" x 7" cabinet (Bud Minibox CU-2108)

and move the ohmmeter lead from the
+1.5A terminal over to the +90B wire. The
ohmmeter needle will kick and then drift
back to more than 100,000 ohms after the
filter capacitor charges.

If these tests come out as described, you
can safely energize the receiver. You should
hear a very loud hissing noise, which in-
dicates that the receiver is working. Con-
nect an antenna to the transceiver as
described below. If you are lucky, you may
hear stations in the Citizens Band, but
more than likely you will have to “trim”
the receiver frequency.

The coil has been constructed so that you
will come out slightly lower than 27 mc.
By bending in the turns of L1, you can put
it “on the nose.” It might be worth your
time to have the unit aligned at a service
shop with an accurate TV marker gen-
erator. At the low end you should hear the
generator on 26.9 mc., and at the high end
on 27.3 mc.

The transmitter tune-up procedure is
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described in the information accompanying
the International Crystal unit. You can
make a dummy testing antenna with a #49
pilot lamp and a plug that will fit the an-
tenna jack. With this inserted and the
transmitter energized, adjust coil L2 and
the Tunel/Load capacitors for maximum
brilliancy. The bulb should light very
brightly. Connect the microphone and

TO WHIP
10 43 ANTENNA
M—.
OHMITE
Z-50
Fig. 8.
be—— 36" ——]

SPAGHETTI !

whistle into it. The bulb should get notice-
ably brighter.

GETTING ON THE AIR

The Citizens Talkie can be used with a
dipole antenna (measuring 9 6" tip-to-tip)
fed by 25' of RG-58/U coaxial cable. You
can also use a “whip” antenna so that it
becomes a true “walkie-talkie.”

(Continued on page 125)
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OR A relatively small investment, any

audiophile can both have his music and
beat the heat. All he needs is a moderately
priced, good-quality, weatherproof loud-
speaker, a portable stand, extension cord, a
handful of connectors, spade lugs and small
hardware, and an hour or so of spare time.

The “Patio Hi-Fi” consists of a Univer-
sity Type MLC weatherproof loudspeaker,
a standard microphone stand and a 50’ ex-

Details for mounting
the loudspeaker are
shown. at right, exten-
sion cord details on the
next page. The length
of the extension cord
will depend on where you
want to use the speaker.

'HALF CLOTHESLINE
CLEAT SECURED WITH
MACHINE SCREW

& NUT

By LOU GARNER 2

% S0 o

R
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TWO TERMINAL
# . LOCKING PLUG

atio Hi-Fi

Extension Speaker

. . . for outdoor listening pleasure

tension cord. The entire assembly is an in-
expensive, compact, and easily portable ex-
tension loudspeaker which permits you to
“put music where you want it.” It can be
shifted from the front porch to the patio,
to the yard, or wherever you wish—but you
needn’t dash like crazy to move the assem-
bly inside during a sudden summer shower.

The loudspeaker is equipped with a
mounting bracket pre-punched with 4”-
diameter mounting holes. Ream out the
center mounting hole to %”-diameter to fit
a standard %" mike stand, and secure the
loudspeaker in place using knurled 5"-27
ring nuts. Almost any type of microphone
stand can be used, although a broad-base
stand will provide better stability.

POPULAR ELECTRONICS




Attached to the loudspeaker is a short
two-conductor cable terminated in a two-
terminal plug. Use a “locking-type” con-
nector to minimize the chances of the
speaker connection being broken while the
audio system is in use. An open speaker
connection could damage your amplifier!

Secure the speaker cable to the mounting
bracket with a standard cable clamp. Drill
a small hole in the speaker bracket for the
mounting screw. This screw (and nut) can
also be used to mount a half clothesline
cleat to store the extension cord.

The extension cable can he made up of a
25' to 75’ length of standard ‘“zip-type’ line
cord. Terminate one end in a locking-type
socket to match the loudspeaker plug and
the other end in a pair of spade terminals

50 FOOT COIL OF
LINE CORD

WRAP WITH
ELECTRICAL TAPE

TWO TERMINAL
LOCKING SOCKET

SPADE OR HOOK
TERMINALS

PARTS LIST

1—Weatherproof high-fidelity loudspeaker
(University Type MCL)

1—Microphone stand (Atlas CS-1 or equiva-
lent)

1—Clothesline cleat (see text)

2—54"-27 knurled machine nuts

1--Cable clamp

1—V4"” 8.32 flat-head brass machine screw

1—8-32 brass hex nut

2—Spade or hook terminals

1—50' two-conductor “‘zip’ line cord

1—Two-terminal locking type plug
(Cinch-Jones No. P-302-CCT-L)

1—Two-terminal locking type socket
(Cinch-jones No. S-302-CCT-L)

Misc. electrical tape, solder, etc.

for connection to the amplifier. Wrap each end of the line cord with electrical tape
to prevent any tendency for the wire to “zip” apart in use.

Set up the loudspeaker wherever you wish. Connect the proper end of your ex-
tension cord to the loudspeaker plug, uncoil the extension cord, and connect the
other end to the proper output terminals of your power amplifier. Switch on your
amplifier, tuner or record player, and enjoy some real cool hi-fi,
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Nuvistors
and Micro-Modules: _—

New developments in

miniaturization

WO developments which could

shape the future of the electronics
industry were recently announced by
the Radio Corporation of America.
One, a new type of vacuum tube
called the “Nuvistor,” comes from the
laboratories of the RCA Electron
Tube Division. The second, a new
technique of integrating electronic
circuits into “micro-modules,” was en-
gineered by RCA under a contract with the
U. S. Army Signal Corps.

The Nuvistor. A new concept in tube
design, the Nuvistor is notable for several
reasons. Roughly one-third the size of con-

Tiny military radio has been
made smaller than an average
lump of sugar through the use
of micro-module techniques.

ventional tubes which perform similar func-
tions, it employs a unique cylindrical type
of construction which is ideally suited for
mass production techniques. Materials used
are ceramics, steel, molybdenum, and tung-
sten. The Nuvistor uses no glass or mica in
its construction.

Electrodes are supported from one end in
a cantilever fashion. This feature elim-
inates the need for mica support discs or
spacers. Because of the low mass and shape
of the electrodes, Nuvistors can withstand
a high degree of shock and vibration.

Advantages claimed are miniaturization,
improved ruggedness, reliability, efliciency,
and lower power drain. Nuvistors operate
satisfactorily at temperatures in excess of
those possible with conventional tubes. An-
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J«"".

Three Nuvistors are shown beside their larger glass-
tube counterparts.
samples of a triode, tetrode, and
Nuvistors outperform conventional types and make
possible smaller, more efficient electronic instruments.

Left to right are developmental
beam power tube.

other interesting feature is the inclusion of
indexing lugs to simplify insertion into tube
sockets.

It is expected that Nuvistors will be use-
ful in industrial, military, and entertain-
ment applications. Limited production will
start next year. Future refinements include
the possibility of incorporating the cold
cathode design now under development by
Tung Sol and the Signal Corps (see Popru-
LAR ELECTRONICS, May, 1959).

Micro-Modules. Developed primarily
for military applications, micro-modules are
nevertheless expected to find their way into
industrial and entertainment equipment.
Seemingly the end step in the trend toward
miniaturization, they are composed of tiny
wafers one-hundredth of an inch thick and
a third of an inch square. These wafers,
each of which is an electronic circuit com-
ponent such as a resistor, capacitor, transis-
tor, etc., are stacked, interconnected, and
encased in a protective coating.

The use of micro-modules makes possible
no less than a tenfold reduction in size and
weight of electronic devices. Tests indicate
that the tiny cubes should be highly de-
pendable, require little power, and provide
high performance. It is expected that mass
production techniques will lower their cost
sufficiently to justify a “take-out-and-
throw-away” repair philosophy.

Micro-modules developed to date have all
employed transistors. There is no reason,
however, say RCA spokesmen, why they
could not be combined with vacuum tubes,
or Nuvistors, to offer functions not pro-
vided by transistorized circuits. —30—
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T COULD BE that you, like so many

others, feel that world-wide reception
can be had only on the short waves. But
with a good receiver and antenna, it is pos-
sible to log all continents on the medium-
wave broadcast band.

You may say to yourself, “That’s all well
and good, but I can't afford a professional
receiver, and I don’'t have the room for a
500’ long-wire.”” Well, while such equip-
ment is certainly desirable, less expensive
receivers can be utilized successfully. Very
inexpensive D/F (Direction-Finder) re-
ceivers, such as the 12-tube MN-26C and
the 17-tube BC-433F, can be purchased at
many surplus stores and made to work as
well as most communications receivers.
This is not so surprising when you consider
that the BC-433 has three r.f. stages.

The ¢Q-5’er.” OQlder console models
usually contain sensitive chassis, and can
be adapted for DX work by the addition of
a Q-multiplier, sideband slicer or “Q-5er”
to increase selectivity. Of course, the ac-
cessory must match the receiver's i.f.
frequency.

The surplus BC-453 receiver, long known
as the ‘“Lazy Man’'s Q-5'er,” contains an
85-ke. i.f. which is very sharp. It can be
employed with any i.f. frequency commonly
used in broadcast receivers (175, 262, 455
and 456 kc. being the most common) by
breaking the i.f. signal lead in a convenient
place, connecting to it a small capacitor
and, from that, a length of coaxial cable
to the antenna post on the “Q-5'er.”

Audio from the “Q-5’er” can then be
taken from a large capacitor connected to
its output stage and fed into the receiver’s
phono input, if it has one. If it does not,
the lead from the detector to the volume
control in the receiver can be cut and a
shielded cable run from the volume control
to the “Q-5er.”” It may be necessary to
connect a variable resistance in series with
this lead to avoid overloading the receiver
audio section.

If desired, the sensitivity and signal-to-
noise ratio can be boosted considerably by
connecting a simple preselector (r.f. ampli-
fier) between the antenna and receiver an-
tenna posts.

Antennas. The higher and longer anten-
nas are much to be preferred, whether they
are of the long-wire or the dipole type. If
it is impossible to erect an antenna more
than ten feet high or so, just remember
that any antenna is better than no antenna
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Log All
Continents

on the
Broadcast

Band

By
GLEN H. KIPPEL
WOWPO/WPESNA

Medium waves provide

real DX’ing challenge
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at all, and concentrate on making the re-
ceiver more sensitive.

Since few antennas can be long enough
to resonate effectively at broadcast fre-
quencies, the alternative is to scoop in as
much signal as possible. If you can, use
stranded antenna wire, as it has lower sig-
nal resistance than solid wire, and use
double insulators to reduce losses in wet
weather.

Join a Club. If you have the equipment,
you need to know where and when to listen.
To find out what other DX'ers are hearing,
the best thing to do is to join a radio club.

The Newark News Radio- Club, 215
Market St., Newark 1, N. J., dedicates a
section of its monthly bulletin to the broad-
cast band. Another club is the National
Radio Club, ¢/o Harold F. Wagner, R. D.
#1, Lake City, Pa.

The DX’ers’ Radio Club, which was
formed solely for the purpose of BCB
DX’ing, also issues a monthly bulletin. In-
formation can be had by writing to the
DX’ers’ Radio Club, c/o Jim Ernst, 563
Park Ave., Scotch Plains, N. J.

Using the Station List. Stations which
are heard well in the United States, plus
some of the better DX stations which are
heard regularly, are listed at right.

As a rule, the European and African sta-
tions can be heard from sunset, local time,
until they begin to fade out around sunrise
in Europe. You can bring in the Central
and South American stations until they
sign off around 0100 EST. The Pacific Area
and the Far East are heard best from
around 0300 EST until American stations
sign on and drown out the weaker DX.
Stations listed as being in the Caribbean
Area can be heard from about 0410 EST,
when they begin signing on. And listeners
in western states will find that some sta-
tions in Central America will come in
better in the early morning hours because
there will be less local interference.

Winter is the best season for DX, al-
though the early spring is almost as good.
The reason is that the sun’s rays strike the
ionosphere at more of an angle and cause
less ionization of the atmosphere, resulting
in less ionospheric absorption.

The years of low sunspot activity will
provide better DX for the same reason.
The next sunspot low will be 1964 to 1966,
but there is no reason to wait until then be-
cause solar activity varies considerably
even over very short periods.
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FREQ.

DX BROADCAST

CALL

(ke.) | LETTERS STATION NAME (Location)

EUROPE AND NORTH AFRICA

665
701
764
845
890
935
980
1142
1205
1205
1286
1295
1439
1466

1500

RV129

Emisora Nacional (Lisbon,
Portugal)

Radio Moghreb (Sebaa
Ayoun, Morocco)

Radio Lausanne {Sottens,
Switzerland)

Radio ftaliana, Roma |l
{Rome, ltaly)

Radio Algiers Il (Algiers,
Algeria)

Radio Africa-Moghreb
{Tangier, Tangiers)
Radio Algiers | {Algier,

Algeria}
{Kaliningrad, R.S.F.S.R.)
(Alexandria, Egypt, U.A.R.)
Radiodiffusion Francaise
(Bordeaux, France)
Radio Prague (Prague,
Czechoslovakia)
B.B.C. (Daventry, Great
Britain)

Radio Luxembourg (Villa
Louvigny, Luxembourg)
Radio Monte Carlo {Monte

Carlo, Monaco)
Radio Renasenca (Lisbon,
Portugal)

CENTRAL AND SOUTH AMERICA

540
640
650
655
660

660
675

730
730
755V

760

XEWA
oW

TIBAS

CMCU

XEBZ
YNDS

CMHU

XEX

XEWB

La Yoz de America Latina
{San Luis Potosi, Mexico)

Radio Nacional (Guatemala
City, Guatemala)

Radio Monumental {San

José, Costa Rica)
Radio Nacional del Salvador
{San Salvador, El Salvador)
Radio Garcia Serra (Havana,
Cuba)
{Mexico City, Mexico)
Union Radio (Managua,
Nicaragua)

Radio Mambi (Havana,

Cuba)

XEQ, Radio Panamericana
{Leon, Mexico)

Radio Sisi (San José, Costa
Rica)

La Yoz de América Latina
(Mexico Cify, Mexico)
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STATIONS HEARD IN THE UNITED STATES

FREQ. ' CALL ~ FREQ.
(ke:) - LETTERS STATION NAME (Location) = (ke.}
790 CMCH (Havana, Cuba) 790
820 HJED  Radio Lenti {Cali, Colombia) 800
830 CMBZ  Radio Salas (Havana, Cuba) 830
840 HJKC  Radio Nuevo Mundo

{Bogot4, Colombia) 840
845 HROW  Radio Montserrat 850
{Tegucigalpa, Honduras) 870
854 OAX4A Radio Nacional del Peru 870
{Lima, Peru) 880
860 CMBL  Radio Aeropuerto
{Havana, Cuba) 900
880 TILS Para Ti {San José, 900
Costa Rica) 920
880 TeJ Radio Nuevo Mundo {Guate- 930
mala City, Guatemala)
890 HJCI La Voz de la Victor 950
(Bogoté, Colombia) 1010
900 TILC Radio Hispafia
{Cartago, Costa Rica) 1040
900 XEW La Yoz de América Latina 1180
{Mexico City, Mexico)
910 CMCF  Union Radio (Havana, 1220
Cuba) 1370
935 YNW Radio Mundial
{Managua, Nicarsgua) 1380
950 CMBF {Havana, Cuba)
980 PRES Radio Nacional
{Rio de Janeiro, Brazil) 630
995 TIFC Faro del Caribe
{San José, Costa Rica) 640
1060 CMCX (Havana, Cuba)
1075 YSEB La Voz de Latino América 655
{San Salvador, El Sal-
vador) 660
1150 CMCA Radio Popular
(Havana, Cuba) 670

1235 ZBM! {Hamilton, Bermuda)

1340 ZBM2  ({Hamilton, Bermuda) 675
1540 ZNS (Nassau, Bahamas)

690
OCEANIA, FAR EAST

550 KMVI {Wailuku, Hawaii) 730
590 KGMB  (Honoluly, Hawaii)
630 KPOA  (Honolulu, Hawaii) 810
660 2YC (Wellington, New Zealand) 810
670 JOBK  Nippon Hoso Kyokai

{Osaka, Japan) 880
690 KULA {Honolulu, Hawaii)
730 KFOD  (Anchorage, Alaska) 1200
770 3L0 {Melbourne, Australia)
785 Radio Pyongyang 1435

{Pyongyang, North Korea}
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CALL
LETTERS

406G
1YZ
JOBB

4RK
KILA
KAIM
2GB
JOLB

KFRB
4YC
KAHU
VRH

JOKR
JONR

47B

4AK
JOJB

KHON

STATION NAME (Location}

{Brisbane, Australia)
{Rotorua, New Zealand)
Nippon Hoso Kyokai
{Osaka, Japan)
{Rockhampton, Australia)
(Hi|o. Hawaii)
{Kaimuki, Hawaii)
{Sydney, Australia)
Nippon Hoso Kyokai
{Fukuaka, Japan)
{Fairbanks, Alaska)
{Dunedin, New Zealand)
(Waipahu, Hawaii)
Radio Suva
{Suva, Fiji Islands)
Radio Tokyo (Tokyo, Japan)
Asahi Broadcasting Company
{Osaka, Japan)
{Dunedin, New Zealand)
Voice of America {Naha,
Okinawa, Ryukyu Islands)
{Oakey, Australia)
Nippon Hoso Kyokai
{Kanazawa, Japan)
{Honolulu, Hawaii)

CARIBBEAN AREA

CMQ
CMHO
PJA-10

ZFY

YNDS
CMBC
VP4RD

WKVM
CMW

TG
CMA

PJA-5

Radio Centro
(Havana, Cuba)
Radio Centro
(Santa Clara, Cuba)
The Voice of Aruba (Aruba,
Netherlands West Indies)
Radio Demerara {George-
town, British Guiana)
Radio Progreso
(Havana, Cuba)
Union Radio
(Managua, Nicaragua]
Radio Progreso
(Havana, Cuba)
Radio Trinidad
(Port of Spain, Trinidad)
{San Juan, Puerto Rico)
Radio Reporter de Cuba
(Havana, Cuba)
Radio Nuevo Mundo (Gua-
temala City, Guatemala)
Radio Musical de Cuba
{Havana, Cuba)
Redjo Keklboom (Aruba,
Netherlands West Indies)
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Heath's RP-3 kit can be put together
with ordinary hand tools. Clear in-
structions allow even a rank amateur
to tackle the assembly with confidence.

60
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NTRODUCED on the market late
last year by the Heath Company,
Benton Harbor, Mich., the RP-3 is the
world’s first and only record changer
in kit form. It is a complete record-
playing unit; in addition to the changer
itself, the ‘“‘package” also includes an
unassembled mounting base, pickup,
stylus pressure gauge, and 45-rpm
spindle.

A rather unusual feature of the RP-3
is its changing mechanism. Unlike most
record changers, it has separate drive
systems for rotating the platter and
powering the changing mechanism.
This enables the platter to “pause”
during the change cycle, with the re-
sult that records fall on a stationary
surface and cannot be ‘“ground” to-
gether.

Assembly is not difficult. The 40-page
instruction book, like most Heath in-
struction books, is a model of clarity
and includes numerous exploded and
detailed diagrams. The whole job, in-
cluding putting the base together and
mounting the pickup, can be completed
in from three to six hours.

Thanks in part to the basic simplic-
ity of the design, the RP-3 unit which
we assembled worked well after only
a few minor adjustments were made.
No problems of rumble, wow, or flutter
became evident, and the changing
mechanism performed faultlessly. If
you're in the market for a reliable
changer at a reasonable price, the RP-3
kit merits your consideration. —Fo-
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“Q-Squelare”

Transistor
Generator

E HAVE ALL READ of the advantages

of using square waves to test our hi-fi
equipment, only to be scared off by the cost
and complexity of the generator. The rise-
time requirements are strict, or interpreta-
tion of the results is very difficult. However,
low-cost transistors are available which
make possible a simple unit with rise-times
as good as 2.5 microseconds.

The cost of the complete transistor
square-wave generator is less than $10.
Single-knob control is used, for selecting
100-cycle, 1-ke. or 10-kc. output, and for
turning the generator on automatically. An
Off position is provided to save the battery
when it is not in use, although the operat-
"ing current is about the same as normal
leakage for a penlight battery.

Mounting and Wiring. Components of
the “Q-Square” are mounted by their own
leads to a perforated Bakelite board. Cut
to fit the Bud CU-3003 box, the board is
held by four small brackets. Note the neat
placement of the parts. Wiring is done by
laying the component leads next to each
other and soldering.

June, 1959

Check your hi-fi
avdio amplifier with a

multi-square-wave generator

Be careful to heat-sink the transistors
when soldering. And where connecting
wires are required, use solid tinned hookup
wire with the insulation removed. The re-
sult looks like a printed circuit, without its
headaches. The battery holder is fastened to
the board with #2 sheet-metal screws.

Wire in all components except R4. Tem-
porarily connect a 1-megohm potentiometer
as a variable resistor in its place. After all
wiring has been carefully checked, insert
the battery with the positive end toward

2. Plug in the output lead and connect to
the vertical input terminals of your oscillo-
scope. Turn S1 to the 1-kec. position.

It will take several seconds for C2 to
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charge and allow the generator to operate.
Vary the potentiometer resistance until the
square waves are symmetrical. Shut off the
gencrator, disconnect the potentiometer
without disturbing its setting, and measure
its resistance. Then select a resistor of the
same value and wire it in place.

Substitutions. If the gencrator does
not give a stable pattern with any value of
R}, or a symmetrical pattern cannot be ob-
tained, interchange the transistors. Per-
formance may be improved somewhat by
the use of more expensive transistors such
as the 2N168A.

Don’t be surprised if the 100-cycle and 10-
kc. square waves do not look square on
your scope—its response may be much
worse than you thought. Remember that a
response to at least 100 kc. is necessary to
get a square waveform.

It may also be necessary to try several
different capacitors for C3, to sct the op-
erating frequency far enough away from a
multiple of the a.c. line frequency. If this
is not done, the interaction (in the scope)
will cause the pattern to exhibit “crawl” or
be difficult to lock.

Using the Generator. Squarc waves
are very rich in harmonics. When they are
used for testing, a great deal of information
about the frequency response, phase shift
and transient response of your amplifier
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Phenolic subchassis is prewired, then in-
stalled in the cabinet with small brackets.

HOW IT WORKS

The circuit consists of a common-base amplifier
feeding a common-collector stage through a fre-
quency-determining capacitor (e.g., C4). Feedback is
provided through the common cmitier resistor (R3).
When power is applied the base bypass capacitor
(C2). charges through R1, applying a reverse bias
to QI, turning it of, and thus allowing C4 to
charge through Q2, turning it on. ‘I'his state con-
tinues until C2 is fully charged. Thereafter, €2
serves merely as a low-impedance a.c. path to ground.

With the inhibiting effect of C2 removed, C4 dis-
charges through the Qi collector load resistor (R2).
QI is kept off by the current drawn through R3 by
Q2. The voltage applied to the base of Q2 is re-
duced, lowering the bias current through R3, turning
Q1 on. The drop in collector voltage through R2 is
transmitled as a pulse to cut Q2 off. At this time
C4 begins to charge through the base-emitter path
of Q2. When its charge is great enough, it will turn
Q2 on, initiating a new cycle.

POPULAR ELECTRONICS




can be seen at a glance. The “Q-Square”
was designed to operate into at least a 20,-
000-ohm load, making it suitable for most
hi-fi amplifiers.

Connect the output lead to the amplifier
input, disconnect the speaker and replace it
with a resistor, and connect your scope
across the resistor. Be sure that your load
resistor is rated to carry the power output
of your amplifier. Now turn the amplifier

Frequency-determining capacitors C3, C4
and C5 will provide 100-, 1000-, and 10,000-
ke square waves. Other frequencies can be
obtained by using other capacitor values.

PARTS LIST

Bl—1.5-volt penlight cell

Cl-—8-ufd., 6-volt electrolytic capacitor
C2—50-utfd., 6-volt electrolytic capacitor
C3—.02-ufd. capacitor (100 cps)
C4—.002-ufd. capacitor (1000 cps)
C5—200-ppufd. capacitor (10,000 cps)
J1—RCA-type phono jack

Q1l, Q2—2N170 transistor
R1—120,000 ohms

R2—2000 ohms

R3—680 ohms

R4—680,000 ohms (see text)
S1—3-pole, 4-pos. switch (Mallory 3134])
1—Chassis box (Bud CU-3003)
1—Battery holder (Acme #35)

Al resistors
Vo-watt
composition

gain control to minimum, set your tone con-
trols for flat response, and turn on the
generator.

Bring up the gain control until you see
a clear pattern on your scope. Then com-
pare the pattern to those shown here. You
can also rotate the tone controls to see just
how much cut and boost they allow.

With your speaker connected, the “Q-
Square” will enable you to check for speak-
er “hangover,” transient response, and
cabinet rattles and resonances. —o—
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TEST FREQUENCY = 100 CYCLES

Excessive low-frequency response

{bass boost)

Insufficient low-frequency response
(bass cut)

Leading phase shift

Lagging phase shift

GO

TEST FREQUENCY = 1 KC. or 10 KC.

Peaked high-frequency response
{treble boost)

Slight high-frequency loss

Severe high-frequency loss
(treble cut)

Damped oscillation (ringing)

SOOS

Typical square-wave distortions which
are encountered in hi-fi amplifier testing.
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You can take advantage of the best job
opportunities in the world if you know
how to:

® Measure your education and
experience

® look for and land a job

® Save money on an overseas job

® Make your electronics education
pay for itself

HE BEST job opportunities in America

today are in the field of electronics, and
anyone with enough interest, initiative or
knowledge can carve out an exciting and
profitable career for himself in America’s
fourth largest industry. The electronics in-
dustry has grown and is continuing to grow
so rapidly that the demand for trained tech-
nical personnel is outstripping the supply
and will continue to do so. This situation
is a headache for companies that are des-
perately seeking men to fill the empty tech-
nical positions, but it’s a bonanza to anyone
with a technical bent who wants to insure
his future in this well-paying field.

It doesn’t take an extensive education or
a college degree to break into the electron-
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By
\ SIMON DRESNER

Associate Editor

ics industry—all you need is a genuine in-
terest in the field, and a willingness to take
the first step. Once a foothold has been
gained, you can advance farther and faster
than in any other industry.

How Much Do You Know? Chances
are that you know something about elec-
tronics, and the first thing to do is to take
stock of this knowledge and figure out your
value to a potential employer. To help you
find out where your present education,
background, and experience fits into the
electronic industry, the table at right
gives a description of several of the most
common job categories under the engineer-
ing level. It shows you how much educa- o
tion and experience is usually required, as
well as the probable pay scale. -

Most research and development jobs deal
with one specific aspect of electronics, such
as radar, or computers, or missile control
equipment, and specialized knowledge of a
subject pays off handsomely. A short cut to
high salaries can be made by taking some
of the home-study courses on special sub-
jects now being offered by many corres-
pondence schools. Course credits in auto-
mation, servomechanisms, instrumentation,

POPULAR ELECTRONICS
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TV and radio broadcasting offers
many well-paying jobs, especial-
ly in the larger cities. Once a
start is made in this field, job
security is excellent. An FCC
First Class Radiotelephone li-
cense is the minimum requirement.

RESEARCH AND DEVELOPMENT JOBS AVAILABLE FOR ELECTRONIC TECHNICIANS*

Class A Technician: Construction of complicated experimental breadboard circuits, working from
basic engineering schematics or drawings along with sketches or oral instructions under minimum
supervision of an electronics enginesr; originating details of circuitry, coatrcl mechanisms, com-
ponents, and subassemblies; exercising one's own judgment in modification of design or substitu-
tion of parts or materials; conducting tests and compiling data on experiment:; frequently making
suggestions for improvement of equipment; occasionally directing work of lower level electronic
technicians.
Education and Experience: High school plus a minimum of two years of correspond-
ence school or resident technical school. Two years or more of practical experiepce in
similar-fype job. Advanced knowledge of electronic theory and mechanical aptitude and
judgment.
- Pay Scale: $96 to $150 a week or more. Average, about $125 a week.

Class B Technician: Generally the same functions as Class A, but usuelly working under moderate
supervision of a Class A technician; frequently directing the work of lower level technicians or
assisting higher level electronic technicians; occasionally operating machine tools to make or alter
. mechanical parts.

Education and Experience: High school plus a minimum of one year of correspond-

ence or resident technical school, and two years of experience or two years of technical
school and one year of experience.

Pay Scale: $85 to $120 o week or more. Averdge, about $105 a week.

Class € Technician: Same general functions as Class B but more detail wiring and less aver-all
design.

Education and Experience: One year of correspondence or resident technical school

and one year of experience, or two years of schooling alone, or two years of experience

alone.

Pay Scale: $65 to $110 a week. Average, $90 a week.

* Based on information published by the U.S. Department of Labor, Bureau of Labor Statistics.
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transistor circuits, computer mathematics,
etc., are much appreciated by employers.

Radio/TV Broadcasting. About 20,000
electronic technicians were employed in
radio and television broadcasting stations
last year. The largest stations in the met-
ropolitan areas have as many as 500 tech-
nical employees. The highest-paying and
most responsible jobs are in New York and
Los Angeles, originating centers for most of
the network programs. Average weekly
earnings are about $130 in the larger sta-
tions, while top salaries may run as high as
$200 weekly if you have several years of
experience.

Anyone who intends to become a broad-
casting technician should plan on getting
a First Class Radiotelephone license from
the Federal Communications Commission.
Federal law requires that anyone who op-
erates or maintains a broadcast transmitter
must have a license. Applicants for licenses
must pass a written examination covering
construction and operation of transmitting
and receiving equipment, radio theory, and
the federal and international regulations
and practices covering broadcasting. In-
formation on how to apply for these exami-
natjons, and guides to studying for them,
can be obtained from the Federal Com-
munications Commission, Washington 25,
D. C.

Perhaps the easiest way to acquire the
knowledge for passing the FCC test is to
take an electronics course in a good techni-
cal institute or from a home-study school.
Some of the better schools provide courses
especially designed to prepare the student

for the FCC test and to qualify him for a

beginning job in a broadcasting station.
Many research companies also look on an
FCC license "as proof of achievement in
electronics, and are glad to hire people with
this “government diploma.”

Jobs Overseas. If you have the urge to
travel and see distant places, you will find
thousands of overseas jobs in the electron-
ies industry. Tremendous salaries will
sometimes be paid to technicians working
in uncomfortable climates and isolated
places; one company has offered over
$20,000 for 18 months duty at military
arctic radar bases. Other jobs under less
extreme working conditions can be found
wherever the U. S. Government is building
or maintaining military bases, in Green-
land, Spain, North Africa, etec.

Many of the electronic construction or
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maintenance contracts are given to private
companies, and these companies often ad-
vertise for trained technical Personnel. Qil
companies need electronic technicians to
work with equipment in their foreign oil
fields. Construction companies and manu-
facturers of commercial equipment who
sell overseas usually keep a technical staff
in foreign countries.

As a quick way of earning a considerable
amount of money, a job overseas can't be
beat. Salaries are usually 25-50% higher
than equivalent jobs in the United States.
Passage money is generally paid both ways,
but a two-year contract usually must be
signed. If the contract is broken, return
passage is not paid. Partial or complete
payment of passage for the technician’s
family is often paid by the company.

But the biggest financial advantages
come from the facts that living expenses in
a foreign country are cornmonly one-half
or less than in the United States, and that
if you stay overseas for 18 months or more
you do not pay U. S. income taxes. The
companies usually make special payment
arrangements to maximize tax savings.
With all these advantages, an overseas job
can yield a salary double or more than that
of an equivalent American job.

Which Companies Are Hiring? To find
out which companies are actively recruiting
technical personnel, the best place to look
is in the classified advertisement section of
the Sunday edition of the New York Times,
or the Los Angeles Times. You'll find sev-
eral pages of ads for engineers in every
category and in every location in the coun-
try, although most electronics companies
are located in the North Atlantic States
and California.

The ads will usually mention only engi-
neering positions, but keep in mind that for
every engineer hired they’ve got to hire one
or more technicians. You’ll also find many
ads which ask specifically for technicians.
Between the two, chances are you'll come
across about a dozen job opportunities
every week.

Education Pays for Itself. Once you're
hired by a company, at either the technician
or engineering level, you need no longer
worry about the expense of furthering your
cducation. The company will often foot
most of the bill for a professional-level
home-study course. Also, the company ap-
preciates the fact that if you're enrolled

(Continued on page 128)
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A POPULAR ELECTRONICS “BONUS” FEATURE

Fad or Fulfillment?

By Sidney Norinshky
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TASTE AND TECHNOLOGY

June, 1959

When, in 1926, acoustical recording gave way to
the new electrical technique, everyone marveled:
at the expanded frequency and dynamic range,
lower distortion, and far lower surface noise of
the new discs.

And when LP microgroove records made their
debut in June of 1948, it was evident to all that here
was an undeniably real advance in the art of sound
reproduction. Any rumblings of discontent arising
from those unfortunates overloaded with vast 78-
rpm record collections were drowned out by the
hurrahs of the audiophiles savoring the high highs
and the low lows engraved in the vinylite LP
grooves.

But has stereo drawn the same unanimous ap-
plause? Is everyone convinced that 45-45 discs and
dual-channel sound systems actually bring us
nearer the “ideal” of putting symphony orchestras
into our living rooms? Are stereo discs really sig-
nificantly better than moncphonic records? And
what about the factors of distortion, wear, and
frequency response?

After almost two years of living with stereo, we
can legitimately attempt answers to these and other
questions. The stereo situation is still in flux, so
there are no “final” answers yet. But the opinions
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and data presented in this article, developed from
interviews with leading figures in the record in-
dustry and from critical listening and considera-
tion, represent a good cross section of thinking
about the stereophonic disc in this, its second year
of existence.

Surprisingly, opinions in the recording industry
about stereo run to two extremes: from downright
disapproval to enthusiastic evangelism for stereo
as the answer. The diversity of opinions is as
broad as the range of tastes of the people express-
ing them. For it is as much a matter of taste as of
technology.

Electrical recordings were unquestionably bet-
ter than the older acoustical discs, and LP’s are
better than 78’s for obvious and hardly debatable
reasons. But does a violin and piano sonata sound
better with one instrument coming from the left
and the other from the right?

Stereo directionality is fascinating to experience.
But, after you’ve recovered from your astonish-
ment at the audio fireworks built into stereo sam-
plers—choo-choo train records, on-the-spot record-
ings of Lockheed Constellations zooming across
your living-room ceiling, etc.—you have to answer
the question: does stereo enhance music?

So you listen to hours of music. And once the
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novelty of having the orchestral violins on the left
and cellos on the right wears off (as it inevitably
will), there is the question: does the sound of
stereo justify its higher expense and greater com-
plexity as far as enjoyment is concerned?

W ith these questions in mind, the author decided
to query several people actively engaged in the
business of recording and producing stereo discs.

. THE PROFESSIONALS SPEAK UP

SOLOMON-—
Yanguard Records

June, 1959

Seymour Solomon of Vanguard Records stands
up to be counted as an enthusiastic stereo sup-
porter—for music that’s meant to be really listened
to, that is. If you want to hear Lawrence Welk’s
champagne music bubbling from your speakers,
forget it, he says, you don’t need stereo.

But Solomon is convinced, on the basis of his
long association with classical music (he and his
brother Maynard founded the Bach Guild, later
expanded their operation with the highly success-
ful Vanguard label) that stereo adds very substan-
tial elements of realism to recorded music beyond
the sheer novelty of pinpoint instrument localiza-
tion. It contributes solidity and breadth to an or-
chestra, color and fire to all kinds of music.

The Vanguard contingent is so convinced of
stereo’s value that they are using it for records of
unaccompanied solo instruments—piano, harpsi-
chord, violin. Solomon asserts that a piano re-
corded and reproduced through two channels
sounds more live, “placed-in-space,” as it were. He
admits, of course, that stereo records run the gamut
in sound quality ; some are “abominably” bad. But
he’s willing to run a straight comparison of his own
stereo recordings against mono records any time,

Poésibly because he knows at first hand the
painstaking care that goes into the production of
a stereo record, Solomon advises that a listener will
do well to search his playback system for faults
before condemning the record. For example, the
first stereo cartridges available left much to be de-
sired, he says. In addition, many systems have the
speakers hooked up out of phase; that is, when one
cone moves forward, the other moves back, with
a resulting “hole-in-the-middle” that destroys the
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stereo effect. And there are other common faults
such as stylus misalignment, wrong stylus pres-
sure, speaker imbalance, and improper speaker
placement—all of which detract from full enjoy-
ment of stereo.

BACHMANN - Columbia Records

William Bachmann, chief engineer at Columbia
Records, and one of the pioneers of high fidelity,
has somewhat different views. To Bachmann, the
directionality of stereo is of questionable value to
anyone but a fanatical audiophile. Pings and pongs
are an intriguing sonic phenomenon, but they have
little to do with music. )

Classical music, he asserts, was written to be
performed and heard as a musical whole. It there-
fore does not need the special microphone place-
ments and intense directionality of present-day
stereo reproduction, an approach which to him is
tiresome. And solo performances—voice, piano,
etc.—are just as well recorded monaurally, says
Bachmann (and Columbia and Epic policy follows
his thinking on this point).

In the realm of symphony and chamber music,
Bachmann believes that today’s stereo is primitive.
He feels that experience and maturity will bring
many changes for the better, changes that will
create stereo techniques devoted to the nature of
music itself, rather than to novelty or special
effects.

However, the world of jazz, swing, pops, and
rock-n-roll has a powerful new tool in stereo, says
Bachmann. He points out that stereo’s ping-pong
and sound-image properties have become the latest
in a growing sequence of synthetic effects, such
as close-miking and echo-chamber sounds, effects
which have transformed recorded jazz and pops
into what he calls a “new art form.”

Bachmann also points to another benefit as a by-
product of the surge to stereo; the use of two
speakers. Stereo or monophonic, the use of two
speakers eliminates the narrow “extruded-through-
a-hole” point source effect,
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PULLEY—RCA YVictor

RCA Victor engineer Albert Pulley has been
active on the recording scene for more years than
he cares to remember. He is an unreserved cham-
pion of stereo. In fact, he notes that he first began
recording dual-channel tapes as long as five years
ago, well before the advent of stereo records, in
the expectation that stereo would achieve popu-
larity.

Pulley believes strongly that most of the people
who deride stereo simply have not heard it proper-
ly, and cites a recent experience with a well-known
RCA recording star who at first vehemently dis-
missed stereo as a mere sales “gimmick.” Only
after Pulley had demonstrated one of the better
stegeo discs on a professional playback system did
this concert artist change his mind.

The moral that Pulley draws from this example
is the same one now being voiced by many other
figures in the industry: if you cut corners, and
thereby cut quality, either in producing or repro-
ducing a stereo record, the public will become dis-
illusioned with stereo altogether and will turn back
to the lower cost and comparative simplicity of
monophonic phonographs.

Pulley also warns that some records sold as
stereo are faked from mono sources by devices
such as frequency range separation. “But when
you hear real stereo played back on adequate equip-
ment,” he adds, “it’s very, very good.”

ANONYMOUS—Major Record Company

Yet, another industry figure, who insisted on
anonymity (but who is, rest assured, quite real),
believes that stereo has no significant merit. “I'm
happy to listen to a good musical performance and
I don’t care if the trumpet issues from one speaker
or the other” was the comment.

In support of this anti-stereo stand, this indi-
vidual recalled a dramatic experiment performed
about eight years ago. RCA had placed its “Berk-
shire” model radio-phonograph combination con-
sole behind the Boston Symphony Orchestra on
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the stage of the enormous Tanglewood Music Shed
at the Berkshire Music Festival in Massachusetts.
At one point in the performance, the astonished
audience watched the musicians put down their in-
struments and heard the music continue “un-
changed.” With such reality from a mono source,
was the conclusion, why bother with stereo?
This person made a strong distinction between
“listening for sound” and “listening for music.”
Whether these twain shall ever meet has often
been debated, but the answer for this dissenter was
a most definite “No.” Other anti-stereo arguments
reflected the thoughtful but adamant stand of one
to whom musical values such as interpretation and
instrumental techniques come first, with sound per
se a poor second consideration.

LISTENING AT FIRST HAND

So much for the opinions of others,

Before and after hearing all the foregoing opin-
ions, the author engaged in many hours of critical
listening to stereo and monophonic records. The
system used for the “auditions” included a Shure
M3D stereo cartridge, an Eicc HF85 stereo pre-
amp, a pair of HF35 (watt) basic amplifiers, and
two Tannoy Belvedere speaker systems consist-
ing of 12” dual-concentric extended-range speakers
in ducted-port reflex enclosures. A variety of rec-
ords from a number of recording companies was
heard: records of soloists, orchestras, Broadway
shows, jazz, concertos, pop tunes, cantatas, and
even a drum ensemble.

STEREO-MONO JUDGING METHODS

For some of these records, the monophonic coun-
terpart releases were also heard (practically all
stereo records are available in mono versions as
well). At first, the audition of a record began with
a stereo hearing (using the Shure cartridge), then
a performance of the monophonic release (using

14
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an ESL C-60 mono pickup). This practice
was soon abandoned in favor of paralleling
the two outputs of the Shure to produce
a mono signal from the stereo record.

This was judged to be a fair method be-
cause, when both outputs of a stereo car-
tridge are paralleled, the vertical compo-
nents of the stereo signals, being in op-
posite phase, cancel each other, as shown
in Fig. 1. Only the lateral components of
the signals remain to be amplified. The Fig. 1. When outputs of stereo car-
combined lateral contents of the two stereo tridge are paralleled, vertical compo-
channels add up to provide an essentially nents cancel, lateral components add.
monophonic version of the stereo record.

After many comparisons between the sound of a monophonic record itself
and the stereo record played monophonically, the difference was judged
slight or non-existent. Consequently, it was decided to use stereo records
as the basis for listening tests and comparisons between stereo and mono
reproduction. Instant comparison between stereo and mono was possible
merely by a turn of the mode control on the preamp. This method also
served to reveal a curious phenomenon which will be discussed later.

Music for the Harpsichord. Many of the
debates over stereo have centered around RECORD EVALUATION
its questionable value in recording sole
instruments, and so some reactions to “Music for the Harpsichord,” played
by Sylvia Marlowe (Decca DL710001), are worth mentioning. The harp-
sichord is a difficult instrument to reproduce accurately because of its sharp
transients and intricate overtone structure.

In stereo this record came very close to conveying the sound of a harp-
sichord in the concert hall. It was delicate and soft, with none of the hard
“clanginess” heard on many older records. Moreover, it was, as Seymour
Solomon put it, “placed in space.” While no sharp directionality was ob-
vious, the instrument itself seemed to have real dimensions.

Flipping the mode switch to mono made a difference, but not a shocking
difference. The delicate harpsichord quality was well retained. Yet several
such back-and-forth comparisons revealed that only the stereo version of-
fered the illusion of an actual harpsichord just beyond the wall of the room.
In the monophonic version, the harpsichord seemed to be definitely a product
of the two speakers.

Of course, it took a direct comparison to tell—but the difference was
there. And while other differences in sound quality such as distortion and
frequency range were not discernible, the stereo version added a touch of
reality just barely lacking in the mono version.

Themes for African Drums. A fascinating record is RCA Victor’s “Themes
for African Drums” played by Guy Warren and his group (LSP-1864).
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Here, stereo added directionality—a priceless in-
gredient in listening to the back-and-forth re-
sponses from performers who are normally spaced
across a stage. The interplay of bongo drums with
the larger “talking drum” is also dramatized by
directionality. Switching to mono narrowed the
sound source intolerably and eliminated the effect
of the action’s taking place across an imaginary
stage.

Beethoven's First Piano Concerto. Glenn Gould’s
stereo recording of Beethoven’s First Piano Con-
certo with the Columbia Symphony under Vladi-
mir Golschman (Columbia MS 6017) demonstrates
a rather different approach to stereo. It does not
send the piano out of one speaker and a big chunk
of orchestra out of the other, as one might suppose.
Instead, the piano is heard between the speakers
with the orchestra surrounding it. Moreover, di-
rectionality is not stressed; you don’t hear instru-
ments in distinct locations as with many other or-
chestral records.

It was with the Gould record that the practice
of stereo-mono switching with the preamp mode
control revealed a striking effect. Each time the
preamp was switched from stereo to mono, the
“sound-front” from the two speakers seemed to
collapse to a narrow line between them, somewhat
as turning a TV set’s width control causes the
picture to be squeezed into a central vertical line,

This “TV squeeze” phenomenon was most ob-
vious on recordings of full symphony orchestras,
but was apparent even in the harpsichord record,
as already described. Of course, the reason for
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the squeeze is that the monophonic sound is
“imaged” directly between the two speakers.
Sound Ideas. The glossy, golden-brassy style of
Les and Larry Elgart and their orchestra is pro-
jected on a dance record called “Sound Ideas”
(Columbia CS 8002), in which Bachmann’s “new
art form” thesis is well illustrated. This record
is a stereophile’s dream of directionality.

Yet the sound of saxes from the left, percussion
from center, and the trumpets from the right is
more than an audio gimmick. It's a spectacular
display of harmonies and textures among soloists
and sectors of the Elgart band, and as such, a high-
ly interesting picture of a bright, polished ensem-
ble. This is fine if you're listening intently. But
this is dance music designed for casual listening.
Turn the mode switch to mono and the bandstand
contracts in the “TV squeeze”; but if you're danc-
ing, who cares?

Magnificat in D. Different entirely is the Van-
guard record of J. S. Bach’s Magnificat in D, a
cantata for chorus and orchestra (Stereolab BGS-
5005). This is music for serious listening, if you
like to get this serious, and the stereo version

allows you to hear the sopranos from the left,

altos from the right, etc. Not only is the sweep
and grandeur of the massed chorus and orchestra
lost by switching the mode switch to mono, but
some of the clarity of the enunciation of the Latin
text is also lost. A student of religious music is
bound to appreciate the greater clarity of the
stereo version, but even a newcomer to the Bach
fan club is likely to warm to the intensely personal
qualities of this music by being able to hear the
localized voices of the chorus.

West Side Story. The stereo “West Side Story”
(Columbia OS 2001) is something of a disappoint-
ment. The sound is good and directionality is
clearly evident. Yet the expectation of hearing a
virtual Broadway performance is never fulfilled.
Voices and instruments come from left and right
and middle, but the listener’s reaction is, “So
what?” They could just as well have come from
the middle, for their dramatic significance. The
probability is that the recorded performance was
not really acted out like the regularly staged per-
formance. If this was the case, then the potential
of stereo for drama was not properly utilized.
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HOW SHOULD STEREO SOUND?

Fig. 2. Highly directional stereo is produced
by recording setup diagrammed in [A); most
American recording companies use this meth-
od. The M-S recording system shown in (B)
is favored in Europe; the characteristics of
this technique are depth and spatial quality.

A PICKUP PATTERN
FOR MIKE S

Hearing these and other stereo discs
confirmed the impression gained from
the interviews that there is no single,
universal conception of how stereo
should sound. There are, in fact, two
basic opposing schools of thought,
each favoring its own system of micro-
phone technique, and each lined up on
either side of the Atlantic Ocean.

Most American companies use two
main microphones spaced left and
right as in Fig. 2 (A). Usually a cen-
tral mike feeds a third recording chan-
nel, and special mikes are dotted
around as needed for close pickups.
Spacing between main left and right
mikes depends on the size of the per-
forming ensemble, studio, acoustics,
the engineer’s own ideas, and experi-
mentation. This approach results in
highly directional stereo.

Europeans favor the so-called M-S
system, shown in Fig. 2(B), a method
which emphasizes depth and over-all
spatial quality. Occasionally the Eu-
ropeans supplement the M-S place-
ment with additional left and right
mikes, justifying this compromise of
their principle by explaining that it
merely “adds accent” to the sound.

Which system is better? That’s largely a matter of personal preference.
If you must have directionality, records made with the “American-style”
miking technique will be your cup of tea. If you want a feeling of musical
integration with an added measure of depth and spaciousness, then try a
few of the European M-S discs. Most Angel and Capitol EMI stereo re-

cordings are made with M-S miking,
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No recording technique can enable
even the finest equipment to produce
an absolute replica of a musical per-
formance or aural experience in your
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living room. At the risk of being held up to scorn
twenty years from now, one would venture to say
that such a goal will never be achieved.

Stereo reproduction, however, sounds more
“real” than does monophonic reproduction. Un-
seen performers play from definite locations. The
acoustics of recording halls or studios are “built
into” the sound, and they keep the music from
sounding disembodied. Solo instruments stand out
more clearly in stereo.

There is no contradiction in saying that the very
“reality” of stereo is the product of an elaborate
illusion which was conjured up in the recording
studio and then consummated in your living room.

In listening, it’s as if you say to yourself, “I’ll
just suppose for the time being that there is an
actual symphony orchestra arranged along the
wall.” Then, when horns blare from the center,
fiddles from left and right, and basses from the
rear, you can grin with the satisfaction that your
“suppose” paid off! Sound funny? There’s a big
grain of truth in it.

In hard fact, a symphony orchestra could never
squeeze into a living room, and if one ever did
negotiate the feat, the sound would probably be
unbearable. But a jazz combo or a string quartet
or a soloist are all ideally suited to the dimensions
of the average living room, and in stereo they be-
come startlingly lifelike.

TECHNICAL PROBLEMS

Having taken into consideration various profes- .
sional opinions and the impressions gained from DISTORTION:
first-hand listening, now let’s talk about distortion Stereo vs. Mono
levels and record wear.

In percentages, distortion is inherently higher
on 45-45 stereo discs than on the latest and best monophonic LP records.
Whereas harmonic distortion on a good monophonic LP record can be held
to less than 2%, the distortion on a 45-45 disc reaches 10%. Taken by itself,
this figure of 10% will sound shocking to audio fans who habitually mumble
“1/10 of 1% at 50 watts” in their sleep. A knowledge of two major factors
helps to relieve the shock.

First, the harmonic distortion consists largely of second harmonics and
higher even-order harmonics. Though it is not widely known, second har-
monics are not objectionable even in amounts as high as 10%. William
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RIGHT CHANNEL LEFT CHANNEL

WLL—AND-DALE PATH | HRL-AND-DALE PATH INEEDLEMEATH
t

VERTICAL ' RECORDED R
COMEORENT «——RECORD TRAVEL

Fig. 3. Each wall of stereo groove

may be considered as a hill-and-

dale channel cut at a 45° angle to

ANER the surface of the record (A).
SIDE WALL Comparison of needle path with
7 actual groove contour (B) shows

how second harmonic distortion is
introduced into vertical compo-
nents. Horizontal cut is not subject
to harmonic distortion and is accu-
rately represented by path at bot-
e tom of stereo record groove (C).

Bachmann of Columbia Records tells of an experiment in which an audio os-
cillator first produced a pure note before an audience. Successive amounts
of even-order harmonics were then injected and the audience was asked if
the tone sounded different. Not until the even-order harmonic content was
increased to well over 10% did the audience reply affirmatively.

Audio expert Stephen Temmer, of Gotham Audio Development Corp.,
notes that the diapason in an organ is deliberately provided to introduce
various second harmonics and higher even-order harmonics because they
add a pleasing brilliance to the sound. He also notes that even-order har-
monics are not even measured in high-grade German systems.

Secondly, most of the distortion on a 45-45 stereo record appears in the
vertical component of the signals, the component which carries only the
stereo information, or difference signal. The lateral component, which car-
ries the main body of the sound, is not appreciably subject to second har-
monic distortion.

Figure 3 shows how even-order harmonics are introduced into the vertical
component. Each wall of the groove is actually a single-channel vertical,
or hill-and-dale path, as in Fig. 3(A), with the hills and dales at a 45° in-
cline to the horizontal. Figure 3(B) is a cross section of one wall. The
stylus, riding over the crests of the hills and down into the dales, follows
a path slightly different—pointed at the bottom and flattened at the top—
from the actual wall contour. This introduces the second harmonics—but
only into the vertical component. As in Fig. 3(C), the horizontal component
for both channels is traced along both walls. The tracking axis follows
the bottom of the groove relatively accurately.

In other words, the lateral signal components are created by a push-pull
“generator” which cancels out even-order harmonics in much the same way
a push-pull output stage in an amplifier cancels out even-order harmonics.
The vertical component for each channel is created by a single-ended hill-
and-dale “generator” and is therefore subject to harmonic distortion.
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A frequently asked question by professionals )
and amateurs alike is: how will stereo discs wear? RECORD WEAR:
The plain answer is: not as well as their mono- Stereo vs. Mono
phonic predecessors. Whether or not the differ-
ence is significant, however, remains to be seen.
Anyway, the following are the technical facts of life for the stereo disc:
(1) Most stereo stylus tips are .7 mil in diameter (a mil is 1/1000 of an
inch), and at least one stereo cartridge uses a .5-mil stylus. When compared
with the standard 1-mil stylus tip used for monophonic LP records, it can
readily be seen that a .7-mil or .5-mil stylus exerts greater pressure per unit
area. Even the nomal reduction in stylus pressure to two or three grams
does not entirely offset the rise in pressure which results from the reduced

I—MIL STYLUS TRACKING J-MIL  STYLUS TRACKNG
AT 6 GRAMS AT 6 GRAMS
’ S5 VERTICAL
@ @‘ 5}9" COMPONENT
&
(A)
y
LATERAL COMPONENT (8)
diameter. End result: the soft plastic of the rec- Figl. 4. Eﬁ:cf of a .7-mil
q stylus tracking at same
ord 1s. gouged more deeply by the stereo stylus. bressure as a l-mil stylus
See Fig. 4(A). (A), and representation of
(2) In tracking the stereo disc, the stylus travels stylus velocity in tracking

farther in each 45° direction than it would on a stereo record grooves (B).

mono version of the same record. See Fig. 4(B).

The travel path of the stylus in a stereo groove is the diagonal of a rectangle
formed by the lateral component and the vertical component. This diagonal
resultant is always greater than either the lateral or the vertical component;
consequently, the stylus must move at a greater velocity when following
the undulations of a stereo groove than it would in tracking a monophonic
record. The added velocity means that the stylus slams up harder against
each side of the groove wall of a stereo record than it would on a mono
record. Hence, a tendency toward more wear of both stylus and groove.

SUMMING. UP

After hearing the views of some of the best informed people in the record
business, and piecing together some of the technical facts into a picture
of what—and what not—to expect from stereo discs, the author developed
the following conclusions:

W ithout question, stereo sound is better than monophonic sound. Perhaps
the most striking demonstration of this is the sudden collapse of the sound-
front—the “TV squeeze”—which occurs if you switch from stereo to mono
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when playing a stereo record. Whether it is sharply directional stereo or
the more sonorous but generalized stereo of M-S, switching to mono inevit-
ably dispels any doubts of stereo’s superiority.

Also, stereo provides more effective separation of instruments and even
melodic lines within the same frequency range. The two speakers “share”
the job; each handles a more easily managed waveform with subsequent
greater clarity. For example, channeling a trumpet through one speaker
and a simultaneous violin passage through the other permits each to re-
produce a far less complex waveform than if one speaker were called upon
to reproduce both. So, despite any theoretical rise in distortion, this divi-
sion of labor results in greater clarity and increased listening pleasure.

Yet, with all the advantages attributed to stereo on these pages and else-
where, there is one which merits more consideration than it has received:
stereo demands attention. In the main, listening to a good stereo record
cannot be a casual experience. The listener is practically commanded to
concentrate. Not disembodied sound, but the performance of unseen yet
almost real musicians emanates from the speaker wall.

For many of us, weaned and later calloused by years of droning table-
radio music, such concentration is often tough to muster. As a matter of
fact, it is much the same concentration that we quite naturally employ at
a live concert. This is not to equate stereo sound with a live concert; nor
is stereo a substitute for live music. But the stereo qualities are aural
substitutes for the visual centers of attention which help us concentrate in
the concert hall,

We can’t really locate individual sounds in a concert hall (close your
eyes and try sometime), but we do see the horns, the oboe, the tympani.
In stereo, the pinpointing of instruments serves the same purpose by in-
creasing our attention to the music and thereby enabling us to derive greater
enjoyment from it. Stereo directionality may be “artificial,” but it does
serve this very useful purpose.

Finally, just to settle an old argument, a monophonic phonograph may
produce lifelike sound when played in the tremendous Tanglewood Music
Shed, possibly because the Shed doesn’t “care” whether the sound source
on its stage is a real orchestra or a recording and just goes ahead adding its
reverberation and hall-like character to the sound reaching the listener in
his seat. But to those millions of people who seldom, if ever, sit in a con-
cert hall, and who must enjoy their musical heritage through electronic
means, stereo offers a compelling experience.

Copyright © 1959 by ZIFF-DAVIS PUBLISHING COMPANY
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WIRE SCREENING WITH %' SQuaRES
| CUT TO LENGTH TO FIT AROUND LOOP ANTENNA

tenna, is mounted at one end of an 8"-long

%" wooden or plastic dowel. The larger
L2 is, the more sensitive the unit will be.
Ordinary magnetic headphones of 1000-2000
ohms impedance are used.

You can make the chassis from a small
piece of perforated phenolic board. Cut the
transistor socket slots slightly undersize,
and press and glue the socket in place. This
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CLIP OUT LIGHT GRAY WIRE SEGMENTS

Cut out Faraday shield as
shown above and bend it to
shape as in photo at left-for in-
stallation on the loop antenna.

Install the shield on the loop
as shown. Make sure that the
ends do not touch each other.

chassis is made self-supporting by using
busbar for the connections to Si1, L1, and
phone jack J1. Note that J1 is insulated
from the cabinet with shoulder washers.
The electrostatic Faraday shield used to
eliminate the effect of external capacitance
is made from %”-square wire screen. Be
careful not to form a closed circle or short
any two wires, or the shorted turn will stop
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Detector cabinet with slide-in section re-
moved. Center subchassis is held in position by
busbar connections to panel-mounted parts.
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|
3| y
Rl I S | Raé I
ée.zk Va p ) B2K \ ,005utd. I
560 ) | r—$~ —————
D oty | DI c7 | FARADAY SHIELD
i - = 274 SEE v:xv- Q3
270K o
|.oos}ue. Ig?;g K {8 2h1B7a
+ - % e — c
l .005ura] Y\
7 —
R6<S I ptd. L
5.6K |005
patd.
PARTS LIST si 81 ISV,
Bl—I15-volt battery (Burgess _0(/' Hih=—

Y10 or Eveready 504)
Cl, C4—100 pufd.
C2, C5, C7, C8, C10—.005 ufd.

C3—500 pufd. all capacitors
C6—500 pufd. (see text) low-voitage
C9—0.1 pufd. disc ceramic

Jl—Insulated phone jack

Ll1—Loopstick antenna (Lafayette MS-11 or equiv-
alent}

L2—Standard AM broadcast receiver loop an-
tenna

RIl, R3—8200 ohms

R2, R4—270,000 ohms

R5--47 to 1000 ohms (see texi)

R6—5600 ohms

R7—470,000 ohms

S1—S.p.s.t. toggle switch

Ql, Q2—2N192 transistor

Q3—2NI187A transistor

3—Transistor sockets

1—8" length of %" rod

1—23/4"” x 4" x 2" chassis box (Bud HB-1622)

1—Battery bracket (Acme #31})

1—1," wire screen for Faraday shield

June, 1959

all resistors
Vo-wati
composition

circuit oscillation. Leave about %" to 1”
space between the start and the end of the
Faraday shield to be sure. Connect the
shield to the cabinet at one point with a
wire which should run along the dowel
supporting the loop.

Adjustment. Before turning the unit on,
check the wiring carefully. Be sure the
battery is connected with the proper polari-
ty, as an error may ruin the transistors. If
everything looks okay, turn on the switch.
A slight background hiss will indicate op-
eration of the audio stage.

Now adjust the frequency of the variable
oscillator with the tuning slug of L1. If it
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is not possible to adjust for a beat note
anywhere in the tuning range of the
variable oscillator, one or both oscillators
may not be working, or the variable oscil-
lator frequency may not be close enough
to the frequency of the fixed oscillator to
beat with it. Try changing the value of the
fixed capacitor (C6) across the loop an-
tenna from about 300 upfd. to 700 pufd. to
shift the frequency within the range of the
variable oscillator.

If the fixed (search) oscillator is inopera-
tive, try removing the Faraday shield. It
may be shorted or have reduced the @ of
the circuit to the point where oscillation
stopped. The audio amplifier stage (Q3)
may also be inoperative. Recheck your
wiring to be sure.

Completed metal detector
ready to be put in operation.
For ease of tuning, a small
tuning knob can be installed
on the threaded shaft of the
adjustable loop antenna coil.

HOW IT WORKS

Two separate r.f. oscillators are employed in the
beat-frequency type of metal detector. One of these
(Q1) is tunable and shielded within the metal box.
The second oscillator ((J2) uses non-tunable loop an-
tenna L2 (the search coil of the detector) as its oscil-
lator tank coil. The output of both oscillators is cou-
pled to a third transistor (()3) which mixes and
amplifies the resulting beat signal.

Frequency of the tunable oscillator is so adjusted
that normally a low-frequency beat note or “growl”
is heard in the phones. (If the fixed oscillator fre-
quency is 500,000 cps and the variable oscillator
frequency is adjusted to 499,900 cps. then a beat-
frequency signal of 500,000 minus 499,900 or 100
cps is heard.)

The metal detector functions by inducing eddy cur-
rents in any metal in the radiated r.f, ‘field of the
exploring loop. These currents are reflected back and
cause a shift in the fixed oscillator frequency which
affects the frequency of the beat note heard in the
phones. The tone of the note heard indicates the di-
rection and location of the metal.
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One way to check oscillator functioning
is to bring the unit near a broadcast re-
ceiver tuned to a station near the high end
of the band. Adjusting the tunable oscilla-
tor should produce “birdies” as a result of
its harmonics beating with the station
signal.

“Pulling” may occur as adjustment for
zero beat is made. If the audio frequency
heard goes from a high to a lower pitch
whistle and then “plops” out before the
low “growl” is heard, then R5 requires a
change in value—possibly up to about
2000 ohms. At the proper resistance, the

“plop” does not occur until after a very
low frequency note or buzz is heard.

Using the Detector. When you are
ready to use the detector, adjust the vari-
able oscillator slug until a low-frequency
beat note is heard in the phones. The search
coil should not be near metal.

Now bring the loop close to a metal ob-
ject. The frequency of the beat note should
increase. If it decreases, retune the variable
oscillator through zero beat to the ‘“other
side,” and adjust again for a low-frequency
beat note.

With the detector set for the lowest audi-
ble “growl,” you're all set to go. All you
have to do is listen for the whistle when
the detector finds anything metallically
interesting. 30—
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Short-Wave Monitor Registration
Receives International Acclaim

ETTERS from short-wave listeners all

over the world have been pouring into
the editorial offices of POPULAR ELECTRONICS,
acclaiming the Short-Wave Monitor Regis-
tration Program. Listeners from Afghanis-
tan to Zanzibar are sending in their regis-
tration applications in order to receive their
attractively printed 8%” x 11" certificates
with individual station letters. Both Ameri-
can and international station letters are
assigned in accordance with established
amateur radio call zones.

The registration program has been rec-
ommended over Radio Australia, Voice of
America, Radio Sweden, Voice of Denmark,
Deutsche Welle, and La Voix Evangelique (Haiti). Some of the 40 countries where
monitoring stations have been registered include Cyprus, Honduras, Brazil, Canada,
Scotland, Belgium, Netherlands, Germany, India, U.S.S.R,, and Korea.

The world’s largest and best DX clubs, such as the Newark News Radio Club,
Universal Radio DX Club, National Radio Club, DXplorers Radio Association (U.S.A.),
and Teknikens Viarlds Radioklubb (Sweden) have urged their members to register.

Best response has been from American DX'ers—some 5000 call letters have been
assigned, in every one of the 49 states. In several call areas we have exhausted all
the two-letters calls (through “ZZ”) and are now issuing three-letter calls, such as
WPE2ACJ, WPESAEX, etc. To make this project a real success, every DX'er should
have his station registered.

If you have not yet obtained your certificate, fill out the form below and mail to:
Monitor Registration, PopuLar ELECTRONICS, One Park Ave,, New York 16, N. Y. Please
include ten cents to help cover cost of mailing and processing your certificate.

SHORT-WAVE MONITOR REGISTRATION

(Please Print)

Name
Address Clty State
Make Model
Recolver | .- it s e s e s
Make Model
Principal SW Number of QSL
Bands Monltored Cards Recelved

Signature Date
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Foolproof Pilot Light

Soldering irons and other appliances without pilot lights
would obviously benefit by having an “on” warning device.
A suitable indicator can be simply installed by using a small
neon lamp force-fitted into the normal opening of a heavy-
duty a.c. line plug.

The side of the plug is then drilled to accept a three-
conductor a.c. line cord, and the circuit is wired as shown in
the diagram at right if the instrument or appliance has an
on-off switch. With items such as a soldering iron, two-wire
cable is used, wired to the prongs of the plug in normal

NEON BULB, TYPE 51,
Yy 5 WATT

. T omiemiL Eoui
Lue
N S
nrwAc. ) ’/ ! : ) nznoeKsusron
1 ] 7z WA
g / I ° 3-CONDUCTOR
NESI At . ] A.C.CABLE
220K 3CONOUCTOR L o
A.C. CABLE HEAVY OUTY
(GROUNDING TYPE) PLUG

fashion, and the neon lamp and resistor are connected across
the plug terminals. The hookup to the device with which the
pilot is to be employed is indicated in the schematic at the
left.

If the NE-51 neon bulb is properly installed, it will light
only when the instrument is on, thus providing a positive
indication of current flow. '

—Brian Desind, K3GBT

Finding Capacitor Values

. —0—0 Il7s\‘l). A.C
. “
Most of us know that capacitors will ‘“con-

duct” a.c., but have you ever thought that this

T~ Cx :3‘;: TO vOM
property could be used to provide a rough =
measurement of the value of a capacitor? Em.- T
ploying the circuit at right, a chart of proper r— —
voltages for the standard capacitor values was STANDARD CAPACITOR VALUES
determined experimentally. The device can A.C. AC.
be built into any small chassis or plastic case. ifd. Volts ifd. Volts

When testing a capacitor, always start with .002 45 .08 14.50
your highest a.c. scale. Leaky capacitors will 004 -83 -l 17.45
pass excessive voltage, and no voltage indica- ggg : Z_;:’ i iggg
tion shows an open capacitor. This technique 0l 2.10 b 57.00
will work reliably only for low-leakage paper .02 4.30 8 65.00
capacitors of the values indicated. 04 7.70 1.0 75.00

— Ronald Wilensky .05 9.70 2.0 85.00

88 POPULAR ELECTRONICS



Build a
90~-Watt

Eico’s Model 720 is suitable for

Transmitter

both the Novice and the seasoned General

HE FIRST PURCHASE a ham radio op-

erator will make is a transmitter. This
he considers as his reward for the hours
of study and code practice required to pass
the FCC amateur license test. One of the
top quality transmitter Kkits for amateurs
on the market is the new Eico. Model 720
(Electronic Instrument Co., Inc., 33-00
Northern Blvd., Long-Island City 1, N. Y.).

A very “clean” 90-watt c.w. bandswitch-
ing amateur transmitter, the Model 720
covers 80 through 10 meters. Important
design features include: a one-knob Stand-
by, Tune and X’mit switch; final amplifier
grid drive control without detuning oscilla-
tor; oscillator keying for break-in opera-
tion; and provision for matching antennas
from 50- to 1000-ohm impedance. The com-
pletely sealed cabinet, and careful bypass-
ing and choking of all inputs and outputs,
effectively suppresses TVI.

Circuit Description. A high transcon-
ductance 6CL6 pentode is employed as an
electron-coupled Colpitts crystal oscillator.
This circuit is noted for its high harmonic
output and low crystal heating. Since the

June, 1959

oscillatory part of the circuit is isolated
from the load side by the screen grid,
frequency shift due to plate loading is
minimized.

The plate tank circuit consists of a broad-
ly tuned slug coil. It resonates at 40 meters
for all bands of operation. The coil acts as
a r.f. choke for 80-meter operation. Eighty-
meter crystals are used for 80 and 40 me-
ters, and 40-meter crystals for 20, 15, and

MANUFACTURER'S SPECIFICATIONS

Power Input: 90 watts cw. (Novice limit |
- calibration on meter); 65 :
watts AM-phone with EXT -
plate modulation i

500-1000 ohms

L

| Output Load

~ Impedance: !
= Tubes: 5144 final amplifier, 6CL6 os- £
= cillator, EAQS clamper, bAQ5 -
1 buffer-multiplier, GZ34 recti- |
: fier £

Power 117 volts, 60 cycles a.c., 175 H

Requirements: watts
Cabinet Size: 15" wide x 6" high x 9" deep I
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Schematic of Eico transmitter has been
simplified by omission of bandswitch,
modulator jack and power supply.

VFO
INPUT
Ja

||}—

10 meters. An external VFO jack is pro-
vided which is connected to the grid of the
6CL6 and selected by a slide switch.

On 80 and 40 meters, a 6AQ5 buffer mul-
tiplier tube functions as a class A buffer;
on all other bands, it functions as a class C
multiplier. Second, third and fourth har-
monics are obtained for operation on the
20- 15-, and 10-meter bands. A pi-network
is employed in the plate circuit of the 6AQ5
to provide a stable load for the final ampli-
fier, and screen voltage of the 6AQ5 is vari-
able by a wire-wound potentiometer to pro-
vide drive.control of the final stage. By this
means, efficient and stable operation of the
buffer and final is obtained.

A 6146 high-perveance power pentode fi-
nal amplifier tube is used as a straight-
through Class C power amplifier. The grid
circuit is driven by the pi-network of the
buffer stage, which helps prevent parasitics
and self-oscillation in the final and also at-
tenuates any high-order harmonics that
may be present in the grid circuit.

To match the final amplifier to various
loads between approximately 50 and 100
ohms, a variable pitch, bandswitching, pi-
network tank circuit is used. A variable

Before starting underchassis wiring,
twist protruding leads together to
clear your view (above, left). Directly
at left is the chassis after wiring has
been- completed and tubes installed.

POPULAR ELECTRONICS



4 Isovoc.

900-pufd. capacitor is connected across the
output of the pi-network for controlling the
degree of loading of the antenna and tuning
the 80-, 40-, 20-, 15- and 10-meter bands.

A 6AQ5 clamper tube is employed to pre-
vent excessive plate current flow if grid
drive of the final should fail. It operates by
dropping the 6146 screen grid voltage to a
low value in the event of such failure. This
tube also is part of the keying circuit and
acts as a screen grid regulator when the
transmitter is keyed. The tramnsmitter is
basically keyed in the oscillator and final
cathode circuits, which results in a clean
crisp note.

Putting It Together. Eico has pre-
pared an excellent manual for the kit
builder. Eleven two-color page-size pictori-
als illustrate the 13-page step-by-step as-
sembly and wiring procedure. Do not be
tempted to disregard the instructions and
follow the pictorials only—you might leave
out one wire which would only mean hours
of trouble-shooting later.

Here are a few hints on assembly and
wiring.

e Before starting the instructions given on
page 13C, install the top shield as directed
in step 19 on page 23C. This will permit you
to turn the chassis upside down, avoiding
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The meter is used to tune the input
grid and plate circuit of the transmit-
ter's final r.f. amplification stage. It
clearly indicates the Novice power limit.

possible damage to the bandswitch on top
of the chassis. Remove the top shield when-
ever it interferes with chassis-top wiring.
e A standard soldering iron is suitable for
most connections. However, there are a
few connections for which a standard iron
will be too large. A good-quality pencil
iron or soldering gun can reach these con-
(Continued on page 130)
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Ned Work's homework assignment was

to determine the resistance between

points A and B in the circuit above. All

resistors in this circuit are one-ohm units.

Ned managed to do his homework in 30
seconds. Can you?

—William Plummer

o0

HTvaC

o

e ® T

LIGHT

Joe Toggle wired up his porch light

so he could turn it on or off with either

of two switches. Now Joe wants to add

a third switch in his upstairs bedroom so

it too can control the light. What kind
of a switch would it have to be?

—Donald Rimmer

Electronic
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These four thought-twisters are arranged
in order of increasing difficulty

{Answers on page 131)

BUZZER 1Y%V

DODR BELL
BUTTON

Another problem Joe Toggle had to
cope with was connecting an upstairs
buzzer to the front door. Alas, he had
only a d.c. buzzer to work with. So, using
the hookup shown here, Joe reasoned that
the doorbell button would ring his bell

and buzzer. Where did he goof?
—Peter Denning

Harry Odball wired up a rectifier cir-
cuit using a surplus transformer. Since
the tap on the secondary winding is not
centered, peak voltages on either side of
the tap are 120 and 80 volts. With no
load on the circuit, what d.c. voltages
does Harry's YTYM show for El and E27
—Robert Weber

POPULAR ELECTRONICS



AUTO RADAR
Spots Highway

Dangers

Radar warning device, shown in "breadboard"”
stage on car at left, uses Doppler principle to judge
relative speed of approaching objects. One of the
10 aluminum reflectors focuses a radar beam in
front of the car, the other reflector picks up the
radar echo, and a transistor amplifier sounds a warn-
ing or flashes a light in case of danger. The de-
vice is especially useful in fog or low visibility.
In cars of the future, such as the
Cadillac "Cyclone" below, the ra-
dar transmitter and receiver will be
mounted in twin plastic nose cones.

N EXPERIMENTAL radar warning de-
vice for automobiles has been developed
to warn motorists of highway dangers.
When a car approaches too close to a car ahead, or when there is an ob-
struction or a slow-moving vehicle ahead, the unit provides a sound warning
signal or warning light.

Microwave power is piped by the radar unit to one of the reflectors on
the front of the car, and beamed ahead like the light from a headlamp.
These microwaves bounce back when they strike an object, are collected
by the other reflector and piped to a detector where the frequencies of
the outgoing and incoming signals are compared in the manner of Doppler
radar. Any relative motion between the radar device and.the object ahead
shows up as a frequency difference between the transmitted and received
signal. This difference (called the Doppler frequency) is detected and ampli-
fied and made to operate the warning signal.

Developed by Delco Radio Division of General Motors, the radar unit
can spot objects up to 1000 feet away, and it increases the intensity of the
warning with the increasing rate of approach to an object. If a car traveling
at 55 miles per hour approaches one going 50 miles an hour—rate of closure
only 5 mph—the warning will not be strong. However, if the same car
approaches a stalled car—55-mph rate of closure—the warning will be
much stronger.

On a speaker in the car, these tones can be identified by the average
driver after a little practice. An extra transistor circuit can be added which
causes a green light to be switched off and a red light to appear under
danger conditions. With this device, danger ahead can be recognized by the
driver before he would otherwise be aware of it. {30
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BUILDING A

TUBELESS VFO
ONCE the Novice gets over the hump to
his General Class, the megacycles open
up, the ether is his home, and the variable
frequency oscillator (VFOQ) is his next proj-
ect. No longer rock-(xtal)-bound by FCC
edict, the General can skip blithely from
kilocycle to kilocycle with a VFO, evading
QRM and collecting (he hopes) enough
QSL’s to wallpaper his living room.

A good way to learn about VFO's is to
build ohe, so here are some construction
details on a tubeless VFOQO for 80 or 40
meters for use with a DX-20.

First mount the variable capacitor C1

MODEL 301,
OR EQUIVALENT,
PLUG

|
-

¢t [

|

|

| —— - —J

PARTS LIST
Eighty Meters
C1—365-uufd. “broadcast’ variable capacitor
(see text)

C2—500-pufd. silver mica fixed capacitor

C3—.002-pfd. mica capacitor

L1-—32 turns of #20 wire, 17 diameter, 2" long
(B & W #3015 Miniductor)

PLI—Two-terminal male plug (Mosley #301 or
equivalent)

1—3" x 4" x 8" aluminum box

X Forty Meters

C1—100-ppfd. “midget’” variable capacitor (see
text)

C2—300-uutd. silver mica fixed capacitor

L1—19 turns of #20 wire (as above)

All other parts same as for 80 meters
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By
BRIER
WIEGQ

HERB s.

the
Novice Hams

on one side of the 3"x4”x5” aluminum
box, and solder C2 and L1 from its stator to
its rotor terminals. Leave a couple of extra
turns on L1 for later adjustment.

Next, prepare an 18" length of RG-59/U
or similar coaxial cable. Connect a two-
terminal plug, such as the Mosley #301, or
one made from an old FT-243 crystal hold-
er, to one end of the cable. Solder the

Simple tubeless VFO for use

on 80 or 40 meters. The pho-
to shows a 3500-4000 kc. unit.

shield connection on the other end to the
frame of C1 and its eenter conductor to C3.
The other end of C3 is connected to the
stator of C1.

Place the VFO beside the transmitter,
and place the VFO output plug in the xtal
socket with the shield of the cable to the

(Continued on page 132)
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By LOU GARNER

O A LARGE EXTENT, the high-fre-

quency capability of a transistor depends
on its internal geometry, and hence on the
manufacturing technique used to produce
it. High-wattage “power’” transistors are
physically large and, in general, have rela-
tively poor high-frequency response. Many

The young lady is examining
Philco Corporation's all-transis-
tor satellite transmitter. See text.

[
June, 1959

Transistor Topics

of them cannot be used as amplifiers be-
yond the audio frequencies.

A transistor’s response to high frequen-
cies may be expressed in one of several
ways: as alpha cutoff frequency, beta cut-
off frequency, or figure of merit. The first
two specifications are similar in that they
refer to the frequency at which the tran-
sistor’s gain is 0.707 of its gain at low
(audio) frequencies in either the common-
base (alpha) or common-emitter (beta)
circuit arrangements. The figure of merit
is the frequency at which the transistor’s
gain is unity (1.0) and, for practical pur-
poses, is the highest frequency at which
the transistor can be used as an oscillator.

The first transistors manufactured com-
mercially were point-contact units. They
consisted of two closely spaced contact
wires resting on a small wafer or cube of
semiconductor material, and had fairly
good high-frequency characteristics. One
manufacturer, for example, introduced a
type that was especially selected to serve

. as an r.f. oscillator at 50 megacycles.

But point-contact transistors were noisy,
difficult and expensive to manufacture, and
notoriously unstable. As a result, with the
invention and groduction of junction tran-
sistors, the point-contact unit was soon
placed in the “IHall of Fame” as an obsolete
and outmoded type.

The junction transistor, consisting of a
three-layered ‘“‘sandwich” of n-type and p-
type semiconductor materials, while far
superior to the earlier point-contact unit in
most characteristics, had (and still has)
relatively poor high-frequency response.
Only very carefully made units could be
employed as amplifiers at much above
broadcast-band frequencies. The “best”
units had a cutoff frequency on the order
of 30 me.

One of the first technical breakthroughs
was the development of the junction tet-
rode transistor. Some of these units can be
employed as oseillators at frequencies up ta
250 mec. Another breakthrough occurred
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with the development of the now-famous
Surface-Barrier (SB) transistor. Refine-
ments and modifications of the production
techniques used to manufacture SB units
led, eventually, to the development of the
Micro-Alloy Diffused Type (MADT) tran-
sistor; some of these units can be employed
as oscillators at frequencies close to
1000 me.

But tetrodes, SB types, and MADT tran-
sistors suffered from one common failing:
they could handle relatively little power.
When used as r.f. oscillators, their output

02

Jl RI

¢ §R4
. ) ! 470K

10uts

should announce transistors capable of de-
livering well over a¢ watt at frequencies in
excess of 1000 mec.

Reader’s Circuit. Warren Boehling (26
Tioga Ave., Lake Hiawatha, N. J.) sub-
mitted the diagram for a battery-operated
transistorized phonograph given in Fig. 1.
All the parts used for assembly are stand-
ard and readily available through local
parts distributors and the larger mail order
houses.

Referring to Fig. 1, @1 is a G.E. Type
2N107, Q2 a Raytheon Type CK722, and Q3

power was generally measured in micro-
watts or, at the most, in terms of a few
milliwatts.

Today, improved manufacturing tech-
niques permit the production of u.h.f.
transistors with power-handling capabili-
ties comparable to those of small vacuum
tubes. For example, TI's Type 2N1141 is a
diffused-base “mesa’” transistor with a col-
lector dissipation rating of % watt (or 750
milliwatts) and an alpha cutoff frequency
of 750 me.

As manufacturing techniques continue to
improve, we may expect both upper fre-
quency limits and power-handling capabili-
ties to improve. In fact, within the next
year or two, at least one manufacturer
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Fig. 1. Diagram of Warren Boehling's
transistorized phonograph amplifier.

and @4 are CBS-Hytron Type 2N255. T1
is an Argonne Type AR-147 input trans-
former, T2 a Type AR-503 output trans-
former. Except for controls R1 and R6, and
decoupling resistor R7, all resistors are
half-watt units. C1, C2, C4, C7, and C8 may
be either ceramic or paper capacitors (50
volts d.c.,, or higher) ; all other capacitors
are 12- or 15-volt electrolytics.

Power switch 81 can be a separate slide
or toggle switch' or may be ganged to
volume control RI1. The 7.5-volt power
supply is made up of five size “D" flash-
light cells connected in series. A standard
battery-operated turntable is used.

Follow your own preferences in choosing
a pickup arm and cartridge, but make sure

POPULAR ELECTRONICS



CONTACTS

TRANSISTORIZED

BATTERY

!
T
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CONTACTS

that the unit you purchase has high out-
put and requires minimum tracking pres-

sure. The latter is necessary to minimize

loading and “drag” on the turntable.
Chances are you’ll use a ceramic or crystal
cartridge.

The entire unit can be mounted in a
standard portable phonograph case. Wiring
is not especially critical, but you should fol-
low good practice; keep the “input” and
“output” sections well separated, and use
short, direct connections for all signal
leads. The turntable motor (M) and input
leads should be shielded, and the amplifier
chassis should be mounted as far away
from the motor as space permits. For best
quality reproduction, use as large a PM
loudspeaker as you can fit into your case.

In operation, the unit is essentially a two-
stage resistance-coupled amplifier, with the
second stage transformer-coupled to a
Class AB push-pull power amplifier. The
transistors used throughout are p-n-p units
in the common-emitter circuit arrange-
ment. CI and €2, in Q1’s base circuit, form
a capacitive voltage divider and impedance-
matching network. You may want to ex-
periment with C2’s value to obtain opti-
mum performance. .

Once the wiring has been completed and
double-checked for errors and accidental
shorts, connect a voltmeter between the

June,- 1959

DISTRIBUTOR SPARK PLUG

Fig. 2. Basic schematics of
conventional (A) and transis-
torized (B) ignition system.

= TRANSISTORIZED SYSTEM
g »
e~ —
5
4 <
2 \
~
L4
= CONVENTIONAL SYSTEM \
<>< 15 l ] ~——]
4
10
w0 7000 W00 4000 5000

ENGINE SPEED RPM

Fig. 3. Comparative perform-
ance of transistorized and
conventional ignition systems.

collector electrodes of @3 and Q4. Turn the
power on and adjust R6 for a zero meter
reading. This step adjusts the bias of
the power amplifier stage for balanced
operation. -

Transistorized lgnition. One of the
weakest links in the design of the modern
gasoliné engine is its ignition system. A
fairly high voltage must be applied to the
spark plug at just the right instant to ig-
nite the compressed fuel mixture in the en-
gine’s cylinder. Since the only source of
voltage in an automobile is its battery (and
charging generator), the high voltage
needed to operate the spark plug is ob-

(Continued on page 126)
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THE A.C. SERVO AMPLIFIER

N last month’s After Class, we looked into

the problems faced by that hard-working
mechanism, the continuous-type servo. As
you will remember, the servo designers are
faced with a number of electrical and me-
chanical problems. In an antenna rotator,
for example, the big question is: how can
we control precisely the heavy current
needed in the rotator’s servo motor up on
the roof with a 4-watt potentiometer in the
basement ?

Relays are fine, of course, but they have
an on-off action which is not what the situ-
ation demands in most servo operations.
What is needed is a device that will supply
a “continuous” high-current correction sig-
nal and, in addition, leave a high input
impedance (to keep the current require-
ments of the correction signal low). What
do we have in our electronic workshop to
fill the bill? Of course—a power amplifier
—not a hi-fi job, but one designed specifi-
cally for a.c. servo amplificatian. (See
Fig. 1)

A.C. Error Signal. It is perfectly pos-
sible to design a servo amplifier that can
respond to a d.c. error signal such as we
encountered last month, but more reliable
and effective response can be obtained when
the error signal is a.c.

Consider the balanced potentiometer ar-

R

RLS ™~ eqroR—"
DETECTOR

POTENTIOMETERS

50 o 0

HIGHZ LOWZ @
AND AND
LOW HIGH |
@ POWER POWER @
AMPLIFIER
INFUT
O voirace
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By HARVEY POLLACK

rangement—or Wheatstone bridge—with
a.c. applied across the input terminals,
shown in Fig. 2. With the wipers of R and
R2 in the equivalent positions (4,4, dead
center, B\B: top, or C.\C: bottom), the oscil-
loscope will indicate zero voltage since the
bridge is in balance.

Suppose we leave RI at position 4, and
move R2 to position B.. The unbalanced
bridge will then develop an a.c. output volt-
age that will be displayed on the oscillo-
scope as either inphase or 180° out of phase
with the input signal. (Actually, it doesn’t
matter which phase relationship we assume
at this time.) For the sake of simplicity,
we'll assume that the output voltage is
inphase with the input voltage (as shown in
Fig. 2).

It is also evident that the amplitude of
the trace on the screen will depend upon
how much the bridge has been unbalanced

Fig. 1. The small signal
from the error detector has
to be amplified to operate
a motor that requires power,
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by shifting the R2 wiper. If we now bring
it back slowly toward A., the inphase con-
dition will persist, but the amplitude of the
output potential will gradually diminish,
shrinking to zero at point 4..

As the R1 wiper continues to be advanced
toward C. a trace again appears on the

f*. -
LAk g2 SW&?
3 Rl 1] a
Al s Lov.
ct ..
CINPUT 0SCILLOSCOPE
. AL
. i
. . ¥
Fig. 2. Bridge unbalance

causes an a.c. trace to ap-
pear on the screen. The
phase of the input and the
output voltage is the same.

Fig. 3. When the error de-
tector is unbalanced, one
tube draws more plate cur-
rent than the other, caus-
ing a net driving voltage

but also indicates the direction of the er-
ror by the phase of the voltage that appears
across its output terminals—a decided ad-
vantage, as we shall see.

Typical Circuit. What we have just said
implies that our servo amplifier must be
phase- as well as amplitude-sensitive. For
a given phase relation between error input
and error output signals, the amplifier must
be able to rotate the load motor in one
direction. When the phase becomes in-
verted, it must change the motor's rota-
tion direction. Likewise, it must apply more
driving voltage to the motor for large error
signals than for small ones. Let us analyze
one standard servo amplifier circuit that
possesses these characteristics.

Looking at Fig. 3, suppose the error de-
tector is balanced and is, therefore, yield-
ing zero signal output. The grids of power

RN

to appear across the motor.

screen, growing in size, but this time the
bridge, unbalanced in the oppeosite direc-
tion, causes a signal 180° out of phase with
the input to appear.

One more set of conditions needs clari-
fication before we proceed to the servo am-
plifier itself. Starting with botn wipers at’
position 4. and A. respectively (zero output
voltage), if the R2 wiper is now moved any-
where between A: and B, there are two
ways by which the newly developed output
potential can be brought back to zero.
Either we can shift the R2 wiper back to
A, or we reset R1 so that the position of
its wiper corresponds to that of R2. Now
we have an error detector which not only
indicates the extent of the error by the
amplitude of the a.c. voltage it develops,
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triodes V1 and V2 are connected in push-
pull while the plates are both fed through
resistors from a common a.c. source so that
the voltages on them sweep up and down
together in phase.

As the Line from the a.c. source goes
positive with respect to ground, both tubes
draw equal plate currents, developing equal
voltage drops across the plate load resistors
R4 and R5. As shown by the arrows in the
drawing, these voltage drops are in oppo-
sition, resulting in zero voltage applied to
the load motor.

During the next half of the a.c. cycle, the
Line becomes negative with respect to
ground, both plates go negative, and the
plate currents drop to zero. Again, the mo-
tor receives no power. Thus, with zero
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error signal, the motor does not operate
during any portion of the a.c. cycle.

Now assume that the R2 wiper has been
moved to B, while the wiper of R remains
at A,, thereby giving rise to an error signal
having the polarity shown. Thus we have
“stopped the action” at a time when the
a.c. generator has made the Line positive.
The push-pull grid connection then pro-

ANTENNA
MAST

Fig. 4. Open-loop positional servo and servo
amplifier used to rotate a beam antenna.

duces voltages of opposite polarity on these
elements.

We have shown the grid of V1 positive
and that of V2 negative, but this condition
can be reversed if desired merely by inter-
changing the transformer secondary leads.
Hence, it makes little difference which po-
larities we assume in our explanation. Ob-
viously, V1 with its positive grid will draw
a heavier plate current than for the zero
error signal condition, while the plate cur-
rent of V2 will diminish below its former
value.

-The voltage drops across R4 and R5 are
now. unbalanced and a net effective d.c.
voltage appears across the load motor, neg-
ative at the top and positive at the bottom.
Since both tubes cut off when the input a.c.
cycle reverses (plates go negative), the
potential across the motor is pulsating but
unidirectional. The armature of the motor
will therefore rotate in a given direction,
say counterclockwise, for this polarity.

It requires little imagination to see that
a voltage of the opposite polarity will
appear across the motor when the wiper
of R2 is moved down to C, Under these
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conditions the lower grid goes positive when
the line polarities make the plates positive.
This produces a large plate current in R5
and a small one in R4, reversing the net
effective voltage across the motor termi-
nals,

One additional bit of reasoning discloses
that the amplitude of the voltage fed to-
the motor must depend upon the amplitude
of the error signal because this, in turn, -
governs the grid voltages. For a large error
signal, there will be a large grid voltage
differential, and hence a correspondingly
large difference in plate currents.

Mechanical Linkage. All that remains
to be done is to establish some form .of
mechanical linkage between the driven ele-
ment-—the antenna mast in this case—and
R1. Let us hook a positioning knob on the
shaft of potentiometer R2 (Fig. 4). As we
have shown, if both wipers are in corre-
sponding positions, no motor action will
occur,

Now let’s rotate the positioning knob to
a new compass direction, say to B. In-
stantly the servo amplifier generates an
output voltage that starts the motor and
causes the mast to turn toward the desired
position. As it moves, it carries the wiper of
R1 along with it toward position B, through
the mechanical linkage. The latter might
be a gear train or a direct connection be-
tween the mast and the wiper.

In the actual system, R1 would be lo-
cated adjacent to the mast, that is, remote
from the positioning control. The position
knob would, of course, be placed in a spot
convenient for the operator.

Although a description of a sequence of
events like the foregoing gives the impres-
sion that there is a time lag between the
setting of the positioning knob and the
final reaction (rotation of the antenna), a
moment’s reflection will show that the ac-
tions are virtually instantaneous.

If the knob is rotated slowly, the antenna
will begin to follow it almost instantane-
ously, since the error signal appears as soon
as a difference in wiper position occurs. In
a well-designed open-loop servomechanism,
it is impossible to spot a time lag visually,
so that action and reaction may be con-
sidered to occur together.

In continuing our discussion of servo-
mechanisms next ‘month, we’ll talk about
the place of thyratrons in control circuits
—what they can and can’t do, and where
you're most apt to meet them. 3o
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Builds a

Wireless Broadcaster—Am plifi er

HE Knight Wireless Broadcaster-Ampli-

fier (Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Ill.), takes only a few
hours to build, and has many home enter-
tainment uses. It can be connected to a
record player or microphone to send pro-
grams out to any number -of standard
radios in the house. Or it can be used as
a complete preamplifier and amplifier with
any phono cartridge. One input takes ce-
ramic or crystal cartridges and micro-
phones; the other takes magnetic cart-
ridges and microphones.

Mounting of the major parts of the
unit is the first assembly step. There is
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‘Flexible Knight-Kit transmits

music throughout the home

a good reason for this because all the parts
mounted on the underside of the chassis
have terminals that are used for point-to-
point wiring. Sockets, input jacks, volume
control and switch, selenium rectifier and
terminal strips are involved here. Parts
with wire leads are supported by those
leads after they are soldered into the cir-
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cuit. There are 72 steps in all to be fol-
lowed in completing the broadcaster-ampli-
fier.

How It Operates. The phono amplifier
section consists of two tubes; a 12AX7, and
a 50C5. This circuit amplifies the input
signals from the phono cartridge or micro-
pPhone, making the signals strong enough
to drive a speaker. Qutput is slightly more
than 1 watt.

Ceramice, crystal or magnetic cartridges
are correctly loaded by input resistors. The
12AX7 preamplifier tube supplies the high
gain needed for magnetic cartridges, with
equalization supplied by a feedback loop
made up of R-6 and C-4 in the circuit.

‘Output from the preamplifier stage is
fed into the 50C5 audio output tube which
supplies ample power to drive a 3.2-16 ohm
speaker. The output level is adjusted by a
volume control at the grid of the output
tube.

As a wireless broadcaster, this unit oper-
ates much like a regular broadcasting sta-
tion. It sends out a modulated carrier
signal between 600 and 1500 kc. which can
be received by any standard radio within
its range.

The carrier wave is produced by the 50C5
oscillator tube, and can be varied between
600 and 1500 kec. by adjusting a trimmer
capacitor whose screw projects through the
top of the chassis. The audio 50C5 doubles
as an audio output and modulator tube,
and amplifies the audio voltage to effect
75% modulation of the carrier wave.

Clean modulation is assured by the use
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Precut color-coded wire supplied with the
broadcaster-amplifier kit reduces wiring time,

of degenerative feedback. The amount of
modulation can be varied by adjusting the
percentage control.

Remember that the wireless broadcaster
transmits a signal over the air and hence
must meet FCC requirements to be oper-
ated without a license. If it is built ac-
cording to the instruction manual, with not
more than 10 feet of antenna connected,
there will be no problems. The FCC re-
quires that the certification listed on page
15 of the Allied instruction book be at-
tached to the unit. Cut it out of the manual
and paste it on the bottom cover.

Modifications. For more advanced ex-
perimenters, or beginners who have
conquered the fundamentals, the Allied
broadcaster circuits can be modified very
simply to form other pieces of equipment.
For example, you can change the oscillator
circuits to cover a very low frequency to
make a wired-wireless or carrier-current
transmitter that will radiate over the local
power lines to a considerable distance.

An audio signal tracer is another piece
of equipment that can be made from the
unit. Almost no modification is needed,
but an isolation transformer should be
added, since you may use it to test audio
amplifiers or receivers that have an a.c./d.c.
circuit. Only the 12AX7 and one of the
S0C5 tubes are employed for signal tracing.
The r.f. oscillator 50C5 is not needed but its
filament is required in the circuit. A switch
can be added to open the cathode circuit
to make the oscillator inoperative.

All under-the-chassis wiring is complete-
ly enclosed and rubber feet are supplied
so that the unit can sit on top of any piece
of furniture. A.C. leakage from chassis to
ground is said to be well within Underwrit-
ers Laboratories specifications. The fin-
ished unit can be proudly displayed, or—if
concealed location is preferred—it’s small
enough to fit almost anywhere. —B0-
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Build the
“rrans-rFPack?”

By
DON LEWIS

ERE IS an easy-to-build two-transistor power supply that will deliver a whopping
250 volts d.c. at 125 ma. from any 12-volt automobile battery. Although this
project was specifically designed to provide power for the modular six-meter station
described in the May 1959 issue of PoPULAR ELECTRONICS, it can be used wherever high
voltage d.c. is required and where there is only a storage battery available.

Construction. Components are mounted on a small aluminum chassis measuring
35" x6%” x 2". The chassis shown is a cover that was left over from the six-meter
station project. An LMB #138 chassis which has nearly the same dimensions will serve
nicely also.

The power transformer, transistors and filter capacitor are mounted on top of the
chassis. The rectifiers (and holders), terminal strip and the two resistors are mounted
under the chassis. Keep the distance between the transistor mounting screws to 1%";
this allows the terminal strip to be mounted on the same screws that are used to secure
the transistors. Anodized (insulated) aluminum washers insulate the transistors
and fiber washers insulate the terminal strip from the chassis.

All common ground connections are made to the chassis at the metal filter capacitor

sSD3,504 Qt  R2 ]

Parts arrangement beneath
the chassis is non-critical.
Holders for the silicon recti-
fiers may be fuse clips or spe-
cial diode clips. Make sure
that all components are prop- TERMINAL
erly insulated and polarized. STRiP
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2N256
Q2

Special circuit of the "Trans-
Pack'" is made possible by
transformer T1 which was de-
veloped for transistor oscillator
power supply applications.

PARTS LIST

C1—60-utd., 450-volt can-type electrolytic ca-
pacitor (single or multiple section unit wired
in parallel)

Ql, Q2-—2N256 transistor

Rl—1.2.0hm, 2-watt resistor

R2—180-ohm, 4-watt resistor

R3—100,000-ohm, 2-watt resistor

SD1, SD2, SD3, SD4—500-ma. silicon diode recti-
fier (Sarkes-Tarzian MS00 or Audio Devices
A750)

T1—275-volt, 125-ma. transistor power trans-
former (Chicago Transformer Co. DCT-1 }

l—Aluminum chassis (LMB 1 138—see text)

2—Dual silicon rectifier holders

2—Power transistor insulating kits (Lafayette
M-20)

1—S$-screw terminal strip

1—8-lug terminal strip

Misc. 4/40 nuts, bolts, washers, and 6/32 nuts,
bolts and washers

TO POWER
SUPPLY
PLUG

2

TRANS~PACK

HEAVY WIRE TO
AUTO FRAME

10
UNGROUNDED
POWER =

SUPPLY
TERMINAL
(4 OR 5)

Interconnections between
the "Trans-Pack,” automeo-
bile battery,and the modular
six-meter station described
in the May 1959 issue of
POPULAR ELECTRONICS.

mounting plate. The 5-screw terminal strip
is mounted on the outside of the chassis lip
to minimize the possibility of shorts.
Testing. Before applying power to the
“Trans-Pack,” make a few ohmmeter
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— EMITTER
/
—~— NOTE DISPLACEMENT

3rza FROM CENTER LINE
—
CASE
R2 COLLECTOR
EIOOA
-2
‘@ VOLTS
checks. The resistance from the 12-volt

terminals (either plus or minus) to the
chassis should be higher than 100,000 ohms.
If it is lower, check the insulation between
transistors and chassis. There should be no
metallic connection between Q1-Q2 and the
chassis.

Next, check the resistance between B-
plus and B-minus. The ohmmeter should
jump over to zero and then slowly drift
back towards a high resistance reading,
stopping at about 100,000 ohms.

If everything checks okay, you can apply
power to the supply. Warning: do not get
the plus and minus 12-volt terminals re-
versed, or you will “wipe out” the power
transistors faster than you can say “Pop-
ULAR ELECTRONICS.”

A 20-watt load resistor, about 4000 ohms,
should be connected between the plus and
minus high-voltage terminals (it can be
made up of several different size resistors
in series or in parallel). This resistor will
have high voltage across it and run very
hot, so be careful.

As soon as the 12-volt battery is connect-
ed, the supply will “take off” and an audible
whistle will be heard. Although the voltage
across the load resistor should be between
250 and' 275 volts, it may vary widely, de-
pending on the condifion of the transistor
and the battery. -

Using the “Trans-Pack.” If your re-
ceiver has an accessory socket and requires
about 250 volts B-plus, you can use the
“Trans-Pack” to provide this power. The
power transformer in the receiver must be

(Continued on page 129)
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NSTEAD of our usual general discussion

this month, we are going to give you
some specific information on frequencies,
times, and radio clubs which is based on
questions that are frequently asked in
letters received by your Short-Wave Editor.
Before starting, however, we'd like to re-
mind you that POP’tronics is conducting a
Short-Wave Listeners' Registry.

This important project is designed to help
DX'ers throughout the world. To qualify
for a Short-Wave Monitor Certificate with
individual station call letters, you need
only have a sincere interest in DX'ing,
whether it be on the short-wave bands, the
medium waves, the amateur bands, or other
bands of your choice. The only cost to you
is ten cents to cover postage and handling.

Just fill out the registration form on page
87 and address it to: Monitoring Registra-
tion, PoPuLAR ELECTRONICS, One Park Ave-
nue, New York 16, N. Y. It is our hope that
this registration will soon include every
DX'er, but in order to achieve that we must
hear from you.

Starting this month, credits in the Short-
Wave Report will show station call letters,
except in cases where calls have not yet
been assigned. Send for yours now!

Megacycles and Meters. Many readers
write in asking for a clarification of the
relationship between Kkilocycles, mega-
cycles, and meters. Briefly, frequency
is usually expressed in either kilocycles
or megacycles while wavelength is ex-
pressed in meters. A megacycle (mc.) is
one thousand kilocycles (ke.). A station
operating on 11,71 mec. is operating on
11,710 kc. Stations operating on medium
waves (540 to 1600 kc.) are usually listed
in kilocycles rather than megacycles, al-
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By HANK BENNETT
W2PNA/WPE2FT

Stan Sosnowski, Detroit, Mich, a vet-
eran DX'er, depends on his Hallicraft-
ers SX-71 to bring in elusive catches.

Jim Monahan, of East Haven, Conn,
doubles as a POP'tronics Monitor and
the operator of amateur station KIBNQ.
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FREQUENCY-WAVELENGTH CONVERSION

To convert 9.65 megacycles into the wave-
Z length in meters, for example, divide the fre-
quency in kilocycles into 300,000. Your answer
will be the wavelength in meters.

9650/300,000 = 31.08 meters

To convert 25.3 meters into the frequency in
¢ kilocycles, divide the wavelength in meters into
300,000. Your answer will be the frequency in
kilocycles.
25.30/300,000 = {1,857 ke. or
11.857 mec.

though 840 ke. can be expressed as 0.84 me.

In working with wavelengths in meters,
you should keep in mind that the higher the
frequency, the shorter the wavelength. To
convert kilocycles to meters, divide the fre-
quency in kilocycles into 300,000. Your an-
swer will be the wavelength in meters.

Conversely, to find the frequency in kilo- -

cycles when you know the wavelength in
meters, divide the wavelength into 300,000
and your answer will be in kilocycles. If
you wish fo be more exact in your calcula-
tions, use 299,820 in place of 300,000.

Time Conversion. Another often-asked
question concerns conversion from Green-
wich Mean Time (GMT) to Eastern Stand-
ard Time (EST) or Pacific Standard Time

TIME CONVERSION TABLE

GMT EST CST MST PST
0000 1900 1800 1700 1600
0100 2000 1900 1800 1700
0200 2100 2000 1900 1800
0300 2200 2100 2000 1900
0400 2300 2200 2100 2000
0500 0000 2300 2200 2100
0500 0100 0000 2300 2200

= 0700 0200 0100 0000 2300
| 0800 0300 0200 0100 0000
0900 0400 0300 0200 0100
1000 0500 0400 0300 0200

1100 0600 0500 0400 0300

£ 1200 0700 0600 0500 0400
S 1300 0800 0700 0600 0500
S 1400 0900 0800 0700 0600
= 1500 1000 0900 0800 0700
1600 1100 1000 0900 0800
1700 1200 1100 1000 0900
1800 1300 1200 1100 1000
1900 1400 1300 1200 1100
2000 1500 1400 1300 1200
2100 1600 1500 1400 1300
2200 1700 1600 1500 1400
2300 1800 1700 1600 ° 1500
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(PST). GMT is five hours ahead of EST
and eight hours ahead of PST. Therefore,
at noon in New York, it is 5 p.m. in London
and 9 am. in Los Angeles.

In the Short-Wave Report, we show time
in EST and use the 24-hour system. In this
system, noon is expressed as 1200, 6 p.m. as
1800, and 9:45 p.m. as 2145. Midnight can
be written either as 0000 or 2400, although
the former is the most generally accepted.
Hours between midnight (0000) and 10 a.m.
(1000) are also written in four digits with
the first digit being a zero; for example,
7 a.m. would be 0700.

Radio Clubs. Some of our readers are
unaware of the fact that, while POP’tronics
is the  only newsstand magazine which
regularly features short-wave information,
other publications are also available. Most
of them are issued by radio clubs and only
to club members.

NEWARK NEWS RADIO CLUB (215
Market St.,, Newark 1, N. J) has a
monthly 56-page bulletin covering the
short-wave broadcast band, short-wave
(commercial) band, ham, broadcast, FM
and TV bands, and an occasional listing of
SWL card swappers. Dues are $4.00 yearly.

UNIVERSAL RADIO DX CLUB (21446
Birch St., Hayward, Calif.) publishes a
bulletin 19 times a year which averages 8
to 16 pages and covers the short-wave
broadcast and ham bands only. Dues are
$4.00 yearly.

INTERNATIONAL SHORTWAVE
CLUB (100, Adams Gardens Estates, Lon-
don, SE 16, England) puts out a four-page
monthly bulletin which covers the short-

- wave broadcast and ham bands. Member-

ship requirements and dues information
can be ebtained from the club. ’

NATIONAL RADIO CLUB (% Harold
Wagner, Lake City, Pa.) has a bulletin
strictly for broadcast-band DX'ers. Com-
plete details can be obtained from Mr.
Wagner. '

While the World Radio Handbook is not
a club publication, it can be obtained only
by mail, and lists all the short-wave sta-
tions in the world, both by country and fre-
quency. Other information provided in-
cludes schedules, addresses, names of sta-
tion officials, and tentative future plans.
This once-a-year publication is available
for $2.50 from Gilfer Associates, P. O. Box
239, Grand Central Station, New York 17,
N. Y.

(Continued on page 135)
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INTERNATIONAL'S NEW

CUSTOM, 117V AC, all channel receiver
DELUXE, 117V AC or 6/12V DC

COMMAND, 117V ACor 6/12V DC
fixed channel receiver

MEETS ALL FCC REQUIREMENTS
FOR BUSINESS FOR THE FARM FOR SPORTS

Ideal for office-to-field The solution to fast com- From ship-to-shore or from  From the kitchen to the
communication. Also for munication from the farm  base camp to the scene of den, workshop or sickroom

office to ftrucks operaling home to the field. Won. the hunt ... an enjoyable . . . the Fransceiver will
within restricted area or derful in an emergency. accessory to any sport! save you many steps.
for office and factory
ligison.
SEND FOR FREE BROCHURE | Dept. PE, International Crystal Mfg. Co., Inc. ]
18 N. Lee, |
i . I Oklahoma City, Okla.
INTERNATIONAL | CENTIEMEN: |
: ; SR Please send me [] your {ree brochure on the
‘SR-Y.STA'L MFG’ CO;:NE/ I Transceiver [ ] Your new 1959 Catalog. |
18 N. Lee | ADDRESS |
Oklahoma City, Okla. L CITY & STATE l
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By
JOHN T. FRYE
WIEGV

Carl and Jerry

Dog Psychologists

S8 FINE REWARD for a whole day
spent climbing up and down hills,
over fences, through bogs,” Carl said rue-
fully as he held up an onion sack contain-
ing four scrawny, brown-tinged sponge
mushrooms. He and Jerry were sitting on
the latter’s back steps resting after a not-
too-successful morel-hunting expedition.

‘“Yeah, and the disgusting part is that

tonight’s paper is almost sure to have a pic-
ture of some simpering joker holding a
dishpan full of king-size mushrooms that
he just happened to stumble over as he was
digging a posthole, burying the garbage, or
doing anything else except actually looking
for mushrooms,” Jerry added gloomily.
- “I suppose we walked right past a truck-
load of morels today if we only knew it,”
Carl reflected. “They certainly are hard
to see snuggled down in the leaves and
grass. What a guy needs is some device
that will sniff them out.”

He was interrupted by a gentle snore,
and the eyes of both boys turned to where
Bosco, Carl’s dog, was stretched out flat on
his back, asleep. His twitching hind legs

were spraddled out, and his front paws

were curled limply. Bosco had had a hard
day protecting his young masters from
vicious rabbits, squirrels, field mice, turtle
doves, and other similar dangers. Now,
with them safe at home, he was taking a
well-earned rest.

Carl answered the question in Jerry’s
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eyes with a shake of his head. “No, not old
No-Nose Bosco, who couldn’t smell scorched
hair if his tail were on fire,” he said sadly.
“Bosco doesn’t know a dog is supposed to
have a keen sense of smell. In fact, I don’t
think Bosco knows he’s a dog at all. Who
ever heard of a dog’ sleeping on his back
and snoring?”

“Let’s not give up so easy,” Jerry de-
murred. “Remember we taught him to find
an artificial bird quicker than a trained
bird dog could de it. Maybe we can teach
him to find mushrooms the same way.”

“I doubt it. Raw mushrooms are one of
the few things he won’t eat, and it’s difficult
to interest Bosco in anything he can’t eat
or chase.”

“Maybe we can give him a conditioned
reflex,” Jerry suggested.

“Like how?”

“Every time he finds a mushroom we’ll
give him some raw hamburger. In time
he’ll associate the finding of a mushroom
with his favorite sport, eating.”

“Well, it’'s worth a try. How do we
start?”

“It’s always easier to teach a new lesson
that can be connected to one already
learned. Bosco bas been taught to find a
hidden transmitter by the sound he hears
in a receiver; so let’s start there. We'll
fasten on that special Sherlock Holmes cap
we made for him and hide the transmitter
under some leaves. We'll pull one of these
mushrooms on top of the leaves. When the
increased sound from the transmitter
brings him to the mushroom, we’ll grab him
and give him some hamburger. You wake
up Sleeping Beauty, and I'll get the stuff.”

ARL awakened Bosco by unceremoni-
ously grabbing him by the hind legs and
(Continwed on page 116)
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PROGRESSIVE RADIO "EDU-KIT"®

A Practical Home Radio Course
Now Includes * No Knowledge of Radio Necessary
% (2 RECEIVERS * No Additional Parts or Tools Needed
: ;IBGA"NASLMITTHTAEGHEH * EXGELLENT .B.AGKGBI)UND FOR TV
% SIGNAL INJECTOR * School Inquiries [nvited
% GCODE OSCILLATOR % Sold in 79 Countries

YOU 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 tr Radio & Electronics Technicians, making
use of the most modern methods of heme training. You will learn radio theory, construce
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will jearn 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 cquipment. You will learn
and practice code, using the Progressive Code Oscillator. You will learn and practice

trouble-shooting, using the Progressive Signal Tracer. Progressive Signal Injector, Progres-
sive Dynamic Radio & Electronlcs Tester and the accompany instructional material.

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 16 Recelver, Transmittar, Code Oscillator, Signal Tracer
and Stgnal Injector circuits, and learn how to opecrate them. You will receive an excelient
background for television, Hi-Fi and Electronics.

Absolutely no previous knowledge of radio or science is required. The “'Edu-Kit'’ is the
product of many years of teaching and engineering experience. Yhe “Edu-Kit'" will pro-
vide you with a basic education in Eicctronics 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 the slightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the *'Edu-Kit’' in more than 79 coun-
csted in Radio & Elcctronics 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. allows you to teach yourself at your own

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

The Progressive Radio *‘Edu-Kit'’ is the foremost educational radio kit in the world.

nd universally accepted as the standard in the ficld of electronics, training. The *“'Edu-
Klt" uscs the modern educational principle of *‘Learn hy Domg." Therefore you comstruct,

learn schematics, study theory, practice trouble-shooting-—all in a closely integrated pro-
gram designed to provide an easiiy-learned, thorough and -ntercstmg background in radio.
You begin by examining the various radio parts of the '"Edu- You then learn the
function, theory and wiring of these parts. Then you build a snmple radia. this first
set you will enjoy listening to regular broadcast stations, learn theery, practice testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner. and at your own rate, you will
find. yourself constructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Tech
Included in the “‘Edu- K.t" course arc sixtcen Receiver, Transmitter. Code Oscillator,
Sugnal Tracer, and Slgnal Injector circuits. These are not unprofcssional ‘‘breadboard’’
experiments, but genuine radio circuits, constructed by means of professional wiring
and soldering on metal chassis, plus the new method of radio construction knawn as
‘‘Printed Circuitry.’”* These circuits operate on your regular AC or DC house currert.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 16 different radio and clec-
tronics circuits, cach guaranteed to operate. Our Kits contain tubes, tube sockets, vari-
able, electrolytic, mica, ceramic and paper diclectric condensers, resistors, tic strips, coils,
hardwarc, tubing, punched metal chassis, Instruction flanual hook-up wirc, solder, etc.

In addition, you reccive Printed Circuit materials, including Printed Circuit chassis.
special tube sockets, hardware and instructions. You also reccive a useful set of tools, a
professional clectric soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The *“‘Edu-Kit' also includes Code Instructions and the Progressive Code Oscillator,
In addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
will alse receive lessons for servicing with the Progressive Signal Tracer and the Progres-
sive Signal Injector, a High Fidelity Guide and a_Quiz Book. You receive Membership in
Radio-TV Club, Frce Consultation Service, Certificate of Mcrit and Discount Privileges,
‘'You receive all parts, tools, instructions, etc. Everything is yours to keep.

[ PRINTED CIRCUITRY | || |

At no increase in price, the “Edu-Kit'*
now Includes Printed Circultry. You
bulld a Printed Clrcuft Signal Injector,
a unilque servicing Instrument that can
detect many Radio and TV troubles.
This revolutionary new technique of
radlo construction is now becoming
popular in commercial radio and TV sets.

A Printed Circult is a speclal insu-

T Send “‘Edu-Ki

parts are merely plugged In and soldered
to terminals.

Printed Clrcuitry is the basis of mod-
ern Automation Electronlcs. A knowl-
edge of this subject Is a necessity today
for anyone Interested in Electrom s.

[§ e T S I
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CONSULTATION SERVICE o FCC
AMATEUR LICENSE TRAINING
s PRIN

FREE EXTRAS

® SOLDERING IRON
ELECTRONICS TESTER

PLIERS-CUTTERS
ALIGNMENT TOOL

WRENCH SET

VALUABLE DISCOUNT CARD

HIP IN RADIO-TV CLUB:

TED CIﬁCUITRY

fated chassis on which has been de- Name ............... e BT A
posited a conducting material which
takes the place of wiring. The varlous ADATESS wionic § b b Sdto o3 T ibima 200 15 dm |

I SERVICING LESSONS

You will leara trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that

you construct You w
and causes of trouble in home, portable

and car

use the professional Signal Tracer, the
unique Signal Injector and the dynamic

Radio &

are learning in this practical way, you
will be able to do many a repair job for
your friends and neighbors, and charge
fecs which
the 'Edu-Kit

will help
you may

J. Stataitis. of 25 Poplar PI1,, Water-
bury., Conn.. writes: ‘') have repaired
sets for my friends, and made
maney. The “Edu-Kit'' paid for itself, |

several

Ben Valerio, 0. Box 21, Magna,
Utah: *‘The Cdu- K-ts are wonderful. Here
I am sending you the questions and also
the answers for them. 1 have been in
Radio for the last seven years, but like

to work

build Radio Testing Equipment. 1 cn-
joyed every minute | worked with the

different

fine. Also like to let you know that |
fecl proud of bccommg a member of your
b."

Radio-TV Clu

Robert L. Shuﬂ. 1534 Monroe Ave.,
Huntington, W. Va.: ‘~Thought | would
drop you a few lines to say that | re-

ceived my Edu-Kit. and was real’'y ama-ed
that such
a low price. | have already started re-

pairing

friends were reallv surprised to see ma
get into the swing of it so quickly. The
Troubleshoo!lﬂg Tester that com~s with

the Kit
troubie,

learn symptoms

radies.  You will lcarn how to

Electronics Tester. While you

1l far exceed the price of
Our Consultation Service
you with any tectinical problems
hava.

with Radio Kits, and like to

kits; the Signal Tracer waorks

a bargain con be had at such

radios and phonographs. My

is rcalty swell, and finds the
if fhere—is any to be found.’*

= 7T T TUNCONDITIONAL MONEY-BACK GUARANTEE__—:

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

postpaid. | enclose full payment uf $22.95,
T Send "Edu-Kit" C.0.D. 1 will pay $22.95 plus postage.
J Rush me FREE descriptive literature concerning ‘“Edu-Kit.”

PROGRESSIVE "EDU KITS" INC.

1186 Broadway, Dept. 557D, Hewlett, N. Y.
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s do-it-yourself kits put top

HEATHKIT

U
$]4995 STEREOC EQUIPMENT CABINET KIT

Model SE.1B (birch)

each Model SE-1M (mahogany)
(shpg. Wt. 162 Ibs.)
s 95 STEREQ WING SPEAKER
9 ENCLOSURE KIT
Model SC-1BR (birch—right erd)
each moge: gg-lalh(?irc:‘\—le lend)m @
ode! -1 mahogany—ri en
shpg. wi. 42 Ibs.) Mode! SC-1ML (mahogany—leﬁ end)

quality within easy reach

With absolutely no previous experience or knowledge of electronics

you can assemble your own HEATHKIT hi-fi system, Ham
stalion, lest equipment or marine gear. Easy to understand step-
by-step instructions, along with large pictorial diagrams, guaran-
Lee your success —and you save Y5 or more on the highest quality
equipment available today at any price!

STEREO EQUIPMENT CABINET KIT

A thing of bcauty as well as utility, this sterco equipment
cabinet ensemble houses your complete stereo hi-fi system.
[t consists of a stereo cquipment center flanked by two
stereo speaker enclosures. The kit is supplied with mounting
pancls pre-cut to accommodate Heathkits and interchange-
able blank panels are also furnishcd. The pre-cut panels
accommodate the Heathkit AM-FM Tuner (PT-1), Sterco
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 %" solid core Phillipine mahogany or
select 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.

oooooooooo0000000000000000000000000l'\'ooooooooooo...o0000ooooooooooooooo00009000000000000

MODEL SF-1
53995

DIAMOND STYLUS
STEREO PICKUP CARTRIDGE

Enjoy the latest stereo records now. Fits all
standard tone arms and features a .6 mill dia-
mond stylus. Designed to Heath specifications
by Fairchild Recording Equipment Corpora-
tion. Shpg. Wt. 1 Ib,

MODEL MF-1
52695

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 lb.

1o

TRADITIONAL
Model CE-2T (mahogany)

CONTEMPORARY (not shown)
Model CE-2B (birch)
Model CE-2M (mahogany)

435,

CHAIRSIDE ENCLOSURE KiT

Put your entire hi-fi system right at your fingertips with
this handsome enclosure. Available in cither 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-3A), the WA-P2 Preamplifier, the RP-3
Record Changer, and adequate space is provided for any
Heathkit amplifier 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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HEATHKIT EA-2

32895

“BOOKSHELF" HI-FI 12 WATT AMPLIFIER KIT

True hi-fi performance is yours with this handsomely styled
amplifier-preamplifier combination. With more than enough
power for the average home hi-fi system it features a fre-
quency response of +1 db from 20 to 20,000 CPS with less
than 29, distortion at full output over the entire range.
Inputs provided for tuncr, xtal phono and mag phono.
RIAA equalization, separate bass and treble tone controls,
and a special hum control arc provided. Shpg. Wt. 15 lbs.

Build it in
one Evening

HEATHKIT SS-2
33995

“BASIC RANGE" HI-FI SPEAKER SYSTEM KIT

With performance comparable to spcakers costing many
times more, the SS-2 cmploys a Jensen 8" woofer and
compression-typc twecter to provide total frcquency re-
sponse of 50 to 12,000 CPS. Shpg. Wt. 26 1bs.

ATTRACTIVE BRASS TIP ACCESSORY LEGS: convert the
$S-2 into handsome consolette. Shpg. Wt. 3 Ibs. No. 91-26. $4.95.

BASIC FIR MODEL: samc as SS-2 except constructed of non-
premium plywood without trim or grille cloth. Shpg. Wt. 26 lbs.
Model §8-3. $34.95.

HEATHKIT FM-3A 52 595

HIGH FIDELITY FM TUNER KIT

The thrills of FM entertainment are yours at budget cost with this
handsomely styled tuner. Featuring broad-banded circuits for ful
fidelity and better than 10 microvolt sensitivity for 20 db of quicting,
the FM-3A pulls in stations with clarity and full volume. Shpg.
Wt. 8 lbs.

LX X

°
HEATHKIT W-7TM

35495

“EXTRA PERFORMANCE" HI-FI 55 WATT AMPLIFIER KIT
Offering full fidelity at less than a dollar per watt, the power output
of this remarkable amplifier is conservatively rated at 55 watts from
20 CPS to 20 kc with less than 29, total harmonic distortion through-
out this entire range. Shpg. Wt. 28 lbs.

000000000000 00000000800¢
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HEATHKIT PT-1

58995

MONAURAL-STEREO

AM-FM TUNER KIT

This professional quality -16-tube tuner offers
you outstanding AM, FM or stereco AM/FM
performance at minimum expense. Features in-
clude individual flywheel tuning and auto-
matic frequency control. A multiplex jack is
also provided. Shpg. Wt. 24 lbs.

0000000000000 000000000000000000000008

HEATHKIT SP-2
35695

MONAURAL-STEREO (two channel mixer)
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 system from listening position. Shpg.
Wt. 15 1bs.

90000000000 900000000000 0000000 0
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Includes tape deck, tape recorder electronics,
microphone and rol! of blank tape.

HIGH FIDELITY

TAPE RECORDER KIT

Whether making your own recordings or play-
ing pre-recorded tapes you'll enjoy the many
fine features of this tape recorder kit. Included
are fast forward and rewind functions and
choice of 7% or 3% IPS tape speeds. Printed
circuit boards simplify assembly. Shpg. Wt.
24 lbs.

1
§

HEATHKIT RP-3

36495

{stereo model RP-3S $74.95)

AUTOMATIC HI-F1
RECORD CHANGER KIT
Combining the convenience of an automatic
record changer with true turntable quality the
RP-3 obtains 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 Ibs.

.
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HEATHKIT TX-1

2342

""APACHE' HAM TRANSMITTER KIT

Features 150 watt phone input and 180 watt
CW input. Provision for single-sideband trans-
mission using the SB-10 External Adapter.
Shpg. Wt. 110 lbs.

HEATHKIT RX-1
52745

"MOHAWK' HAM RECEIVER KIT
Covers from 160 through 10 meters on 7 bands
with an extra band calibrated to cover 6 and
2 meters using a converter. Outstanding SSB
reception. Shpg. Wt. 66 lbs.

0000000000000 00000000 0000000080008

SINGLE SIDEBAND
ADAPTER KIT

A compatible plug-in
adapter unit for the
“Apache’” Transmitter,
the SB-10 covers 80, 40,
20, 15 and 10 meter bands.
Produces USB, LSB or
DSB signals, with or with-
outcarrier insertion. Shpg.
Wi, 12 Ibs. =

®000000000000000 000000
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HEATHKIT SB-10

$8995

HEATHKIT DX-40
$B 495

PHONE AND CW TRANSMITTER KIT

Providing phone and CW operation on 80, 40,
20, 15, and 10 meters, the DX-40 features
built-in modulator and power supplies. Shpg.
Wt. 25 Ibs.

000000 [CRNE

$900000000000000000000

HEATHKIT MP-1
$4 495

& L 4
MOBILE POWER SUPPLY KIT {ii
Furnishes all power required to 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’ battery cable, tap-in studs for battery
posts, power plug and 15’ connecting cable.
Shpg. Wt. 8 lbs.

112

Mobile Fun! With all New
Heathkit Mobile Ham Gear

HEATHKIT MR-1

$"995

‘*COMANCHE'' MOBILE HAM RECEIVER KIT

Handsome styling, rugged construction, top quality com-
ponents and cconomy are all wrapped up in the “Comanche’.
It is an 8-tubc supcerheterodyne receiver operating AM, CW
and SSB on the 80, 40, 20, 15 and 10 mcter amatcur bands.
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 lbs.

MOBILE ACCESSORIES.

Quality 5" PM speaker in rugged steel

case with mounting brackets. Heathkit

AK-7. $5.95. Shpg. Wt. 4 Ibs.
Mobile base mount holds both trans-

mitter and recciver. Universal floor

mounting bracket. Hecathkit AK-6.
Shpg. Wt. 5 lbs.

$4.95.

HEATHKIT MT-1

*“*CHEYENNE" MOBILE HAM TRANSMITTER KIT

The fun and convenience of mobile operation are yours with
the compact and efficient ‘‘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 VFO, modulator,
4 RF stages with a 6146 final amplifier pi network (coaxial)
output coupling. The “Cheyennc’ is designed as a com-.
panion to the “Comanche” recciver and is powered by the
MP-1 Power Supply. Shpg. Wt. 19 lbs.

00000 900000000000 00000000000080000

HEATHKIT VHF-%

$]5995

“*SENECA’ VHF HAM TRANSMITTER KIT

General, technician or novice class hams wishing to extend
transmission into the VHF region will find the “Seneca”
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
controlled carrier phone operation, built-in VFO for both
6 and 2 meters, and four switch-selected crystal positions.
Shpg. Wt. 56 lbs.

Always say you saw it in—POPULAR ELECTRONICS
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HEATHKIT V7-A

$2595

HEATHKIT TC-3

$3995

Model 355,

20000000000000000000000000000000000

HEATHKIT OP-1

51 7995

HEATHKIT OM-3

$3995

H E AT H c o M PA N Y A SubsidiaryH@strom, Inc.

Benton Harbor, Mich.

June, 1959

ETCHED CIRCUIT 4
VTVM KIT .

World’s largest selling VITVM,
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,

HEATHKIT T-4

$] 995 |

150, 500 and 1500. In addition =  VISUAL-AURAL SIGNAL TRACER KIT
there are 7 peak-to-peak AC | Doubling as a utility amplifier, test speaker, or
ranges of 0-4, 14, 40, 140, 400, °  substitution transformer, the T-4 represents an
1400 and 4000. Seven ochmmeter  outstanding buy. Traces' RF, IF and audio
ranges are provided. Battery and signals in AM, FM and transistor-type radios.
test leads are included with kit. Shpg. Wt. 5 Ibs.

Shpg. Wt. 7 Ibs.

TUBE CHECKER KIT

An invaluable aid to servicemen,
the TC-3 tests for open, short,
leakage, heater continuity and
quality of all tube types com-
monly encountered in radio and
TV servicing. Checks 4, 5, 6 and
7-pinlarge, 7 and 9-pin miniature,
7-pin sub-miniature, octal and
loctal tubes and pilot lamps. A
blank socket provides for future
tube types. Shpg. Wt. 12 lbs.

HEATHKIT SG-8

$]950

RF SIGNAL GENERATOR KIT

Aligns RF, IF and tuned circuits of all kinds.
Provides extended frequency coverage in five
bands from 160 ke to 110 mc on fundamentals
and up to 220 mc on calibrated harmonics of
the fundamental frequencies. Shpg. Wt. 8 lbs.

1

TV PICTURE TUBE TEST ADAPTER

For use with TC-3 or carlier model
TC-2. Includes 12-pin TV tubesocket, |
4' cable. Octal connector and data. :
No. 355. Shpg. Wt. 1 Ib. $4.50. i

HEATHKIT CT-1

$795

©*'PROFESSIONAL" 5" ‘E
DC OSCILLOSCOPE KIT

Offering complete versatility, the
OP-1 features DC coupled ampli-
fiers and also DC coupled CR
tube unblanking. Triggered sweep
circuit operates on internal or ex-
ternal signals and may be either
AC or DC coupled. Transformer
operated power supply has silicon
diode rectifiers. Shpg. Wt. 34 lbs.

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.

“GENERAL PURPOSE"
5" OSCILLOSCOPE

Ideal in servicing as well as rou-
tine laboratory work, the OM-3
features wide vertical amplifier
frequency response, extended
sweep generator operation and
improved stability. Vertical re-
sponse is within 3 db from 4
CPS to 1.2 mc. Sweep range
covers 20 CPS to over 150 kc.
Shpg. Wt. 22 lbs.

HEATHKIT TO-1

51 695

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.

13



Fun for the
whole
family

add that "‘extra’” !
speaker

HEATHKIT US-1 .

$750

HEATHKIT XR-1P

32995

6 TRANSISTOR PORTABLE RADIO KIT

This casy-to-build portable radio offers fun and enjoyment for the
whole family. Features 6 transistors, large 4* x 6" PM speaker for
“big-sct” tone quality, and built-in rod-type 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.

0000000000000 000000000200800000 00000000000 0000 0000

127 UTILITY SPEAKER

This high quality auxiliary speaker offers many
possibilities in audio, radio and TV work and
will handle up to 12 watts with a frequency
response from 50 to 9,000 CPS +5 db. Speaker
impedance is 8 ohms and employs a 6.8 ounce
magnet. Shpg. Wt. 7 lbs.

HEATHKIT BR-2

$] 895

(less cabinet)

!

It Tune-up your
o ELECTRONIC
own Engine IGNITION
ANALYZER KIT

An ideal tool for the mechanic,
tune-up man or auto hobbyist.
Locates ignition system faults
quickly without removing any
parts and with the engine in
operation (400 to 5000 RPM).
Shows complete engine cycle or
justone cylinder at a time. Use on
all types of internal combustion
engines where breaker points are
accessible. 10’ test leads supplied
with kit. Shpg. Wt. 20 lbs.

HATHKIT 1A-1 $5995

BROADCAST BAND RADIO KIT

Fun to build, and a fine receiver for your home.
Covers complete broadcast band from 550 to
1600 kc. Built-in 54" PM speaker and rod-type
antenna. Transformer operated power supply.
Excellent sensitivity and selectivity. Shpg. Wt.
10 lbs.

Cabinet optional extra: No. 91-9A. Shpg.
Wt. 5 lbs. $4.95.

®00000000000000000000 “e00v0000000

HEATHKIT AK-1
$995

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 lavalier neck-
band and desk stand. An 8’ cable with phone
plug is included. Shpg. Wt. 1 |b.

Let your boy
learn radio

$795

HEATHKIT CR-1

CRYSTAL RADIO KIT

Any youngster interested in radio or electronics will enjoy building
i and using this fine little crystal receiver. Frequency coverage is

check . from 540 to 1600 ke. A sealed germanium diode is used for detection

engine RPM |} —no critical “cats whisker” adjustment. Headphones included.

Measures 6* L. x 3" W. x 24" D. Shpg. Wt. 3 lbs.

j;..........................................0........

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

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. |
Qperates on 6, 8, 12, 24 or 32 volt DC systems
and is completely transistorized. The easy-to-

read indicator shows RPM from 500 to 6,000. ! HEATHKIT TK-1 tools are of top quality case hardened
A calibration control is also provided. Shpg. $995 steel for rugged duty and long life.
Wt. 4 lbs. ‘ Shpg. Wt. 3 lbs.
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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-
& HEATHKIT teries, regardless of type.
HEATHKIT DF-2 . MC-1 Charging current is continu-
56995 . 33995 ously monitored by a 25 am-

a pere meter. Shpg. Wt. 16 Ibs.

. 2.BAND TRANSISTOR . MARINE BATTERY CHARGE
' RADIO DIRECTION FINDER KIT - INDICATOR KIT

See at a glance the exact
percentage of charge in your

Economically powered by 6 standard flashlight cells, the DF-2 pro-
vides you with a completely portable 6-transistor standard and

beacon band receiver of unusual quality and performance. Covers boat batteries. Checks from.
the beacon band from 200 to 400 kc and broadcast band from 540t0 1 to 8 storage batteries in-
1620 ke. A tuning dial light is provided for night operation. Large stantly. Operates on 6, 8, 12
4" x 6" speaker provides superb tone reproduction. Shpg. Wt. 9 Ibs. or 32 volt systems. Note: for
mounting on non-ferrous HEATHKIT CI 1
...................................................;_: melalSOl‘ woOd only Shpg 51695
Wt. 3 lbs.

HEATHKIT PC-1

52495

12 VOLT POWER CONVERTER KIT

Household electricity right on your boat or in your automobile is
yours with this 12-volt power converter kit. Operate your TV set, Protecting against fire and explosion on your
radio, electric razor, lights, etc., directly from your12-voltboat or = boat, the FD-1 indicates the presence of explo-
car battery. Power rating is 125 watts continuously and 175 to 200 sive fumes and shows immediately if it is safe to
watts intermittently. Note: not recommended for record players, start the engine. The kit is complete including
tape decks, power tools or radio transmitters. Shpg. Wt. 8 lbs. spare detector unit. Shpg. Wt. 4 lbs,

HEATHKIT FD-1-6
volt)

*30E,

FUEL VAPOR DETECTOR KIT

Fl'ee Send now for latest Heathkit Catalog H&k‘l’ﬁm;‘

describing in detail over 100 easy-to-assemble S
kits for the Hi-Fi fan, radio ham,

boat owner and technician.

COMPANY BENTON HARBOR 10, MICH.

pioneer in ﬂ@a subsidiary of Daystrom, Inc.
do-it-yourself
electronics Send latest Free Heathkit Catalog.

All prices and specifica- NAME
tions subject to change
without notice. Please in-
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be shipped parcel post. ADDRESS

20% deposn is required on
C.0.D. orders All
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Carl and Jerry
(Continued from page 108)

turning him in a backwards somersault
onto his feet. One thing in the boys' favor
was Bosco’s excellent memory. He demon-
strated his memory by promptly bolting for
the alley when he saw Jerry emerge from
the basement laboratory with the weird-
looking cap.

But Carl brought him down with a flying
tackle, and soon the dog’s head was en-
cased in the headgear that looked like a
Sherlock Holmes fore-and-aft hat worn
sideways so the flaps could be tied firmly

beneath his chin. A small transistor re-
ceiver was in the crown of the cap, and
earphones in the flaps carried the tone-
modulated signal from the transmitter
right to Bosco's sensitive ears.

While Carl was putting the cap on the
dog, Jerry had been busy concealing the
minjature transmitter under some leaves
down by the garage. A lone mushroom was
placed just above it. When Bosco was
released, he started quartering the back
yard just as he had been taught to do when
he was searching for the transmitter con-
cealed in an artificial “bird.”

Guided by the waxing and waning of the
sound as he moved closer to or farther
away from the transmitter, Bosco soon
came to a halt directly in front of the
mushroom. At this instant Carl grabbed
his collar and held him until he barked with
impatience. At the first bark Carl crammed
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a pellet of hamburger into the surprised
dog’s mouth.

In spite of his rather stupid appearance,
Bosco was actually a very smart dog; and
he got the idea quickly. In a matter of
minutes he was seeking out the mushroom
and barking at it until he was fed. Next,
the boys started cutting down the volume
of the sound heard in the earphones, but
Bosco still found the morel. Finally the
cap was removed entirely, and the dog still
searched out the mushroom purely by sight.
Even when Carl and Jerry made the mush-
room increasingly hard to see by piling
leaves on it, pushing it down in the grass,
and so on, Bosco managed to ferret it out
every time.

“I say he’s ready,”’ Jerry declared as he °
brushed the last crumbs of the hamburger
into the eager jaws of the dog. “Anyway,
we’'ve about worn out all four of our mush-
rooms. Now comes the sixty-four dollar
question: will Bosco find wild mushrooms
in their native state? What say we find
out tomorrow morning? Let's get started
about six and see if we can't find some of
the 'rooms that have popped up overnight.”

“Good deal,” Carl agreed. I'll get a pound
of fresh hamburger tonight and be all set
at six in the morning. As for you, Bosco,
you'd better get to bed early and get a good
night's sleep. You've got a big day ahead
of you tomorrow whether you know it or
not.”

HE RISING SUN issued in a beautiful

spring day the next morning, and the
two boys and the dog were headed for the
country by a few minutes after six. About
a mile from the edge of town, they came to
a field which had a grove of trees along one
side, and there was a wide area next to
the trees polka-dotted with tree stumps.

“This is the place,” Jerry announced like
a latter-day Brigham Young. “My grand-
father always says that ‘new ground, es-
pecially around a beech stump surrounded
by May apple plants is the ideal place for
mushrooms to grow. There are lots of
beech trees in that grove; so some of those
stumps are almost certain to be beech, and
I can see some big May apple leaves from
here.”

Bosco was grabbed up and tossed over
the fence; then the two boys clambered
over and walked across to the stumps. Just
as they reached the edge of the grove, a
heavy-set, red-faced man carrying a stout
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LEKTRON SHOPPERS SAVE... SAVE...

SAVE... DURING OUR GIANT

PENNY SALE!

PICK ANY PAK
FREE WITH
ANY $8.00 ORDER!

YES, you may pick an 89¢
double pak . .. and Penny
Sale paks count toward your

$8.00 order!

FREE!

ULL YEAR'S
SUBSCRIPTION

to Lektron's
apamity 5“09""'

FILAMENT XFMR,
115 VAC to 6.3V 88
Amps. Wi 'S o ree. $5.88¢

S TWO-WATTERS
Cnrbon resistors; incl. l’70.88¢
Reg. $12.

000-999 COUNTER
Veeder-oot,  Automatic reset,
Mutors, coils, ete. Reg88¢
35.

115 VAC FAN MOTOR
For fans, other appliances, hob-
by use. 1500 RPM t. 2 ¢
1bs. Reg. $4.50

6 HVY DUTY CORD
115VAC, Rubher.88¢

ETS.
incl. plugs,

12-HR. “SPACE' CLOCK
Powered b enlite battery. G

[+
oz. Hobbyists, note! Reg.
8. 88¢

SUN BATTERY
Similar_to fnm!.‘d BZM 1”88¢
long. Reg. $2
o NE]ARI/NG‘!AID :N?NE

ystal, w/cor 1 .
s 5 TTh ord se! plug 88¢

4 OUTPUT XFMRS
;gl, etc. 3 1bs. Reg. 88¢

POSTAGE STAMP MIKE
Crystal, 100 0 8,000 cps. 88¢
1 Ib. Reg. $7.

40 TUBE SOCKETS
4 to 9-pin; ceramic, mica,
shield-based inecl. 2 lbs. 8¢
Reg. $10.
2 TRANSISTOR VARIABLES
114 by Fl 1 by 2%, shaft dual

.llb eK8¢

2 TRANSISTOR (F'S
Double-tuned. Only 1/2”88¢
square. 436 k

70 TBLR COND’NS’RS

DISC CONDENSERS

N-P-N TRANSISTORS

CRYSTAL DIODES

CERAMIC CONDENSERS
TRANSISTOR SOCKETS 5

6V MOBILE RELAY
GEIGER COUNTER
POLY BOXES
PRINTED CIRCUITS
LITE ASSEMBLIES

CARBON RESISTORS
PRECISION RESISTORS

88¢
88¢
88¢
88¢
88¢
88¢
88¢
88¢
88¢
88¢
88¢
88¢

30 for
5 for
60 for
for

10
15
20
75
25

for
for
for
for
for

UNTIL JUNE 3o0th!

12 OF LEKTRON’S REG. $1 BEST-SELLERS

60 for 89¢

2 for 89¢
10 for 89¢
120 for 89¢
10 for 89¢

2 for
2 for

89¢
89¢

20 for 89¢
30 for 89¢
40 for 89¢
150 for 89¢
50 for 89¢

ANY POLY-PAK®

{including double paks)

SAVINGS FROM $3 to $35 AND MORE ... PLUS YOUR CHOICE OF
FREE WITH $8 ORDER!

0-60 MINUTE TIMER
For darkroom, klichen, lab.
Loud alarm, 2 lbs.s

$6.

WIRE STRIPPER
Strips, cuts =16 thru 3:2288¢
hookup wire. Wt. 1 b,

10 ELECTROLYTICS
Radlo, TV. 10-500mf l088¢
450VDC. 3 Ibs. Reg.

60 RADIO-TV KNOBS
worth $1 ea. 2 lbs. 32888¢
$17.

16-END WRENCH SET
For home & auto. Boux & open;
15/64 thru 7/16” 1688¢
sizes. Reg. $2

70 ONE-WATTERS
Asstd. value carbon resis-88¢
tors. 5%, tool

35 POWER RESISTORS
WW. 5 10 50W, to 10,000 ohms,
Vitreous, too! 3 1bs, R-ez‘88¢
$15.

Po ﬂ30 1':IL°T1LITESI .
. flashlight size; min
bng. type. iea $0. 1 lb.88¢
0 40 HI-Q IC?NDEX?ISOERS
nest celain, P0’s.
o™y e s O 88¢
S5 ROLLS MICRO-WIRE
#24 thru 32; for Lranslswr.88¢
sube-mini elrcuits. 1

2 VARI-LOOPSTICKS
Adj. 540-1500 l\cs 'lrnn-88¢
sistor radios, ete.

MINI-RADIO KIT
World's smallest! 2 x 1 x 17,
Loopstick, Jacks, diode, etc.
w/insu-ucuons 1 b, Re388¢
383

100 RADIO PARTS
Wide variety resistors, mn-88¢
densers, pots, forms.

10 TUBULAR ELECTROS
Asstd. paper types. AC, DC,
hobby. 3 lbs. Reg. $15.

020 ARTIS'I!’S‘ lBRUSlMES

07 re bristle; size:
1% "nef¥2.50."1" *88¢
5 JWLRS SCREWDRIVERS
Different sizess brass, chrome-
plated, swivel heads, Reg88¢
83.50.

8 RCA PLUG-N-JACK
SETS. matched. Most pop.88¢
amps, tuners, phonos.

60 TERMINAL STRIPS

& binding;
foderiug &, binding: 1og8
60 COILS, CHOKES

IF. RF, t.. sl -t d,
too. 3 lbl?" Reg! 815, 88¢
HOBBY BENCH VISE

Ct t; . FI tabl
toommstanE 0 ts es, 88¢

7S MICA CONDENSERS

300-FT. HOOKUP WIRE
Tinned, asstd, sizes, colors.88¢
2 lbs. Reg. 83.
100 HALF-WATTERS
Asstd, value carbon resls-88¢
tors, incl. 5%. Reg. $12.

30 MOLDED COND’S’RS

Asstd.  Fi t de! Wt
2slshs. nest made: t. 88¢
1S ROTARY SWITCHES

Asstd, ngs. 3 1bs, Reg.
s?sz Rangs s, ex 88¢
S5-IN-1 DRILL BIT

Reams, saws, copes. shapes, 88¢
drills: hand or power drills,

1S INSTR. KNOBS
Knlm;led hhlac‘J&l Imkelue.‘ w/
pointer; bras inserts, set
screws. Reg. $5. ! 88¢

S” HOBBY SPEAKER
For radios, code osc. $ lnler-ss
coms. 2 lbs, Reg. ¢

TEN 3-SECOND TIMER
MECHANISMS: rcclslun88¢
geared. 2 1bs. Rez. $30.

6 SILICON DIODES
Sylrania 1N22, 1N23.88¢
Reg. $36.

$2S SURPRISE PACK

Large, varicd uwrlmenl
T TV e, e 88¢

60 PLUGS-n-REC'PT'CLES
Audio, power, line, hauery.88¢
spkr. 3 1bs. Reg. $7.

8-SCREWDRIVER SET
8 asstd. drivers w/wall rack.
Plasiic handles. 1 1b. Llst88¢
$3.50.

40 SUBMINI COND’SRS

For transistor, printed cu
Sul wone *H i egs o1, 88¢

40-RECORD CADDY
Wronzht «iron, 2h0:gs 40 records
8.

S2.850m KeE-88¢

70 HI-Q RESISTORS
Insulated, carbon; 1%, too! 14
& 1w, 10 ohms to 10 mezs.88¢
2 Ibs. Reg. $13.

1500 PCS. HARDWARE

Nuts, screws, washers, ete.
T Rog. S ¢ 88¢

60 CONDENSER SPCL!
Molded, paper, ceramic, oil.88¢
mica, discs, variable, 2 Ibs.

75 RESISTOR SPECIAL!
WW, precision, carbon, variable,
mini types. 3 1lbs. Worl.1188¢

$15.
15-PC. DRILL SET
187  h a” x 64lhs.
w//c.n lbral';‘:i cn‘se Reg. 88¢

Paper. molded, oil, p(lnc. M ?lOSCLI;I;‘A;I’gR cCO!‘L!LS !/At)mSUB).I(V)II!l'II BES:?}:"!S Son112 x?sl.‘xx:“coNle:lgLS

. 818 TS ” values N .
Reg ‘to 1000V. bs 88¢ 043 a:.om‘leﬁoo KCS. rReg $2. 88¢ ‘10 ;ll\,:gs Reg. $6. 88¢ Reg. $9 88¢
T ST ey 5 | ORDER BY BLACK-TYPE HEADLINES,
| How To ORDER: $20 "CERAMIC. CONDENSERS, 80k - ) ' V] 131133 everert ave.
State price with each nem Send check or M.O. includi s (Hﬂ.sf“ 50, MASS.
excess returned. C.0.D. orders, 259% down; rated net 30 day- INCI.UDE
POSTAL ZONE in addren (Canada postage, 48¢, 1st Ib.; 28¢ ea. add’l. Ib.)
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Complete listings of the NEWEST in Stereo and Monaural
Hi-Fi, Short Wave, Audio, Transistor, and inany other Lafayette
electronics kits as well as thousands upon thousands of
standard brand nationally advertised kits amd electronic
parts and components are described in LAFAYETTE'S GIANT
NEW 260-PAGE CATALOG. SEND FOR 17--11'S FREE! Just fill
in coupon below and present it at any lafzyette store, or
paste it on a postcard and send it to us. THAT'S ALL YOU
HAVE T0 DO to get your FREE 1959 LAFAYETTE CATALOG!

LAFAYETTE’S
1959 CATALOG

26 GIANT-SIZE

PAGES

FREE!

Single Needle

s

rrridsree

==

VU Balance 7 ﬁ 5

Meter 3

-‘ OQ. : §‘

The Most o

Versatile ©
Instrument
Offered
The Hi-Fi

(f-l-l Q5 Enthusiast THE FINEST HI-Fi

only

® BUILT-IN CROSSOVER NETWORK

® UNIQUE 2 COIL GALVANOMETER-TYPE
PRECISIOM METER MOVEMENT

® 7 RANGES OF METER SENSITIVITY

® EFFORTLESS BALANCING OF STEREO
SYSTEMS

® MAY BE USED AS VU METER AND TAPE
RECORDER LEVEL INDICATOR

Solves all stereo balancing problems. Each steren chan.

nel fecds o seperate coil through a full-wave bridge

rectifior. Balancad signals result in @ O deflectian. 2

sllde switches permit individual channel ements,

Metal case, satin gold finish, Size: 4% x 5% x 4'%”

Shog. Wt., 3 Ibs

TM-66 Stereo Balance Indicator.

Net 11.9§

SHURE M30 .
with dlomond stylss

PX.245 19 1bs. Special.

LAFAYETTE RADIO, Dept. 1F-9

IFREE P.0. Box 511, Jamaica 31, N. Y. | 4
- OU | senp ror THE woRLDS LeADING execTronics, ||
: % AND RADIO, T.V., INDUSTRIAL, AND HI-FI GUIDE
b <} ®

ON | Name ..
ROST, Address
CARD |

City.

SPECIAL MONEY-SAVER
COMBINATION

99.50
SAVE 26.60

PK-245 hysteresis-tynchrancus turntable with now
'3 Lofoyette PK:270 12" grofessional stereo tane

orm plus Shure MID Dyaetic Compatible Stereo
Cartridge with .7 mii digmond styius. Shpg. wi.,

PASTE| [0 Send FREE LAFAYETTE Catalog 590

Zone. State .

TWEETER AVAILABLE

Leave it to lofayette 1o bring you the ‘‘hottest’
tweeter—the superlative electrostatic 3 elemant
tweecter, rated best regardless of price. This smooth
pectorming tweetar—superlor to units costing many
times more—improves ANY speakar system, bring-
ing forth the realism and ocoustic brilliance of the
high frequencies. Simple to connect aond wuse,
<omes complete with detailed instructions. In ma-
hagany, walnut or blonde finishes with attroctive
plastic grilles. Size 11% x 6 x 4'%. Shpg. wi.,
7 ibs,

SK-150 Eleclrostatic 3 Element Tweotor Mahog-
any Finisl

SK-151 Same in Walnut Finish 27 50
SK-152 Same in Blonde Finith .

PK.270

SHURE M3p

Netgo S0 with diamond stylus

" 52.50

"Everything in
Electronies”

5000 Cycle Crossover Frequency

® WIDE 120° DISPERSION ANGLE ja 1
Achieved by J Electrostanc Element Design S
© MEASURABLY IMPROVES ANY SPEAKER SYSTEM
Superb Migh Frequency Response from S000
Cycles 1o Beyond 25.000 Cycles

BUILT-IN AC POWER SUPPLY
Supphes High Voltage Necessary For True
Elecirostone Speoker Operanan

.

AVAILABLE IN MAHOGANY, WALNUT OR
BLONDE ENCLOSURE

SPECIAL SALE!

7, GARRARD RC121/1I
WITH SHURE M3D
DYNETIC STEREO
CARTRIDGE WITH
DIAMOND STYLUS

MONEY-S5AVER COMBINATION
Garrard latest model RC121 /11 with Shure modal
M3D prefessional Dynetic Compalible Stereo car-
tridge with .7 mil diomond stylus. Reguiar B3.15
vatue. Shog. wt., 15 Ihs.. -Nat 52.50

GARRARD RC-88
Gotrord RC88 ond Shuro MID Corirldge..Net 62.50

Always say you saw it in—POPULAR ELECTRONICS



THE MOST
FLEXIBLE TUNER
EVER

DESIGNED

Use It as a Binavural-
Stereophonic FM-AM tuner

Use it as a Dual-Monaural FM-AM tuner
Use it as a stralght Monaural FM or AM tuner

Multifiex Output for New Steree FM ) . i . .
11 Tubes (including 4 dval-purpase) + More than a year of.resear(h, pl'onmng gna engineering went into fhe mukmgv of 'he Lofayette
Toni E + Seleni tfier Pro- Stereo Tuner. Its unique flexibility permits the reception of binoural broadcasting {simultaneous
}':""'7 T'!.n » " enium rectiier Fro- 4 onsmission on both FM and AM), the independent operation of bolh the FM and AM sections
M . ieumance at the same time, and the ordinary reception of either FM or AM. The AM aond FM sections are

® 10KC Whistle Filter ® Pre-oligned IF's (ongrotely tuned, each with o separate 3-gang tuning condenser, separate flywheel tuning ond
@ Tuned Coscode FM ® 12 Tuned Circvits separate volume control for proper balancing when used for binasral programs. Simplified
accurate knife-edge tuning is provided by magic eye which operates independently on FM gnd
: Dy [Cathede]Fatiewat; Outpov . AM. Automatic frequency cantrol "“locks in'’ FM signal permanently, Aside from its unique
Separotely Tuned FM and AM Sections flexibility, this is, above all else, a quality high-fidelity tuner incorporating features found
® Armstrong Circvit with FM/AFC and exclusively in the highest priced tuners.
AFC Defeat The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5-position
@ Dual Double-Tuned Transformer Function Selector Switch. Tastefully styled with gold-brass escutcheon having dark maroon
Coupled Limitars. background plus matching maroan knobs with gold inserts. The Llafayette Stereo Tuner was
designed with the builder in mind, Two separate printed circuit boords make construction and
KT 500 wiring simple, evan for such a complex unit. Complete kit includes all parts and metal cover,
5 IN KIT o step-by-step instruction manual, schematic and pictorial diograms. Size is 13%” W x 10%” D
74 | FORM x 412" H. Shpg. wt., 22 Ibs.
e The new Llafayetfe Model KT-500 Sterea “M-AM Tuner is a compenion piece to the Models
KT-600 Audio Cartrol Center Kit and K¥-310 Stereo Power Amplifier Kit.
oNLY 7.45 "ngwn KT-500... Net 74.50
7.00 MONTHL LYT-50 Some os above, comptetely factory wired and tested ........Net 124.50
NEW! LAFAYETTE PROFESSIONAL STEREO MASTER £ RE‘;OI;,UTIOdNARYhDEVELC:PTELNT IN STEREO mcc;u'nl-
rovides suc vnusvo eotures a1 o ridge ontro
AUDIP_,\(ONTROI' (ENTER for variable cross-channel signal feed for elimination of ‘'ping-
i oy pong’’ (exaggerated seporation) effects and for 3d channel
KT-600 output volume controt for 3-speaker stereo systems; 3d channel
79 50 output alsa serves for mixing stereo to produce excellent mon-
. aural tecordings. Also has full input mixing of monaural program
IN XIT sources, speciol *'null’’ stereo balancing and colibrating system
FORM {better than meters), 24 equalization positions, all-concentric

controls, rumble and scratch filters, Joudness switch. Clutch type
volume controls for baloncing or as 1 Master Volume Control.
ONLY 7.95 DOWN Has chonnel reverse, electronic phosing, input level controls.
Sensitivity 1.78 millivolts for ! volt out. Dual low-impedance
outputs (plate followers}), 1300 ohms. Response 10-25,000 cps

Solves Every Stereo/Monaural Control Problem! &+ 0.5 db. Less than .03% IM distortion. Uses 7 new 7025 low-

noise dual triodes. Size 147 x 42" x 10%”. Shpg. wt., 16 |bs.

® UNIQUE STEREO & MONAURAL CONTROL FEATURES Complete with printed circuit board, coge, profusely illustrated
® AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE instructions, all necessary parts.

3d CHANNEL OUTPUT & CROSS-CHANNEL FEED LAFAYETTE KT-600 — Stereo Preamplifier kit .. Net 79.50

® PRECISE “'NULL”’ BALANCING SYSTEM Lofayette LA-600. —Stereo Preamplifier, Wired.....Net 134.50

NEwI lAFAYETTE ST - EO/MONAURAL 36 WATT A superbly-performing basic sterea omplifier, in easy-to-build
BASIC AMP“FIER kit form to save you lots of money ond‘:a' yo:; get ln'yo stereo
now at minimum expensel Duol inputs, each provided with

' KT-310 individual volume control. The unit may be used with o stereo
preamplifier far 2 18-watt stereo channels, or at the flick of a
47 50 swifch, as a top-quality 3é-watt monaural amplifier; or, if
desired, it may be used as 2 separate monaural 18-watt am-
IN KIT plifierss CONTROLS include 2 input volume controls, channel
FORM reverse switch (AB-BA), monaural-stereo switch. DUAL OUTPUT
- IMPEDANCES are: 4, 8, 16 and 32 ohms (permitting paralleled
ONLY 4.75 DOWN monaural operation of 2 speoker systems of up to 16 ohms),
- ey INPUT SENSITIVITY is 0.45 volts per channel for full ou'pu'
\\k N ® 36-WATT STEREO AMPLIFIER (r]t:)ss;]:u 2- é':ANa 4. 7)!89|GZJA m:/.l.u sslzz is 9-3/16” d
" with controls) x 5%"” h x 13%” w. Supplied complete
® 4 PREMIUM-TYPE 7189 OUTPUT TUBES with perforated metal cage, all necessary parts and detolled
® RESPONSE 35-30,000 CPS *+ 1/, DB instructions. Shpg. wt,, 22 Ibs,
® 18 WATTS PER STEREO CHANNEL OR 36 WATTS MONAURALLY "
® 2 PRINTED CIRCUIT BOARDS FOR NEAT, EASY WIRING KY-310 Storeo Power Amplifier Kit........... .. Net 47.50

[ ayeiteRadlo ]65‘08 Llﬁ I'ty Ave. BRONX 58 N Y 542"{“:o:vn0n?:. ln:: N'Y'w;?gus:g Ar::;s 110 Federal St

jAMAlCA 313 N Y PLAINFIELD N) 139 W 2nd St NEWARK 2 N1 24 Central Ave
. e I

PLEASE INCLUDE POSTAGE WITH ORDER
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YOUR COPIES OF
POPULAR

ELECTRONICS
ARE VALUABLE

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

Now you can keep a year’s copies of
POPULAR ELECTRONICS in a rich-
looking leatherette file that makes it
easy to locate any issue for ready refer-
ence.

Specially designed for POPULAR ELEC-
TRONICS, this handy file—with its dis-
tinctive, washable Kivar cover and 16-
carat gold leaf lettering—not only looks
good but keeps every issue neat, clean
and orderly.

So don’t risk tearing and soiling your
copies of POPULAR ELECTRONICS
—always a ready source of valuable in-
formation. Order several of these POP-
ULAR ELECTRONICS volume files to-
day. They are $2.50 each, postpaid—
3 for $7.00, or 6 for $13.00. Satisfac-
tion guaranteed, or your money back.
Order direct from:

JESSE JONES BOX CORP.

(Established 1843)
Dept. PE

Box 5120 Philadelphia 41, Pa.

AMAZING MINIATURE BROADCAST TRANSMITTER!

s ‘‘Fool Your Friends' with this transmitter-, . .
by broadcasting on to any radio or car radio and
watch their startied faces when they hear YOUR
voice on THEIR radio , . .
a PP A, System!

Completely portable (53 x3% x13%) . . . with
self-contained battertes . . . NO ANTENNA or
GROUND WIRES to hook up . . ., Works up to
ONE BLOCK OR MORE . . . with short whip
antenna supplied.

SIMPLY push the button and talk!

This transmitter has a built.in station selector
$0 you can tune in on any station you desire}

SEND ONLY $1.00 CASH AND PAY THE POSTMAN
THE BALANCE OF $7.95 PLUS C.0.D. POSTAGE—OR

SEND JUST $8.95 AND WE PAY THE POSTAGE.
(BATTERIES $2.50 EXTRA.)

HALCO ELECTRONICS
8211 Venice Blvd., Los Angeles 34, California

can also be used as

120

stick in his big hands stepped from behind
a tree,

“Where do you two think you’re going ?”’
he challenged.

“Why, why,
stammered.

“That’s what you think,” the man said
menacingly. “You're going to jail. I'm sick
and tired of trespassers who ride down my

why, nowhere,” Carl

fences, leave my gates open, shoot my
horses and cows, and litter my land. I'm
going to make an example of you two.”

“We didn’t mean to do any of those
things,” Jerry said. “We didn’t know you
didn’t want people in here.”

“Oh, no; you didn’t know!” the man
mocked bitterly. “You couldn’t read the
‘Trespassers Will Be Prosecuted’ signs
posted every hundred feet all around my
property. Turn around. You can see the
backs of three of those signs from right
here.”

He was right. Three signs could be seen.
The boys had climbed over the fence be-
tween two of them.

“Honest, Mister, screwy as it sounds, we
didn’t see those signs,” Carl said earnestly.
“I guess we were too interested in trying
out our mushroom dog to think about any-
thing else.”

“Your what #” the man said incredulously.

“Mushroom dog,” Carl repeated. “We
think we’ve trained him to hunt mush-
rooms, and we were just going to try him
out.”

“Now I know you're going to jail,” the
man said with renewed determination.
“Trespassing’s bad enough, but lying’s
worse. Mushroom dog indeed! TI'll teach
you young punks to try to make a fool of
me.”

“But we’re not lying!” Jerry said indig-
nantly. “We've trained the dog to hunt
mushrooms.”

“All right. Have it your way. Let’s see
him find one,” the man challenged. “If he

Always say you saw it in—POPULAR ELECTRONICS



TRU-VA

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 GWAGT ALWAYS 30c¢
ov4 3AUS a6 688 6CHB 657 784 1246 1257 36
024  I3BCS a4 6BA6  6Cle  6SBGT 78BS 12AT7 12547 38
1A7GT 3BN& sacy 6BCS  6CM6  6SAT 7B6  12AU6  125K7 39/44
183Gt 1825 sAF4 6BCH  6CM?  6SDIGT 787 12AU7 12SNIGT 4t
1c6 3CB6  6AGS 6BD6  SCNT  65FS 788 12ave  125Q7 42
1¢7 JQ4  GAHAGT 6BE6  6COB  6SF7 JC4  12av7 12VAGT 43
14 354 sAMS 6BFS 6CRS 65G7 ¢S 12AX4GT 12WaGT 45
1#5 V4 paKs 6BGEG 6C56  4SHY 7¢6  12ax7  12X4 SOAS
164 4BQ7A sALS 6BH6  6CUS 65T ¢ yaazz 14A7/1287 5085
THSGT 4BSB 6AMB  6BJ6  6CUS  65K7 TES 1284 1486 50C5
4 4BI7 sANB 6BKS  6D6 6SLY 7Es 128A6 1407 50L6
e 4CB6 4AQ5  6BK7  6DEs 6507 7€7 128A7 19 56
INSGT SAMB 8A06  6BLIGT 6DG6GT 6SR7 7E7 12806 19AUAGT 57
RS SANB bAOQY 6BN6  6D06  gTa 7r8 12BEs 198GeG 58
155 SAT8  6ARS  6BOSGT 6FS sUB 767 128F6 196 71A
e SAVE 6ASS  48Q7  6F6 6VEGT  yM7  12BM7 Yotk 75
I SAZ4 6AT6  ¢BRE  6H6  &WeGT N7 12806  24A 76
s SBR8  6AUAGT ggsg 64 6X4 707 12BRY  2SL6GT 77
w2 Sle 6AUSGT 58YSG 615 6XSGT 737 12BY7 26 78
12 SR 6AUS  6B26  b6J6 6X8 IX6  12CAS 27 80
2AFs  SU4  6AUS 6827 847 6Y6G X7 12CN5 3s 84/624
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TRU-VAC® PAYS YOUR POSTAGE
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to prior sale.
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TORY SECONDS or USED tubes and are clcarly marked.
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next month in

MARINE

an up-to-date survey of marine electronic equipment
for the small boat owner and the technician!

For the first time in its history, POPULAR
ELECTRONICS presents a complete report
on this rapidly growing phase of electronics.
With more craft than ever before on
America’s waters, the field of marine elec-
tronics is becoming more important every
day. Here’s your chance to get some au-
thoritative background material on it!

Whether you now own your own boat, plan
to someday, or are interested in learning
more about a fascinating part of elec-
tronics, you won't want to miss this exciting
feature in July PE! It covers every electronics
device that is practical today for the small

boat owner—tells what it is, what it does,
how it works.

This easy-reading guide to the theory of
marine glectronics makes interesting read-
ing, offers valuable advice on getting maxi-
mum efficiency from equipment. Articles
like these cover the field thoroughly:

POPULAR ELECTRONICS



POPULAR ELECTRONICS: a thorough 32-page survey of

ELECTRONICS

® GUESTEDITORIAL BY WM, TAYLOR McKEOWN,
EDITOR OF POPULAR BOATING
RADIO-TELEPHONES FOR THE SMALL BOAT
TUBES VS. TRANSISTORS IN MARINE GEAR
RADIO DIRECTION FINDERS

CAUSES AND CURES OF ELECTROLYSIS
DEPTH SOUNDERS AND FISH FINDERS
SAFETY AFLOAT (radar, sonar, etc.)

AUTO PILOTS

ANTENNA AND GROUND SYSTEMS

CITIZENS' BAND RADIO FOR THE BOATMAN

PLUS: Directory of marine electronics man-
ufacturers and their products

Big, extra features such as this are only
part of the reason why POPULAR
ELECTRONICS is the consistent leader in
its field. Every issue has dozens of meaty
articles and features on every phase of
electronics.

That's why it's smart to keep up with the
growing field of electronics by reading PE
every month. And it's so easy, too—espa-
cially when a subscription automatically
delivers a copy to your doorstep each
month. If you haven’'t a subscriptian
already, now is the perfect time to get one!

REGULAR SUBSCRIFPTION RATES
one year, $4 two years, $7
three years, $10

POPULAR ELECTRONICS
434 South Wabash Ave., Chicago 5, Ill.

June, 1959
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Save on

evetything in
electronics
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£ ) BARGAIN SUPPLEMENT |

BIGGEST VALUES EVER! Save
most on Stereo hi-fi systems
and components. See top buys
in build-your-own KNIGHT-
KITS. Hundreds of values in
recorders, amateur gear, P. A. systems, test
instruments, TV accessories, electronic
parts, tubes and tools. Send for your FREE
4 Allied Supplement packed with bargainsand
' new products. Save as never before!
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l ALLIED RADIO CORP., Dept. 79.F9 sUPpL EEME
100 N. Western Ave., Chicago 80, I, Eny

[ Send FREE Allied Supplement No. 185

Name

Address
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LCily State _l
-—-—-—_—_—_—_—

NOW...G-11
2-way radio
for your

personal use,
business or
pleasure

Citizens’
Communicator
FOR 11-METER CITIZENS’ BAND

No exam for license . . . no code. U. S, Citizens
required only to complete simple F.C.C. form.
Write today for free booklet giving all details.

MEETS ALL F.C.C. REGS.
-+ S WATTS INPUT POW.
ER. BOTH TRANSMITTER
AND RECEIVER QUARTZ
CRYSTAL CONTROLLED.
RELIABLE! NO TUNING!

COMPLETE 2-wAY
STATION ‘“"PACK-
AGE'®* INCLUDES
PRESS-TO-TALK
MICROPHONE.

TWO MODELS AVAILABLE,
SPECIFY NO. 3303 FOR

QUARTZ CRYSTALS
FORONECHANNEL,
11SV AC OPERATION. ..
NO. 3304 FOR 12V DcC

OPERATION, 12450

WRITE TODAY FOR FREE BOOKLET!

GONSET.........°"
y YOUNG SPRING & WIRE

Burbank, Calif, CORPORATION
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does, T'll believe your story. If he doesn’t,
you're going to jail.”

THAT WAS all the break Carl and Jerry

could expect. Carl took a very withered
mushroom from his pocket and placed it on
the ground in front of the grinning Bosco
who had been sitting quietly on his
haunches during all the palaver. At the
same time Carl passed the packet of ham-
burger tantalizingly back and forth in front
of the dog’s near-scented nose.

“We gotta sort of prime him,” Jerry ex-
plained apologetically to the grim-faced
man.

“Okay, Bosco, let’s see you do your stuff,”
Carl was whispering prayerfully into the
lopping ear of the dog. “You find a mush-
room and I'll buy you the sweetest steak
in town to go with it!”

Bosco rose to his feet and tore off at a
gallop as though this promise had galva-
nized him. Madly he scampered in dizzy
circles amid the stumps. Suddenly he came
to a halt and barked excitedly. All three
rushed to his side and beheld him barking
at a whole clump of mushrooms pushing
their way up through the rotting leaves,

“Well, T'll be a monkey's uncle!” the
farmer exclaimed as he watched Carl pop
a generous handful of hamburger into the
drooling jaws of the dog. “Go ahead and
pick them. Can he do that again, or is he
a single-shot instead of a repeater ?”

In answer Carl waved the dog on, and
once more Bosco started his apparently
aimless cireling. In less than a minute he
was barking “treed” at another huge

Sponge mushroom growing right between
the roots of a stump. As the farmer
watched the dog gulp down another patty
of hamburger, he remarked anxiously :

“At this rate he'll be full of hamburger
before that onion sack is full of mush-
rooms. Have you thought of that ?”

“Not old Bosco,” Carl denied. “His other
name is ‘The Bottomless Pit.' He can eat
hamburger until you'd think it would be

Always say you saw it in—POPULAR ELECTRONICS



sticking out of his ears and still beg for
more.”

“Good!” the farmer exclaimed. “In that
case I want to ask a favor of you boys. Will
you wait until I hop across the grove to the
house and get my movie camera? I want
to get a picture of that dog treeing a mush-
room. Here's why: when I was a boy I also
had a dog that would hunt mushrooms. I
didn’t train him; he just seemed to pick it
up himself; but he hunted almost exactly
the way Bosco does.

“About a week ago I was trying to tell
some of the fellows at a grange meeting
about that dog of mine, and they laughed
me right out of the hall. Now, if I can just
get a good shot of Bosco doing what I tried
to tell those smart alecks my dog would do,
you-know-who is going to have the last
laugh. Will you help me?”

“You bet!” the boys said in chorus.

“Okay, I'll be back in two shakes,” the
farmer said as he started off on a lope. “My
name’'s Walt Downham,” he called back
over his shoulder; “and you two are wel-
come on my land any time you want to
come.”

«JIEY! He's a real nice guy,” Carl said
as he clamped the squirming Bosco
between his long legs. “Sure is funny how
a guy that looked so mean and threatening
and ornery a few minutes ago can look so
kind and pleasant and nice now, isn't it ?”
“Yeah,” Jerry agreed thoughtfully. “I
guess it just goes to prove that we tend to
see people the way we want to see them in-
stead of as they really are. I'm going to
remember this and try to make myself take
a second look the next time I meet some-
one I think I dislike.”
“Me, too,” Carl said as he watched Far-
mer Downham running toward them with
his movie camera in his hand. —fo-

AAAAAAAAAAAAAAAAAAAALAAAAAAAAAL
Citizens Band Transceiver
(Continued from page 53)

A bracket for the whip antenna was
made from heavy aluminum and drilled to
hold an RCA type phono jack. This bracket
was secured to the top of the case with two
sheet metal screws, and a 36" length of
piano wire (available at hobby shops) was
soldered to a mating phono plug.

The 3’ whip antenna is made electrically
longer by inserting a coil between it and
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PORT ARTHUR

COLLEGE —

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
transmitters, radar and marine equipment, col-
or fundamentals, transistors, television, camera
chain, experimental laboratory test equipment,
etfc. 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.l. 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 Our graduates are in de-
SERVICE mand 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-681, TEXAS
Founded in 1909
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TV PICTURE TUBES

AT LOWEST PRICES

108P4 § 7.95/16WP4 $15.20/17TP4. $19.30|21EP4  $14.95
12LP4 8.95(16TP4  10.95/ 20AP4  '19.30| 21FP4 15.95
14B/CP4  9.95/17AVP4 15.20120CP4  13.90(21wWP4 17.30
160P4  14.95(17BP4  10.95(20HP4  17.95|21YP4  15.95
16EP4  15.90|17CP4  17.00{21AP4  22.10(21ZP4  14.95
16GP4  15.90|17GP4  17.60({21ALP4 20.95(24CP4  23.95
16KP4  10.95/17HP4  13.60{21AMP4 19.95(24DP4  26.95
16LP4 10.95|17LP4  13.60| 21ATP4 20.95|27EP4  39.95
16RP4  10.95|17QP4  11.95/ 21AUP4 20.95|27RP4  39.95

1 YEAR WARRANTY
Aluminized Tubes $5.00 more than above prices.
the return of an acceptable similar tube under vacuum. These
tul ed from repr used zlnu bulbs. All
materials including the electron gun are brand b
ALL PRICES FOB CHICAGO, ILLINOIS, Depo.lt required.
when old tube is not returned. refundabie at time of return,
5% deposit required on COD shipments. Old tubes must
be relurned prepaid. Tubes shipped Rail Express.

WRITE FOR COMPLETE LIST

—PICTURE TUBEOUTLET—

3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS
Dickens 2-2048

Prices include

BATTERYLESS

PEE WE TUBELESS

(AMERICAN MADE)

“LIFETIME" RADIO
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arrival or send

DWAY COMPANY

INVENTORS

REGISTERED PATENT
ATTORNEY
ASSOCIATE EXAMINER
U.S. PAT. OFF. 1922-1929

Patent Attorney & Advisor
U. S. NAVY DEPT. 1930.1947

PATENT LAWYER

LOOK

NO FURTHER . . . IF YOU'RE
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UNUSUAL AUDIO CATALOG.

KEY ELECTRONICS CO.
120-8 Liberty St., N. Y. 6
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INVENTOR’S RECORD

without obligation

GUSTAVE MILLER

69-PE WARNER BUILDING

WASHINGTON 4, D. C.

ENGINEERING DEGREES

O\ E.E. Option Electronics or Power
Degree Courses in Liberal Arts Also
Earned through Home Study
Pacific International College of
Arts & Sciences
Primarily a correspondence School
Residence classes also available
5719-W Santa Monica Bivd.
Hollywood 38, California
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the antenna jack on the Citizens Talkle.
This coil is an Ohmite Z-50 r.f. choke and
exactly 32 turns are removed (about three-
fifths of the winding) to resonate it. Dab
fingernail polish on the coil to prevent
turns from coming loose. (See Fig. 8.)

You can get a license for the Citizens
Talkie very easily. Just fill out the form
enclosed with the International Crystal
unit, and send it to the Federal Communi-
cations Commission, Washington 25, D. C.
(not to your local FCC office!)

It should be pointed out that the trans-
mitter consumes considerably more battery
power than does the receiver. For the most
economical operation, keep your transmis-
sions short, sweet, and to the point. 30—

AAAAAAAAAAAAAAAAAAAAAAAAALAAAL
Transistor Topics
(Continued from page 97)

tained from a transformer-like ignition coil.
In practice, the ignition coil’s “primary”
current, obtained from the battery, is in-
terrupted periodically by a set of contact
points serving as a momentary switch.
Each time the circuit is closed and broken,
the resulting rush of current develops the
high voltage needed for ignition.

Such a system has many drawbacks.
Each time the primary current is broken,
the contact points tend to spark and arc.
To minimize this sparking, which causes
corrosion and reduces contact life, a small
condenser is connected across the contacts.
But this condenser, in itself, introduces a
small time delay in establishing (or break-
ing) current flow. The net result is that
the system’s output voltage tends to drop
as the rate of contact operation is in-
creased. Thus, at higher engine speeds
(rpm) , when a really “hot” spark is desired,
the ignition voltage may actually decrease.

Transistors can be used in the ignition
system to alleviate this situation. The basic
schematic diagrams of a “conventional” and
a transistorized ignition system are given
in Fig. 2. The latter system was developed
by engineers of the Electric Auto-Lite
Company, and may be offered as optional
equipment in some 1960 model autos and,
possibly, as standard equipment in many
1961 models.

In operation, the heavy-duty contacts
and shunt condenser are replaced by a
single power transistor which, in turn, is
controlled by a set of light-duty contacts;

Always say you saw it in—POPULAR ELECTRONICS
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the latter, handling the transistor's rela-
tively small base bias current, spark very
little and have an extremely long—almost
infinite—service life. Since the transistor
has a very high speed of response, the sys-
tem’s output voltage remains fairly con-
stant regardless of contact operation rate

. and a good “hot” spark is maintained
at high as well as at low engine rpm.

The relative performance of transistor-
ized and conventional ignition systems is
shown graphically in Fig. 3.

Telemeter Transmitter. Philco Corpo-
ration’s Research Division has developed a
fully transistorized telemetering transmit-
ter for the U. S. Army’s Ordnance Missile
Command. Designed for possible use in
space satellites, the new transmitter weighs
less than 10 ounces, is 5” in diameter,
1” high, and operates in the 20-mec. band.
Delivering a watt of output power, this unit
has more output and is more efficient than
the transistorized transmitters used in
present U. S. satellites.

Transistor Course. Sylvania Electric
Products is now offering, through its tube
and semiconductor distributors, a 12-lesson
correspondence course in ‘‘Servicing Tran-

13

sistor Radios and Printed Circuits.” Your
columnist had a chance to review this
course and found it complete, accurate, and
quite clear. In addition to covering topics
of direct interest to the practical service
technician, it discusses basic transistor cir-
cuit operation and practical transistor ap-
plications in considerable detail.

This course should be of real interest and
value to experimenters and servicemen
alike. For full details concerning availa-
bility, contact your local Sylvania distrib-
utor . . . or write direct to Sylvania Elec-
tric Products Inc.,, 1740 Broadway, New
York 19, N. Y.

Battery-Operated Recorder. Stancil-
Hoffman (921 N. Highland, Hollywood 38,
Calif.), a pioneer manufacturer of mag-
netic recording equipment, has released
details on a new self-contained battery-
operated recorder. Dubbed the “Minitape,”
this instrument uses standard %" tape and
features a unique automatic volume control
system which will handle all levels of
sounds from lip distance to as far as 10 or
15 feet away from the microphone.

That does it for now, fellows.

Lou

FREL

Yes, you get our big Diagrams book, FREE!
It's like a road-map that shows yon the way
to easier Radio-TV repair. Needed by every
serviceman. Complete 11x22” Schematic Dia-
grams on many Radio and TV sets help cut
servicing time. Includes simple instructions on how to
use diagrams and picture patterm This book is yours
FREE for asking to see Coyne's great new 7-book set,
“*Applied Practical Radio-Television!”

AT LAST! MONEY-MAKING “KNOW-HOW™ ON

TRANSISTORS, COLOR TV AND SERVICING

Coyne's great 7-volume set gives you sll the answers

to servicing ki 'Fnl basic “k 1
that's easy to understand ynu ‘Il find everything you FREE =
want in Volumes 1 to 5 on over 5000 practical facts 5 YEARS
and data. Every step from fundamentals to instalting, OF VALUABLE
servicing and trouble-shooting all types of radio and SUPPLEMENTS

v sel: So up-to-date it includes the latest on COLOR

™ All this plus Volume 7—
TRANSISTOR CIRCUIT S—the most com-
plete book ever published on the applications of
transistors in electronics. New! Set has color-
ful design, washable covers.

EXTRA) 868 Page TV Encyclopedia Included?
For speedy, on-the-job use, you also get Volume 6—
famous Coyne CYCLOPEDIA. Answers problems on

With your set you
also get Coyne's
annual Suuplemcnt

Service FREE f
Keeps your

B A 8 " set up-to-date on
servicing, alignment, installation, etc., in easy ABC eaverything that will
order, Use this 7-volume TV-RADIO be new in radio,

television, electron.

LIBRARY FREE for 7 days; tos and electriciiy

get the
Servicing Book FREE!

Educational Book Publishing Division

CUYNE ELECTRICAL SCHOOL

1501 W. Congress Pkwy., Denl. Chicaga 7, 111
June, 1959

Get This Valuable Book_‘_____

Jusf For Examining COYNE’S New Set
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» 7 DAY FREE TRIAL!

GREAT SET!

SEND NO MONEY!

Just mail coupon for 7-volume set on 7 days free trial. We'll include book of 150 Tv-
Radio Patterns & Diagrams. If you keep the set, pay $3 in 7 days and $3 per month until
$27.25 plus postage is paid. (Cash price, only $24.95.) Or you can return the library at our
expense in 7 days and owe nothing, YOU BE THE JUDGE. Either way, the book of
TV-Radio Patterns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

Educational Book Publishing Division |
COYNE ELECTRICAL SCHOOL, Dept. 69-PE
Include TIV-Radio Patterns & D(agrnml

Ixsox W. Congress Pkwy., Chicago 7, Il
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Equipment,
components or parts!

The 267,000 purchasers of POPULAR ELEC-
TRONICS are always in the market for good
used equipment or components. So, if you have
something to sell, let PE readers know about it
in our classified columns.

It costs very little: just 50¢ per word including
name and address. Minimum message: 10 words.
For further information, write:

Martin Lincoln

POPULAR ELECTRONICS
One Park Ave., New York 16, N. Y.

PHOTO ELECTRIC UNIT

Two circuit relay; com-
plete, ready to operate
from any light source.
Comes with relay, chassis,
extension cord and power
outlet. Photo electric cell
hermetically sealed. Han-
dles up to 1000 watts.
Size: 2 by 4 inches.
Unlimited uses! Controls lights, doors ; warning signals ;
entrance announcer.

Full instructions. Simple to operate.

UNIT COMPLETE ONLY $9.95 Limites auantity .

ent
postpaid only by Dept. PA

THE BARTLETT €O., 231 W. Superior St., Chicago

p o2 gt e

structions and diagram included.
GOV'T COST: 532 60 each

FENNER 100% _Sendk NO wo p-y
50 Inyvlhnlr;

S AR Satisfaction Hoow 4
Dept. PE-2 Order each U.S.A
Hysham, Mont.  Guaranteed Sorry. mo €.0.0.'s

YOUR OWN « MODERN DIAL
FOR PRIVATE CIRCUITS and exten-
sions, easy to install, invaluable for
residence—farm—estates or indus-
trial purposes. Surplus phones—
. slightly used—fully standard, com-

i¥ plete with dial, bell, cords, etc. With
male 4-prong plug——add $1.75. In-

EASY TO LEARN GODE

Learn to increase speed with an Instructograph
—the Radio-Telegraph Code Teacher that takes
the place of an operator-instructor and enables
anyone to master code without further assist.
ance. Avallable tapes from heginners alphabet
to typical messapes on all subjects. Specd |
range 5 to 40 WI'M Always rendy—no QRM. [
Thousands have ‘‘acauired the code’’ with the =%
Instructogzraph System. Write today for conven-
ient rental or purchase plans.

INSTRUCTOGRAPH COMPANY
4713 SHERIDAN ROAD, CHICAGO 40, ILLINOIS
357 West Manchester Ave., Los Angeles 3, Californla
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Hams Go Video
(Continued from page 44)

However, the Electron Corporation, a
subsidiary of Ling Electronics, Inc., hopes
to change all that. Its new equipment is
ready assembled, specially designed for op-
eration on the 420-450 mc. amateur tele-
vision band.

Field tests by the company indicate that
this equipment provides excellent reception
at a distance of 18 miles. The possibilities
of relay transmission are being explored
too. With a relay system, a string of hams
spaced 18 miles apart could establish a net-
work to cover real distance,

Electron Corp. officials are talking about
the use of their equipment to bring ama-
teur collegiate radio into the television
picture as a non-commercial educational
service. Another possibility they envision—
and one linked with their hopes for college
TV—is the purchase of converters and spe-
cial antennas by the general public for
looking in on ham television.

The u.h.f. converter, incidentally, is price-
tagged at $79.50, and the receiving antenna
for it costs $12.50.

Television may eventually become an im-
portant adjunct to the ham in his tradi-
tional emergency service role. Visual cov-
erage of disasters could prove valuable in
coordinating civil defense activities by add-
ing “eyes” to the ‘“ears” of emergency
radio communications. —Bo-
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Jobs in Electronics
(Continued from page 66)

in such a course, it means that you're in-
terested in building a career in this field,
and you will have a better chance for pro-
motion. Although not many companies pay
the full 100% tuition, most will refund any-
where from 50 to 80%, usually upon suc-
cessful completion of the course.

One advantage of working while studying
by home-correspondence course is the fact
that the student’s regular work fits in with
the subject he's studying, and he is getting
practical experience with the electronic
instruments and techniques he's studying
at home. This means that correspondence
school students are able to get as good a
training as enrolees of resident schools.

If a student shows real promise, a com-
pany may send him to a resident school full

Always say you saw it in—POPULAR ELECTRONICS
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time with tuition paid and a living allow-
ance above his regular salary. Thus, he
can work his way toward a regular engi-
neering degree, or even an advanced en-
gineering degree, at practically no expense.

Today'’s best job opportunities are in elec-
tronics. A small investment in an elec-
tronic education today can create a bigger
and better career for you tomorrow than
you ever dreamed of. For additional infor-
mation on electronic careers, see articles in
the January and February, 1959, issues of
PopuLAR ELECTRONICS, and the 1959 edition
of “Your Career In Electronics” now on the
newsstands. -0
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The “Trans-Pack”
(Continued from page 104)

disconnected from the circuit. The filament
supply, if six volts, can be obtained from a
12-volt car battery by using a suitable se-
ries dropping resistor.

When the “Trans-Pack’ is used to pro-
vide power for the modular six-meter sta-
tion, a 2-ohm, 25-watt wire-wound resistor
will drop the 12 volts of the battery down
to 6 volts for the filaments. Just mount
this supply in place of the regular a.c. sup-
ply. The station’s front panel power switch
and the line cord are not used but an ad-
ditional s.p.s.t. toggle switch must be added
to turn the 12-volt supply on and off.

If you are careful not to reverse the 12-
volt connections, the “Trans-Pack” will run
forever. It is impossible to overload. If you

attempt to make it work too hard, it will

quit operating without damaging any of the

HOW IT WORKS

The two transistors of the “Trans-Pack’ are hooked
up as a free-running muitivibrator. One transistor
starts the oscillation by drawing somewhat more col-
lector current than its mate (due to the inevitable
differences between transistors, and as the collector
current flows through transformer T'f, a curreut is
induced in the base winding. This winding has been
so connected that the current is in the right direction
to bias the conducting transistor base more nega-
tively, and more collector current flows. The con-
ducting transistor continues to conduct as long as the
rising collector current is matched by a rising base
current.

Eventually, the transformer core material saturates
and its field commences to collapse. When this hap-
pens, the current in the base winding suddenly re-
verses, the conducting transistor is switched off, and
the one that is not conducting is switched on. This
results in a square-wave voltage being induced in the
secondary. The secondary winding of 77 steps up the
induced voltage, and a bridge-type rectifier circuit

changes the a.c. output to about 250 volts d.c.
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GET MORE WORK
OUT OF YOUR
OSCILLOSCOPE

Learn to service
ANY radio or TV
faster . . . with the
handiest instrument of all!

Here, in a new 2nd edition, is
THE book that really shows you
how to use oscilloscopes!

Clearly as A-B-C, MODERN
OSCILLOSCOPES AND THEIR
USES tells you exactly when,
where and how. You learn to
locate either AM or FM radio
or television troubles in a jiffy.
Tough realignment jobs are made
easy. No involved mathematics!
Every detail is clearly explained
—from making connections to ad-
justing circuit components and
And you learn to analyze pat-

The book
that tells you
what you need to know
about ‘scopes!

setting oscilloscope controls,
terns fast and RIGHT! .
Includes latest data on use of ’scopes in color TV, indus-
trial electronics, teaching . . . even in atomic_energy work,
Contains 326 pages and over 400 clear pictures. Dozens of pat-
tern photys make things doubly clear. Price only $6.50.
Use coupon for 10-day (ree trial.

DON'T THROW OLD RADIOS
AWAY !

This giant book shows
exactly how to fix them
. . . without a lot of
previous experience!

Just loock up the how-to-do-it data on
that old radio you want to fix!

Four times out of 5 this giant, 3%-
744-page Ghirardi RADIO TROUBLESHOOTER'S

pound,
HANDBOOK gives exactly the information you need. Tells

what is likely to be causing the trouble . . . shows how to
fix it. Covers practically every radio receiver model made
by 202 manufacturers between 1925 and 1942. Using it, even
beginners can easily fix old sets which might otherwise be
thrown away because service information is lacking. With a
few simple repairs, most of these old sets can be made to
operate perfectly for years to come.

Included are common trouble symptoms and their remedies for
over 4,800 models of old home, auto radios and record changers:
Airline, Apex, Arvin, Aiwater Kent, Belmont, Bosch, Bruns-
wick, Clarion, Crosley, Emerson, Fada, G-E, Kolster, Majestic.
Motorola, Philco, Pilot, RCA, Silvertone, Sparton, Stromberg
and dozens more. Includes hundreds of pages of invaluable
old time tube and component data, service short cuts, etc.
Price $6.95—10-day free trial.

g™ = == == 1PRACTICE 10 DAYS FREE!/ = = wm ug

Dept. PE-69, RINEHART & CO.. INC.,

232 Madison Ave., New York 16, N. Y.

Send book(s) checked below for free examination. In 10 days,

1 will either send price shown (plus pustage) or return books

postpaid and owe nothing.

O MODERN OSCILLOSCOPES [l RADIO TROUBLESHOOTER’S
AND THEIR USES, $6.50 HANDBOOK, $6.95

SAVE! Send cash with order and we pay postage.

day return privilege.

Same 10-

City. Zone, State., ... ... s ettt rtrrorrrrsrtre

OUTSIDE U.S.A.—Add 50¢ to cach book, cash with order only.
Same 10-day teturn privilege with money refunded,

L--_-_---_m--____-
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components. If you short the output, the
supply will not “take off.”

The 2N256 transistors were used in the
“Trans-Pack” because of their low cost.
However, you can obtain more output volt-
age and slightly higher efliciency with more
expensive transistors. The 2N301, for ex-
ample, works well and is directly inter-
changeable with the 2N256. —Ba-
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90-Watt Transmitter
(Continued from page 91)

nections without causing heat damage to
nearby parts and wires.

® Use only the wiring paths shown in the
pictorials. Don’t take any apparent short-
cuts to save wire. If the wire is too long,
cut off the excess. Leads which take the
wrong path due to short-cuts or excessive
lengths will cause trouble.

® After the wiring is completed, perform
the tests advised in the final steps. Then,
make a resistance check at all tube pin
connections. Eico supplies a complete volt-
age-resistance chart. The resistance check
may locate any wiring mistakes.

Only one internal adjustment is required
and this is made on the chassis bottom. Coil
L1, a broadband plate load for the oscillator
circuit, is adjusted with power on. Be sure
to use a plastic alignment tool or a false
setting will be obtained. All other front
panel settings are made after a crystal or
VFO frequency is selected.

Crystal or VFO. If a VFO unit is used
in eonjunction with the Model 720, it is con-
nected to the VFO jack on the rear apron
and switch S1 is set to VFO. For crystal
operation, plug a suitable crystal into the
front panel Crystal jack and switch 81 to
Xtal. The crystal or VFO frequency ranges
for the tunable amateur bands hare listed
below:

BAND CRYSTAL
(meters) or VFO (kc.)
80 3500 - 4000
40 7000 - 7300
20 7000 - 7175
15 7000 - 7150
11 6740 - 6807
10 7000 - 7425

In c.w. operation, an 80-meter crystal

VOURS FREE-

THIS BIG WALSCO
ELECTRONICS PRODUCTS
CATALOG!

Send postcard today for your
free copy of Walsco's 64-page
Catalog 59 .. or ask for one at
your distributor.

WALSCO ELECTRONICS MFG. CO.
Division of Textron Inc.
Western Plant: Los Angeles 18, California
Main Plant: ROCKFORD, ILLINOIS, VU.S.A,
In Canada: Atlas Radio Corporation

THERMO-ELECTRONICS

Successor fo :i
Thermo-Electricity

Change heat to electricity DIRECTLY—no
acids, liquids, chemicals, moving parts or
sunlight! Build or buy a thermo-electronic
battery. Mail quarter today for information
and sample thermo-electronic alloy.

HERMON E. COTTER

Dept. S
15766 Blackstone

Detroit 23, Mich.

DEPENDABLE TV-RADIO

for TV-Radio_Service-
ZAIW ko” :I:I:SDHIQ!S, Experimenters.
Nationally sold ZALYTRON Tubes are
BRAND NEW Tubese NOT USED-S]OPT
REJECTSe NOT PULLED F.ROM EQ I.
MENT ... but ZALYTRON's First Quae-
ity! Why pay more? Try them oncé
you'll buy them always. Every t:lz;e :lr.
ship is covered by our Full Refun: su 41
antee . ., . YOU be the judge! Se

1-YEAR GUARANTEE today for new Price List #PE™.
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BE YOUR OWN BoSS

RUN A SELF-SERVICE TUBE BUSINESS
Get This Modern

Sturdy Tube Tester E E

Wwith “Package Deal” order for nationall

IALYTRON Quality Brand Receiving r'ﬂﬂis.y Ws:‘I?

;ho\tu you how to start a successful Tube Tester

Pou e, and get YOUR share of today's Big

1ofits in Self-Service Tube Sales! This js no
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can be used for the 40-, 20-, and 15-meter
bands for improved keying characteristics,
provided that the Grid Tuning control is set
within the ranges given above. This will
eliminate the possibility of tuning to the
wrong harmonic.

There can only be one good final check
of an amateur transmitter and that is—
getting on the air, and receiving a QRKS5
report from a distant DX. When the trans-
mitter is coupled to a rotary beam antenna,
DX’ing all continents is no longer a chore
but a weekend warm-up. -

Answers to Electronic Sticklers
on page 92

1. If you redraw the circuit as shown below,
you will immediately see that the resistance

o A/ —_—AAN————O
A RI R2 8
%% —AAA
R3 R4

between A and B is one ohm. R5 and Ré do
not enter the calculations.
2. The circuit that will best help Joe is shown

7 VAL
G
2
-]

=2

here. A d.p.d.t. switch (S3) will do the job.
3. The bell, buzzer and battery are in series
when the doorbell button is not depressed.
Even if the doorbell and buzzer do not ring
due to a high series resistance, the battery will
be exhausted in a short time.

4. El will be 200 volts and E2 will be 120
volts. El is the output of the bridge circuit.
E2 receives the rectified output of the 80-volt
section on half of the cycle and the 120-volt
section on the other half. The capacitor across
E2 will therefore charge to an 80-volt level.

If you know of a tricky Electronic Stickler,
send it in with the solution to the editors of
POPULAR ELECTRONICS. If it is accepted,
we will send you a $5 check. Write each
Stickler you would like to submit on the back
of a postcard. Submit as many postcards as
you like but, please, just one Stickler per post-
card. Send to: POPULAR ELECTRONICS
STICKLERS, One Park Ave., New York 16,
N. Y. Sorry, but we will not be able to return
unused Sticklers.

BURkGEfSS

Leakproo
FLASHLIGHT BATTERIES

74/%21&%4 o6 207e
PORTABLE LIGHTS

'BURGESS BATTERY COMPANY.
'fﬁetg.dn_f-\. ILLINOIS. m !:IAGl*#FNSzQN*M ]
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EVELOPING 4 PRINTING
KODACHROME EKTACHROME
ANSCOCHROME

620, 120, unmounted . ... ... ... -
35MM,(20 exp.) and 828 mounted .

35MM, 36 exp., including mounting. . 2.00
STEREQ: 35MM, 15 stereo pairs
including mounting iumanes 1.75
28 stereo pairs, including mounting. 2.75
KODACHROME ONLY
8MM 25 ft. roll e - 1,15
8MM 25 ft. magazine .. . ; 90
J6MM 50 ft. magazine I
¢ 16MM100 ft. roll . . . 2.75

l.0tlt—o;-oo—o'.................
3

KODACOLOR
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end for
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RUSS PHOTO SERVICE

P. 0. BOX 223 F Cooper Sta., N. Y. 3, N. Y.

ASSEMBLE YOUR OWN

KIE-TALKIE
IOPHONES

New Model for 27 mc
Citizens Band

Electronic $ 9 8
Chassis post-
ONLY paid

Meets FCC re
radio-telephone
License easily obtained on app
18 years or over,
Transmits and receives
obstructions and elevation.
A Bl i

quirements for new class ‘D" citizens band
I lication by any U, S, citizen
No tests to take.

one to several miles depending on

d unit is

letely portable and requires no external
connections. Operates from self contained batteries obtain-
able at your local radio store.
Electronic chassis is wired, tested, guaranteed and includes
crystal controlled oscillator, R.F. power- amplifier, audio
modulator, receiver with R.F. stage, and a new transistorized
audio baoster stage for extra loud reception plus a complete
set of tubes and transistor,
Radio receiver is tunable to any of the 22 channels by a sin-
gle control knob. Features ultra-high amplification, auto-
matic volume control and noise clipping,
Instructions and photographs are supplied with each chassis
for completing the walkie-talkie as illustrated. Accessories
are not included but are available at low cost,

FREE R.F. power indicator kit with each order,
SEND YOUR ORDER TODAY. INCLUDE POSTAL MONEY ORDER
FOR FAST DELIVERY. ¢.0.D.'s REQUIRE $5.00 DEPOSIT.
N. Y. City residents add sales tax.

SPRINGFIELD ENTERPRISES

Box S4E-6 Springfield Gardens 13, N, Y.
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l Among the Novice Hams

(Continued from page 94)

grounded (front) terminal of the socket.
Now switch the transmitter to the “tune”
position and set C1 to minimum capaci-
tance. Tune your receiver until you hear
the transmitter signal.

On the 80-meter unit, if the signal ap-
pears at a frequency of less than 4000 ke.,
remove turns from L1, a half turn at a
time, until the frequency is 4000 ke. Then
tune the receiver to 3500 ke. and tune C1
to that frequency. Remove plates from the
rotor of C1, a plate at a time, until the VFO
tunes to 3500 ke. with C1 at maximum
capacitance. The 80-meter band should
now be spread over the entire VFO dial.

Make similar adjustments to the 40-
meter unit, using the frequencies of 7300
and 7000 kec.

Be sure to mount the coil rigidly so that
it cannot flop around. If your transmitter
is fairly old, it may be necessary to replace
the original filter capacitors to obtain a T9
note. After doing this, all reports with the
VFO should be T9, stable, and chirp-free.

The 80-meter unit works well on 80 and
40 meters, and the 40-meter one works well
on 40 and 20 meters. Higher frequency
operation is unsatisfactory.

These units have only been tested on the
DX-20 transmitter, but they should work
satisfactorily with other rigs, such as the
DX-35 and DX-40, using similar oscillator
circuits.

News and Views

Dale Branser, KN@RPW, Winsted, Minn.,
has operated on 80 and 40 meters in his six
months as a Novice, working 37 states and
Canada. Thirty-two of the states are con-
firmed. Dale uses a National NC-98 receiver, a
Heathkit DX-40 transmitter, and a dipole an-
tenna. Oh, yes, he is waiting for his General
to come {Mrs.) Lois Krebes, KN9MXA,
6605 E. 4th, Gary, Ind., admits immediately
that her father’s encouragement (John,
K91JW) was mainly responsible for her Nov-
ice license. Lois spent her first two months
on 40 meters, working 41 states, 39 confirmed,
using a DX-35 transmitter feeding a folded
dipole antenna. Then, the old and battered
Sky Champion receiver collapsed, and it took
her dad five weeks to get it working. Lois
thereupon transferred operations to 15 meters,
where she added four more states, including
Alaska, plus Puerto Rico and many Canadians.
She hopes to work the remaining four states
before her Novice license runs out, by which
time’ she will have her General—if she can
screw up her courage to take the examination.

Mike Stanley, KNSKWB, (17), Rt. 5, Fair-

Always say you saw it in—POPULAR ELECTRONICS
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mont, W. Va., stays out of the ham shack ex-
cept on weekends—too much homework—but
he has made 349 contacts in 29 states and
Canada in six months on 40 meters. He just
got on 15 meters and has already worked six
states there using a doublet 25’ high. His
40-meter antenna is 75’ high! Mike’s trans-
mitter was built by K8ANZ, and uses a 6AG7
to drive a 6146 at 50 watts. He receives with
a Heathkit AR-3 with a QF-1 Q-Multiplier.
Mike offers to help prospective Novices get
their tickets; he reports that, within a mile
of him, two fellows have just received their
licenses, two are waiting, and seven more are
studying for theirs. . . . . Phil J. Haurus,
WV2AXR, (15), 410 Edgar Road, Westfield,
N. J., made 106 contacts in 18 states in 54 days
on 40 meters. Then he discovered 15 meters

ANNUAL HAMFEST
The San Fernando Valley Radio Club, Inc.
will hold its third Annual Hamfest and Picnic
on Sunday, June 7, at the Victory-Yan Owen
Park, North Hollywood, Calif. For further
information, contact Arnold Dahlman, W6UEI,
14940 Hartland St., Van Nuys, Calif.

and made ten contacts in six states in only
three hours. Phil uses a DX-40, an AR-3 with
Q-multiplier, and a 40-meter antenna. He of-
fers to help “anybody with troubles.” Phil has
two pet peeves: those invisible QSL: cards
some hams send, and the fellow who sends
faster than he knows how to send.

Johnny Shinall, KN4BYK, (15), 507 West Ave.,
Cartersville, Ga., is one of those rare Novices
who operate all four Novice bands. On 2 me-
ters, he runs 40 watts to a home-built trans-
mitter, which feeds a 4-element beam. He
receives with an RME 152-A converter into
his Hallicrafters SX-99 receiver. On the other
Novice bands, he uses a DX-40 transmitter,
a Johnson “Matchbox” (antenna coupler),
SX-99 receiver, and both a “trap” doublet
antenna and & 15-meter dipole. Johnny has
worked 30 states, Trinidad, and Canada. His
favorite band is 80 meters, followed by 40
meters. . . . . David Ojima, KN7GQH, (16),
Rt. 4, Box 186, Port Orchard, Wash., started
out running. In three weeks, he worked 36
states, including Alaska, and four Canadians,
all on 15 meters. He feeds his “one-element
beam” from a WRL Globe Chief 90A running
75 watts, and he receives through a National
NC-45. '

Douglas Willoughby, KN7GJX, (16), 730 S.
Country Club Drive, Mesa, Ariz., worked three
months on 80 meters with a 6I6-6W6 trans-
mitter running 30 watts and feeding a ‘%2-wave
“zepp” antenna, 25’ high, and a “surplus”
BC-348Q receiver. Most of his 80-meter work
is done around 3:00 a.m., MST, when the DX
rolls in. Doug has now added a Heathkit
DX-20 transmitter and a Gonset Triband
converter for his receiver. He has been giving
15 meters a whirl for 40 contacts, all U.S. call
areas, and 10 new states in five days. .. ..
Mike Young, K6MBY, 1336 Hermosa Drive,
Pedro Valley, Calif., uses a 15-watt transmit-
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Greatest Savings
and Precision Features = -
all inclusive in this N
“QUALITY LINE"!

TEST EQUIPMENT

Compare all our features and you'll
AGREE the name to buy is EMC

g
s <+ Model 102 Volometer

Features a 32", 2% accurate—800 micro-
amperes D’arsonval-type plastic front meter
with 3 AC current ranges; and the same zero
adjustment for both resistance ranges. Speci-
fications . . . AC Voltage—5 Ranges: 0 to
12-120-600-1200-3000 volts. DC Voltage—5
Ranges: O to 6-60-300-600-3000 volts. AC
Current—3 Ranges: 0 to 30-150-600ma. DC
Current—4 Rariges: 0 to 6-30-130ma: O to 1.2
amps. Two Resistance Ranges: 0 to 1000
ohms, O to 1 megohms. Model 102, Wt. 1 1b.
5 gzéOSize: 33" x 6Va" x 2. $14.90; Kit,
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Model 205 Tube Tester
Uses standard emission test.
Tests all tubes including Noval
and subminiatures. Completely
flexible switching arrangement, ¢/
Checks for shorts, leakages and =2

e
opens, s
Model 205P, Hand rubbed oak * :

=

carrying case, $47.50 (illus- i
trated); Kit, $36.20. Mode! CRA, a‘
Cathode ray tube adaptor, $4.50. S=
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Model 700 RF-AF-Crystal Marker TV Bar-Generator

Complete coverage from 18 cycles to 108 megacycles on fun-
damentals. Bar generator for TV adjustment with a variable
number pf bars available for horizontal or vertical alignment.
Square wave generator to 20 kilo-
cycles. Wien Bridge A oscillator with
sine wave output from 18 cycles to
300 kilocycles, Crystal marker and
amplitude control. Individually tuned
coils. Constant RF output impedance.
Stepped RF attenuator. Variable per-
+  centage of modulation.

& Model T00 e $55.90
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—
Yes, tell me more, send me FREE—a detailed
catalog of the complete EMC line.

NAME
ADDRESS
cITY STATE
Emc Electronic Measurements Corp.
625 B'way, New York 12, N. Y.
Ex. Dept., 432 Greenwioh St., New York 13, N. Y.
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HELP US OBTAIN OUR HAM LICENSES

K1/W1 CALL AREA

Richard Frohwirth, 35 Livingston St., Bridge-
port 4, Conn. Phone: ED 9-7004. (Code)

Robert Bergmann, 101 Nelson St., West
Springfield, Mass. Phone: RE 7-6831. (Code)

Kenneth Johnson, 28 Dix St., Worcester 9,
Mass. Phone: PL 3-2610. (Code and theory)

James McFall (13), 29 Rudolf St., Malden 48,
Mass.) (Code, theory, and selection of equip-
ment

K2/W2 CALL AREA

Marcus Wilbun, 993 Jefferson Ave., Brooklyn
21, N. Y. Phone: GL 2-0751. (Code, theory, reg-
ulations and selection of equipment)

Dan Handelsman (15), 811 Walton Ave,,
Bronx 51, N. Y, (Code and theory)

Richard Horwitz (12), 8 Admiral Rd., Buffalo
16, N. Y. Phone: EX 2928. (Code and theory)

James E. Kearney (14), 1700 Met. Ave., Bronx
62, N. Y. Phone: TA 2-4664. (General code and
theory)

Fred Broszeit, 344 No. Alleghany Ave., Lin-
denhurst, N. Y. (Code and theory)

Robert Fagan (17), 142-14 116th Ave,, Ja-
maica, N. Y. (Code, theory and regulations)

Thomas Taormina, 14 Capitol Pl., Hunting-
ton Station, N. Y. (Code and theory)

Bill Langer, 29 Larch Ave., Floral Park, N. Y.
Phone: FL 4-5788. (Code and theory)

Arnold Getz (15), 320 Sterling St., Brooklyn
25, N. Y. Phone: PR 3-1473. (Code and Tech-
nician theory)

Tom Collins, 300 Niagara Falls Blvd., Buffalo
26, N. Y. (Code and theory)

Steven Stier (13), 121 Morse Ave., Bloomfield,
N. J. Phone: PI 8-8021. (Code, theory and reg-
ulations)

Vernon Allen, 69 Lakeview Dr., Patchogue,
N. ¥, (Code and selection of equipment)

Alex Teplitz, 73 West St., Spring Valley, N. Y.
(Code and theory)

Kim Boriskin, 868 E. 7th St., Brooklyn 30,
N. Y. (Technician code)

K3/W3 CALL AREA

Hewitt Lines (13), 8603 Howell Rd., Bethesda
14, Md. (Code, theory and regulations)

George S. Keener, R. #2, Hagerstown, Md.
(Code, theory and selection of equipment)

Cliff Atkinson, Box 411, R, #2, Gibsonia, Pa,
(Code, theory and selection of equipment)

Jon Pavlakovich, R. #1, Beaver Grade Rd.,
Coraopolis, Pa. (Code, theory, regulations and
selection of equipment) .

Ronald C. Reynolds, R, #2, Box 139, Mt.
Pleasant, Pa. (Code, theory and regulations)

K4/W4 CALL AREA

Charles Joines, Box 306, Sparta, N. C. Phone:
214, (Code)

Harvey Dawkins (15), 2214 Marshall Ave,,
Newport News, Va. Phone: CH 7-3114. (Code
and theory)

K6/W6 CALL AREA

Frederick R. Washburn, 1001 E. Chestnut
Ave,, Santa Ana, Calif. (Code, theory and se-
lection of equipment)

George von Gaertner, 7951 Stewart Ave,, Los
Angeles 45, Calif. Phone: OR 8-0713. (Code,
theory and regulations)

Myron Johnson, 507 D Ave., Coronado, Calif.
(Code and theory) .

Bill Robbins, 15929 Dalmatian Ave., La Mira-~
da, Calif. Phone: LA 1-3379, (Code and theory)

Lonnie Thomas (14), 11551 Venice Blvd., Los
Angeles 66, Calif. (Code)

Bob Audell (14), 1636 West 248th St., Harbor
City, Calif. Phone: DA 6-5589, (Code)

Darryl & Jeffrey Sue, 3771 Westside Ave,, Los
Angeles 18, Calif. (Code, theory and regula-

Frank Basile, 1176 I St. Ext., Petaluma, Calif.
ahone: PO 2-8114. (Code, theory and regula-

ons)

Louis Encinger, 622 43rd Ave., San Francisco,
Calif. (Code, theory and selection of equip-
ment)

K7/W7 CALL AREA

Ray Myers, 144 S. E. Main St., Roseburg,
Ore. (Theory and selection of equipment)

David McMullen, 1600 Franklin St., Lebanon,
Ore. (Code and theory)

K8/W8 CALL AREA

Samuel Flanagan, 1556 W. Chicago Blvd., De-
troit 6, Mich. (General code and theory)

Richard Samuels, 43 Meadowbrook Ave.,
Youngstown 12, Ohio. (Code)

David Schrock (13), West Barre Rd., Arch-
bold, Ohio. (Code, theory and selection of
equipment

Dan Wilt, 354 E. Park Ave., Barberton, Ohio.
(Code)

Paul Brown, 2921 Page Ave., Jackson, Mich.,
(Code and theory)

Bobby Scherzer (15), R. R. #1, Hemlock,
Mich. (Code and theory)

Bill Odebrecht, R. R. #4, South Haven, Mich.
(Code and theory)

Larry MeGrath (19), 318 N. Wooster Ave.,
Strasburg, Ohio. Phone: 5181, (Code, theory,
regulations and selection of equipment)

Byron Brown, 501 Byron St., Plymouth, Mich.
(Code, theory and selection of equipment)

Ron Murray (15), 9413 N, Saginaw St., Mt.
Morris, Mich. (Code, theory and regulations)

K9/W9 CALL AREA

Bob Thomas, 121 Edds Ave., Pekin, I1l. (Code,
theory and selection of equipment)

Jim Young, Box 381, Hennepin, Ill. (Code,
theory and selection of equipment)

Dennis Jasinski, 1933 W. Fairmount, Milwau-
kee 9, Wis. Phone: CO 4-5691. (Code and
theory)

Charles Sommers, 324 Center St., Kewaunee,
Wis. (Code and selection of equipment)

Larry Moreland (15), 1505 So. Maple St.,
Marion, Ind. (Code, theory and selection of
equipment)

David Leonard (14), 5304 E. Raymond St.,
Indianapolis 3, Ind. Phone: FL 9-3612. (Code,
theory, regulations and selection of equip-
ment)

K¢/W¢9 CALL AREA

Ronald Stordahl, Box 126, Thief River Falls,
Minn. Phone: MU 1-2693. (Code, theory and
regulations)

Thomas J. Lambert, 1021 N, Carroll St., Car-
roll, Iowa. (Code and theory)

Lowell & Ray Johnson, 2017 E. 31st St. N.,
Sioux Falls, S. D. (Code, theory and regula-
tions .

Neii Berglund, 4009 N. 81st Ave., W., Procton
10, Minn. (Code, theory and selection of equip-

. ment)

VE AND OTHERS

Tony Lewis (15), Box 22, Mono Rd., Ontario,
Canada. Phone: BO 285-W-4. (Theory and
regulations)

Barry Levy, 89 Neptune Dr., Toronto 19, Ont,,
Canada. (Code, theory and selection of equip-
ment)

Henry J. Ruhl, McCord, Sask., Canada. (Code,
theory, regulations and selection of equip-
ment)

Louis A. Lavoie, Hydro Quebec Stores Dept.
Labrieville South, Cte. Saguenay, Que., Can-
ada. (Code, theory and selection of equipment)

Jose A. del Rosario, 1126 Vallejo St., Rio Ped-

tions) <, ras, P, R. (Code and theory)
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ter, a 40-meter dipole, and a Hallicrafters
S-38D receiver. In 10 months as a Novice,
Mike worked 41 states, with 39 confirmed, and
three foreign countries. He gets a bit upset
when he calls “CQ DX” and a ham in a neigh-
boring state answers him,

John P. Chihorek, KN3GHI, 62 South Main
St., Ashley, Pa., expects to have his General
by the time this is published, and he offers to
help prospective amateurs. John's Novice rec-
ord to date is 43 states and nine countries.
He rates Yugoslavia as his best DX. The roof
of his ham shack keeps the rain off a Heath-
kit DX-35 transmitter and a Hallicrafters
SX-99 receiver. Hanging majestically above
the shack is a 40-meter dipole. . . . For those
of you who think that it takes a beam and
high power to work a lot of DX, Tom Gabbert,
K6INI, has worked over 100 countries using a
Gotham V-80 vertical antenna and 65 watts
of power. .. .. Dick Abbot, WV2AFQ, (13),
952 Downey Road, Valley Stream, N. Y., has
worked 100 countries less than K6INI, but he
is just as proud of his record of 15 states, all
confirmed, worked on 80 meters. Dick feeds
a long-wire antenna with a DX-40 transmit-
ter, and he receives with a National SW-54
receiver.

Next month I hope to be able to include
your News and Views on these pages; so write
that letter, and enclose a picture of yourself
and your station if you have one. 73,

Herb, WIEGQ

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Short-Wave Report
(Continued from page 106)

The following is a resume of the latest re-
ports. All times are Eastern Standard and
the 24-hour system is used. At time of com-
pilation, all reports are correct. Stations often
change frequencies and/or schedules with lit-
tle or no advance notice.

Albanja—R. Tirana, 6900 kc., has changed
the Eng. xmsn and is now heard at 1730-1700,
parallel with 7850 kc. Both channels have
3-kw. power. (DL, 541)

Belgian Congo—R. Congo Belge, OTM2,
Leopoldville, 9380 kc., is heard well at 0000-
0130 with music programs and ID every half
hour. The s/on at 0000 features a unique IS
played on a hollow log drum. (TP, 442, 584)

Dominican Republic—HIN, Ciudad Trujillo,
is the correct call for the station on 3310 ke,
instead of HIL. It is heard at 1900-2305 irreg-
ularly. (100)

Ecuador—Radio Popular Independiente,
Cuenca, 5060 kc., is a new station noted at
1900-2330. (100)

HCJA5, R. Atenas, Jipijapa, 3990 kc., was
heard on 0012 with Spanish songs and talks
but it was heavily QRM’ed by amateur sta-
tions. (477)

Ethiopia—Voice of Ethiopia, Addis Ababa,
15,345 kc., has been noted at 1315-1322 with
Eng. news; it closes at 1420 with native music
and announcement and Eng. ID. Another
Eng. period is heard from 1530 to 1600/close.
(61, 420)

Formosa—The Voice of Free China carries
Eng. from Taipei at 2030-2045 to N.A. and Ha-
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prepare for your career in

ELECTRONICS
ELECTRICAL
ENGINEERING

RADIO-TV
COMPUTERS |

At MSOE, you can equip
yourself for a career in many
exciting, growing fields:
MISSILES * RADAR ¢ AVIONICS
AUTOMATION ¢ RESEARCH -
DEVELOPMENT ¢ ELECTRICAL
POWER * ROCKETRY

When you graduate from
the Milwaukee School of
Engineering, you are pre-.
pared for a dynamic career
as an Electrical Engineer
or Engineering Technician.
Under a faculty of specialists,
you gain a sound technical
education in modern, com-
pletely equipped laboratories
and classrooms. As a result,
MSOE graduates are in
great demand and highly
accepted by industries . §
nationally. | & &l
At MSOE, you will i B ¢
meet men from all walks | &% o0 ‘
i

g e

RS E———

country — some fresh out

of high'school or prep school,
others-in their twenties —
veterans and non-veterans. .

You can start school in any one of four
quarters and begin specializing immedi-
ately. Engineering technicians graduate in
2 years with an Associate in Applied Science
degree. For a Bachelor of Science degree
in Engineering, you attend 4 years. A
3-month preparatory course also is available.

| FREE CAREER BOOKLET!

i If you're interested in any phase of elec-

ﬁi ~~| tronics, radio or television, be sure to
2 look into the programs of study offered

:’j by the Milwaukee School of Engineer-

- I ing. Just maijl the coupon.

of life and all parts of the ’

MILWAUKEE SCHOOL. i
"OF ENGINEERING

Dept. PE 659 1025 N. Milwaukee St.
Milwoukee, Wisconsin

Please send FREE Career Booklet. I'm interested in

0 Electronics [ Electrical Power [] Television

B Mechanical Engineering [] Radio [] Computers

Electrical Engineering [] Industrial Electronics
PLEASE PRINT

Name. Y-V —
Address

1

Zone. State.....ommms

Cit
é 1'm.eligible for veterans education benefits
ms-125 1§
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TODAY'S BEST QUALITY BUY

HiI-FI STEREO

ARKAY (s-28
STEREO AMP/PRE-AMP
COMPLETE CONTROL CENTER

et Full 28 watts stereo or monaural,
k 60 watts peak - 14 watts each
channel o reverse stereo « balance control  two-channel gain
control e full range bass and treble controls » IM distortion, 4
to 1 « harmonic distortion, 1% 30-20,000 €ps o dual pre.amp 2V
output jacks e speaker outputs, 4, 8, 16, 32 ohms response,
20-20,000 cps o push-pull EL84 Williamson circuit,

Wired and tested $99.95 Easy-to-build kit 6495

= - ARKAY ST-11 I
ﬁ amem gl

~ STEREO TUNER W @ % 8

Seln'aute AMb‘angMFrrctuni‘nz vw'ith i,drin-lru sta- "'“AEKAY s-12
bility « variable FM. ® 4 UV for 20 db quieting
in FM channel « wide band AM IF's o whistie filter | STEREO PRE-AMP
* cathode follower outputs o level controls. AND AMP

Wired and tested 374.50 Easy-to-buitd kit $4995 | 12 watts of crean power.
Operates from ceramic

ARKAY SPA-55 55 watt ~ STEREQ AMP | S0, "/ilal cortricre,

Wired and tested $79.95 Easy-to-bulld Kit $6§4 95 g:::?:.:iu it 33695

See and hear completely wired ARKAY Xits at your dealer.
Write for detailed specifications & catalog, Dept. PE

All prices 5% higher west of Mississippi

e
A4 88-06 Van Wyck Expressway f "’g
¢ Richmond il 18, Ny, R/

wiware

KET SIZE RADIO STATION!

HOME OR CAR RADIO WITHOUT

Wt. only 5 oz. Size onlg 13457x214 %

14 ”. Built-In telescoping antenna. 'owerful Tran.

sistor. 1 micr . AT Y setter,

break-in switch! Runs for wecks on self-con-

tained fashlight batteries. Durable plastic case,

With this Radlo Talkie LK TO YOUR

FRIENDS UP TO A BLOCK OR MORE AWAY!

T two  automobiles.—INSTANT

Just push button to talk! No

ded.  Uses inductive field mag-

- Useful and real fun tn a

] ! GUARANTEED TO Wi v

A 1 YEAR SERVICE GUARﬁN;I‘kE D T
A cash, ck, mo) an

L@ SEND ONLY §3.00 casb ci. oy and pay

p_;eplld delivery,

| Av

- B.S. degree (27 mo.}: Aero., Chem.,
ol Ehéll. %lec.. Mech. & Electronics.
. m

L Elec., Mecl?.'.): ﬁ:::iiuggiegl” C:!vlsl
. at, Ch n .
DEGREE N [ gduwtes” Samitn 20 nilaEn:

Dec., March, Catalog.
27 MONTHS | ““2aéfmaiagts ana.,

Keeping pace with progress

GET

into ELECTRONICS

V.T.I. training leads to success as technicians, fleld engineers,
specialiats in communications. gulded mlissiles, computers, radar.
automation. Basic & advanced courses in theory & laboratory.
Assoc. degree in 29 mos. B. S obtainable. ECPD accredited, G.I.
approved. Graduates with major companies. Start Sept., Feb.
Dorms, campus. H. S. graduates or equivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. PE VALPARAISO, INDIANA

waii; at 0505-0550 in General Overseas trans-
mission; and at 0730-0830 to SE. Asia on
BED?7, 7230 kc., BEDS, 815 kc., BED66, 9575
kc., and BED57, 15,345 kec. All reports go to
New Park, Taipei, Formosa. JT, PV)

French Equatorial Africa—On the Radio
Australia DX Program it was reported that
Radio AEF will answer quickly if two IRC's
are sent with each report. The new schedule
reads: 0030-0130, 0630-0730, and 1130-1600 on
7295 and 4795 kc., with each xmtr rated at
4 kw. A 50-kw. xmtr is used at 1200-1400 on
9625 ke. (377)

Germany—Regional stations noted include
Bayerischer Rundfunk, Munich, 6085 kc., 10
kw., at 1900-2100 (although it is a 24-hour
station), and Norddeutscher Rundfunk, Ham-
burg, 6075 kc., 20 kw., at 1800 with German
news and classical music, and at 0000-0100 in
German with some English included. (HD,
HP, 501, 562)

Ghang—Contrary to some reports, R. Ghana,
Accra, is being heard clearly on 3366 kc. at
0100-0115 with home news, and at 0115-0125
with “Radio Newsreel.” (587)

Greece—Forces Broadcasting Station, Trip-
olis, 6003 kc., is weak to fair at 0030 with a
Greek news relay from Athens which is fol-
lowed by vocals in Greek. The Kozanzi outlet
on 7950 kc. is fair from 0000 in native lan-
guage. A reported 9950-kc. listing in some
quarters is in error. (166)

Indonesia—YDG, Surakarta, 3305 kc., has
been logged from 0215 to 0231 s/off with Far
Eastern instrumental music. The xmsn ended
abruptly at 0231. (61)

ltalian Somulilund—Mogadiscio, 7070 kc.,
Wwas noted during the 0430-0500 xmsn in So-
mali. Ttalian is scheduled at 0500-0545 al-
though some Italian was noted before that
time. You’ll have to dig pretty deep for this
one! (61)

Japan—Radio Japan has begun service to
Central and South America in Spanish and
Japanese from 2200 to 2300 on JOA24, 17,855
ke, and JOB21, 15,325 ke. Another Latin
American period is noted on 11,705 and 9525
kc. at 0400-0420 (Spanish), 0420-0440 (Portu-
guese), and 0440-0500 (Japanese). (PV, 149)

Luxembourg—R. Lurembourg is noted on
6090 kc. with pop music and records at 1300-
1900. Weekdays they present a religious serv-
ice at 1800-1830. (AR)

New Zealand—R. New Zealand, Wellington,
has been heard on 15,280 kc., Z14, at 2145-2300
with music and ‘soap-operas’; on 15,220 ke.,
ZL10, from 1730 s/on to 1745 with news in
native language and music; and on 9540 kc.,
ZL2, at 0230 with news, at 0240 with sports,
and music following at 0245, (BG, JM, LP)

Peru—OAXSE, R. Loreto, Iquitos, 9590 ke.,
is heard well at times with American pop
records to 1930, hymns to 1945, native music
to 2000, and all announcements in Spanish.
(RS, 557) ’

Portugal—Emissora Nacional, Lisbon, con-
tinues to be heard well in the English xmsn
to South Africa at 1215-1300 on CSAG66, 17,895
kc., with news at 1230. (501)

The 15,100~ and 15,125-kec. channels are also
at strong level with musical programs from
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1700 and earlier to past 1730. The ID is pre-
ceded by a gong. (BG)

Portuguese India (Goa)—Radio Goa, 6025
ke., has been tuned at 0615-0630 with Oriental
songs and music. The 0630 ID is followed by
an English talk to 0640. (226)

Reunion—St. Denis, 3385 kc., was noted at
0315 with European instrumental music
and French anmts to 0330; French news was
read until 0344. Following the ID, a talk in
French was noted to 0400, at which time the
station faded. This is another rare catch that
may require a lot of patience. (61)

Rhodesia and Nyasaland—A station with
the ID of Federal Broadcasting Corp. was
logged at 0355 with European music to 0359.
English anmts and the ID at 0400 were fol-
lowed by an English newscast. This may be
Salisbury on 3395 kec. (61) (Editor’s Note:
Salisbury has English scheduled at 0200-0700
and at 1000-1530 weekdays, at 0800-1630 Sat-
urdays, at 0300-0700, 1000-1500 Sundays.)

Saudi-Arabia—A verification dated January
1959 gives this schedule: at 1200-1410 on 6100
ke., and at 2230-2345 and 0600-0820 on 11,850
ke. (226)

Sierra Leone—Freetown Calling, 3316 kc.,
signs on at 0200 with news from London,
talks, and religious program. This is followed
at 0230 in native language. (541, 562)

South Africa—Springbok Radio, 9720 kc., is
often noted from 0000 to 0100 s/off with pop
music, many commercials, and a newscast at
0030. This is an all-English show. (584)

South Korea—Voice of Free Korea, Seoul,

SHORT-WAVE ABBREVIATIONS

anmt—Announcement
Eng.—English

ID—Identification
IRC—International Reply Coupon
IS—Interval signal
ke.—Kilocycles

kw.—Kilowatts

N.A.—North America (n)
QRM—Station interference
R.—Radio

s/off—Sign-off

s/on—Sign-on

xmsn— Transmission from station
xmir—Transmitter used by station

carries English to N.A. at 0030-0100 on 11,925
and 15,410 kc., to Hawaii at 0230-0300 on
11,925 kc., to South Asia at 0900-0930 on 9640
and 15,410 kc., and on the General Overseas
program at 0530-0600 on 7935 and 9640 kc.
(BG, PV, 364, 501, 584)

Surinam—A station called Radio Nickerie is
reported to be operating from the Nickerie
district of Surinam over 3240 kc. at 1630-2100.
Has anyone heard it? (477)

sweden—Radio Sweden’s latest schedule
reads: to Western N.A. at 2130-2245 on 11,810
ke.; to South America at 1800-1930 on 11,705
and 15,240 kc.; and to S.E. Asia at 0945-1100
and the Far East at 0730-0845 on 15,240 and
17, 840 kc. Other transmission periods remain
unchanged. (477)

Switzerland—The International Evangelical
Radio Station will be on the air soon in 22
languages including English, Swedish, French,
German, Spanish, and Portuguese at 0130-

for FUN, BUSINESS, SPORTS, INDUSTRY, BOATING, AUTOMOBILE

» NEw Citizen

COMPLETE 11 METER
TRANSCEIVER

NO EXAMINATION

e

¢ Broadeacter

bl

REQUIRED /
May Be Used

BTG )

by Anyone!

O —

B T

% Universal operation. One unit works on 115V AC or 12V mobile.
Operates in Home, Office, Car or Field. No tests or examinations
required. Any citizen over 18 years of age may use any of the
FCC-axsigned 22 channels in the 27mc range (11 meters) for trans-
mitting and receiving.

% EXCLUSIVE! Channel switch allows choice of three channels for %
operation. Receiver and broadcaster units are tuned to same channel
simultaneously.

% Operation extremely easy; only three controls: Channel, Squelch
and On/Off/Volume, Sgquelch control subdues background noise

r - O N I B S S .
RO RE THE
COMPLETE WITH CRYSTALS PLEASE RUSH NEW BROCHU ON GLOBE

FOR ONE CHANNEL AND J CITIZENS BROADCASTER T0
PUSH-TO-TALK MICROPHONE |

o $129"

for muted standby operation. Offers push-to-talk operation for
instantaneous tiansmission or receplion.
% 10 Tube Receiver/Transmitter is crystal controlled for stable opera-
tion. With proper crystals. all channels are covered. Tested pairs
available for any channel.
Power Input: — 3 walts. AM modulated. Compact: — only
31ex13510%4". Light weight, 9 lbs. Meets all FCC requirements.
% Modern “living room™ design. Carrying handle also acts as tilt

«tand for fixed operation or mounting bracket for permanent in.
stallation, making the Broadcaxter extremely versatile,
S ED GIN GNP BN BN D BN bee BN BN

PE. 51

NAME:

ADDRESS:

TY & ATE:
$1300 pown $748 pormo. 17 T SLab
LD SEND FREE CATALOG, TOO 3415 W, BROADWAY  COUNCIL, BLUFFS 1OWA
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*The Capri Dual”
STEREO AMPLIFIER & PREAMP

ONLY
$37.50

{postpaid)

{Calif. residents
add 4% tax)
At last! A FULL, HIGH FIDELITY, STEREO Power Amplifier
and Pre-amplifier, with performance seldom found at this
low price. Provides rich, full range sound from 20 to
20,000 cycles with full 10 watts output power. Variable
frequency response on both channels allows compensation
for all records. Ultra modern styling.

CAPR! ELECTRONICS
Division of J & J Machine Co.
823 E. Jefferson Blvd.

Order from
this ad.
Los Angeles 11, Calif.

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-659

MOBILE-FIXED CONVERTER
POLICE e FIRE e CITIZENS' BAND
#315A 1s a practical converter for emergency use.
Easily installed. Tuning range approximately 8
MC in the 26-50 MC band—15 MC in the 152-162
MC band. Designed for mobile or home use.

$13.95
Avallable crystal controlled up to 54 M,

$18.95
Also avallable crystal controlled up to 165 MC,

$22.50
ORDER TODAY or WRITE for LITERATURE

KUHN ELECTRONICS
20 GLENWOOD CINCINNATIL 17, OHIO

1900 on medium and short waves, Further
details are requested. (501)

United States—The Voice of America ama-
teur program is now a weekly part of the
“Report From the United States.” Conducted
by Bill Leonard, it contains news of interest
to hams and short-wave listeners, propaga-
tion reports, and other features. It is broad-
cast on Sundays as follows: at 0115-0130 on
15,165, 15,210, 11,970, 11,960, 11,810, 11,785, 9740,
9700, 9585, 9530, 7205, and 6140 ke.; at 0215-
0230 on 17,845, 15,380, 15,295, 15,210, 11,810, and
9700 ke., at 0715-0730 on 25,950, 25,880, 21,735,
21,445, 17,795, 15,330, 11,875, 11,790, 11,775, 9745,
9650, 9515, 7160, 7110, 6145, and 6020 ke; at
1215, 1230 on 21,610, 21,500, 21,455, 17,740,
15,210, 15,200, 11,875, 11,760, 9615, 9520, 7110
6140, and 3980 kc.: and at 1815-1830 on 25,630,

SHORT-WAVE CONTRIBUTORS

John Brunst (JB) Jacksonville, Fla., WPE4BQ
Harry Deitz (D), Queens Village, N. Y., WPE2UM
Bradley Graham (BG), Fayerweather Island, Conn.,
WPEIK]
Dominic Lorenzini (DL), Landisville, N. J.,
PE2UN

Jim Maynard (JM), Lexington, Ky.. WPE4FY

Allan Rothschild (RO), Rockaway Park, N. Y.,
WWPE2UO

Heino Pistel (IIP), Waynesboro, Va., WPEIMM

Larty Peterson (LP), Santa Rosa, Calif., W'PEGCP

Tom Prosser (TP), Winslow, Ariz., WPE7DD

Adrian Rose (AR), London, England, G2PE3S

Robert Salamack (RS), Amsterdam, N. Y., WPE2TK

John Tracy (JT), Cheyenne, Wyo., WPE7CI

Pedro Vasquez, S/Sgt. (PV), Laredo, Texas,
WWPESEK

John Beaver (61), Canon City, Colo., WPEQAE
Roger Legge (100), McLean, Va., WPE4FI

J. Art Russell (149), San Diego, Calif., WPEGEZ
George Cox (166), New Castle, Del.. WPEINF
William Bing (226), New Orleans, La., WPESAG
Chris_Pamataitis (364), Chicago, 1ll., WPE9KN
Ken Boord (377), Morgantown, W. Va., WPESGB
A. R. Niblack (420), Vincennes, Ind., WPE9KM
Werner Howald (442), Los Angeles, Calif., WPE6FA
Jerry Berg (477), West Hartford, Conn., WPEIBM
Paul Buer (501), Harrison, N. Y., WPE2UP

Alan Roth (541), Bridgeport, Conn., WPE1BY

Pete Kavaleski (557), Hancock, Mich.. WPESKI
Tom Miller (562), Dexter, Mo., WPEQGG

Denny Reeves (584) Peoria, 11l., WPE9KL

Dick Schreiber (587), Wheat Ridge, Colo., WPEQEH

PORTA

SENDS—RECEIVES UP TO 10 MILES AS SHOWN

With built-in sntenna or hundreda of miles with outside antenna! Worka on 80
and 40 meter (Novice) smateur radio-ban uleo Aircralt and oversess broad-
cast (3to8me). PORTABLESELF-CONTAINED POWERED WITSI8TAN D-
ARD PORTABLE RADIO BATTERIES, NO AC PLUG-INS NEEDED!
Take it with you everywhere you go—on tripe. vacations, camping-—Keep in
contact with home. frienda. Haa § watt cr{ml controtied tranamitter—8ensi-
tive Regenerative Receiver. Send-Reccive switeh, Wt..
only 3the. Sise, only 6x4"x4”. TESTED—PROVEN—
SIMPLIFIED—PRACTICAL—Full information giv-
en on quick eany to get license
SEND ONLY 53 00 (bill. ck, mo) and pay postman
- 12.95 COD postage on arrival
or eend $13.95 for i ivery. Camplete kit in.
cludes all parts, tube,

stoid onbinet, easy in-
steuctions. (Set of batteries $3.98: crystal $1.98). COM -
PLETELY WIRED AND TESTED POSTPAID $19.95.
A regulne $49.95 value—Order now before nriceaoe- up,
GUARANTEED—AVAILABLE ONLY FROM
WESTERN RADIO, Dept. ENE-6. Kearney, Nebr.

138

E RADIO SET .

21,740, 17,880, 17,830, 17,770, 15,340, 15,275,
15,210, 15,200, 15,150, 11,300, 11,895, 11,875,
11,790, 9615, and 7160 kc. For a special veri-
fication card for this program, send your
reports to Amateur Radio, Box 922, Washing-
ton 4, D. C. (501)

USSR—Regional outlets heard recently in-
clude Stalinabad, Tadzhik, on 4635 kc. at 1840:
ID at 1900; around 2000 the signal equals the
strength of the Ecuadorian on the same fre-
quency. Vladivostock, Siberia, 5015 kec., is
heard at 0505 with native music and language;
the 4040-kc. channel is still on after 1700.
Ulan Ude, Siberia, 6135 kc., is heard weakly
from 1727 s/on with a musical number. No-
vosibirsk, Siberia, s/on 1800 with native news;
exercises at 1930 with piano. (166)

Tashkent, Uzbek, is often found on 11,690
and 7100 ke. around 0700-0800 with English
to South Asia. (RO)

Clandestine—Radio Rebelde, formerly R. Li-
beracion, Honduras outlaw station, is now
heard on 5910 kc. irregularly at 1900-2300.

(JB, 100) —B0t
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KIT BUILDERS EVERYWHERE ASKED FOR IT!

Completely new edition of ’

ELECTRONIC KITS on sale

at newsstands now...

or use coupon below!

over 160 pages—600 illustrations

Because of the wide popularity of its first Annual on kit
construction, Ziff-Davis now offers this exciting 2nd Edi-
tion of ELeEcTRONIC Ki1Ts! This brand-new sequel will save
you money on hi-fi, ham radio, other electronics devices
by showing you how to use easy-to-assemble kits! What's
more, ELEcTRONIC KIiTs—2nd Edition features a big up-to-
date directory of available kits, complete with specifica-
tions, prices, and manufacturers’ names!

Be sure to pick up the exciting new ELEcTRONIC KITs—2nd
Edition today at your newsstand—or send for a copy, using
the handy coupon below. Only $1.00, it’s a terrific buy!

HOW TO BUILD A KIT—Learn
what's involved in building a
kit, and pick up tips on good
construction practices.

KIT CONSTRUCTION CHECK LIST—
Here’s a summary of important
steps in assembling a kit, en-
abling you to get it right the
first time.

HOW NOT TO MAKE MISTAKES —
Pick up tricks to simplify work
and reduce the chance of error.

WORKING WITH WIRE —For rapid
assembly and reliable opera-

tion, you should know how to
handle various types of wire.
You'll find out here.

FOR YOUR HI-FI—How to con-
struct a Stereo Preamplifier -«
Stereo Adapter « Tape Recorder
» Turntable + AM-FM Tuner -«
Book S8helf Speaker Enclosure
o Integrated Stereo Amplifier
« Monaural Amplifier « Record
Changer « Tone Arm « Speaker
Enclosure.

FOR YOUR SHOP—How to build a
Vacuum Tube Volt Meter « Sig-

nal Generator » Oscilloscope »
Tube Tester « Multitester « Tran-
sistor Tester.

FOR YOUR HAM SHACK —Trans-
mitter « Receiver « Grid-dip
Meter « Modulator « Single-side-
band Converter « Mobile Trans-
mitter,

FOR YOUR HOME —Table Radio
« Transistor Pocket Radio « Jun-
ior Electronics Experimenter’s
Kit » Clock Radio + Radio Con-
trol Transmitter.

3

PICK UP YOUR COPY OF ELEC-
TRONIC KITS—2nd EDITION
TODAY AT YOUR NEWSSTAND
OR RADIO PARTS STORE — OR
ORDER BY MAIL USING THIS
HANDY COUPON.

sy B e
| 434 South Wabash Avenue

[ Chicago 5, lllinois
[

|

|

|

|

|

|

KITS—2nd Edition. | enclose $1.00, the cost of
this Annual, plus 10c to cover mailing and han-
dling charges. (Canada and Foreign, $1.25 plus

|
I
Please send me a copy of the new ELECTRONIC :
|
10c postage). :
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SAVE ON THESE SPECIAL BUYS OF THE MONTH
ONE CENT SALE EXPERIMENTERS AMATEURS HOBBYISTS

BUY ONE AT OUR REGULAR LOW PRICE AND GET THE We are again

T a la of brand new vacuum
SECOND FOR ONLY 1¢ MORE tubes and this “get-;\cquainled” oﬂ'er is’hmlted to the stock on
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chassis tunable through all 22 channels. Complete with audio am- "
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quencies. $6.99 ea. kit. Two for £7.00. ENT SURBIUS BRRC N
LIMITED QUANTITY—NO LITERATURE OR CATALOG JOE PALMER
Remit in full. Include sufficient postage. No C.0.D.'s.
VANGUARD ELEGTRON'G LABS Box 12:E6 P. O, Box 6188 CCC Sacramento, California
Hollis 23, N. Y.

DIAGNYZER ;
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CRYSTAL, PRE-WOUND COILS, ETC. $29 88 COMPLETE TRAINING COURSE AND SERVICE MANUAL
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ment. pays for itsell the first time you use it. Best
value thing else | Write Today.
GROVE ELECTRONIC SUPPLY COMPANY e ARG .
BELMONT AVENUE CHICAGO 41, ILLINOIS A BrE RA T u s D E v E L o P M E N T
|NCL\JDE POSTAGE W/ORDER —— WEIGHT OF KIT 9 LBS. D« K Wethersfield; Conn.
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ATTENTION

electronics schools!

Is your School registered
with Popular Electronics?

As you probably know,

ingme Popular Electronics is
eager to keep you advised
an whenever a special oppor-
accress = tunity arises that would
interest and benefit your
. School.
city zone state
- If you are not already on
[0 3 years for $10 PE’s School Announce-
Check one: [] 2 years for $7 ments list — please send
O 1 year for $4 your name, address and
. the name of your School
In the U. 8., its possessions and (?anada. Foreign Secretary to: Popular
rates: Pan American Union countries, add .50 per £l oo Sch D
year; all other foreign countries, add $1 per year. ectronics, School Depart-

ment, One Park Avenue,
Mail to: POPULAR ELECTRONICS New York 16, N. Y.

Dept. E-6-9, 434 South Wabash Ave,, Chicago 5, 1ll.
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on sale at newsstands . . .
or order by mail today!

Popular Photography’s New

KL,

Here's one of the outstanding photographic

achievements of the year! Compiled by the edi-

tors of Popular Phatography, the 1959 COLOR

ANNUAL is a real gem—over 172 pages, in-

cluding the year's best color shots and such

features as:

¢ A symposium of experts on WHAT
MAKES A GOOD COLOR PICTURE?

e Ten-page portfolios by two masters: Emil
Schulthess and Hy Peskin

¢ How a pro like Ralph Morse solves prob-
lem pictures

e A look at color photography by the inven-

tors of Kodachrame

A forty-page Infernational Portfolio

Technical review of the year

Notes on all pictures—why they were

chosen, how they were made

The 1959 COLOR ANNUAL is on sale at news-

stands or order by mail below:

—_——————,—,,——ee e —_—_—— — — 1
Ziff-Davis Publishing Company E6/9 |
434 South Wabash Avenue |
Chicago 5, lllinois
Please send me_____ copies of Popular Photography's I
1959 COLOR ANNUAL. | enclose $1.25 per copy, plus 10¢ |
to cover cost of handling and mailing. |
NAME__ = e e =yl
ADDRESS. N m = — :
CITY. N ! STATE |

____________________ i
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RATE: 50¢ per word. Minimum 10 words prepaid. August issue closes June 3rd. Send order and remittance to POPULAR ELECTRONICS,

| Park Ave., New York 16, N, Y.
f

FOR SALE

&

GOVERNMENT Surplus Receivers, Transmitters, Snooperscopes,
Parabolic Refiectors, Picture Catalog 10¢. Meshna, Malden 48,
Mass.

TRADE-IN TELEVISION Sets $9.95 Plus Shipping.
Sanatoga, Pa. ik [ N
TELEVISION & Radlo Tubes, Parts and Supplies. 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 lst 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. n =
DIAGRAMS for repairing radios $1.00, Television $2.00. Give
make, model. Diagram Service, Box 672-PE, Hartford 1, Conn. )
GOVERNMENT Sells—Surplus Electronics; Walkie-Talkies; Test
Equipment! Oscilloscopes; Radar; Sonar; Surplus Aircrafts; Boats;
Jeeps; Misc.—You buy direct now from U. S. Government Depots
at fractions of Army and Navy costs—Send for bulletin "'Depot
List & Procedure,”” $1.00. Box 8-PE, Sunnyside 4, New York.

FM Tuners, 88-108 megacycles, 4 tubes complete, $12.95. Grut-
man, 1 E. 167 St., New York 52, N. Y.

PORTABLE Physics laboratory complete with all apparatus and
manual of 107 experiments, $49.00. Model Atom Smasher,
$9.95 up, 3-in-1 Electromagnet, $14.95, Raymaster Cloud Cham-
ber, $16.00 up, Spinthariscope, $2.00. Send 25¢ for literature
about these and many other fascinating new scientlfic products.
Atomic Laboratories, 3086 Claremont Ave., Berkeley, Calif.
FREE!! Surplus Sample! List! Shipping 10¢. Hinz, 833 7th
Avenue, Sacramento 18, Calif.

FREE catalog. Warehouse clearance. Tremendous discounts.

Bill Loeber Co., 224 Wyatt Ave., Lincoln, |11

VOICE Typewriter. Types messages from voice recordings. Con-
struction data $4.25. D.B. Enterprises, 8959 Wonderiand Ave.,
Los Angeles 46, Calif.

RELAYS—Switch Stacking And Voltage To Your Specification:
Switch Stacking Kits: Free Catalog “E.”” Ranco, Box 6161,
Chicago 80, IlI.

WALKIE-TALKIES, Class "D citizen's Band hand held radio
transceiver. No examination required. One mile range. Ready
to use $49.95, Kit $34.95. Write for information. Dixon Elec-
tronics, 13444 West McNichols, Detroit 35, Michigan.
WHOLESALE Catalog. Name Brands. Housewares, tools, gifts,
watches, radios, etc. Discounts to 85%. Send 50¢ in coin.
Bill Loeber Co., 224 Wyatt Ave., Lincoln, Il

15 TESTED One-tube circuits with *'Radiobuilder” magazine—
25¢. Laboratories, 1131-L Valota, Redwood City, California.
BUILDER-Experimenters: Send for free information. Radio Work-
bench, Carlsbad, New Mexico.

SAFCORDE Electrical Outlet Model W-1, 120 Volts, 10 Amperes,
1200 Watts, Six Outlets, Switch, Pilot Light. Both lines fused
$9.95. P. W. Carper_ﬂer,_Box_sz, Barre, vermont.

DIGITAL Computer kit. All electronic. Printed Circuits. in-
cludes 7 digit accumulating register, input keyboard, output
indicator, logic, and two lesson course in binary arithmetic
and logic. $27.50 complete. Willis G. McCormick Co., 15733
Septo St., Sepulveda, Calif. - ¥
100-WORD 3”x6” Circulars, 2000, $4.00; 5000, $9.25. Parcel
Post Labels, 250, $1.50. Acmeprint-E, Crossville 1, Tennessee.
BUILD Small Radios! Parts, Plans, Kits. Write: Electronix, 69-E,
Howard City, Michigan. a
ORGAN Experimenters—two Manual Keys and Switches, Oscil-
lator sub-assemblies, and other accessories. Price $75.00
F.0.B., Box 83, Misenheimer, N. C., Spencer Plyler. )
PRINTED Circuit Kit. Professional Kit incfudes ready mounted
silk screen, and all materials for making Printed Circuits. Only
$19.95. Printed Circuit Company, 118 Walnut Street, Water-
town, Mass,

TRANSISTORIZE your automobile ignition system for better per-
formance. Complete plans and instructions—$2.50. Technical
Services Institute, 5234 Fourth Street N.E., Washington 11, D.C.
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WANTED

MERCURY, Platinum, Silver, Precious Metals.
Mercury Refiners, Norwood, Massachusetts.

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. _
CYLINDER and old disc phonographs. Edisen Conqueror, 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.

!

{
@ ;
UNUSUAL Values. Hi-Fi components, tapes and tape recorders.
Free catalogue PE. Stereo Center, 51 West 35th St.,, N. Y. C 1.
RECORDERS, Hi Fi. Free Wholesale Catalogue. Carston, 215-P
East 88, N.Y.C. 28. - - )
DISGUSTED with “H!’* Hi-Fi Prices? Unusual discounts on your
High Fidelity Requirements. Write Key Electronics, 120 Liberty
St., New York 6, N. Y. Evergreen 4-6071. L
UNUSUAL Values. HiFi Components, tapes and tape recorders.

Send for package quotations. Stereo Center, 18 W. 37 st.,
N. Y. C.

Ores Assayed.

HIGH-FIDELITY

TAPE & RECORDERS

RECORDERS, Tape Decks, Stereo Tapes, Accessories, Excellent
Values, Catalogue. Efsco, 270E Concord, West Hempstead, N. Y._
TAPE Recorders, Hi-Fi Components, Sleep Learning Equipment,
Tapes. Unusual Values. Free Catalog. Dressner, 69-02F, 174
St., Flushing 65, N. Y. i -

HIGHEST Trade-In Allowances Toward Ampex, Concertone, Crown,
Ferrograph, Presto, Pentron, Components. Accessories. Catalog.
Boynton Studio, 10-PE Pennsylvania, Tuckahoe, N. Y.

9
o

INSTRUCTION

&

COMPLETE Correspondence Course in Radio, TV, & Electronics.
Only 12 sections. Includes 1st Class License Prep. Very Low
rates. Ascot School of Electronics, Box 29092, Los Angeles 29,
Calif.

AMAZING new television trouble shooting technique. Spots
trouble quickly, easily. Thoroughly tested and proven on hun-
dreds of repair jobs. Write for free brochure. National Technical

‘Reseach Labs., 1118 W. Hadley St., Whittier, Calif.

CALCULUS or Algebra, Easy Practical Lessons, First Four $1.
Mathco, 4256 Minmor, Cincinnati 17, Chio.

Always say you saw it in—POPULAR ELECTRONICS



CAMERA Repairmen greatly needed! You can learn wmanufac-
turers’ service methods at home in your spare time! Free, big
illustrated book tells how! Write today, National Camera Re-
Pair_s;hool, Dept. ZE, Englewood, COIorado._ ; e
CODE learned forever in minutes with amazing memory aid. $1.
McKenzie Enterprises, Box 245, Palo Alto, California.
TELEVISION repair instructions for ‘''do-it-yourselfers.” Guar-
anteed to save many service calls. Send TV manufacturer and
model number. Enclose $2.00. Connecticut Electronics, Mil-
ford, Conn. = e~ P e
1959 INDUSTRY Training. Home-Study Drafting, Design, Elec-
tronics. Aero Tech, 2162-ZD Sunset Blvd., Los Angeles 26, Calif.
MENTAL Radio—operate yourself as a transceiver. Details 10¢.
Landa, Clayton 2, Ga. - _§_=_ _ = - B
CODE courses to enable passing Radic Amateur examinations.
Designed and tape recorded by former U.S.N. Radio Operator
and R.R. Telegrapher. Both sides 7771200’ reels. Learning to
Six W.P.M. or Six to Sixteen W.P.M. Response enables reduc-
tion to $3.98 each. Postpaid in U.S.A. Elham Inc., P.0. Box
98, Hawthorne, California.

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented.
Service, 2420 77th, Oakland 5, Calif.

Global Marketing

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, molding, coating. Manual 25¢. Castolite, Dept, G-108,
Woodstock, Illinois.

MISCELLANEQUS

SONGPOEMS And Lyrics Wanted! Mail to: Tin Pan Alley, Inc.,
1650 Broadway, New York 19, N. Y.

~ SHOPPING GUIDE
Classified

A HANDY REFERENCE TO PRODUCTS AND SERVICES NOT
NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

BUSINESS OPPORTUNITIES

TE(}HNICIANS can earn big money in the expanding Technical
Writing business. Detalls free. Write Merrick Schcol, Box 54,
Merrick, N. Y.

OPERATE Profitable mailorder business!!
West Vernon, Phoenix, Arizona.

FIND Money In your mailbox. Start your own Mail Order busi-
ness. Experience unnecessary. Experts show you how, Write
Richton Company, 157K, Maplewood, New Jersey.

VENDING Machines—No selling. Operate a route of coin ma-
chines and earn amazing profit. 32-page catalog free. Park-
ga)"wéwachme Corporation, Dept. 12, 715 Ensor St., Baltimore

MAKE $25-$50 Week, clipping newspaper items for publishers,
Some worth $5.00 each. Particulars free. National, 81-DG,
Knickerbocker Station, New York City.

Juns, 1959

Write: Band, 1637-X,

MEN-Women Agents: sensational new money-makers—Beauti-
fully hand-painted plastic personalized photo enlargements,
compacts, rings, bracelets, lockets, etc. Simply take orders,
pocket 40% commission—we deliver and collect. Sales outfit
free. Novelco, 3341 North Ave., Chicago 47.

WE Pay $4.50_Ih._ dried.icrow Mushrooms. Cellar, shed and
outdoors. Spare, full time, year round. We pay $4.50 Ib. Free
Book. Muskrooms, Dept. 334, 2954 Admiral Way, Seattle, Wash.

_EAﬂ Extra money selling advertising book matches. Free sam-
ples furnished. Matchcorp, Dept. MD-69, Chicago 32, !llinois.

RADIO Parts Stores & 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 details,
write: Direct Sales Department, Popular Electronics, One Park
Avenue, New York 16, New York.

PATENTS

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.

EMPLOYMENT INFORMATION .

JOBS—High Pay; USA, So. America, The Islands. All trades.
Many companies pay fare. Write Dept. 71N, National Employ-
ment Information, 1020 Broad, Newark, N. J.

JOBS Overseas! Janecek Development Co., 109 Hub Station, Newr
York 55, N. Y.
JOBS on Ships and Yachts Traveling Foreign Countrles. Daven-
port’s, 1354-N, GPO, N. Y. 1, N. Y.

JOIN the Merchant Marine. Big pay. Box 4092, Jacksonville 1,
Florida.

PHOTOGRAPHY—FILM
EQUIPMENT, SERVICES

SAVE $$$ Fresh 8mm. 16mm B & W; and color film. Home Proc-
essing Equipment. Free Catalog, Superior Bulk Film Co., 442-
458 N. Wells, Chicago 10.

MESTON'S the preferred 35mm color slides. Top quality, big-
gest library, best package. Exciting Preview Package four
slides hermetically sealed in plastic plus 80 page catalog only
$1.00. Meston's Travels, Dept. FE, 3801 N. Piedras, El Paso,
Texas.

OPTICAL Bargains—Request Free Giant Catalog "'CJ."" 96 pages
—Astronemical Telescopes, Microscopes, Lenses, Binoculars,
Kits, Parts. Amazing war surplus bargains. Edmund Scientific
Co., Barrington, New Jersey.

MISCELLANEQOUS

ELECTRIC Pencil: Engraves all
10511-ZD Springfield, Chicago 43.

HAMMON_D'SiGuIde {o the ETpIoration of space. Solar Sys?er;
Chart, color illustration of each planet, $1.00. William Porch,
Box 5894, Cleveland 1, Ohio.

BIZARRE Fashions! |Illustrated Catalogue, $1.00. Reneé, Box
2804-P, Hollywood 28, Calif.

Metals, $2.00. Beyer Mig.,
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER - NO C 0.D.

Total Price. . ......... $26.95
Terms: $6.95 after 10 day trial, then
$5.00 per month for 4 months if satis-
factory. Otherwise return, no expiana-
tion necessary.

Superior's New Model 76

ALL PYRPOSE BRIDGE

s o RESISTANCE BRIDGE

¥ CAPACITY BRIDGE SECTION

4 Ronges: .00001 Microfarad to .005 Mi-
crofarad; .001 Microfarad to .5 Micro-
farad, .1 Microfarad to 50 Microfarads;
20 Microfarads to 1000 Microfarads. Will
also measure the power factor of all con-
densers from .1 to 1000 Microfarads.
¥ RESISTANCE BRIDGE SECTION
2 Ranges: 100 ohms to 50,000 ohms;
10,000 ohms to 5 megohms.

¥ SIGNAL TRACER SECTION
With the use of the R.F. and A.F. Probes
included with the Model 76, you can

ims 4 TV ANTENNA TESTER

vr)ake stage gain measurements, locate
s-gpal loss in R.F. and Audio stages, lo-
calize faulty stages, locate distortion and

um, etc.

¥ TV ANTENNA TESTER SECTION
Loss of sync., snow and instability are
only a few of the faults which may be
due to a break in the antenna, so why
not check the TV antenna first? Locates
a breok in any TV antenna and measures
the location of the break in feet from
the set terminals.

Complete with R.F. and A.F. 32 695

probes and fest leads Net

Superior's New Model TV-50A GENOMETER

7 Signul Generators in One!

V R.F. Signal Generator for A.M. V Bor Generator

Model TV-50A GENOMETER. ..
Total Price. . ......... $47.50
Terms: $11.50 after 10 day trial, then
$6.00 monthly for & months if satis.
factary. Otherwise return, no explana.
tion necessory.

Y R.F. Signal Generator for F. M.
vV Audio Frequency Generator

¥ Cross Hatch Generator
v Color Dot Pattern Generator

¥ 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 TY

R. F. SIGNAL GENERATOR: The Model
TV-50A Genometer provides complete
coverage for A.M. and F.M. alignment.
Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on funda-
mentals and from 60 Megacycles to 180
Megocycles on powerful harmonics.

VARIABLE AUD!IO FREQUENCY GEN-
ERATOR: In addition to a fixed 400
cycle sine-wave audio, the Model TV-
50A Genometer provides a variable 300
cycle to 20,000 cycle peaked wave
avdio signal.

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.

The Model TV-50A comes abso- $ ’50

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 lines interlaced to
provide a stable cross-hatch effect.

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 Ke., 1400 Ke., 1600
Ke., 2000 Ke., 2500 Ke., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Ke.
is the color burst frequency).

lutely complete with shielded leads
and operating instructions. Only

USE APPROVAL FORM ON NEXT PAGE p

NO INTEREST OR FINANCE CHARGES
“ADDEDT

If not completely satisfied, you are privileged to return the
Tester to us, cancelling any further obligation.

We invite you to try before 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-600 3849 Tenth Avenue, New York 34, N.Y.
146 PRINTED IN U.8.A. POPULAR ELECTRONICS
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TRY FOR 10 DAYS

befare you buy!

t @1 if satisfactory pay in easy, interest free,
monthly payments. See coupon below.

SUPERIOR'S NEW MODEL 82A

Model 82A — TUBE TESTER . . . Total
Price $36.50 — Terms: $6.50 after 10

day trial,

TUBE

then $6.00 monthly for 5
months if satisfactory. Otherwise return,
no explanation necessary.

A truly do-it-yourself type

TESTER

TEST ANY TUBE IN
10 SECONDS FLAT!

Turn the filamen? selector switch to
position specified.

designated on our chart (over 600

@ Insert tube into a numbered socket as
types included).

Press down the quality button—

THAT'S ALlL!

Read emission quality direct on “BAD-
GOOD"” meter scale.

Production of this Model was delayed a full year pend-
ing careful study by Superior’s engineering staff of this
new method of testing tubes. Don't let the low price
mislead you! We claim Model 82A will outperform simi-
lor looking units which sell for much more—and as
proof, we offer 1o ship it on our exomine before you

buy policy.

J s i P 5 " ﬁ P
= = Tests over 600 tube types.

« Tests 024 and other gas-filled tubes.

« Employs new 4” meter with sealed asir-damping chamber resuiting in
accurate vibrationless readings.

« Use of 22 sockets permits testing all popular tube types and prevents
possible obsolescence.

« Dual Scale meter permits testing of low current tubes.
« 7 and 9 pin straighteners mounted on panel.
« All sections of muiti-element tubes tested simultaneously.

To test any tube, you simply insert it into a numbered
socket os designated, turn the filament switch ond press
down the quality switch—THAT'S ALL!I Read quality
on meter. inter-element leokage if ony indicates auto-

Ultra-sensitive leakage test circuit wiltindicate leakage up to 5 megohms.

Model 82A comes housed in handsome,

matically.

portable Saddle-Stitched lexon case. $ 50
(Picture Tube Adapter avcnloble Ior 35 50

additional)

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
tc us, cancelling any further
obliguhon

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

All prlces net. F.O0B..N. Y. C.,

N S 4

i A O A D A
I MOSS ELECTRONIC, INC.
[ ] Dept. D-600 3849 Tenth Ave., New York 34, N. Y.
l Please send me the units checked on approvel. If completely satisfied | will pay on the
I terms specified with no interest ar finonce chorges added. Otherwise, | will return ofter
I a 10 day trial positively cancelling all further obligatian,
1 [J Model 76.............. Total Price $26.95 [ Model 82A.......... Total Price $36.50
l $6.95 within 10 days. Balance $6.50 within 10 days. Balance
$5.00 monthly for 4 months. $6.00 monthly for 56 months.

i (] Model TV-50A...Total Price $47.50 [J Include Model 82A Picture
[ ] $11.50 within 10 days. Balance Tube Adapter at $5.50.
I £6.00 monthly for 6 months,

O Model 77.. ...Total Price $42.50 ] Model 80.............. Total Price $42.50
l $12.50 wnthin 10 days. Balance £12.50 within 10 days. Balance
I £6.00 monthly for 5 months. $6.00 monthly for 5 months.
: NAMIE  ...oivrveeiaaartoaorsssoarioasrsascsnnnssseasstesonstsassaarasassassasannssns
I AQATESS . ... ... ier it ittt bt st e e raaes
¥ City Zone. . ........ State. ..........0.0




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

[ Madel 77—VACUUM TUBE VOLT-

METER. . Total Price. . ..$42.50
Terms: $12.50 after 10 day trial, then
$6.00 monthly for 5 months if satis-
factory. Otherwise return, no explona-
tion necessary.

Model 80 ALLMETER. . . . . .. ..

Total Price . . . . .$42.50

Terms: $12.50 eﬂar IO dey trial, then
| $6.00 monthly for 5 months if satis.

factory. Otherwise return, na explana-
tﬁon necessary.

NOTE: The line cord is used only for
capacity measurements. Resistance
ranges operate on seif-contained bat-
teries.

L B B 2 N N N B ¥ § N B B N N N |
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Supenor ]

Model 77

WITH NEW 6"

e Extra large meter scale enables us to print
all calibrations 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. ¢ Meter s
virtually burn-out proof. The sensitive 400
AS A DC VOLTMETER: The Model 77 is in-
dispensable in Hi-Fi Amplifier servicing and
a must for Black and White and color TV
Recelver servicing where circuit loading can-
not be tolerated.
AS AN ELECTRONIC OHMMETER: Because
of its wide range of measurement leaky ca-

pacitors show up glaringly. Because of its

sensitivity and low loading, Intermittents
are easily found, isolated and repaired.

AS AN AC VOLTMETER: Measures RMS
values if sine wave, and peak-to-peak value
if complex wave. Pedestal voltages that de-
termine the ‘'black’ level in TV receivers
are easily read.

VACUUM TUBE VOLTMETER

FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price!

micro-ampere meter is isolated from the
measuring circuit by a balanced push-pull
amplifier. ¢ Uses selected 19 zero tempera-
ture coefficient resistors as multipliers. This
assures unchanging accurate readings on all

ranges
SPECIFICATIONS

e DC VOLTS—0 to 3/15/75/150/300/750/
1,500 volts at 11 megohms input resistance.
s AC VOLTS MS)—0 to 3/15/75/150/
300/750/1 500 volts e AC VOLTS (Peak to

Peak)—0 to 8{40/200/400/800/2 ,000 volts.
e ELECT MMETER—0 to 1.000
ohms /10, ooo ohms /100,000 chms/1 meg-
ochm/10 megohms/loo megohms/l 000 me;
ohms. ¢« DECIBELS: -10 db to + 18 db,
+ lOdbto+38db + 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 ranfe of 0 to 1.5/7.5/37.5/75/
150/375/750 volts at 11 megohms input re-
sistance.

Comes complete with operating instructions, probe leads, and stream- s42 50
1ined carrying case. Operates on 110-128 volt 60 eycle, Only.......

SUPERIOR'S NEW MODEL 80

20,000

YOLT

MS PER MM E“n

THE ONLY 20,000 OHMS PER VOLT V.0.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

» 6 INCH FULL-VIEW METER provldes
large easy-to-read calibrations. No squint-
ing or guessing when you use Model 80.
MIRRORED SCALE permits fine accu-
rate measurements where fractional read-
ings are important.
CAPACITY RANGES permit you to ac-
curately measure all condensers from
.00025 MFD to 30 MFD in addition to the
standard volt, current, resistance and
decibel ranges.
HANDSOME SADDLE-STITCHED CAR-
RYING CASE included with Model 80
Allmeter at no extra charge enables you
use this fine instrument on outside

»”

»”

FIRST CLASS
Permit No.61430
New York, N. Y.

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the U.S.

VIA AIR MAIL

POSTAGE WILL BE PAID BY —
MOSS ELECTRONIC, INC.

3849 TENTH AVENUE
NEW YORK 34, N.Y.

L’" B S

EA

3 DECIBEL R
calls as well as on the bench in your shop. 4+ 14 db to + 38 db

Model 80 Allmeter comes complete with operatlng Instruc- §
tions, test leads and portable carrying case. Only

TRY FOR 10 DAYS:::

SPECIFICATIONS:

7 D.C. VOLTAGE RANGES

(At a sensitivity of 20,000 Ohms per Volt)
0 to 15/75/150/300/150/1500/7500 Volts.
NGES:

6 A.C. VOLTAGE RA

( At 2 sensitivity of 5,000 Ohms per Volt)
0 to 15/15/150/300/150/1500 Volts,

3 RESISTANCE R,

0 to 2. 000/200 000 Ohms 0-20 Megohms.
.05 Mfd. to 30 Mfd.

0-75 Microamperes, 0 to 7.5/75/750
Milllamperes, 0 to 15 Amperes.
ANGES: — 6 db to 4+ 18 db.
<+ 34 cb to + 58 db

2 CAPACITY RANGES:

.00025 Mfd. to .3 Mfd.,

5 D.C. CURRENT RANGES

BEFORE you buy!

pay in easy, interest free, monthly
payments. See coupon inside.

We invite yau to try before you
buy ony of the models described
on this and the preceding pages.
If ofter o 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 balonce 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 vs, canceiling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

THEN if satisfactory



