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BUILD 125 COMPUTERS
T HOME WITH GENIAC

_Wi?h '.he 1959 model GENIAC®, the original electric brain construction kit
including seven books and pamphlets, over 400 parts and component rack,

and parts tray, and all materials for experimental computer lab plus
DESIGN-O-Mat®.

A COMPLETE COURSE IN

COMPUTER FUNDAMENTALS

The GENIAC Kit by itself is the equivalent of a complete course in
computer fundamentals, in use by thousands of colleges, schools and
industrial training labs and private individuals. Includes everything
necessary for building an astonishing variety of computers that reason,
culculate, solve codes and puzzles, forecast the weather, compose music,
ete. Included in every set are seven books described below, which in-
troduce you step-by-step (o the wonder and variety of computer funda-
mentals and the special problems involved in designing and building
ivour own experimental computers—-the way so many of our customers
ave.

ANYONE CAN BUILD IT!

You can build any one of these 125 exciting electric brain machines
in just a few hours by following the clear cut step by step directions
given in these thrilling books. No soldering required . no wiring
heyond your skill. But GENIAC is a genuine electric brain machine-
not a toy. The only logic and reasoning machine kit in the world that
not only adds and subtracts but presents the basie ideas of eybernetics,
hootean algebra, symbolic logic automation, ete. No simple to construct
that a twelve year old can build what will fascinate a PhD. In use
by thousands of schools, colleges, ete., and with the special low cir-
cuitry you can build machines that compose music¢, forecast the
weather, which have just recently been added.

TEXT PREPARED BY MIT SPECIALIST

. Claude Shannon, known to the readers of Popular Electronics for

is invention of the electronic mouse, that runs a maze, learning as it
poes, formerly a research mathematician for Bell Telephone Labora-
tories is now a research associate at MIT. His books include publica-
tions on Communication theory and the recent volume “‘Automat
Sindies”™ on the theory of robot construetion, He has prepared a paper
entitled *“A Nymbalic Analysis of Relay and Switching Cireuits™ which
is available to purchasers of the GENIAC. Covering the basic theory
necessary for advanced cireuit design it vastly extends the range of
our Kkit,
The complete re-designing of the 1438 kit and the manual as well as
the special book DESIGN-O-MAT® was created by Oliver Garfield,
anthar of "“Minds and Machines,” editor of the “Cifted Child Mag-
azine” and the “Review of Technical T'ublications.”’

The 1959 GENIAC comes complete with scven baoks and man-
uals and over 400 components.

1} A sixty-four page book “‘Simple Electric Brains and How 10
Make Them.”

2) Beginners Manual
experience haw to creale cleetric circuits.

3) ‘“A Symbolic Analysis of Relay and Switching Circuits’’ By
Dr. Claude Shannon provides the basis for new and exclting
experimental work by the kit owner who has tinished buok No. 1.
4) DESIGN-0-MAT® introduees the user to over 50 new cireuits

|
i
1
I
that he can build with GENIAC and outhines the practical prin- I l]
1
1
1
1

which autlines for people with no previous
Please send

af Mixs
ciple of cireuit design,
5) GENIAC STUDY GUIDE cquivalent to a complete course in
computer fundamentals, this guides the user to more advanced
Ifterature
6) A Machine to Compose Music shows in an actual eircuit what
other GENIAC owners have been able to do on their awn 1in
designing new deviees
7) A Machine to Forecast the Weather- again a new adventure
in scientific thinking ereated by one of sur users who was trained
an his GENLAC Kt

Plus all the components necessary for the building of over 125
machines and as many others as you can design yoursclf.

I ha\'_n' enclosed £19.95 (plus 80c shipping in UL

1 Address ... ..

ONLY

$09°%

OVER 20,000

SOLD

We are proud to announce that over 20,000 GENIACS
are In use hy satistied customers—schools, colleges,
industrial tirms and private individuals-—a tribute to
the skill and design work which makes it America’s
leading scientific kit, People like yourself with a desire
to inform themseives about the computer field know that
GENIAC is the only method for learning that includes
both materials and texts and is devoted exelusive to the
problems faced in computer study

You are safe in joining this group because you are fully
protected by our guarantee, and have a complete question
and unswer service available at no cost heyond that of
the kit itself. You share in the experience of 20,000 kit
users which contributes to the success of the 1054
GENIACwith DESIGN-0-Mat® the exelusive product
of Oliver Garfield Co., Inc.. a Geniac is truly the most
complete and unique kit of its kind in the world.

COMMENTS. BY
CUSTOMERS

We know the hest recommendation for GENTAC is what
is has «done for the people who bought it. The comments
from our customers we like best are the ones that come
in daily attached to new cireuits that have heen created
by the owners of GENTACS. Recently one man wrote:
““GENIAC has apened a new world of thinking to me.”
Another who  designed  the " Machine that Forecasts
the Weather” commented:

o Neveral months ago 1 purchased your GENIAC Kit and
found it an ercellent piece of equipment. [ learned g
lot ahout compulers from the enclosed books and pum-
phlets and 1 am now designing o small relay cumputer
which will include arithmetical und logical units . . .
anuther of my pet projects in cybernetics is o weather
forecaster. 1 find that your GENIAC Kit may he used
in their construction. 1 encluse the circuits and their
explanation.”” Kugene Darling, Malden.

"I,
Oliver Garfield Co., Inc.
108 East 16th St., N. Y, 3, N. Y.

Dept. PE59 T

1 me at once the GENIAC Electric Brain Construction
Kit, 1454 model, ) understand that it is guaranteed by you amd may
be returned in seven days fur a full refund if 1 am not satistied.

3., $1.50 west
06 foreign), 3% New York City Sales Tax for N.Y. l

ity Residents.

j Send GENIAC (.0O.D.
charge.

| will pay postman the extra C.0.D. I

¢
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y YOU BUILD | YOU BUILD
#\ Broadcasting | Signal

Transmitter l Generator

As part of N.R.I. Commum- .
calions Course you build this ' N.R.L sends kits of parts
low power Transmitter; use | to build this Signal Gen-
it to learn methods required § erator. You get practical
of commercial broadcasting | experience, conduct tests to N
operators, train | compensate Radio frequency amplifiers,
for FCC ¥ practice aligning a typical LF. video ampli-
license. | fier in TV circuit, many other experiments, &

| YOU BUILD AC-DC
| Superhet Receiver

| N.R.I servicing training g
I supplies all parts, every-
thing is yours to keep.
l Nothing takes the place
I of practical experience.
You get actual servicing
experience by practicing
with this modern receiver;
you learn-by-doing.

Tube Voltmeter |

Use it to get practical experience. earn |

extra cash fixing neighbors’ sets inspare * )
time, gain knowledge to help you work
in Radio, Television, Color TV. With
N.R.I. training you work on circuits
common to both Radio and TV. Equip-
ment you build “brings to life’” things
you learn in N.R.I’s easy-to-under-
stand lessons. 64 page Catalog FREE,
shows all equipment you get.

~ AL | o -
[EICIEY NEED FOR TECHNICIANS INCREASING
o ?; Fast Growing Field Offers Good Pay, Bright Future

(}\(rla,?ééh'm}q kDGCIUﬂ]lg ] B | Today's OPPORTUNITY field is Radio-Televi-  and can do. So plan now to get into Radio-TV.
havie my.m\'n gmre,ir}w ¥ - sion. Over 125 million home Radios plus 30 Keep your job while training with N.R.1. You
business servicing high L million sets in cars and 40,000,000 Television learn at home in your spare time. N.R.L is
frequency two-way com- Ff sets mean big money for trained Radio-TV  oldest and largest home study Radic-TV School.
‘Mmunications systems.’ Technicians. More than 4,000 Radio and TV~ Our methods have proved successful for more
R BARNETT. Bis- | Broadcasting stations offer interesting and im-  than 40 years, provide practical experience.

marck. North Dakota. § | portant positions for technicians, operators. Soon after enrolling, many N.R.1.studentsstart
Paid for Color television, portable TV sets, Hi-Fi, other  to earn $10. $15 a week extra in spare time
Instruments ~ N developments assure future growth. fixing sets. Many open their own full time

It's the trained man who gets ahead. The fellow  Radio-TV shops after getting N.R.I. Diploma.
who uses his spare time to develop knowledgeand  Find out more. Mail Coupon. Cost is low, terms
skill gets the better job, drives a better car, lives  easy; includes all equipment. Address: National
in a better home, is respected for what he knows  Radio Institute, Dept.9ED4, Washington ,0.C.

“I am doing very well
in spare time TV and
Radio. Sometimes have
three TV jobs waiting
and also fix car Radios
for garages. | paid for
instruments out of earn-

Send for
Gy it

Has Own - ﬂnd (ATALOG s . Dept.9ED4, Washington 16, D, C.
TV Business o B . Job a“‘\c‘_".u | Mail me Sample Lesson and 64-Page Catalog,
F R E E ( | FRrEE.(NoSalesmanwill call. Please write plainly.) |
' 9 .

“We have an appliance

store _with our Radio ©
and TV servicing, and .
get TV repairs. During 2
my Army service, NRI ]
training helped get me
a top rated job.” W. M.

Available under

WEIDNER, Fairfax, G.1. Bills

South Dakota. 2
POPULAR ELECTRONICS i: published monthly by Ziff-Davis Publishing Company. William B. Zifl. Chairman of the Buoard (19486-
1953, at 434 S Wabash Ave., Chicago 5, Ill.  Second-class postage paid at Chicago, Illinois.  Authorized hy Post Office
Department, Otuzwa. Canada  as second-cli-s matter. SUBSCRIPTION RATES: Onc yvear U 8. and possessions, and Canada %4.00;

Pau-American Union countries $4.50, all other foreign couutries, $5.00. 3

WWW amercaaradiohietary com


www.americanradiohistory.com

POPULAR

93

56
76

92
112
112
117

49
60
64
77
120
122

41
45
53
67
72
81
88

100

106

108

70
85
97
105

104
113
115
124

MAY 1959
ELEc I RONICS %
o >
VOLUME 10 NUMBER 5 R
Special Features
POPULAR ELECTRONICS Recommended Tool List................
Build a Modular 6-Meter Station............... Donald L. Stoner, WE6TNS
Construction Projects and New Circuits
Electrostatic Tweeter................ .. ... ... .......... Paul Silverstein
Crystal Oscillator Circuits............................... Roy Freeland
Vacuum-Tube Voltmeter ........ ... ... ... . ... . .. . e i .
Circuit Designs for Audio Amplifier Tube............. ... ... ...
Perplexual Motion............co.viuiuiui i, R. Zarr
Sun-Operated Power Supply ............................ George Pearce
RF-AF Signal Generator........... .o,
Audio and High Fidelity
Inside the Preamplifier (Part 4)....................... Joseph Marshall
Kits! The New Revolution in Turntables. ...........................
Build a Stereo Power Amplifier. . ... ... ... . ... .. . . .
Check Your Damping Factor............................ James A. Fred
Hi-Fi Guest List........... ... ... . . . . .. . . Carl Kohler
First Crop of Multiplex Stereo Adapters................. Mike Bienstock
Electronic Features and New Developments
Doppler Radar Charts the Airlanes...... . .............. Art Zuckerman
New Color-TV Projection System........................ Furman Hebb
Bright Future for Cold Cathodes....................... Homer Williams
Electronics Probes Secrets of the Brain................. R. E. Atkinson
Hot and Cold Electronics. ......... ... ... ... ... .. ... Simon Dresner
Ohm’s LLaw Wheel........................ ... ... Henry L. Weisherg
Electronic Sticklers .......... ... ... . .
Test Instruments (Part 5).............. ... .........0.... Larry Klein
Elfectronics in the News...............ooiiii i,
How to Repair Auto Radios..............oovvt ... Jack Darr
Amateur and SWL
Antenna Load BoxX......... ... Don Lewis
Bandspread ....... ... ... .. Tom Kneitel
Build a Variable Frequency Oscillator. ............... . 0 uuuiuiuni..
Three Thousand Short-Wave Monitors Registered...................
Departments
Notes from the Editor...... ... .. . . . . i,
Letters from Our Readers................ .. ouiuienanannnnnnn,
POP’tronics Bookshelf . ..ot e
New Products ... i
Tips and Techniques. ... ... it iin i
Transistor TopiCs. ...t e Lou Garner
Short-Wave Report...................ccovvui... Hank Bennett, W2PNA
After Class. ..ottt Harvey Pollack
Among the Novice Hams........................ Herb S. Brier, WIEGQ
Carl & Jerry.. ... John T. Frye, WIEGY
Copyright © 1959 by ZiffeDavis Publishing Company. AN rights reserved.
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INTERNATIONAL’S NEW

TRANSCEIVER

at home...work...or play here is

2-WAY RA

MEETS ALL FCC REQUIREMENTS

FOR BUSINESS

ldeol for office-to-field
communication. Also for
office to trucks operating
within restricted area or
for office and factory
liaison.

SEND FOR FREE BROCHURE

INTERNATIONAL
"CRYSTAL MFG. CO., INC.

18 N. Lee
Oklahoma City, Okla.

FOR THE FARM

The solution to fast com-
munication from the farm
home to the field. Won-
derful in an emergency.

May, 1959

CUSTOM, 117V AC, all channel receiver

DELUXE, 117V AC or 6/12V DC ... 124.50
i COMMAND, 117V ACor 6/12V DC
i fixed channel receiver ..........oo...o... 149.50

FOR SPORTS

From the kitchen to the
den, workshop or sickroom
. the Transceiver will

From ship-to-shore or from
base comp to the scene of
the hunt . .. an enjoyable

accessory to any sportl save ycu many steps.

Dept. PE, International Crystal Mfg. Co., Inc. ]
18 N. Lee,
Oklahoma City, Okla.

GENTLEMEN:

|

| |

| |
Please send me my copy of your free brochure on

I the Transceiver. Also ycur new 1959 Catalog. |

| |

| |

NAME
ADDRESS _
CITY & STATE I

WWW amernceanadiohigatary com
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Wabash Avenue, Chicago S, Hlinois.

ZIFF-DAVIS PUBLISHING COMPANY,
One Park Ave., New Yark 16, N. Y,
William B. Ziff, Chairman of the Baard
(1946-1953); William Ziff, President;
W. Brodford Briggs, Executive Vice
President; Michael Michoelson, Vice
President and Circulation Director ; kersh-
el B. Sarbin, Secretary; Howard Steugh-
ton, Jr,, Treasurer; Albert Gruen, Art
Director.

1«tD utunpe
A J RS

BRANCH OFFICES: Midwestern Office,
434 S, Wabash Ave., Chicago &, !,
Jim Weaokley, advertising manager;
Western Office, Room 412,215 W, 7th
S1.,, Llos Angeles 17, Colif., Jomes R.
Pierce, advertising manager.

Foreign Advertising Representatives:
D. A. Goodall Ltd., tondon; Alber: Mil-
hodo & Co., Antwerp and Dusse dorf.

POPULAR

ELECTRONICS

World's largest-selling Electronics Magazine

This month’s cover photo courtesy
of CIBA Pharmaceutical Products Inc.

COMING NEXT MONTH
Ll el
POPULAR =

ELECTRONICS

(ON SALE MAY 21)

Next month’s cover will picture a typical ham-TV set-
up. A feature article describing the fascinating new
hobby of ham TV tells how to become a video ham and
oll obout the special components used. One compony is
alreody marketing the equipment for putting together o
complete ham-TV station.

A special “bonus” in June will be a 16-poge section
entitled “Sterec Records: Fad or Fulfillment?”’ If you're
ot oll interested in stereo, you'll wont to reod this outhor-
itative, up-to-the-minute report on the technical progress
of the stereo record.

See poges 146 ond 147 of this issue for a descrip-
tion of some of the construction projects that will be
presented in the June issve.

SUBSCRIPTION SERVICE: Forms 3576 and all subscription correspondence should be addreased to Circulation Department, 434 South
Please allow at least four weeks for change of address. Include your old address as well as

new—enclosing f possible an address tabel from a recent issue.

CONTRIBUTORS: Contributors are advised to rezain a coPy of the.r manuscripts and illustrations, Contributions should be mailed to the
New York Editorial Office and must bc accompanied by return postage. Contributicns will be handled with reasonable care. but this

magazine assumes no responsibility for thewr safety, Any copy pted is bject to what 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.

b POPULAR ELECTRONICS
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Men-17 to 55 who want

to earn MORE MONEY'!

GET THIS VALUABLE

FREE

POCKET

GUIDE

THAT'S PACKED WITH
TIPS FOR EARNING

Real Money!

Looking for an unusuval chonce to prepare to bring home a
REAL PAY CHECK? Like to have what it takes to drive home
a sleek new car? Want a job that's REALLY INTERESTING—
that has a GREAT FUTURE? Or perhaps you want to ADD
TO YOUR PRESENT INCOME?

Then mail the coupon today. Get the SURPRISING FACTS
about one of the most remarkable opportunities of its kind
to prepare in your spare time at home for a real job in the
vast, multi-billion dollar field of

RADIO-TELEVISION-
ELECTRONICS

where so many exciting . . . marvelous
things are happening.

See how you can get the VERY HELP YOU NEED—easy-to-rend,
picture-illustrated lessons . . . fascinating “learn-by-seeing’’
movies . . . even o home laboratory of equipment for “do it
yourself’ experience. And to top it all, the BEST IS YET
TO COME!

OFTEN MORE JOBS FOR OUR GRADUATES
THAN WE CAN FILL

! ; This remarkable industriol training organization
>’ /\ /7a\ has clready recommended graduates to OVER
k A 8,000 companies in the Radio - Television - Elec~
"‘ ng & r 7./ tronics field. Upon graduating, you get the same
\7 = effective EMPLOYMENT HELP that has clready en-
abled thousands of men to enjoy REAL EARNINGS.

““BUT WHAT DO ALL OF THESE

WONDERFUL ADVANTAGES COST?"
Here's more GOOD NEWS! The plan is operated to make it con-
venient for almost any ambitious man fo get started! The tost is
nominal—in fact, o happy surprise to many men. So much is happen-
ing you should know abeut, MAIL THE COUPON TODAY!

If you leave home, you can get all of your training in some of the

finest training laborotories of their kind — in Chicago or Toronta.
Write for details.

DeVRY TECHNICAL INSTITUTE

3141 BELMONT AVENUE CHICAGO: 41, ILLINOIS
Formerly DeFOREST'S TRAINING, iInc.

May, 1959

FOR MEN
WHO UIKE THINGs
ELECTRICAL O

MECHANICAL

Nothing Else Like It!

"“Wonderfully halpful’” . “Some of the best tips on earning
REAL MONEY i've ever come across.” That's what mony men are
saying about this remarkable free guide.

* YOU'LL. DISCOVER the TEN LITTLE WORDS THAT MAY
BOOST YOUR INCOME.

* YOU'LL SEE that if you're an average, normal man,
you hove MORE THAN ENOUGH BRAINS to prepare to earn
and enjoy some REAL MONEY--and likely in the very area
you live.

* YOU’LL FIND OUT cbout some amazing new job de-
velopments in one of the greatest opportunity fields of our
time—wonderfully interesting, down-to-earth, REAL MONEY
JOBS you may readily troin for in your spare time at home.

X YOU'LL SEE that you DONT HAVE TO BE 7OPs IN
MATH . .. that you DON’T NEED AN ADVANCED EDUCATION.

* IN FACT,f there ore a lot of things you want these days
but just DON'T HAVE THE MONEY—fill in, moil the coupon
below NOW! | think what we hove for yav will really sur-
prise and pleose you—including this voluable new POCKET
GUIDE TO REAL EARNINGS.

MAIL TODAY FOR FREE FACTS

DeVry Technical Institute

4141 Belmont Ave., Chicaga 41, 11, Dept. PE-5-P

Please give me o FREE copy of your unusual booklet, "Pocket Guide to
Real Earnings,” and tell me how | may prepare to enter one or more
branches of Electronics.

NAME. AGE.
PLEASE PRINT

STREET = APT.

cry ZONE STATE

[J Check here if subject to military training
DeVry Tech’s Canadian Training Center is Jocated at
626 Roselawn Avenue, Toronto 12, Ontarie

2052

WWW akmerieanbadiahistaory com
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Editor

TO CALIFORNIA AND BACK. We always look forward to the annual combina-
tion Audio Engineering Society convention and hi-fi show in Los
Angeles, not only for a first peek at the latest developments but,
being human, because we always welcome an opportunity to get out
of the office and see the country.

We took the first morning jet flight to Los Angeles ever scheduled
out of New York, and the trip was really fantastic. Imagine leav-
ing cold and dreary New York in the morning, enjoying a leisurely
lunch at 38,000 feet, reading a magazine article or two, and before
you know it, there you are—setting down in sunny California.

In addition to coming into contact with new products and ideas,
we came up with something, or somebody, that really made the trip
worth while. Our ham readers should be very familiar with the
work of Don Stoner, WETNS, who has written for practically every
magazine in the ham field. While we were in California, Don agreed
to joinus in the capacity of contributing editor. We are certainly
more than happy to have him aboard. Don's first article in his
new capacity details the construction of a complete six-meter mod-
ular station, which begins on page 93.

BELL LABS STEREO. The great problem of stereo broadcasting has always
been that of making each stereo channel satisfactory for the per-
son who listens to only one side of the stereo broadcast. This re-
quirement of compatibility has forced broadcasters to "water down"
the stereo effect, with the result that neither the stereo nor the
monophonic listener receives a first class program.

Bell Laboratories, one of the great names in electronic research,
has come up with a compatible stereo system which is based on a
"quirk" of the human hearing apparatus. When two sounds of the
same intensity are played through dual channels and one of them is
delayed by about 10 milliseconds, the sound will apparently come
from the "undelayed" speaker only. Thus, if we take the left chan-
nel and mix it with a delayed right channel, and simultaneously
mix the right channel with a delayed left, the undelayed channel in
each speaker will override the other—and stereo results. How-
ever, the person listening to either speaker alone ignores the
delay of the second channel and hears what is apparently a bal-
anced, complete monophonic program. Ergo-compatability!

Used commercially for the first time on the "Perry Como" show late
in February, the Bell stereo system seems to be especially well
suited for TV/radio stereocasts.

POPULAR ELECTRONICS
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EARN MORE MONEY...GET

TELEVISION

ELECTRONICS~RADIO

Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE
At Home — In Spare Ti‘m*el#_._-q..

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

Parts to build a medern TV set, including
all tubes plis a large screen Picture Tube

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

Parts to conduct many experiments and build '

.
Continuity Checker, RF Ocillator, TV Circuits, f; {
Audio Oscillator, TRF Receiver, Signal Generator * M8 1 (3% .0

o AValuable Professional Multitester e i~

—

19 BIG KITS

YOURS TO KEEP

1. TELEVISION, INCLUDING COLOR TV 5.
2. RADIO, FM AND AM 6.
3. INDUSTRIAL ELECTRONICS 7.
4. SOUND RECORDING AND HI FIDELITY 8.

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

PREPARATION FOR FCC LICENSE
AUTOMATION

RADAR AND MICRO WAVES
COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO IND

tronics NOW'! Today's shortage of trained technicians

icing and Repair, and many other branches.

You can huild a secure future for yourself if you get into Elec-

tremendous opportunities. National Schools Shop-Method trained
technicians are in constant and growing demand for high-pay jobs
in Broadcasting and Communications, Electronic Research, Serv-

USTRY! — many other materials and services
— consultation privilege with our
qualified swaff, and Graduate Em-
Creates  iovment Service. EVLRYTHING
YOU NEED for outstanding success
in Electronics. S

Let National Schools, a Resident
Technical School for over 50 years
teain yvou for today’s unlimited op-
portunitics 1 electronics! Our Shop
Method tiains vou 0 he a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correcily. You ¢an master the most
maodern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

the valuable equipmeant shown above

Fully illustrated "“Career” Book in

FREE! T1v-Radio-Electronics. PLUS actual sample
lesson—yours at no cost, no obligation. I

CLIP COUPON. NOW . ... MAIL .IT TOOAY!

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

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

YOU GET EVERYTHING YOU NEED —
Clear, profusely dlustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all

training it
ish to take your L
nut‘,;e:\ldsent Scl\lmill aa|t :.&sﬂla%ew xs
nd's ‘Necap . o

Sewvice.
sohool—-an!
\earn. Chec

information.
Hoy, MEMBER intormatiot:

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
JOET FAST SERVICE_MAILNOW TO

NATIONAL S5CHOOLS, OEPY. R2G-59
4000 S. FIGUEROA ST, °
LOS ANGELES 37, CALIF,

I esson. Nosalesman will call.

Rush free TV-Radio “Opportunity” Book and sample

APPROVED FOR G.1. TRAINING NAME - — AGE
NATIONAL SCHOOLS '~
crTy. ZONE _—_STATE
4000 S. FIGUEROA ST, LOS ANGELES 37, CALIF, ' (3 Thack if interested ONLY in Resident Schoal training at Los Angeles.
| ) VETERANS Gove dove of Oncharge — oo o

May, 1959
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Attention,
all

two-eared
MUSic
lovers!

Stereo is here to stay. Sooner or
later, you will need a minimum of
two loudspeakers. And when you
decide on that extra expenditure,
you will insist on the most for the
least. That’s where the new
NORELCO speaker line comes in.
Engineered by Philips of the Neth-
erlands, NORELC O speakers are
the only units in their price range
with that subtle “imported” sound
— suave, undistorted, unexagger-
ated. What’s more, the entire new
line of 5” to 12" speakers now
comes with the new, improved
TICONALWI alloy magnets.
(Means more gauss per ounce,
man!) And all the new speakers
now have standard EIA mounting
holes for easy installation! For
further details, write to High
Fidelity Products Division, Dept.
3F5, North American Philips
Company, Inc., 230 Duffy Avenue,
Hicksville, L. I.,, N. Y.

[
A complete line
of 5" to 12" D
high-fidelity
speakers aﬁd O
acoustically
engineered V>

enclosures

' LOUDSPEAKERS

0

Now with new TICONAL I
alloy magnets

Tech Schoolin’
| ® Brother Dresner’s article in the January ’39
POP’tronics, “Wanted, 100,000 Technicians,” came

as a very welcome shot in the arm. I have becn
studving via correspondence school for the past
vear and have had theory pounded into me up
to my ears. After so long a time, a fellow sort
of loses his firc and enthusiasm. Then I read Mr.
Dresner’s article and it started the ol’ ball rolling
again (if vou know what I mean).

I’'m a truck driver, not one with a big, shining
West Coast tractor with two-banger smoker under
his feet, but one of the lowly jockeys commonly
called a “bull hauler.”

Frep W, MITCHELL
Oskaloosa, Iowa

Glad to hear Reader Mitchell is back on the
road to a carcer in electronics—it’s the industry
with the most opportunities for anvone with a
little learning under his hat.

Electronic Sticklers
B I read and still have, in an honored place on my
bookshelf. ALL 53 issues of PopULAR [NLECTRONICS,
Of the many articles T have enjoyed through the

Q.

vears, “Electronic Sticklers” may prove to be one
of the most fascinating.
Davip LAURENCE
Rochester, N. Y.

See page 88 of this issue for another set of these
thought-twisters.

Coast Guard QSL's
® As a member of the U. S. Coast Guard, I en-
joved vour article on “QSL'ing the Coast Guard”
immensely. T am a Radioman 2nd Class stationed
at Galveston, Texas (NOY), and I think being

a Coast Guard Radioman beats all the other

Always say you saw it in—POPULAR ELECTRONICS
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Do you WISH you Get

were EMPLOYED | F.C.C. LICENSE
in ELECTRONICS?

QUICKLY
F.C.C. LICENSE —THE KEY TO BETTER JOBS

. ) ] ) . CORRESPONDENCE OR RESIDENCE CLASSES
An F.C.C. commerciul (not amateur) license is your ticket

10 higher pay and more interesting employment. This license Grantham School of Electronics specializes in F.C.C. license
is Federal Government evidence of your qualifications in preparation. Correspondence training is conducted from Washington.
elecironics, Employers are eager to hire licensed technicians, Hollywood. and Seuttle: also. resident DAY and EVENING classes
are held in all three cities. Either way. by correspondence or in resi-
dent classes. we train you quicklv and well.

R AN S

WHICH LICENSE FOR WHICH JOB?

‘fhe THIRD) CLASS radiotelephone license is of value
primarily in that it qualifies you 10 take the second class
examination. The scope of authority covered by u third cluss

b\ T avT e

license is extremely limited. 2, g ¥
. . - “4 o
The SECOND CLASS radiotelephone license qualifics 7Pyl Thls bOOkle'
you to instal, maintain and operate most all radiotclephone &3
equiprient except commercial broadcast station equipment. %.vl" FR EE l
The FIRST CLASS radio telephone license yualities you ’)".«‘ ) 8 .

1o install, ninintain and operaute every type of radiotelephone
vquipment (except amateur) including ull radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest cluss of rudiotelephone license
available.

VA7
2789,

b

A
[

)

This free booklet gives
details of our training
and explains what an
F.C.C. license can do
for your future.

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima
rily to tead directly to a first class FCC license. it docs
this by TEACHING you electronics. Some of the
subjects covered in detail are: Basic Electricity for
Beginners, Basic Mathematics, Ohm's and Kirchhofl's
Laws, Alternating Current. Frequency und Wave-
length. Inductance. Capacitunce. Impedance. Reso-
nance, Vacuum Tubes, Transistors, Basic Principles

>N\7

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

\

N
<

of Amplification. Classes of Amplifiers. Oscillators. = License Weeks
Power Supplics. AM Transmitters and Receivers. FM N /‘ Roy E. Alexander, Pikeville, Kentucky 1st 12
Transmitters and Receivers. Antennas and Trans- e Rotert J. Confey, 129 W. 46th St.. New York 36, N. Y. 15t 14
mission lines. Measuring Instruments. FCC Rules c v‘ W. R. Smith. 1335 £. 8th St.. Long Beach, Calif. 1st 12
and Regulations. and extensive theory and mathe- V‘k Howard E. Martz, 301 S. Penn. St., Fairmount, Ind. Tst 24
matical calculations associated with all the above p John W. Dempsey, Box 55. Rising Sun, Md. 1st 12
subjects explained simply and in detait ‘ Donald H. Ford, Hyannis RO, Barnstable, Mass 1st 12
Richard ). Falk, 2303 Helman St.. Bremerton. Wash. 1st 22
OUR GUARANTEE Oenson 0. McNully, 1117 N. Housten St., Amarillo, Texas 1st 9
If you should fuil the F. C. C. exam ufter finishing our lames 0. Hough, 400 S. Church St.. East Troy. Wisc. 05 12
course, we guiarantee to give additional training at Odie 8. Perry, Jr. Rt. =3, Zebulon, N.C. Ist 12
ADDITIONAL COST. Reud details in our free booklet. Milton C. Gee, Rt. =1, Washington, N. J. Ist 1

SCHOOL

1505 N. Western Ave.

(Phone: HO 7-7727) s\ {Mail in envelope or paste on postal card} ]
I {4 N !
; LA To: GRANTHAM SCHOOL OF ELECTRONICS !
4 S 821-19th. NW 1505 N. Western 108 Marion
. = §21-13th Street, N.W. I N> Washington *  Holiywood  *  Seattle I
) entlemen: |
{Phone: ST 3-3614) | 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 solesman will call. !
408 Marion Street | :
Seattle 4, Wash. | Name Age |
hone: - 7
{Phone: MA 2.7227) : Address i
| City State :
i_l am interested in: Home Study, Resident Classes 93~ EJ
May, 1959 I
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Letters (Continued from page 10)

branches of service for excitement. 1 have been
in the Coast Guard for four vears and seven
months, one year and seven months as a radioman.

Helping to save personal life and property on
our inland waterways and the high seas is a
worthwhile job. Each man plays a part when
we go on a rescue mission, but I think a radio-
man plays the most important part of all because
he is the one who hears the call for help and gets
all the info on the case.

We haven't received reception reports from any
SWL's vet, but vour article should bring a few
in. I read your articles every month and enjoy
them all, so keep up the good work,

Crarees K. Howns, RM2, USCG

Building It Better
" I built the “One-Tube Hi-Fi Tuner” in your
June 1938 issue. However, I wondered why vou
used such a large tube as the 6SK7. I changed the
tube to a 6BD6 and had wonderful results. In
fact, I built the tuner at my shop and only had
it on for a little while when a customer came in
and commended the sound quality.
GEORGE A. LEAVER
Louisville, Ky.

Test Instruments
B T believe there is an error on page 72 of the
“Test Instruments” article, Part 3 (March ’59).
Under the paragraph heading “The Suspects,” you
state, “We set the VOM to its lowest ohmmeter

range and take a reading between the plate of V3
and ground.” T think you mean “V4" and ground.
From this point on to the end vou refer to V5,
when it should be V4, No?

CarrL \W. BoSWELL
Hobart, Ind.

You're right, Carl. Gremlins do get into the
copy—no matter what we do, or how hard we
iry to keep them out.

What's With Watts
" In the January issue of PoPULAR ELLCTRONICS
Brice L. Ward, Jr., registered his vote for “High
Power for Hi-Fi.” Please cast my vote to the con-
trary, lest readers about to purchase amplitiers
make drastic changes in their budgets.

Mr. Ward compares the distortion of two am-
plifiers rated at 10 watts and 60 watts, each driven
to an average level of 8 watts, and with identical
proportional-power vs. distortion curves (low-
power amplitiers generally do not have curves with
such a severe elbow). A loud passage, he savs,
may demand that each amplifier provide 12 watts.
driving the little unit into distortion. Actually,
a loud passage will usually demand that each am-
plifier provide 25, 100, or even 1000 watts (a short
burst only 20 db above the averaze of 8 watts).
There will be no difference in distortion if the
volume of the large amplifier is raised a mere 7 db.
This represents about two twists of the volume
control, each twist giving an increase in volume
that is just noticeable,

Mr. Ward’s argument for wide frequency re-

M

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

San Surplus Tubast

£ LSTED

ALL TUBES SENT POSTAGE FAID
Fleow wend 25¢ hendling Far oeders undes 55 5¢
depanit on o orders. Send approsimoie
Conmdian and lareign order

ICRO

ELECTRON TUBE CO.

ICRO

ELECTRON TUBE

function effi
rompt refunds 4
not necessy,

il
Y seconds o) "W. but m,

O used typeg

19Bc6g

1946

ssN;B“c e i
FOR oy 1844
A SPERCF EE COMPLEre 11gp o)
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P.O. BOX 55 Park Station. Paterson 3, N. J.
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HOW WOULD YOU LIKE TO BREAK INTO
ENGINEERING STARTING NEXT MONTH?

Your start in Engineering could mean higher
pay. more interesting work, a real chance
for advancement. Here's how to do it—fast!

A career in Engineering may be closer than
you think, whatever your age or education or
present job.

You know about the tremendous demand
for engineers and technicians. But do you
know how easy il is to get the training that
will qualify you for this vital work, and how
quickly you can advance?

First Step Wins Job Consideration

yourself all work in your favor. But your
mastery of engineering subjects is what wins
you the biggest boosts.

The 1.C.S. method makes it possible for
you to learn while you earn, to qualify your-
self for upgrading step by step—from Drafs-
man to Detail Designer to Lngineering Tech-
nician to full-fledged Engineer. s a plan
fitted to your needs, with personalized in-

struction and guidance, and, if you like, reg-
ular progress reports to your employer.
Mail Coupon for Free Books

If you are seriously interested in a fresh
start in an opportunity-packed field, then
mark and mail the coupon today. We'll send
you three frce books— (1) the 36-page career
guide “How to Succeed,” (2) Opportunity
outlooks in your field of interest. (3) sample
lesson (Math) demonstrating 1L.C.S. method.

The moment you enroll for a course in
Engineering vou're in a position to change
o . o - Al . . =
your job. I.C.S. Engineering Courses, for
example, start you off with Basic Mathemat-
ics and Drafting. Most employers are quick
to accept men who start technical training.

Your Advancement Is Rapid

Your interest, your determination, your
willingness to spend f{ree hours improving

Accredited Member,
National Home Study Council

For Real Job Security—Get an 1. C. S, Diploma! I.C.S., Scranton 15, Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS

1CS

BOX 14622D, SCRANTON 15, PENNA. (Partlal list of 259 courses)
Without cost or obligation, send me “HOW to SUCCEED" and the opportunity booklet about th field BEFORE which | have marked X (plus sample lesson):
ARCHITECTURE AVIATION CIVIL O Good Engtish [ Industrial Electronics
and BUILDING O Aero-Engineering Technology ENGINEERING O High School Mathematics O Praclical Radio-TV Eng'r'g
CONSTRUCTION O Aurcraft & Engine Mechanic {3 Civil Engineering_ O High School Science O Practical Telephony
#r Conditioning BUSINESS O Constructjon Engineering O Short Story Writing O Radio-TV Servicing
s eeluie 0 Accounting O Highway Engineering LEADERSHIP
Arch. Drawing and O Advertising O Professional Engineer (Civil) M |ndustrial Foremanship RAILROAD
:_ssllglmggc st [ Business Administration O Reading Struc. Blueprints O Industrial Supervision L:ar Inspector and Air Brake
: Idi?]g Egnr;:‘:o?r B gustm:ss Malnagement B glann?ry IEréglmi‘er X O Persannel-Labor Relalions Iiesel Electrician
1 "a.'Den(EI' Builder 0s' .CCUIJH Ing . ruc! u_ra ngl eerlqg [m] SUDEI’ViSIOn |!eSE| EHZL and Fireman
L ! (@ Creamfe Salesmanship O Surveying and Mapping 1 Diesel Locomotive
Carpentry and Millwork [ Managing a Small Business DRAFTING MECHANICAL
arpenter Foreman 0 Professional Secretary Rirzratt Draftin and SHOP STEAM and
eatin, O Public Accounting et Lo O Diesel Engines DIES P
=inting Contractor 0 Purchasing Agent tirzhitectural Drafting D Gas-Elec Welding EiL. POWIER
mbing 2 AE Urafting & Machine Design Industrial Engineeri O Cembustion Engineering
L1 lieading Arch. Blueprints ] Eisctrical Drafting Industrial Imzll eenn‘g i £ BowairRiank Eagineer
% - p 0O Salesmanship and = Mechanical Drafting d st” 1 l&‘:lglljlmren ation O Stationary Diesel Engr.
& Co:n-:-erual A . YMraa';;gel\rllnaer:‘atgement i Sheet Metal Drafting .::dﬂ:t::gl Safetyu (34 O Stationary Fireman
0O Magazine Illus CHEMICAL E3ucturalDrattlng Iachine Shop Practice TEXTILE
O show Card and O Analytical Chemistry ELECTRICAL Wechanical Engineering O Carding and Spinning
ign Lettering O Chernical Engineering [1 Flectrical Engineering I'rotessional Engineer (Mech) 7 Cotton Manufacture
1 | Zeatching and Painting 1| Chem Lab. Technician | Flec Engr. Technician [uality Control O Cotton Warping and Weaving
AUTOMOTIVE 11 Elements of Nuclear Ener; y Flec Light and Power | | fieading Shop Blueprints 0 Coom F:xing Technician
1 fulomobile 11 General Chemustry g ! Fractical Electrlman 11 Refrigeration and O Textile Designing
I Auto Body Rebuilding Natural Gas Prod. and Trans, || Practical Lineman Aur Conditioning . O Textile Finishing & Dyeing
ard Refinishing Petroleum Prod. and Engr |1 Professional Engineer (Elec) || Tool Design (O Tool Making 5 Throwing
1 Aulo Engine Tuneup = Professional Engineer (Chem) HIGH SCHOOL RADIO, TELEVISION [J Warping and Weaving
Auto Technician Pulp ana Paper Making [ High School Diploma [ General Electronics Tech O Worsted Manufacturing
Name R —— Age Home Address
City ___fone—___State_ ____Working Hours. AM. to P.M =
Canadian residents send coupon to International Correspendence Schools, Canadian, Ltd
Occupation — Montreal, Canada Special tuition rates to members of the U. S. Armed Forces
May, 1959 13
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From the pioneer
in ceramics for electronics

SIFERIET

the new single
ceramic element

Stereophonic
cartridge

Approx
fwice
Size

DYNAMIC BALANCING MAKES THE DIFFERENCE

DYNAMIC BALANCING during manufacture
provides full stereo reproduction. SINGLE ELE-
MENT DESIGN offers balanced outputs; ex-
cellent separation of 20 db over full audio-
frequency range, with equal outputs from both
channels. Compatible with stereo and mono-
phonic discs.

SPECIFICATIONS

RESPONSE: 20 to 16,000 cps. OUTPUT VOLTAGE: 0.5
vrms. at 1 KC each channel. COMPLIANCE: 3 x 106 cm/
dyne, vertical & lateral. RECOMMENDED LOAD: 2 meg-
ohms. RECOMMENDED TRACKING PRESSURE: 5-6 grams.
CHANNEL SEPARATION: 20 db. STYLII: dual tip; 0.7 mil
diamond or sapphire, and 3 mil sapphire. MOUNTING DI-
MENSIONS: EIA Standard 7" & V2" centers.

For additional information, see your Authorized ERIE Distributor

AR SERCES PRE, PA_ U 54

Letters (Continued from page 12)

sponse involves “the special sound character of a
musicil instrument due to both its overtones and
harmonics (different names for the same thing)
and the rate of attack.” Now, no common musi-
cal instrument can produce a fundamental pitch
above 4000 cycles, and seldom is this limit ap-
proached. Overtones extend ever upward, but with
decreasing amplitude and importance, and even
in an excellent recording, noise will overshadow
the overtones above 15,000 cveles. Furthermore,
distortion is usually high in this ranee.

As for the transient responsc of an amplifier, a
requirement of 10 microseconds rise and fall time
is justified if you have a pickup. speaker, and ear
to match. The attack and release times of the in-
struments mentioned in the article are related to
their respective frequencies, incidentally.

In conclusion, there's a slight difference, per-
formance-wise, between two amplifiers rated at
10 watts and 60 watts, and a much greater dif-
ference in price.

Dave BEck
Yellow Springs, Ohio

Help. Please!
® I wonder whether any of your readers can help
me. I am repairing a Heathkit O-7 oscilloscope,
and I need the instruction manual. I have written
Heath but they do not have a manual because the

'scope Is a discontinued model. If somecone could

lend me a copy, I would be very grateful, and of
course I would return it.

STEPHEN LEWIS

108-36 Jewel Ave.

Forest Hills 75, N. Y.

Duo-Flex Speaker System
® Could you please tell me the thickness of the
wood (and also the type of wood) to use in build-
ing the Duo-Flex Speaker System described in vour
February 1959 issuee
CHARLES ZANATY
Birmingham, Ala.

Use 1" common pine shelving for the 4 sides,
367-33" plywood for front and back panels. 3y

Always say you saw it in—POPULAR ELECTRONICS
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LecTRICITY PR
rain in op-Labs of!

S M ELECTRONICS C OYN EE
4 !

ON REAL in Chicago — prepare for today’s TOP OPPOR-

T, TUNITY FIELD. Trai 1 full-si ip-

I o o= . Inonrea 1ze equip
) A M—citg;;tc}?beonae;:jaggfs ment at COYNE where thousands of successful |

: . Controls—Modern  men have trained for over 60 years —largest,

o, . . .

5 Appliances— oldest, best equipped school of its kind. Profes—l
i Automatic sional and experienced instructors show youl

Sy 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
your training in ELECTRICITY-ELECTRONICS and
TELEVISION-RADIO ELECTRONICS —no obliga-|
tion; NO SALESMAN WILL CALL. I
Coyne Electrical School. 1501 W, Congress Parkway

Chartered Not For Profit ) Chicago 7, Dept. 59-2

MAIL COUPON 35:%0% 280w B
COYNE ELECTRICAL SCHOOL

TV Receivers— i Dept. 59-2A —New Coyne Building
Black and White | 1501 W. Congress Pkwy., Chicago 7, 0.

|

1

|

|

and Color | Send BIG FREE boak and delails of all the |
[

1

|

d

Control Units

ECTRONICS
ON REAL

§ RADIO EL

AM-FM and training you offer.
Auto Radios |
Transistors Name
Printed Circuits
Test Equipment (LGS

City— . _ State.

COYNE offers

LOW CGSTEvISI
- cu lo Bt DOING anRﬁS]’iH{

0 Training in Mo
RADI Spare Time AT HOME B i'&?ﬁ.?“

YOU CAN quigypy

The future is YOURS in TELEVISION! Send Coupon ot write to address below
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in for Ff’ee 300k
your own business!
and full details,

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

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

—you pay for training only —no costly *‘put together kits.” Not an ‘: obliga I?Ir;' ":’I

old Radio Course with Television “tacked on.” Here is MODERN Bl BRI AL N B
TELEVISION TRAINING including Radio, UHF and Color TV. ~ r———=—====""="="
No Radio background or previous experience needed. Personal I COYNE Television

guidance by Coyne Staff. Practical Job Guides to show you how to Home Training Division
do actual servicing jol?s—make money early in course. Free Life- Dept. 59-H2, New Coyne Building
time Employment Service to Graduates. e 1501 W. Congress Pkwy., Chicago 7, lil.
ploy b |
: g i : %end T'ree Book and details on how T can art
T & B “oyne Quality Television Home Training ut
! - 4 RN o ﬁgg i %ﬁﬁii | low cost and easy terms.
ELECTRICAL SEHDOL, HEEE @R N
T e ame______ ———
CHARTERED AS AN EDUCATIONAL INSTITUTION B.W. COOKE. Jr., President Il
NOT FOR PROFIT Coyne—the Inatitution bebind this train- Address e —
- ing . .. the { . oldest, b ved .
1501 W. Congress Parkiray + Chicago 7, Dopt. 59-H2 00, 108 Siuen. Geet, o8 edioms. | City___ _Stute. -
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Save Half

ASSEMBLING

ONE OF THESE TWO

Seloler

ELECTRONIC

e o e

ORGANS in KIT form

i

_“CONSOLETTE"

NO SPECIAL SKILLS
PAY KIT-BY-KIT

CONSOLETTE MODEL
Occupies only 2’ x 3'2”
Floor Space

* HANDSOME ASSEMBLED CONSOLES

* DOUBLE KEYBOARDS — 122 KEYS

* ABOVE-KEYBOARD TABS

-* (ONCERT MODEL CONFORMS TO A GO

SPECIFICATIONS. Occupies 3'5” x 4'7” Floor Space

® BUILT-IN SPEAKERS OPTIONAL

(For Consolette Model only)

* C(OMPLETE 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

Write today—see what fine instruments
you can have at such greaf savmgs

IT'S QUALITY for STERED
QUAL-KITS are EASIEST.

aural sources (tapes, records, tuners).

switch, 6 dual inputs, tape output, etc.

Model 1200 AM Tuner $19.95

TR oot it
e e R T omlonul

COMPLETE 36-Watt STEREO 2 CHANNEL AM-
PLIFIER . . . with the smart, slim look in Hi-Fi. 2
preamps, 2 power amps. Controls all stereo /mon-

ganged base and treble controls, balance control
mode switch, rumble filter, speaker phasing

24 WATT STEREO AMPLIFIER lDEAL SECOND AMPLIFIER

complete 2 amps and 2 preamps for stereo—12 watt Williamson type
_Model STA-24 $39.95 | Model 2200 $22.7
Model 1000 AM-FM Tuner $31.85 | MODEL 2000 F .
STEREO N Watt Amp and Preamp . 28
Model 1100 FM T TN 5.co | RadtosComplete with Tubes & I:alnnel
e uney 32 I ModeIZSO—Supelhet AC-DC $16.45

And sy buve u eat o uumsmud uIL A, lule .IEIE.guced m“i;by step ZSdlnx-(—
ATALOG! 10% Fed. tax

Separate

J

POP'tronics
Bookshelf

"THE RADIO-ELECTRONIC MASTER"
published by United Catalogue Publishers,
Inc.,, 60 Madison Ave., Hempstead, N. Y.
1536 pages.

The 1959 edition of this mammoth cata-
logue contains descriptions, specifications,
and prices for over 150,000 standard items
sold through electronic parts distributors.
Its 18 product sections cover tubes, tran-
sistors, printed-circuit components, silicon
rectifiers, audio and recording equipment,
test cequipment, relays, coils, antennas,
transformers, wire, speakers, ham gear, etc.
More than 11,500 illustrations are included.
Copies may be purchased at local electron-
ics parts distributors.

ACC SR WO U el

"AUDIO MEASUREMENTS" by Norman
H. Crowhurst. Published by Gernsback Li-
brary, Inc., 154 West 14th St., New York 11,
N. Y. 224 pages. Paper cover edition, $2.90.
Hard cover edition, $5.00.

Norman Crowhurst’s latest audio book
fills a long-empty gap in the field of hi-fi
literature. Measurement techniques for hi-
fi are described and evaluated, and test
equipment, basic measurements and ampli-
fiers are treated in detail. Mr. Crowhurst
goes on to describe measurements of out-
put transformers, preamplifiers, pickups
and arms, turntables and changers, tape
recorders and microphones. The systems
and techniques demonstrated are accurate
and complete. This is recommended as a
book that will solve many of the problems
encountered by hobbyists, technicians and
engineers.

(S S v U ue S

"KNOW YOUR OSCILLOSCOPE'" by
Paul C. Smith. Published by Howard W.
Sams and Co., Inc., Indianapolis, 6, Ind. 151
pages. $2.00.

The oscilloscope is one of the most valu-
able tools yet designed for trouble-shooting

Always say you saw it in—POPULAR ELECTRONICS
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RCA INSTITUTES offers you the
finest of home study training. The equipment
illustrated and text material you get with each

course is vours to keep. Practical work with very e :
first lesson. Courses for the beginner and the IRCA INSTITUTES, Inc. Home Study School
advanced student. Pay-as-vou-learn. You need pay | A Service of Radio Corporation of America  Dept. SPE-59

350 West Fourth Street, New York 14, N Y.
Without obligation, send me FREE 64-page CATALOG on Home Study
Courses. No salesman will call.

for only one study group at a time.

Send for this E
FREE Book Now pi =~ .

Korean Vets! Enter discharge date

CANADIANS — Toke advantage of these s
dditional cost. No p ge, no customs, no delay. Send coupon to:

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

To save lime, paste coupan on postcard.

RESIDENT SCHOOL offers Technical Institute and Voca-
tional School Courses in Electronies. Day and Evening
classes. Resident School Catalog sent free on request.

May, 1959 17
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AT BETTER ELECTRONIC PARTS JOBBERS

Best of all—
and costs less

$3995

[wrired $4%.95)

NEW DC POWER SUPPLY

operates 6/12v. auto sets, transistor
portables, experimental transistor circuits

Will charge batteries, operate model railroads,
relays. Ideal for laboratory work, electroplat-
ing and many other low voltage applications.

2 output ranges: 0-16 V., 5 amps, 0.5% maximum
ripple; 0-20 V. 75 MA. 0.15% ripple e Separate
meters for each output e Patented conduction cool-
ing e Easy-to-follow instructions,

Send for FREE literature, name of your jobbar!

Electro Products Luboratories
4501-P Ravenswood, Chicago 40, Il

|
|
Name ’
l

Address _

) LA . A

“It’s really just a pizza pie, but
of course a JENSEN NEEDLE
makes anything sound better.”

Bookshelf

and clectronic design work. Unfortunately,
however, many scopes just sit on shelves
and are seldom used. This hook will do a
lot towards getting these scopes into action
and have them start earning their keep.

The reader is first introduced to the prin-
cipal circuits in an oscilloscope and the
function of each. One chapter is devoted to
maintenance and repair, and the last four
chapters describe the countless applications
of oscilloscopes. “Know Your Oscilloscope”
is recommended to any scope owner.

(Continued from page 16)

AC" S W U we Y

"GUIDE TO MOBILE RADIO" by Leo G.
Sands. Published by Gernsback Publica-
tions, Inc., 154 West 14th St., New York 11,
N. Y. 160 pages. $2.85.

The growing popularity of mobile radio
has prompted Mr. Sands to write this excel-
lent book on the subject. It covers the gen-
eral types of systems, including paging, dis-
patching. industrial, railroad, and citizens
band applications. Also discussed are mobile
and base station operation, types of receiv-
ers and transmitters, power supplies, an-
tenna systems, remote controls, portable
equipment, maintenance, and licensing. The
“Guide to Mobile Radio” is recommended to
technicians, sales engineers, and purchasers
and operators of mobile equipment.

A= SR e wet

"HIGH QUALITY SOUND REPRODUC.
TION" by James Moir. Publiched by The
Macmillan Company, 60 Fifth Ave.. New
York, N. Y. 583 pages. Hard cover, $14.00.

James Moir, noted acoustic designer, pro-
vides a clearly written, coherent account of
the reasons behind the choice of designs for
reproducing high-fidelity sound, and the
data for these designs.

Almost every aspect of the sound repro-
duction field is comprehensively covered.
Special sections are devoted to the design
of amplifiers, loudspeaker mountings and
enclosures, and valuable lists of references
to published papers are included. Mathe-
matical insertions are concentrated in an
appendix for each chapter so that those in-
terested only in the “why” and “how"” of
the designs may read without interruption.

This thick volume is about as indispen-
sable as an electron tube manual for anyone

Always say you saw it in—POPULAR ELECTRONICS
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

RADIO-TELEVISION!

SPRAYBERRY

BIG, COMPLETE KITS
of PARTS & EQUIPMENT

“T'o help rou lescn fast the practleal nide
of Radia Televicion, we
send you experily engi-
neered traning kits to
tent and assembie for
i interesting,
vaiuable
shap-bench

2

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

Men by the thousands ..trained Radio-Television Service Techni-
cians . .. are needed at once! Perhaps you've thought aboul entering

practice! this interesting, top paying tield, but lack of ready money held you
back. Now — just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple’ We belicve 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 hefore. This is vour big oppor-
tunity to get the training you need...lo step into a iine 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 hig new catalog and an actual
sample lesson—all free. No obligation ... nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, vou learn entirely
at home inspare time. You keep onwith vour present job and income.
You triin as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-hench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man can
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!

o The new Spravbercy
Training Television Re-
cviver, built and tested
in & sections.

| o Now offered .. _thi fine
| madern oscilloscope.

o You build this powerful
two-Land superhelero-
dyne rudio receiver.

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 105-V, Chicago 26, Illinois

~ Sprayberry Academy of Radio-Television
Dept. 105-V. 1512 W. Jarvis Ave., Chicago 26, Iff.

Phease rush all informanon o vour ALL NKW Radio-Tele-
vision Training Plan [understand this does not obligate me

\ You build the

new Spray-
®

herry teater
g complete

% 18-range s -1 &l that n Jesman wil It upan me. Include New Cat-
3 % ) Vel Ohm- RIS P Bl 2log it Smple Lesson FREE.
3 & # " AZ neter teat S
® w meter. NAME .o - R T

ADDRESS

...ZONE .__STATE ...
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Who's the
“traffic cop” in your
stereo cartridge m

A stereo record “stores” two separate sounds
in its grooves. A single needle picks up both.
How to separate them? Sonotone designed a
pantagraph yoke for its “8T" ceramic stereo
cartridge. Tt acts like a traffic cop to direct
the two sounds on their proper routes.

The pantagraph yoke (a Sonotone exclu-
sive) gives wider separation of channels for
superior stereo sound. It assures equal output
level from both sound channels. Cartridges
without this yoke often have unbalanced out-
put ., . poor stereo sound.

Sonotone’s “traffic cop” is one more reason
why you'll hear the difference when you get
Sonotone’s ceramic stereo cartridge. Prices
of Sonotone stereo cartridges start at only
$6.45 (including mounting brackets).
FREE!"Stereo Simplified” booklet—tells you
how stereo operuates. Write to-

Sonotone.:

Electronic Applications Division, Dept. CG.59
ELMSFORD, NEW YORK

tarouws MYSTERY PACKAGE

wews 3.5, AIR FORCE of ELECTRONIC PARTS

NEW
B-29 BOMBSIGHT
Cost U.5. Govt.
5 $25,000.00
- - YOu PAY

INCLUDES Worth $
J2Hc1IW 21D 95
STEEL STORAGE $40.00

CASE with KEY LOCK

I1's Another THRILLING
SURPRISE,
Pounds of BRAND
Usable Govt,
Perfect gift
ete,

G: copes HERSH
somenr,,,, | Hensies
® Swiiches ® Relays NEW

100
Contains Bver
Precislon Bearings

Ground Opilc Lenses
THauSARDS OF wthin

0 ANYWHEARE [LRCR N FREE!

ustine PAR

Surplus,

[ for Hams,

SHIPP!

T

¥ (PRECISION =

Wi % BUTTERFLY CONDENSERS Cé:;@
’ 7

$495 ":‘.".‘?.',Ee'

o TYPED
2%

TYPEA 41, pig

2 mG

These unitt make

the finest tuners for Ulirashigh

frequency trans mitters, receivers Do,
frequency melters, and oscillatars

4 TYPEC
o,
2. Do
BT 300 000 MC
[TINR Y Sl

#6000 000 M
€1 b iy Dut

Phaone TY ler 8-9500

HERSHEL z5co.

5249 GRAND RIVER Detisit 8, Michigan
20

Bookshelf

(Continved from puage 18)
going deeply into the “why’s” and “where-
fore’s™ of high-fidelity sound reproduction.

"RADIOACTIVITY MEASURING INSTRU-
MENTS" by M. C. Nokes. Published by
Philosophical Libraryv. Inc., 15 East 40th
St.. New York 16. New York. 75 pages.
Hard cover. $4.75.

There is no doubt that there is great pub-
lic interest in radioactivity and its meas-
urement today, but few people are aware
that these measurements can be made at
small cost with apparatus that can largely
be made in any ordinary laboratory. The
components required are now easily obtain-
able. As very little power is necessary,
many of the instruments can be made fully
portable. The degree of accuracy obtainable
with them is quite suflicient for an introduc-
tion to the basie study of radioactivity.

This book gives detailed instructions for
making a number of the simpler radio-
activity measuring instruments, and in-
cludes an idea of the cost. The requirements
for successful construction are an elemen-
tary knowledge of electricity and an ordi-
nary measure of manual dexterity.

Scw o

"REFLEX KLYSTRONS" by J. J. Hamilton.
Published by The Macmillan Company, 60
Fifth Ave., New York, N. Y. 260 pages.
Hard cover. $9.00.

Rapid development of microwave oscilla-
tors and amplifiers has created an ever-
expanding arca of activity in the tube in-
dustry. The reflex klystron, by reason of
its simple design and effective performance.,
has been among the first microwave oscil-
lators to reach the manufacturing stage.
At the present time, a considerable propor-
tion of technical effort is directed towards
the design, development, production, and
application of this device.

The information in this volume, selected
from numerous authoritative sources on
velocity modulated tubes, is intended to
give the reader a grasp of the essentials of
reflex klystrons, and an account of their
history, position and scope in the field of
microwave electronics. It will also serve as
a guide for advanced study. —{30—
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This is a brand new edition of the book which
has launched thousands of men on good-paying
careers in electronics.

It brings you completely up to date—answers
important questions on newest career develop-
ments in electronics, including AUTOMATION,
INSTRUMENTATION, INDUSTRIAL ELEC-
TRONICS, AERONAUTICAL ELECTRONICS,
GUIDED MISSILES, RADAR, SERVO-MECH-
ANISMS, COMPUTERS, ASTRONAUTICS,
TELEMETERING, COMMUNICATIONS,
MANUFACTURING.

Since its founding in 1927, CREI has provided
thousands of professional electronics men with
technical education. During World War II,
CREI trained thousands for the Armed Serv-
ices. Leading firms recommend CREI train-
ing for their own personnel. Among them: All
American Cables and Radio, Inc.; Canadian
Broadcasting Corporation; Columbia Broad-
casting System; Gates Radio Company; Fed-
eral Electric Corp.; The Martin Company;
Douglas Aircraft Co.; U. 8. Information
Agency (Voice of America); Canadair Lim-
ited: Trans-Canada Air Lines; United Air
Lines. Their choice of training for their own
personnel is a good cue for your choice of a
school.

You don’t have to be a college graduate. You
do have to be willing to study-—at home. You

The dala that Launched
Thousands of Careers

is yours I’ REL

Tells how you can be successful

| in ELECTRONICS
Send for your Free Copy today!

Thousands have. Since 1927 CREI has pro-
vided alert young men with the technical
knowledge that leads to more responsibility,
more job security, more money. And CREIL
has constantly kept pace with the rapid ex-
pansion and progress in electronic achievement.
Remember this: CREI starts with funda-
mentals and takes you along at your own
speed. You are not held back by a class, not
pushed to keep up with others. You set your
own pace. CRET instructors guide you through
the lesson material and grade your written
work personally. You master the fundamen-
tals, then get into more advanced phases of
electronics engineering principles and practice.
CREI ALSO OFFERS residence
training in Washington, D. C.

.at the same high technical

Brand-New Course
Added: Automat.on
and Industrial
Electronics Engi-
neering Technol.
ogy: Complete
course, covers all
phases of automa-
tion. Special em-
phasis on theory,
functioning and
applications at
servo - mechanisms
and computers,
Also  note-worthy:
Lessons on ma
chine control, in-

strumentation, data
processing and
telemetry.

level. Day and evening classes
start at regular intervals. Qual-
itied residence school graduates
earn degree as ‘‘Associate in
Applied Science.” You can qual-
ify for CREI home study train-
ing if you have had electronic
education, or experience in elee-
tronics—and realize the need of
a high level technical knowledge
to make good in the better elec-
tronic jobs. (Electronics experi-
ence is not required for admis-
sion to CREL Residence School.)
What's the next step! Certainly
to get more information than we
can cram into one page. Fill out
and mail coupon today, or write
Capitol Radio Engineering Insti-
tute. Dept. 125-F, 3224 - 16th St.,

can do it while holding down a full-time job. N.W.. Wash. 10, D. C.

i

ML Tms coupo" hToD“Y! To obtain fast, immediate serv- ]
ice, and to avoid delay it is ]

: CAPITOL RADIO ENG'NEERING lNSTITUTE necessary that the following in- [}
1 FCPD Accrecdited Technical Institute Curricula- —Founded 1927 formation be filled in: !
| Dept. 125 F 3224 Sixteenth St., N.W., Washinaton 10, D. C :
! Please send me vour course outline and FREE illustrated Booklet ;mployed i
! +“Your Future in the New World of Electronics’ . . desecribing Yo v I
) opportunities and CREL Home Study courses in Practical Electronic T ¢ ]
[} Engineering ‘Technology Pyepe o' Work ]
: ~" Radar, Servo and Computer Engineering Technology resen R ]
' CHECK ’ Electronic Engineering Technology Education: ]
- FIELD OF ) (] Broadcast (AM, FM, TV) Engineering Technology Yeors High School 1
' GREATEST [7] Television Engineering Technology BS LT LRI Lty ]
' INTEREST [] Aeronautical Electronic Engineering Technology ]
1 { | Automation and Industrial Electronics Engineering Technology Other ]
: Name Y A A Age :
1 Street . i Electronics Experience............ !
H z ]
1 City .. - ... Zone ... State ] 1
] CHECK: [ Home Study [] Residence Schoo! [ Korean Veteran :
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ASSEMBLE YOUR OWN

KIE-TALKIE

IOPHONES

New Model for 27 mc
Citizens Band

$'| 98

Meets FCC requirements for new class ‘D citizens band

radio-telephone.

® License easily obtained on application by any U. S. citizen

18 years or over. No tests to take.

Transmits and receives one to several miles depending on

uhslrutlmns and elevation,

. bled unit is tetely portable and requires no external
connections. Operates from self contained batteries obtain-
ahle at your local radio store,

® Electronic chassis is wired, tested, guaranteed and includes
crystal controlled oscillator. R.F. power amplitier, audio
modulator. receiver with R.F. stage. and a new transistorized
audio booster slage for extra Joud receplion 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, aute.
matic volume contrel and noise clipping,

® Instruetions 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 ecach order.

SEND YOUR ORDER TODAY. INCLUDE PDSTAL MONEY ORDER

FOR FAST DELIVERY. C.0.0.'s REQUIRE $5.00 DEPOSIT

N. Y. City residents add sales tax.

SPRINGFIELD ENTERPRISES

Box S4E-S Springteld Gardens 13, N. ¥

Electronic
Chassis
ONLY

@ /

On patio, lawn, or pool... !
enjoy outstanding

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

The exceptionally 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 . . coverage. All_metal
they're rugged and dependable. Each model  construction. $53.70
is a true coaxial speaker with separately l. I
driven woofer and tweeter. For complete

details. write Desk A-1. University
Loudspeakers, Inc., White Plains, N.Y.

22

Model MLC: compac!,
fiberglas reinforced
potyester. $34.50

Modcl BLC: for wider

N 'y
— N, e
products

STEREO CONVERSION KITS
Kits for converting the Rek-O-Kut A-120
and A-160 monophonic tone arms to sterco
are now available. Included in the kits are
all neccessary parts and tools for making

the econversion. Model SC-12 (for convert-
ing the A-120) is priced at $17.95; Model
SC-16 (for the A-160) is $19.95. (Rek-O-Kut
Ca., Inc.. 38-19 108th St., Corona 68, N. Y.)

TV ANTENNA MOUNT
Antenna installation can be greatly sim-
plified with a “Fast Mount” T'V antenna
holder. This mount docs away with chim-
ney mounts and guy wires on antennas, and
can be installed on any roof regardless of
pitch. The manufacturer claims that one

man can install the “Fast Mount” in less
than half an hour. List price, $1.95. (Voler
Products. Inc., 201 E. Catherine St., Ana
Arbor, Mich.)

HI-Fi EQUIPMENT CONZOCLE
All the components of a hi-fi system (ex-
cept the speakers) can be accommodatold
in the “Boulevard” equipment console. Re-
cently made available by Co.acert (uhii-

netry, 1630 West Granville Ave., Chicrgo
26. I, the “Boulevard” can be obtained in
a varicty of finishes, including walaut,
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CAN YOU QUALIFY é(@

FOR THIS SELECT CIRCLE?

E _'j()(ﬂ/'//ZZ’ \
7

e f(’/f/my %

CHOOSE YOUR TECHNICAL SCHOOLING BEFORE ENLISTMENT

For high school graduates and seniors only...
Developed for you by today’s Army . . . a special
educational program for high school graduates
and seniors only. 1 you qualify for the Army
Graduate Specialist Program, you can choose the
exact feehnical sehooling you want ... and have
vour choice guaranteed before you enlist.

Technical training worth thousands of dollars!

Graduwite Specialists study and work with the
seleet eivele of Army teehnicians who are ploncering
many of the exciting technological advances of our
times, That's why Army Graduate Specialist
schools can offer you the finest techinieal schooling
and cquipment—at no cost to you!

Pick from 107 courses ... Successful candidates
can choose from 107 valuable Graduate Speeialist
courses. Up-to-the-minute technical schooling in
clectronies, accounting, automotive vepair, guided
niisstles, finanee, atomic weapons and many more,

GET CHOICE, NOT CHANCE...

Here's a chance to get a real headstart in the field
that interests you most.

Seniors have unusual option . . . To hecome a
Graduate Speeialist, you must pass certain guali-
fication and aptitude exams—and he a high school
graduate. But seniors ean apply before graduation
and enlist after . .. choosing from the widest runge
of avuilable courses.

Course guaranteed without obligation . . .
When yvou're accepted as a Graduate Specialist,
vou receive a letter guaranteeing your assignment
to the course you've choren—when and if vou en-
lizt. Remember! Kven with this written guarantee
in your hand, you still don’t have to enlist. That
means vou gel the course you want . . . or you
don't enlist!

Don’t miss out! Graduate Specialist appointments
in cach course are Umited and quotas for popular
course< (il up quickly. This week, get details from
your loeal Ariny recruiter.

9‘//////// e %//‘/7/'_/ (A 7// /('//(J/////:)’ A 4
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cards consist of a front section on shich
the sender writes the name and address of
the operator with whom contact was made,
and a rear section which-——when filled out
and returned by the recipient——becomes the
sender’s QSL.

A five-cent stamp may be used by the
sender to prepay return postage from prac-
tically any foreign country. Instructions for
using the cards are written in IEnglish,
French, and Spanish.

products
(Continued from page 22)

mahogany, oak, and korina. A line of

matching loudspeaker enclosures is also

STEREO AMPLIFIER KIT
The Arkay Model CS-28 stereo amplifier
14-watt amplifiers for

kit offers dual

being offered. The “Boulevard” is priced
at $164.50. Matching bass reflex speaker
enclosures are $95.00, or $180.00 for two.

INT'L REPLY-PAID QSL CARDS

Unique double postcards have been de-
vised to make it easier for radio amateurs
to obtain written confirmation of two-way *
contacts. Available from Huart Industries, stereo. It can also bhe used for 28-wait
467 Park Ave., Birmingham, Mich., these monophonic output. Featured are a sterco

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

5t

24

missiles, eclectronic business machines and automaticallv controlled
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES.

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

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 free
booklet .., no obligation.

I Please mail immediately this free booklet without obligation

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

BAILEY TECHNICAL SCHOOLS

I
i
:
VETERAN APPROVED |
|
I
I
I

WWW ammerieaniadiahictary com
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BUILD 16 RADI

CIRCUITS AT HOME o

A Frnnhr.al Home Radic Course

Now Includes # No Knowledge of Radio Necessary
% TRANSMITTER * No Additional Parts or Tools Needed
* SIGNAL TRACER * EXCELLENT BACKGROUND FOR TV
% SIGNAL INJECTOR * School Inquiries Invited
% GCODE OSCILLATOR * Sold in 19 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 train Radio & Electronics Technicians, making
use of the most modern methods of home trainming. You will learn radio theory, construc-
tion practice and servicing. THIS 1S A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using regular schematics; how to wire and soider
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

with the New Deluxe 1959 95
PROGRESSIVE RADIO "EDU-KIT"®

You will tearn the basic principles of radio. You will conslruct study and work with
RF and AF amplibers and oscillators, detectors, rectifiers, test equ ent. You will learn
and practice code, using the Progressive Code Oscillator. You wnll learn and practice
trouble-shooting, using the Progrt‘sslvu Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic Radio & Elcctronics ster and the accompanying Iinstructional material.

You will receive traming for the Nowcc Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 16 R(‘C(‘IV(‘I‘_ Transmitter, Code Oscillator, Signal Tracer
and Signal Injector cirzuits, and learn how to operate them. You will receive an excellent
b;\ckground for Televis: 1-F1 and Electronics.

Absolutely no previaus ‘knowledge of radio or science is required. The “Edu-Kit
product of many years of tcaching and engineering experience. The *“‘Edu-Kit'' will
vide You with a basic education in Electronics and Radio, worth many times the complete
price of $22.95. The Signal Tracer alone is worth more than the Price of the entire Kit.

THE KIT FOR EVERYONE

You do not need the slightest background ages and backgrounds have successfuliy

in radio Or science. Whether you are inter- used the ‘"Edu-Kit’’ in more than 79 coun-

adio & Electronics because you tries of the world. The ""Edu-Kit'’ has been

mtorestnng hobby, a well paying carefully designed, step by step, so that

business or a )ub with a future, you will find you cannot make a mistake. The *‘Edu-Kit"

the *‘Edu worth-while “investment. allows you to teach yourself at your own
Many thousands of individuals of all rate, No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio Edu-Kit'' s the foremost educational radio kit in lhe world,
and is universally acccmcd as the standard in the ficld of electronics training. The "Edu-
Kit’’' uses the modern cducational principie of '‘Learn by Doing.'' Theretore you construct,
learn schematics, study theory, practice trouble- shooting—all 1n a closely integrated pro-
gram designed to provide an casily-learned, thorough and mtercstmg background in radjo.

You begin by examining the various radio_parts of the *-Edu-Kit. You then learn the
function, theory and wiring of these parts. Then you bhuild a Slmp|e radio. Wih this first
set you will enj listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you bu-ld a m learn more advanced (heory
and techniques. Gradually, in a progressive manner, d 'at your own rate, you will
find yourself constructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Techmicia

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

THE "EDU-KIT" IS COMPLETE

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

In addition, You receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a useful set of tools, a
professional electric soldering iron, and a self-powered Dynamic Radio and Electron’ics
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 also 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 n
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts, tools, instructions, etc. Everything is yours to keep.

At no Increase in price, the “Edu-
Kit” now Includes Printed Circultry. You
bulid a Printed Circuit Signal Injector,

a unique servicing instrument that can " S .
detect many Radio and TV troubles. This 0 Send “Edu-Kit'* €.0.D. 1 will
revolutionary new technique of radio
construction Is now becoming popular In !

commerclal radlo and TV sets.

takes the place of wiring. The various
parts are merely plugged in and soldered
to terminals.

Printed Circultry Is the basls of mod-
ern Automation Electronics. A knowl.
edge of this subject is a necesslty today
for anyone Interested in Electronlcs.

May, 1959

==| " "UNCONDITIONAL MONEY-BACK GUARANTEE™— "]
[ PRINTED CIRCUITRY | | ORDER DIRECT FROM AD—RECEIVE FREE BONUS

[J Rush me FREE descriptive literature concerning “Edu- Kit.”

A Printed Circuit is a special Insu. Name . ......... .
lated chassis on which has been de- |} [ o UTorrrrooorrrorrorerranes
posited a conducting material which

Address ...l

PROGRESSIVE "EDU-KITS" INC.

1186 Braadway, Dept. 556D, Hewlett, N. Y.

g — |

FREE EXTRAS

e SOLDERING IRON
e ELECTRONICS TESTER

PLIERS-CUTTERS
ALIGNMENT TOOL

WRENCH SET

VALUABLE DISCOUNT CARD

CERTIFICATE ME
TESTER INSTRUCTION MAN

|SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. You
will Practice repairs on the sets that
you construct, You will learn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the dynamic
Radio & Electranics Tester. While you
are learning in this practical way. you
will be able to do many a repair job for
yaur friends and neighbors, and gharge
fces which will far exceed the price of
the ‘‘Edu-Kit.'”” Qur Consultation Scrvice
will help you with any technical problems
you may have.

J. Stataitis, of 25 Poplar Pi., Water-
bury, Conn., writes: ‘1 have reparred
several sets for my friends, and made
money. The "Edu-Kit'' paid for itself, |

ROM OUR MAIL BA

en Valerio, P. 0. Box 21, Magna,
Utah: *‘The Edu-Kits are wondorlul Here
I am sending you the questions and also
the answers for them. ( have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment. 1 en-
joyed every nunute | worked with the
different kits; the Sigynal Tracer warks
fine. Also like to let you know that |
feet proud of becoming a member of your
Radio-TV Club."*

obe L. Shuff, IS 4 Manroe Av
Huntington, W. va “Thought 1 would
drop you a few lines to say that 1 re-
cewved my Edu-Kit, and was really amazed
that such a barqaln can be had at such
A low price. | have already started re-
pairing radios and phonoyraphs. My
friends were really surprised to see _me
get into the swing of it so quickly. The
Troubleshooting Tester that comes with
the Kit is really sweil, and finds the
trouble, if there is any to be found.'

RESISTOR AND COMNDENSER KITS WORTH 57

[J Send ““Edu-Kit'* postpaid. 1 enclose full payment of $22.95.

pay $22.95 plus postage.

25
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ANOTHER FEATURE
BOr+ DRIVE ANY OF THE

POPUL AR
3 _/M-gbL_D'E'-F—.- -. =% KUOWATT ]
ON VIKING /T.' B gf TUBES I
Gear-wrar AL W
TRANSMITTER M4
ARE YOU GOING |, GR A e
TOBUY 2 \ ‘{- {/'Z;S;ﬁr
e =i AR

e e
(BOTH ARE FFFECTIVELY
TV SUPPRESSED AND
VALIANT " BOTH ARE

PERATE BY BUILT-IN VFO
BAND-SWITCHING 160 ~IO! OR CRYSTAL CONTROL !

SAY! STEP BY STEP INSTRUCTIONS!
EVERYTHING IS suppuso!ﬂ
R

7 s T -7
HE ‘RANGER RATES AT 75 |- 5
WATTS Civ INPUT.. 65 PHONE. W = ‘j =
THE VALIANT YIS RATED AT - e )
275 WATTS Cw AND S58*

.. 200PHONE. BOTH FEATURE
TIMED SEQUENCE KEYING
AND THE “VALIANT " HAS
SPEECH CLIPPING,
AODULATION LIMITING,
AND “PUSH-TO-TALK.

THE ‘RANGER OR

, L)
e

» PEPINPUT
wirk auxitiary |
558 EXCITER |

E. F. JOHNSON COMPANY
2714 Second Ave., S.W., Waseca, Minnesota |
|

Name

Address

|
1
l
!

CUT HOLES
IN 1-1/2 MINUTES

(OR LESS) :
-

with Greenlee
Chassis Punches

Many sizes . . . quickly make
smooth, accurate holes in metal,
hard rubber, or plastics . . . for
sockets, plugs, controis, meters,
panel lights, ctc. Easy to use, simply turn with
a wrench. Write today for free literature.

GREENLEE TOOL CO. _ v
1783 Columbia Avenue, Rockford, Iil. CRGEHULEE
26

products
(Continwed from puge 24)

reverse switch, a balance control, and a
master gain control. Frequency response is
20-20,000 cps, IM distortion 174 at 14 watts,
0.5¢9 at 10 watts. Speaker outputs: 4, 8, 16,
and 32 ohms. Price, in kit form $64.95; fac-
tory-wired, $99.95. (Arkay, Inc. 83-06 Van
Wyck Expressway, Richmond Hill 18,
N.Y.)

SPHERICAL LOUDSPEAKER

A spherical loudspeaker system has been
Co.,

designed by Molded Insulution 335
East Price St.,
Philadelphia,
44, Pa. Weigh-
ing only six
pounds, the
“Sonosphere” is
casily trans-
ported from
room to room.
It cancels all
rear sounds, and
it is simple to
adjust for best #%
results in any *
area. System impedance is 8 ohms. Avail-
able in four different colors, the “Sono-
sphere” is 18” in diameter and 21” high.
Price, $39.95.

STEREO TAPE HEAD
The Nortronics Co., Inc., 1015 S. Sixth
St., Minneapolis 4, Minn, is offering a

quarter-track stereo record/playback head,

the TLD-L. This head will play both half-
track and quarter-track tapes and has a
frequency response from 30 to 12,000 cps
+ 3 db at 3% ips. A high-impedance model,

Always say you saw it in—POPULAR ELECTRONICS
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. . . for the matador — it comes
when he can no longer play at the
game of hravery, but must at last
face up to the supreme test of his
courage and greatness — when he
must conquer or be conquered.

... for the turntable or changer —
it comes when the stylus descends
to the groove of a stereo record, to
rrack as never before required . . .
vertically as well as laterally, with
lighter pressure, greater accuracy,
less distortion and far more sen-
sitivity—when the operation must
be silent, smooth and flawless to
permit the music to emerge with
clarity, purity and distinction.

Shorn of pretension and mere

The DUAL-1006

MOME

OF

Juan Montcro, matador.

From BULLFIGHT, by prrmiasion of
Simon and Schuster, Publishers.
Copyright © 1958 by Pcter Buckley.

paper claims, every brand. every
product of old must now face up
to the nerw challenge wrought by
stereophonic sound. Regardless of
past laurels, it is today’s perform-
ance that counts.

The United Audio DUAL-1006
. . . totally new, significantly dif-
ferent . . . is the only combination
professional turntable and deluxe
changer created for uncompro-
mised sterco and monophonic
reproduction.

We invite vou to visit your author-
ized United Audio dealer .. . to
submit the DUAL-1000 to the most
demanding of tests . . . to sec and
hear it in its “"moment of truth.”

combination professional turntable [ deluxe changer for oncompromised stereo and mono reproduction

Actually tracks and operates auto-
matically or manually with only 2
grams stylus pressure.

Cnoice of heavy, large diameter
turntables® — new laminated con-
centrically-girded design retains
denamic batance and plano surface.

Rigid equipoise motor suspension
printipie eliminates vertical rumble.

Built-in direct reading stylus pres-
sure/tracking force gauge.

Totatly new design one-Plece tone-
arm — provides perfect vertical and
lateral tracking — no multiple arm
resonance or cartridge vertical am.
plitude distortion.
Truly freefloating tonearm — unique
clutch disengagement for complete
freedom.
Multiple transmission motor drive
uses individual gears for each speed
automatic disengagement makes
“'flat spot thumping'' imFossible.

*3% 1b. standard: 5'; Ib. optional at small rrtra coat.

May, 1959

Strr20-monc switch has phase-Can-
ce'ling feedback Circuit to remove
vertical no-se signal from mono rec-
onis played w th stereo cartridge

Obsolescence proof intermix for
preszant or fulnre record sizes.

Elev, tor action changer spindie safe-
guards record grooves and centers.

True manua '0r automatic) single
play — permits setting tonearm on
rofating or ingtionless turntable.

WWW ammerieaniadiahictary com
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PRODUCTS OF DIBTINCTION
Desk 4 202-4 East 19th St., New York 3, N, Y.
Please send full details to:
NAME

ADDRESS
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. BUILD-IT
YOURSELF
SAVE!

Now you can own a professional electronic organ and
save up to 50% on an easy pay-as-you-build plan, ..
The world famous ARTISAN ORGAN —in 14 models
from the popular 2-manual Home entertainment style
to the majestic 4-manual Theatre and Church style is
now available in kit form. Simple step-by-step instruc-
tions, pictorial diagrams and schematics make this an
ideal spare-time project for anyone.

SEND FOR THIS
FREE LITERATURE TODAY!
Get ALL the facts on the magnificent
20th Century Successor To The Pipe
Organ-The ARTISAN! Gives you informa
tion you should know before you pur-

chase ANY organ-kit or commercial
model.

ELECTRONIC
ORGAN ARTS, INC.
4949 York Blvd.,, Dept. PE-5
Los Angeles 42, California

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. 5. Citizens
required only to complete simple F.C.C. form.
Write today for free booklet giving all details.
MEETS ALL F.C.C. REGS. COMPLETE 2-WAY
. 5 WATTS INPUT POW- STATION "PACK-
ER. BOTH TRANSMITTER AGE ° INCLUDES
AND RECEIVER QUARTZ PRESS-TO-TALK
CRYSTAL CONTROLLED, MICROPHONE,
RELIABLE' NO TUNING!' QUARTZ CRYSTALS
FORONE CHANNEL.

124°°

WRITE TODAY FOR FREE BOOKLET!

GONSET ...0.0:"
YOUNG SPRING & WIRE

CORPORATIOMN

TWO MODELS AVAILABLE,
SPECIFY NO. 3303 FOR
11SY AC OPLRATION ...
NO. 3304 FOR 12v DC
OPERATION,

Burbonk, Colif,

28

products

(Continued from page 26)

the TLD-L2, has an output of 2 millivolts
and is available for general-purpose uses.
Also offered is a low-impedance maedel, the
TDL-L4, for use with transistor inputs
and special recording applications. Each
model, $21.60 net.

TWO-TRANSISTOR RADIO
The “Sporte

Aire” is a fully
assembled two- I
transistor radio
manufactured
by Educational
Electronics Co.,
1227 West Loy-
ola Ave., Chi-
cago 26, Il
Housed in a “hi-
impact” plastic
case, it features
a bike mount,
an cxtendable
antenna, and a
personal ear
speaker. The
“Sporte Aire”
is powered by
two 1l%-volt
batteries. Price, § ! :
$8.98. 0 ST

ANTENNA CALCULATOR
The Gabriel Electronics Division of The
Gabriel Company. 135 Crescent Rel., Need-
ham Ileights 94, Mass., has developed an
improved version of the “Antenna Calcula-
tor.” It simplifies computations for de-

termining the parabolic antenna param-
eters for microwave antenna systems. The
calculator scales include frequeney, wave-

length, beamwidths, gain, return loss,
VSWR. windloading, and focal length, as
well as a spectirum scale for band designa-
tion. Price, $2.00. —30—

Always say you saw it in—POPULAR ELECTRONICS
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HOW TO MAKE STEREO RECORDINGS  Tuner. With these components you can keep your

OFF-THE-AIR with the Rell Tape Transport: favorite performances permanently on tape. then
Model shown here in portable carrving case has playback through the matching Pacemaker Sterco
Record Pre-Amps already installed. is all set to Amplifier. Smart lookin' ... and a smart way
record stereo broadcast from Pacemaker Sterco {0 save money, too.

With this @zﬁﬁ Tape Transport you can now

RECORD STEREO

Add it to your hi fi system. Costs
less than $300, including Add-On
Record Pre-Amps

For quality reception of FM-AM
Stereo, use the Pacemaker Stereo
Tuner, only 109.95%

Match it with a Pacemaker Stereo
Amplifier. Model 2221 shown is
only 99.95%

@2& Sound Division ¢« THOMPSON RAMO WOOLDRIDGE INC.

BROADCASTS!

Rated best for stereo recording. this Bell
Tape Transport is definitely your best buy
when you make your own stereo tapes.

New Models now available for 14-
track or l4-track stereo recording ... all
with convenient Auto-Stop Switch and
professional three-motor drive for positive
tape control.

‘Easy to operate . . . you simply connect

vour stereo tuner. record player or other
tape recorder. Recording level on each
channel can be accurately set with Cathode
Ray indicators. It’s that easy!

Start now to build your own stereo tape
librarv. Tt costs so little...and it's loads
of fun. Ask your Bell dealer for a demon-
stration of this new Bell Stereco Tape
Transport; and be sure to see the outstand-
ing values in Pacemaker components, also
on display.

#*Prices shown include decorative cover.
Slightly higher West of Rockies

555 MARION ROAD « COLUMBUS 7, OHIO

IN CANADA: Thompson Products, Ltd., Toronto *+ EXPORT OFFICE: 401 Broadway, New York 13, N. Y.

May, 1959
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LAFAYETTE'S
1959 CATALOG

_ GIANT-SIZE
26

PAGES

\FREE!

)
)

“STEREQ ANALYST”
Single Needle
VU Balance

Meter

NEW!

i The Most

Versatile
Instrument
| Offered
43 b The Hi-Fi

S — . o

Complete listings of the NEWEST in Stereo and Monaural
Hi-Fi, Short Wave, Audio, Transister, and many other Lafayette
electronics kits as well as thousands upen thousands of
standard brand nationally advertised kits and electronic
parts and components are described in LAFAYETTE'S GIANT
NEW 260-PAGE CATALOG. SEND FOR {T—IT'S FREE! Just fill
in coupon befow and present it at any Lafayette store, or
paste it on a postcard and send it to us. THAT'S ALL YOU
HAVE TO DO to get your FREE 1953 LAFAYETTE CATALOG!

ELEMENT
TWEETER

A -I ll .65 Enthusiast

® UN'QUE 2 COIL GALVANOMETER-TYPE
PRECISION METER MOVEMENT

® 7 RANGES OF METER SENSITIVITY

® EFFORTLESS 3ALANCING OF STEREOQ
SYSTEMS

® MAY BE USED AS VU METER AND TAPE
RECORDER LEVEL INDICATOR

Solves wll sterec halencing problems. Each sterea chan-

nel feec's a separcte coil through a full.wave brdge

rectifie- Bolonred signols resolt in a O deflection. 2

slide sv tches permit individual channel measurements.

Metal case. satur gold finish. Size: 4% x 52 x 4"

Shpg. 1., 3 Ix

TM-66 Steveo Bolance Indicator

only

Net 11.95

SHURE W30
with dioraard styles

Lafayette PK4270 12

19 (bs. Speciat

SPECIAL MONEY-SAVER
COMBINATION

SAVE 26.60

PK-245 hysteresis-synchronous turntable with new
professiong} sterao tane
arm plus Shure M3D Dynatic Compatible Sterec
Cartridge with .7 mii diamond stylus. Shpg. wt

THE FINEST HI-FI
TWEETER AVAILABLE

Leave it to Lofoyette to bring you the “‘hottest’”
Iweater—the superlative electrostatic 3 element
tweeter, rated best regardless of price. This smooth
performing Iweeter—superior to units costing many
lijes more—improves ANY cpeaker system, bring-
ing forth the reatism and acoustic brilliance of the
high frequencies.
comes complete with detailed instructions, In mo-
hogany, wolnut or blonde finishes with ottractive
plostic galles, Size 11% x & x 4%. Shpg. wt.,
bs

Simple fto connect ond use,

SK-l'SO Etectrostatic 3 Element Tweeter Mahog-

27.50

ony Finish
SK-151 Same in Walnut Finish
$K-152 Same in Blonde Finish

SHURE M3D

Mot '99:30 with diamond stylus

¢ BUILT-IN CROSSOVER NETWORK
5000 Cycle Crossover Frequancy

¢ WIDE 120° DISPERSION ANGLE fﬂJu
Achieved by 3 Electrostanc Element Design = KN
® MEASURABLY IMPROVES ANY SPEAKER SYSTEM
Superb High Frequency Response from 5000
Cycles to Beyond 25.000 Cycles

® BUILT-IN AC POWER SUPPLY
Supphes High Vollage Neressary For True
Electrostabc Speaker Operation

® AVAILABLE IN MAHOGANY, WALNUT OR

BLONDE ENCLOSURE

SPECIAL SALE!

5‘ GARRARD RC121/1l
WITH SHURE M3D
DYNETIC STEREO
CARTRIDGE WITH
DIAMOND STYLUS

MONEY-SAVER COMBINATION
Garrard latest model RC121/[) with Shure wodel
M3D professional Dynetic Compatible Stereo car-
tridge with 7 mil diamond stylus Regulor 83.15
vatue. Shpg. wh., 15 ibs. Net 52.50

GARRARD RC-38
Gorrard RC88 and Shure mID Cartridge Net 62,50

F R E ‘E LAFAYETTE RADIO, Dept. 1e-9 l
| @7 | P.0. Box 511, Jamaica 31, N. Y.
1 — OUT | <:ND FOR THE WORLD'S LEADING ELECTRONICS,
l ¢ | AND | RADIO, T.v., INDUSTRIAL, AND HI-FI GUIDE ’ g
l g pASTE| [ Send FREE LAFAYETTE Catalog 590 Py
l ON Name . cooviviiinarneiene connnnen
L B 7 PN l ’gymm 7 a (
l “m_ City. oovieannnnn. Zone.... State. .. .. l gm‘,m'
' _—-——————_—_——
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_FLEXIBLE TUNER
— EVER
DESIGNED |

Use it as a Binaural- ™.
Stereophonic FM-AM tuner 1 e
Use It as a Dual-Monaural FM-AM tuner "-_\‘ : ;
Use It as a stralght Monaural FM or AM tuner \‘;’?‘

® Multifiex Output for New Steres FM " 0 i T . B i . . i S (TS
n . . ore than a year of research, planning and engineering went into ® making o 6 Laotaoye

L '}ln::b.‘i (:"‘_t";.'l.:i:;dr::"l’ﬁ?r.)ri Stereo Tuner. Iis unique flexibility permits the reception of binaural broadcasting (simultaneous

vide 1'7 T:bc Performance tronsmission on both FM and AM), the independent operation of both the FM and AM sections

at the same time, and the ordinary reception of either FM ar AM. The AM and FM sections are

©® 10KC Whistle Filter ® Pre.aligned IF's separately tuned, each with a separate 3-gang tuning condenser, separate flywheel tuning and
® Tuned Coscode FM ® 12 Tuned Circvits ceparate volume control for proper balancing when used for binaural programs. Simplified
® Dual Cathede Fellower Output accurate knife-edge tuning is provided by .l'nt.{gic eye which operates independently on FM gnd
P tol d FM and . AM.  Automatic frequency control '‘locks in'' FM signal permanently. Aside from its unique

eparstely Tune and AM Soctions flexibility, this is, above all else, o quality high-fidelity tuner incorporoting feotures found
® Armstrong Circvit with FM/AFC ond exclusively in the highest priced funers.

AFC Dafeat The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5-position
® Duol Double-Tuned Tronsfermer Function Selector Switch. Tastefully styled with gold-bross escutcheon having daork maroon

Coupled Limiters. background plus motching maroon knobs with gold inserts. The Lofayette Stereo Tuner wos

designed with the builder in mind. Two separate printed circuit boords make construction and
wiring simple, even for such a complex unit. Complete kit includes all ports and metal cover,
a step-by-step instruction manual, schematic and pictorial diograms. Size is 133" W x 1034"” D

74 FORM x 413;” H. Shpg. wt., 22 Ibs.
" The new Lafayette Madel KT-500 Stereo FM-AM Tuner is a companion piece 1o the Models
ONLY 7.45 DOWN KT-600 Audio Control Center Kit and KT-310 Stereo Power Amplifier Kit.
.’ KT-800..........oiiiirnreneee s Net 74.50
7.00 MONTHLY LT-50 Some os above, completely factory wired and tested . .. Net 124.50
NEW! LAFAYETTE PROFESSIONAL STEREO MASTER Szﬁ\éotpunoNAuvhp:v:l.opmzm IN STEREO HIGH .
ITY. Provides such unusuol features as o ridge Control,
AUD'O_(ONTROL (ENTER for varioble cross.chonnel signol feed for eliminotion of ‘'ping-
= s KT-600 pong’’ [exaggerated separation) effects and for 3d channel
§ = output volume control for 3-speaker sterec systems; 3d channel
b - - — 79 50 output also serves for mixing stereo to produce excellent mon-
- .ﬂ ¢ . aural cecordings. Also has full input mixing of monaurol program
¥ o | IN KIT sources, special "‘null’’ stereo balancing and calibrating system
A g’ ﬁ_- f'*‘ | FORM (better thon meters), 24 equolization positions, oli.concentric
] ' |

ﬁ .?; Py Py | controls, rumble and scratch filters, loudness switch. Clutch type
: s volume controls for balancing or as | Moster Volume Control.
(N C’___..- T ONLY 7.95 DOWN Has channel reverse, electronic phasing, input level controls.
e - Sensitivity 1.78 millivolts for 1 volt out. Dual low-impedance
ovtputs (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 14” x 42" x 10%”. Shpg. wt., 16 Ibs.

#® UNIQUE STEREO & MONAURAL CONTROL FEATURES Complete with printed circuit board, cage, profusely illusiroted
® AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE instructions, all necessary parts.

3d CHANNEL OUTPUT & CROSS-CHANNEL FEED LAFAYETTE KT7-600 — Stereo Preomplifier kit Net 79.50

® PRECISE “"NULL” BALANCING SYSTEM Latayette LA-600 —Stereo Preamplifier, Wired.. ...Net 134.50

NEW! LAFAYETTE _STEREO/MONAURAL 36-WATT

2 o A superbly-performing basic stereo amplifier, in easy-to-build
ng‘—"‘?’ ﬁ BASIC AMPLIFIER kit form to save you lots of money and let you get Into stereo

now af minimum expensel Dual inputs, each provided with

— q KT-310 individual volume control. The unit may be used with o stereo
i preamplifier for 2 18.watt stereo channels, or ot the flick of a

i 47.50 switch, a5 o top.quolity 36-watt monaural amplifier; or, it

¥ IN KIT desired, it may be used os 2 separate menoural 18-wott am-

{] plifiers) CONTROLS include 2 input volume cantrols, channel

FORM reverse switch (AB.BA), monoural-stereo switch. DUAL OUTPUT

- IMPEDANCES are: 4, 8, 16 ond 32 ohms {permitting poralleled
. ONLY 4.75 DOWN monoural operation of 2 specker systems of up to 14 ohms).
= INPUT SENSITIVITY is 0.45 volis per channel for full output.
® 36.-WATT STEREO AMPLIFIER TUBES ore 2-6ANS, 4.7189; GI34 rectifier. SIZE is 9-3/16" d

© 4 PREMIUM-TYPE 7189 OUTPUT TUBES [10,9/167 with controls) x 5% h x 13%” w. Supplied complete
® RESPONSE 35-30,000 CPS == 1/, DB i Eorcted metal <age. oll nocessary ‘parts and detatled
® 18 WATTS PER STEREO CHANNEL OR 36 WATTS MONAURALLY

® 2 PRINTED CIRCUIT BOARDS FOR NEAT, EASY WIRING KT-310 Stereo Power Amplitier Kit....... S Net 47.50
] MEWEER 2 M1 4 Ceabrad Bep
PLEALE INC

ey E#‘E (Iafa 165‘[}8 LIhEr!f nvE- BRONE 58 K ¥ iIEH“: ‘.Pr:fu Iu.j N'T's:.'-“?;s.lnﬁ"[: ﬁr:.:-.-: 190 Feters 5t
! ﬂ{; R‘ Jﬁ.MAICh 33. H. 'f- i .H[ lulus FOSTAGE WITH ORDER
May, 1959 !
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Send for the money-saving

ALLIED 1959

and
Techniques
452
value-packed REPAIR FOR PENCIL IRON TIPS
pages 1f you have one of those compact “pencil”

soldering irons with interchangcable tips,
and the shank becomes loose in its ceramic

EASY TERMS
AVAILABLE

—~—%> | WORLD'S LARGEST STOCKS
Send for the most widely used buy-
ing guide to everything in Elee-

| insulator, repair it with asbestos furnace
1 tronics for Experimenters, Builders,
]
|

cement. Pack the cement in tightly be-

Amateurs, Servicemen, Engincers tween the shank and insulator and let it
and Hi-Fi enthusiasts: harden before yvou use the iron. This will
@ |+ KNIGHT-KITS—Best in Build-Your-Own fix it in a jiffy. John A, Comstock, Wells-
R s+ Everything in STEREO Hi-Fi boro, Pa.
\'5@: + Hi-Fi Music Systems and Components
'//‘J + Recorders & Phono Equipment
= + Public Address & Paging Systems SMALL PARTS VISE
*’A\ + TV Tubes, Antennas, Accessories A handy small parts vise can easily be
1 W’ + Amateur Station Equipment made from a pair of photographic print
ot » Latest Test & Lab Instruments
r_'i F&i| |« Industrial Electronic Supplies -

g XYRL L s« Parts, Tubes, Transistors, Tools & Books

SAVE on cverything in Electronics
at ALLIED— gel fastest scervice,
expert personal help, guaranteed
satisfaction. Send today for your
FREE 1959 aLLIED Catalog.

Everything in Electronics

from One Reliable Source OUR 38th

I YEAR
—_—T =
— 1

ALLIED RADIO

l ALLIED RADIO CORP., Dept. 79-E9
100 N. Western Ave., Chicago 80, Il

l tongs. Simply fasten the tongs to a scrap
l O Rush FREE 1959 ALLIED 452-Page Catalogl of wood and wrap a rubber band tightly

IN J | around the tongs as shown in the photo-
ame | graph.—Jerome Cunningham, Chicuago, Il
l Address I
1 I FOR SCRATCHES ON METER FACES
Cityo e _Zonc.__State________ Secratches on the plastic face of a meter
———————————————' make accurate meter readings difficult. To
32 Always say you saw it in—POPULAR ELECTRONICS
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Want To
Double
our Poy

Get into Radio-

TV-Electronics

. FIND OUT what the FCC license means

Your FCC license is recognized by employers as proof of your
technical ability.

. FIND OUT how the FCC license helps MAIL

you get a better job or increase your pay on COUPON g nEic

doesn't

TODAY O aysi

your present job
“License and $25 raise duec to Cleveland Instifule fraining.”

‘*1 sat for and passed the FCC 1 wish to sincerely thank you and the schonl 4

exam for my second class li. for the wonderful radio knowledge you have You'll Be
cense. This meant a promo. passcd on to me. 1 highly recommend the 1
tion to Senior Railio Techni. schonl to all acqiraintances” wha might pos- Glad You D{d
cian with the Wyoming State sibly he interested in radio. | am truly con-

; vineed | could never have passed the FCC
H|g=|l:vayVDehartlmen[;._::V_iZlS-’: exam without your wonderful help and con-
month raise and a District o sideration for anyone wishing to help them-
my own for all maintenance an selyes.'

the Stale’s two-way communie Charles C. Roberson Accredited by the National Home Study Council
cation system, Cheyenne, Wyoming

5% e Suarantes Cleveland lnsmte of Radio Eledronu
FIND OUT your FCC license Desk PE-51 4900 Euclid Avenue Cleveland 3, Ohio

' LB N N N N N N N B R I IR ER EE Em ‘

The Master Course in Elocironics will provida you g Liehe s free Bt pomvart 1 oy it o |

with the mental tools of the electronics technician s indicated helow 1
and prepare you for a First Class FCC Llicense | [J Military ] Broadeasting

(Commercial) with a radar endorsement. Whe.n I [ Radio TV Servicing [ Home Experimenting I

you SUFC“SFU”Y complete the M.asfe‘r Course, ,'f I 3 Manufacturing [J Telephone Company 1

you fail to pass the FCC examination, you will I O Amateur Radio 0 Other i |

receive a full refund of all tuition payments. I ' ; o 1

how employers make job I In what kind of work In  what lranch  of 1|

FIND OUT offers like this to our | @re you now engaged? Electronics are you |

graduates every month g al interested? ... ... ..., i

RADIO OPERATOR: Capital Airlines (Ohio) is BE . cramas e e g I

looking for a radio operator. A touch typing speed I
of 40 wpm is necessary. Must have at least a re- ¥ ~Name... ... ... .. .. . Age

stricted operator's permit, but a radio-telephone [ ] \ddres |

2nd or Ist class license is desirable. ' daress C R 1

Cit o wagm g ONE . o SUALE
CLEVELAND INSTITUTE OF RADIO ELECTRONICS | D e e 8

Desk PE-51 49200 Euclid Avenue Cleveland 3, Ohio e g —
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Which twin
has the
Audiotape?

Like twins, different brands of re-
cording tape often look the same,
but are seldom exactly alike. The
discriminating tape recordist
wants the very finest sound repro-
duction he can get. And he wants
consistent performance — so that
he’ll get identical results from
every reel he buys. For this com-
bination — top quality plus con-
sistent uniformity — he chooses
Audiotape. Audiotape has only one
standard of quality : the finest pos-
sible. And that's true regardless of
which of the eight types you buy.
Don't settle for less. Insist on
Audiotape.

240t marK

Manufactured by AUDIO DEVICES, INC.
444 Madison Ave., New York 22, New York
Offices «n Hollywood & Chicago

Tips (Continued from page 32)

remove minor scratches, make a paste of a
small amount of ordinary toothpowder and
water and apply it with a tuft of cotton or
piece of felt. Then rub the facc with a cir-

N

cular motion. After the scratches disappear,
apply a daub of toothpaste to some cotton
or felt, dip it in water, and use it to finish
bufling.—Charles A. Lang, San Francisce,
Calif.

BOOST HEADPHONE VOLUME

Is the volume low when headphones arz
plugged into your receiver? This is some-
times caused by an impedance mismatch
between the phones and the output trans-
former. If your trouble is the result of a
mismatch, there are a number of ways of
remedying it. One way is to use an im-
pedance-matching transformer. However,
this has the disadvantage of cost (if a junk

CLOSED CIRCUIT
PHONE JACK

I
| e

X

c
\
/

ouTPUT RECEIVER
TRANSFORMER’ SPEAKER

B+

box is not handy) and large size. The
simplest method requires but a single
capacitor, as shown in the diagram. Capaci-
tor Cr may have a value of from .002 pfd.
to .1 ufd. at 400 volts. This allows the a.c.
audio component to pass while blocking the
d.c. plate voltage, and thus will provide
greatly increased volume when high-im-

Always say you saw it in—POPULAR ELECTRONICS
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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!

Because of the wide popularity of its first Annual on kit
construction, Ziff-Davis now offers this exciting follow-up
—ELEctrONIC KITS #2! 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 KITS #2 features a big up-to-date direc-
tory of available kits, complete with specifications, prices,
and manufacturers’ names!

Be sure to pick up the exciting new ELEcTRONIC KITS §2
today at your newsstand—or send for a copy, using the
handy coupon below. Only $1.00, ELECTRONIC KiITS #2

over 160 pages—600 illustrations is 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 Kkit, 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 Shelf Speaker Enclosure
+ Integrated Stereo Amplifier
« Monaural Amplifier » Record
Changer « Tone Arm s« 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.

Ziff-Davis Publishing Company

Department E5/9
434 South Wabash Avenue
Chicago 5, lllinois

[
[
]
]
]
Please send me a copy of the new ELecTronic KiTs :
#2. | enclose $1.00, the cost of Kits £2, plus 10c to
cover mailing and handling charges. (Canada and
]
]
]
'
1
1
|
'

FICK UP YOUR COPY OF
ELECTRONIC KITS {2 TODAY AT

YOUR NEWSSTAND OR RADIO
Foreign, $1.25 plus 10c postage).

PARTS STORE—OR ORDER BY

MAIL USING THIS HANDY - Name. ... .. e e
COUPON. ADAIESS . o oottt e
City.................... Zone.....State. .. ......
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an IN-CIRCUIT CONDENSER TESTER
THAT DOES THE WHOLE JOB!

The CT-1 actually steps in
and takes over where all
other in-circuit condenser
testers fail. The ingenious
application of a dual bridge
princip\e gives the CT-1 3
tremendous range of opera:
tion . . . and makes it an
absolute ‘must’ for every
serviceman.

IN-CIRCUIT
CONDENSER

TESTER &%

cT-1

$345

Model CT-1— housed in sturdy
hammertone finish steel case
complete with test leads only

in-circuit checks:
over 809, of all condensers even with circuit shunt
opens, intermittents)

present .. [leakape. shorts.
0 mmfd. to .5 mid.

densers from 20
ctrolytic condensers (the abiilty to hoid 2

4+ Quality of
resistance

, value of all con

w» Quality of all ele
charge)

v Transformer,

out-of-circuit checks:

of all condensers .

socket and wiring leakage capacity

. Quality of 100% . (leakage, shorts, oPeNs
and intermitten s) a1 =l
. value of all condenser
» Quality of all electrolytic condensers

s fram 50 mmid. to .5 mfd.

or out of circuit)
and circuit resistance
over 300 mezgohms  ©

Electronic eye balance
o Isolated power line

o Built-in h
Cannct dama nents

ge circuit compo
indicator for even gre

STOR T

dev

TRANSI

anufacturers aré

Every day more and more M
using transistors in home portabie and car radios opens. 3
. in hearing aids, intercoms. amplifiers. indus- The T1-2 is an i
ince transistors g0 pad the designed f
transistors 2

trial devices, etc. S

3
need for TRANSISTOR TESTER is great. They can

¢ radio, power outpul,(riode, tetr
Checks all diod
gain is

correct termin is 3 Cames comp
pecial rear compartment.
The TT-2 ¢c2

pe transistors as they are in

new ty

36

SHIPPED ON APPROVAL»

(the ability to hold 2

charge)
» High resistance leakage up to 300 megohms
w» New of unknown condensers . - - transformer, socket, compo -
nent and wiring leakage capacity
o Ultra-sensitive 2 tube drift-free circuitry e Multi-color direct
scaie precis‘mn readings for both QUalilyAand value . ._.(m-cucg:(
» Simultaneous readings of circuit capacity
i-leakage indicator sensitive to

ater accuracy

ESTER Model TT-2

elop excessive leakage,

or accu_ra(e an
nd diodes

OUTSTANDING FEATURES

ode and unijunction typ

es for forwar

not available e Less than half a
meler IS extremely

quick €asy readings Model TT-2
i small, service housed in

idental sharting of

Power iS
life almost equal to shelf life Battery cannot be drain
test leads o cannot burn-out its own meter of damage transistor of X
o Long test leads and insulated test clips enablie tests witnout entirely removing transis- steel case
t ¢ Test leads are identitied by [.1.A. colos code SO that connection 1o the complete with
lete with replaceabie transistor set-up chart  test leads
onty

anot become obsal
d to enahle you

|MPORTANT FEATURE: tiiy iconpiees
troduced. New Yistings will be furnished at ne cost,

Check 7
all power rectifiers in-circuit

whether SELENIUM

GERMANIUM ,

SILICON, efc.'
with the

| IN-CIRCUIT

| RECTIFIER

i Wit

f tJ\INnr:ds‘th growing trend

Sk ompactness, port

fa“y nd low price, ™V m o

andur::wrrse are resorting navg:je-

e sts(;)roducing series-

s employi

nrum, germaniun? %/rmgllsiitl)e-

i

power rectifie
S rectifiers. Now th
an_in-cireuit rectiheret:setee?

529 50
Net is greater than ever

THE SRT-1 CH
s OUT.OF.CIE;é(SnAu.”PHUVIVSR RECTIFIERS IN-CIRCUIT
+» Quality 1 Fagdi g
ading »~ Sharts 1~ Opens 1 Arcin\gIEAﬁELSi{S :OR:
¢ Expectancy

OUTSTANDING FEATURES

® Checks
all t
500 ma. ( ypes of powe ;
- (selen r rectifie
° sv“_"""C?rCuit, ium, germanium, silicon riigd) ;rnm 10 ma. ta
it mot blow fuses even i aCl s
® Large 3° when conne
rugged.

—

Model
SRT-1

Model SRT.1
! -1 —hou
;? sturdy hammerl;ig
cunr:\?l slleel case
e
leads . tesotnly

e A cted to a dead short
ulti-color meter se &
-+ . sensitive yet

@® Separat
e meter s .
® Cannot damage cales for in-circuit and out-of-ci
or over heat rectifier bein -of-circuit tests,
ing tested, :

SIMPLE TO OPERATE

Just cti
ust clip SRT-1 test
LTI o egs across rectifier und
cot N and get an insta Cting_rectifier from er test rignt in the
Oor meter scales ant indication on the circuit. Press test
. easy-to-read
three-

ALL CENTURY INSTRU
MENTS
ARE GUARANTEED FOR ONE FULL YEAR

The extremel
y low prices a 3
o Ly 7o) es a )
you are buying direct from ﬁ?;‘:%s:’::;m: because
T

poor gain, shorts OF
uality instrument
able tests of all
d accurately.

i

nexpensive 4
d depend
quickly an

es for cur-
d to reverse current

sturdy ham-

diode undef fest mertone finish

50

Net

ete as the ¢f
to check ai

EASY TO BUY {F SATISFIED

see order form on facing page

Always s iti
ways say you saw it in—POPULAR ELECTRONICS
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FOR 10 DAY FREE TRIAL oo loymnsie o o ity et

for instruments of your choice without obli.gation -
try them for 10 days before you buy .. ..only then, when satisfied, pay in easy-to-buy monthly instaliments — without any

STILL THE BEST SELLING

For those looking f

g for a real
ECONOMY MULTIPLE SOCKET
TUBE TESTER without sacrificing
ACCURACY, SPEED and VERSATILITY

MINI-CHECK TUBE TESTER

Model MC-1

TUBE TESTER IN THE FIELD
FAST-CHECK TUBE TESTER

Modet FC-2

The greatest testi
mon%al ever pat
an instrument . . -
over 20,000 sold
in a little more
than a year—an
still selling as
fast aswe can
roduce them:
See for yourselt
at no risk why sO
many service-
men choose the
FAST-CHECK
apove all other
tube testers —
regardless of
price.

Here is a mulitiple
spcket tube tester de-
signed to meet limited
_budgets. Although low
nn_price it boasts a
unique circuitry that
enables you to check
over 600 tube types —
and has a range of op-
eration that far exceeds
others in its price class.

SIZE: W: 14%8"
FC-2 — housed in hand- s 950 o e
Mf‘d{!“d oak carrying case co':rl; R .
gllgiéQW\lh CRT adaptet - - - o

on the FAST-CHECK TUBE TESTER tests over

Model MC-)

o housed in

M 1 sturdy wrinkle fin,; .
Just 2 settines courately — AND IN SECONDS® case Y ""I"KIe finish steet $3 50 szEwo
700 tube types completely, 2 ERATION o Net H: 81y
PlCTUR[TUBETESTADAPTER RANGE ,?Fo,?\zv 700 tube types. ouT D: 294~
INCLUDED WITHFASTCHECK . ohecks auotly time _prover, AT T STANDING FEATURES

i ission test. Tht el cks emission, inter-
ou to check 2 cathode cmissio in use today. in 600 , inter-clement short
Enab e Yobes (nciudinf  §han ggo, of al twhes (L 10C quing T fube types. This co les.cond leakage of over
pic hort-neck 110 Ulading tne mewest SeniCel Tozas.
the new & de auto 12 plate-v special
degree type) for cainc lubes, e tubes. gas regulators, SEEE
 <ion, shorts and tife magh hi-fi tubes and even
O etancy . ..als0 0 reius  BUIROSe ts and type available . it
3:22; weak picture tubess v (Cu::csﬁs for inter-element shor giirgisslnng%y Mne’ .7 long Jasting Dhus.p'?:s J-el:nwm hearing
A 5 ¢ Lom i or bronz

No other tube tester mads leakage'lor gas content. filament pnsitionslna"on £3s and short jewel ; € tube

i he o Checks
rice can match t
?l:nau'::y:I the FAST-CHECK. ~ Checks

|MPORTANT FEATURES ..

ming mult

I indicat
bink compartment :xfxtiﬁéé'?g,?han contained i“osrpe:iasl
at no cost ¢ Detachable line cm';gs furnished Periodically

p/U5 these BONUS FEATURES . . . found

in no other low price tube tester

+ Checks for cathode
(T g Checkioa?lea'er shorts 1 Checks for

for I||c-expec(ancy.

sections of multj
; ! pose tubes il o ultiple pur-
the m ecial s ent A will pickup tub i
type meter 1S T burn-out o SP % Jtion e 12 filam ¥ wh p tubes with one “Bag”
;ar:ne’!;?ed aga-ns‘cg‘,ﬁ1°;g§2;?alon for line v?‘_“gg.‘ec;’;‘g,‘g“."L,:e isolated — section »~ Line isolated e “Bad
current tubes o nd short jewe

ed aluminum panel.

iable load control enables you shock hazard 1 var.
es
on all tubes Positivelyyou to get accurate results

cannot heco
3s new tube types are introduced. M RiAClee

positions @ Se By A

no shock hazards e oh o ot o~
.Check positively el

NOTE;r;?:anagsi:\gered to accommodate all future tube

circui

i dically
et re furnished perio
New tube fistings a
they come out.
at no cost.

——— —— v ———— i —— e G i s S A i e e e B S A P S i D D S S P S S S S S S P S S — S —— -
i CENTURY ELECTRONICS CO,, INC. !
1 CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 305, Mineola, New York
R D Model €T-1 In-Circuit Condenser Tester______._.... $34.50 Please rush the instruments checked for a 10 day free trial. If satisfied | agree to pay the down payment R
[ ] $9.50 within 10 days. Balance $5 monthly for 5 months. | within 10 days and the monthly instaliments as shown. If not completely satishied | will return the in- [ ]
[ ] D Madel SRT-1 In-Circuit Rectifier Tester_.________.. $29.50 struments within 10 days and there is no further obligation It is understood there will be NO INTER- I
l $4.50 within 10 days. Balance $5 monthly for 5 months. | EST or FINANCING charges added. I
Model TT-2 Transistor Tester...___ |
] $4.50 within 10 dajs. Balance $5 |
] Model FC-2 Fast-Check Tube Tester . ________. s63.50 | Name ... ]
i $14.50 within 10 days. Balance $11 monthly for 5 months. Please print clearly i
D Model MC.1 Mini-Check Tube Tester.___________.$39.50 | Address .
[ ] $9.50 within 10 days. Balance $6 monthly for § months. |
Prices Net F.0.B. Mineola, N. Y. City o . State
TS 2 A G o SN NS RS SN (0 SN A 0O SN A SN SN N NN ARY AR MR e Ao A O S N N A D R O A D N O R R
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The specs are the proof...rnow ybur
BEST BUY in
ham gear is !

@M;&

s

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 amplitier for full “‘clean’’ 90 W input,
protected by clamper tube. 6CL6 Colpitts oscillator, 6AQS
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 snhouette” design for complete shielding and
"“living room' attractiveness. Conservatively rated parts,
copper- plated chassis, ceramic switch insulation. 5” H,
157 W, 914" D.

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

Superb, truly versatile modulator at low cost. Can deliver 50 W of undis-
torted audio signal for phone cperation, more than sufficient to modulate
100% EICO =720 CW Transmitter or any xmitter whose RF amplifier has
plate input power of up to 100W. Multi-match output xmfr matches most
loads between 500-10,000 ohms Unique over-modulation indicator permits
easy manitoring, no neéd for plate meter Lo-level speech clipping & fiitering
with peak speech f{req. range circuitry. Low distortion feedback circuit,
premium quahity audio power pentedes, indirectly heated rectifier filament.
Balance & bias adj. controls. Inputs for xtal or dynamic mikes, phone patch,
etc. Excellent deluxe driver tor high-power class B modutation, ECC83/12AX7
speech ampl., BALS speech clipper, BANS ampl, driver, 2-EL34/6CA7 power
output, EMB4 over-mod. indicator, GZ34 rect Finest quah(y conservatively
rated parts, copper-plated chassis. 6 H, 14" W, 87 D.

#110

NEW GRID DIP METER . . . . .

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

Exceptionally versatile. Basically a VFQ with micro-
¢ ammeter in grid: determines freq. of other osc. or
tuned circuits: sens. control & phone jack facilitate
“zerp beat” listening. Excellent absorplion wave
meter. Ham uses: pretuning & neutralizing xmitters,
® power indication, locating parasitic osc., antenna
ad;., correcting TV!, de-bugging with xmitter power
off, determiming C,L,Q. Servicing uses: alignment of
Dlters, IF's; as sig. or marker gen. €3asy to hold &
{humb-tune with 1 hand. Continuous 400 kc—250 me
B coverage in 7 ranges, pre-wound 0 5% accurate coils.
500 ua meter movement. 6AF4Y, A) of SH Calpitts usc
Xmir-operated sel, rect. 2047 H, 2%, W, 614"

Satin deep-etched aluminum panel, grey wrmkle sleel
case

NOW IN STOCK!

Compaie & take them home--right ''off
the shelf'" from 1900 neighborhood EICO
dealers. For tree catalog mail coupon in
EICO ad 2 pages forward. In the West,
add §%,. Over 1 MILLION EICO instrus
ments in use throughout the wotld

33-00 Northern Blvd.,
Long Istand City 1,N.Y. Co..

See EICO’s other ad on page 40.
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Copr. © 1958,
Elcctronic tnstr.
Inc.

Tips (Continued from page 34)
pedance or crystal headphones are used
—J. D. Hegseth, IKNTDBU/?, Du Pont,
Wuash.

TEMPORARY ANTENNA COUPLER
When you want to connect two or more
TV sets to the same antenna and there's no
coupler available, just tape about 6” of each
| set's ribbon lead-in to the main ribbon lead-

TR

in coming in from the antenna. Don’t bare
the wires for the direct connection—let the
signal be induced from one lead-in to the
next. Usually, two or more sets can be
coupled together in this manner without
adversely affecting reception. If the main
lead-in is coax cable or shielded wire, this
trick won't work.-Joseph A. Carroll,
Brooklyn, N. Y.

HANDY RESISTOR RACK
A handy rack made of corrugated card-
board will aid in keeping track of resistors.
Cut several pieces of cardboard, the first

"

wide and each of the others 2”

piece 1'%
| wider than the last. Glue these pieces to-
| gether and vou'll have a neat rack that will

hold several rows of resistors.—J. I'. Mec-
{ Cleary; San Diego, Culif. —30—

Always say you saw it in—POPULAR ELECTRONICS
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“MEN WHO DO-IT-YOURSELF” YOUR
SKILLS
CAN MEAN
AN
IMPORTANT
FUTURE If you like to build transmitters...or hot

rods...or models...you can also build a

lN THE real future for yourself by training in the
U.S. Air Force. For in today’s new Age of

NEw Space, it is the man with technical ability

who will be the important man. Only in the
Air Force, however, will you find so broad
and complete a range of Space Age specialty
training. In the Air Force, the Age of Space
is now. For full details on your training op-
portunities see your local Air Force Re-
cruiter now, or mail the coupon.

AGE OF SPACE

o
;

-

PASTE COUPON ON POSTAL CARD AND MAIL TO:

g

£ e . .

"“&1@;& Airman Information, Dept. MP-435

- Box 7608, Washington 4, D. C.

'\x*‘j"fﬁf % Please send me information on my opportunities in the U. 8. Air Force.

e

I am between the ages of 17-34 and reside in the U. S. A. or possessions,

Name.
Address.
City. Zone State.—— 5
May, 1959 39
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EICO, 33-00 Northern Blvd., L.1.C. 1, N.Y. PE-5
Show me HOW TO SAVE 50% on 65 models of

top-quality:

[J HI-FI ] TEST INSTRUMENTS (] "“HAM' GEAR

Send FREE catalog & name of neighborhood EICO

dealer.

the experts say

~ your BEST BUY

5% I8 THE WEST

ADD

- 0
H | o F | ! »  FM Tuner HFTQ.
@) ) T it 939,95
REO an d M e ’l&}: - sl @ Wired $65.95°
STE 5 Qm, = Cover $3b~95t-
G A T Mono D e 0ne of the Des
— R Preamplifier \ s Ocan get in high
g sTEREOl‘?_\g} R HEB5A: buys YoU S8Ry Kits” —
{ s} AMPIILE ’ ! i g5. 't Report.
| ; - Kit $29. *Less Cover, RAFT Kit Rep!
‘ " o O PreamPiiier e :?,/-' wired $44.50. Less et AUD'OCAM Tuner HFT
3 G i — . - ; er Supply i ! ired $65.95,
\B & b= K0 i F 55, Wired $49.95. Kit §39.95. WU SFET.
; sexcellent’” —
W, 2-Way
SATURDAY REVIEW: '
HI-F! MUSIC AT HOME- Mono Power 305;:::;
| amplitiers (60, ]
50, 35, 30, 22 Co System P ith
. STEREO Dual 1 14-Watt; use — 8/ complete Wi
s o preamplifier § 2 for Stereo) — = g ]actor){ag 95
Y a0 kit 53005 | 2 j "°"\‘N‘K'Q§,'§ﬁ'§% LM Y SR
2 . it $39.95. e ir 50. Ll i
quef : wired $64.95. | SEEMEQUINETREE, = omni-directional
b~ 1 flexibitity . - - Mono HFS2 comp
a bargain”—HI-FI REVIEW - Integrated ' factory-bullt $130.58:
s pmplitiers: Y, 67 n, 1ova” W, 10 J8 0
30, 20, apminently mu
STEREO Dua! 12-Watt; use Eminiion HDEU”T‘L.
HOE “'“"H'F'aeé 2 for Stereo) «Fine for S‘Reh;eﬁl.n_
; it $43.95 from Kit $34.95. MODE
Wired §74.5. Wired $57.95.

-v.and in

3 4 Trancics. New
N oo B ransistorized
! SPOWer & Bias

s “I;(D,ly #1020

Migligtg(ized v,
Signeg acuum
o g} »_ w"e'dt ;;;’-33- Tre;(c_t;r$xl45A Voitmeter Jgg?
o e Kit $19 9 Wi
, Wired $2&.9§'. Wired gggg Pmaoffgk
| & Uni-Probe
y (pat. pend.)
s Y 5” Push-Pyjy j .
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Doppler Radar

#
Charts the Airlanes

Hs . et ) By % L & : ;
e 2 e et iy S o i -

New navigational system gives pilots instant indication

of ground speed and location

e IMPHE JET AIRLINER strains against its wheel brakes at the end

of one of International Airport’s busy runways, its engines
building up power for the New York-to-Paris hop. Waitipg for his
control tower clearance, the captain scans the dials of a special
instrument assembly. Among other things, they tell him his pres-
ent longitude and latitude and the number of miles he must fly to
reach Paris. Hearing the tower controller clear him for take-off,
he releases the brakes and catapults down the runway.

Once airborne, the captain sets his course by compass and
heads out to sca. For the next six or seven hours, he listens for
no radio beacons, and there is no navigator to calculate the
plane’s position. Instead the captain keeps checking that special
instrument grouping. It tells him exactly where he is at all times,
exactly what path he is making over the facecless ocean, thou-
sands of fect below. It tells him exactly how many miles he has
to go before he lets down at Paris. It even tells him whether he's
riding a tailwind or bucking a headwind.

With no other guide, he brings the plane down through a cur-

By
ART ZUCKERMAN

May, 1959 41

WWW ammerieaniadiahictary com


www.americanradiohistory.com

.'. .l'-._ e ——
! o "\L__ i MOTION
.\@ -
—— —_— i -"(GSR%%?JD
DETERMINING SPEED. Signal is beamed at s ﬁ_\ = g =FeEd
ground ahead of plane. Reflected signal is then re- TRANSMITTER 4
ceived. (?round speed is a funcffon of'shiff between 8 NECEIMER e o
frequencies of beamed and received signals, togeth- et i EPRESSIGN
er with depression angle. Measurement of reflected RADIATED o ANGLE

. v . . 7
signal's Doppler shift gives ground speed. {Diagram e

at right and diagrams on following page through  eartus SURFACE 4 -
the courtesy of the Canadian Marconi Company). R o

.I
|
- /" %

.'/. =
| ‘"

/ = .. L

-
s

HOMING PIGEON. Thanks to Doppler radar, Navy
flyers find their way home to their carrier. Here, pilot
of A3D bomber adjusts Ryan Aeronautical unit. Instru-
ments show latitude, longitude, ground speed, drift, etc.

SAMPLE LAYOUT. Arrangement of assembly de-
signed by Laboratory for Electronics, Inc., for use

in a jet plane. Combined antenna-transceiver-com- 4.1\ o (jouds at the end of his journey
puter package is mounted in plane's belly, while " !

ground-speed and drift-angle indicator (circular within five miles of the Paris airport. Had

dial} and control panel are in cockpit. Control he been using conventional navigating tech-

panel indicates plane's exact longitude and latitude. niques, he would have considered himself
doing well to come within 25 miles of his
destination.

Such an incident is not far from becom-
ing commonplace in transoceanic and trans-
continental airline flying. It is already an
ordinary occurrcnce in military navigation.
The equipment that makes such spectacular
accuracy possible is the Doppler radar navi-
gation system.

Doppler radar provides exact ground
speed and angle-of-drift information which
is continuously fed into a computer
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previously primed with basic position and
distance data. The computer digests this
information and the results of the compu-
ter’s cerebration appear as meter readings.
Everything a pilot needs to know for pin-
point accuracy is contained on one easily
read instrument panel.

Ocean of Air Currents. Before Doppler
radar was developed, a flyer had no way of
knowing his exact ground speed and angle
of drift. He did know his approximate air-
speed, which is literally the speed of the air
moving past his airplane. If the air were
dead calm, an airspeed indication would
give him a reasonably good idea of how fast
he was actually going. But the air is never

May, 1959

DETERMINING DRIFT. In
zero position (diagram at
left}, twin radar beams strad-
dle plane's nose, one aimed
to the left and one to the
right. When wind causes
plane to move in direc-
tion different from heading
(direction in which nose is
pointed), Doppler frequency
shift of right beam is greater
than that of left beam and
antenna swings until fre-
quency shifts are equal

again (diagram below, left).

HURRICANE HUNTER. Dogpler equip-
ment installed in this B-47 by General Pre-
cision Labs enables it to find the eye of a
hurricane and determine its exact speed.

completely still. Tt is really an ocean of gas
with currents flowing in many different di-
rections at varying speeds. It can change
speed and direction in an instant.

Let’s say, for example, that a planc flies
through a 50-mile-an-hour headwind. The
airspeed indicator reads 300 miles an hour.
Actually, though, the plane is traveling at
a ground speed of only 250 miles an hour.
Now suppose the wind suddenly slacks off
to 10 miles an hour. The airspeed indicator
will still show 300 miles an hour, because
this is the speed at which the plane con-
tinues to fly through the surrounding air.
But, in reality, it is now going over the
ground at 290 miles an hour. The pilot has
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no way of knowing that he's picked up
ground speed unless he later times himselfl
between two check-points.

Drift is the second great problem in avia-
tion navigation. Suppose an airplane is
pointed due north and flying at a fair clip.
Now suppose a strong wind is blowing {rom
the west. Obviously, the wind will tend to
push the plane sideways. Thus, the plane’s
true course over the carth will be roughly
northeast. The diifference between the true
course and the direction in which the plane
is heading is the angle of drift.

If a pilot or navigator knows the exact
direction and speed of the wind, he can com-
pute his ground speed and path—or track—
across the earth with some accuracy. But
when either the speed or the direction of
the wind changes, his calculations are
thrown off.

Older Systems. For years we've had a
number of radio and radar aids to help pi-
lots on over-water flights or in conditions
of poor land visibility. They are great helps,
but they suffer from limitations.

There are many radio ranging and beacon
devices for overland flying. A radio beacon
serves as a check-point, but it is useless un-
less a plane flies over or very near it. The
various ranges tell whether a plane is on
or off course—provided the course and
range coincide—and give some idea of the
degree of error. But, even when a range is
available, a certain amount of calculating
is involved.

“Loran” is one of the most widely used
over-water navigation systems. It depends
on a number of transmitters scattered
around the world which send out arc-
shaped signals. A plane receives these sig-
nals as distinctive blips on a radar-type
scope. With the help of special charts, the
intersecting blips from neighboring Loran
transmitiers are interpreted by a trained
navigator. It is possible for the navigator
to locate his plane on an intersection and
determine the direction of flight. By timing
the flying time from one intersection to an-
other, he can also compute his true surface
speed.

This procedure takes time, obviously, time
in which errors can pile up—particularly at
today’s jet speeds. Correcting an error
takes time, too. And whenever the wind
changes, the navigator must start from
scratch. On the other hand, with a Doppler
computer, the pilot always knows his true
location and direction, and how fast he's
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really going. e can make a correction in-
stantly, and if the plane is on autopilot, the
correction will be made automatically.

Frequency Changes. Doppler radar is
based on an 1842 discovery by Christian
Johann Doppler, an Austrian physicist. In
essence, Herr Doppler found that the pitch
of a given sound is relative to the movement
of its source with respect to an observer.

Imagine that you are standing by a rail-
road track listening to the whistle of an
approaching train. If the speed of the train
is constant, the pitch of the whistle will
seem higher to you than it does to a pas-
senger on the train. As the train passes
by, youll hear a sudden drop in [re-
quency. That’s because the sound waves
are “stretched” when the locomotive moves
away from you. In a similar manner, when
the train was coming towards you, they
were compressed (and raised in frequency).

This same phenomenon occurs with radio
waves. If we put a radar set in an airplane
and beam it at the ground ahead as we fly,
the faster we fly, the higher will be the fre-
quency of the signal reflected from the
ground. If we beam a signal at the ground
behind us, an increase in the plane’s speed
makes the returning signal drop to a lower
frequency.

Unlike conventional radar systems, Dop-
pler radar doesn’t measure the tine a trans-
mitted signal takes to bounce back. Instead
it measures the frequency shift between the
transmitted signal and the reflected signal.

In actual practice, at least two radar
beams are used. A simple Doppler system
has a dual antenna sending out two beams,
one forward and to the left, the other for-
ward and to the right. A servo motor turns
the antenna assembly automatically.

Let’s say a plane is heading due north,
but because of a crosswind, it is actually
moving northwest. The frequency shift of
the left-hand beam will be greater than that
of the right-hand beam, since it is aimed
more nearly in the actual direction of the
plane’s movement. Instantly, the computer
will command the servo motor to turn the
antenna until the frequency shift for each
beam is the same. The beams are now
straddling the desired flight path.

The Doppler navigator computer then
“takes out its slide rule” and calculates the
difference between the planned flight path
and the plane’s actual heading and shows
this difference on an indicator as the drift

(Continued on puye 140)
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Associate Editor

NEW color-TV projector capable of
A producing a 20 x 16 foot picture with
the sharpness and color fidelity heretofore
possible only with high-quality film pro-
jection has recently been demonstrated in
this country. Designed and manufactured
in Switzerland, the projection system is
kncwn by the trade name “Eidophor”
pronounced Eye-doe-jor.

The first Eidophor unit in this country
is being used by CIBA, an international
chemical company which has U. S. subsidi-
aries in the pharmaceutical, plastics, and
dyestulfs fields. It has been employed suc-
cessfully at medical scientific conventions
to project full-color clesed-circuit telecasts
of medical and scientific techniques to large
groups.

The complete CIBA system is housed in
s 35'-long motor traitler which includes four
television cameras, two projectors, a com-
plete p.a. system, two projection screens,
and the necessary control equipment. An
eicht-man crew is required to operate the
$336.000 mobile unit.

Design of the Eidophor. Invented in
2939 by Dr. Fritz Fischer of Zurich, subse-
quent development on the ILidophor system
was carried out with the backing of CIBA.
The projection system of the Eidophor is
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By FURMAN HEBB

New Color-TV

Projection

System

Swiss-made video projector

sets color quality standards

quite different from that of the better
known Schmidt system, which is used in
theater-TV presentations of championship
boxing matches, etc. In the Schmidt sys-
tem, the image is picked up {rom a special
high-intensity cathode-ray picture tube and
is simply magnified and projected by opti-
cal means.

On the other hand, the Eidophor uses
controlled modulation of an external light
source. Since a CRT, with its inherent
limitations as a light source, is not re-
quired, the Eidophor’s picture is capable of
high resolution and brilliance.

How It Operates. Let's get an over-all
idea of how the Eidophor works and then
go into its operation in more detail. Briefly,
a television camera is connected to the
Eidophor in a closed circuit. The Eidophor
takes the video output of the TV and runs
it through some special deflection circuits.
The swept video signal is then projected
by an electron gun onto a concave mirror
covered with a thin layer of oil. Distortion
of the oil layer over the mirror caused by
the impact of electrons modulates the ex-
ternal light source which is reflected off the
mirror and then projected through a lens
onto the viewing screen.

Now we’ll go into the details. First,
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let’s take a look at Fig. 1 to see what
takes place inside the Eidophor. The light
from a 2000-watt xenon bulb is focused by
two lenses and then falls on a special
slotted mirror which is composed of a series
of bar-shaped mirrors arranged like a Vene-
tian blind. This device reflects the light
from the xenon bulb into the thin film of
oil on the concave mirror.

Now follow the paths of the light as in-
dicated in Fig. 1. You will sce that the ar-
rangement and angle of the slotted mirrors
redirects all the light back to the light
source. Thus, no light is projected onto the
viewing screen and there is no picture.

llow do we project a picture onto the
viewing screen? This is where we call
clectronics into action. Remember that a
uniform layer of oil covers the entire sur-
face of the concave mirror. If this layer
of oil is left alone, it will have no effect on
the optics of the system. All the light from
the light source will be directed back to
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Eidophor system is shown in use in photos
above. Live program is picked up and pro-
jected before a large group of spectators.

the light source by the slotted mirrors.

But suppose we project clectrons in the
pattern of a video picture onto the concave
mirror. What happens to the 0il? Due to
electrostatic attraction between the eclec-
tron particles that strike the oil’s surface
and the mirror itself, at every point where
electrons hit the oil’s surface, the oil will
be attracted to the mirror and its surface
will be deformed. Since the oil is practi-
cally nonconductive, various degrees of
local deformation are produced over the
oil's surface.

This is all we need to go into action and
produce a picture. When we disturb the
ceven surface of the oil, it no longer allows
light to be reflected evenly. The slight de-
formation of the oil’s surface changes the
reflection angle just cnough to cause the
light from the main light source to be re-
flected betiween the “Venetiun blinds” of
the slotted mirror. (See Fig. 2.)

Thus, it is possible to project a complete
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picture between the elements of the slotted
mirror. The electron gun uses scanning
methods similar to those used in the CRT's
of TV sets.

Naturally, the entire unit in which the
process takes place (with the exception of
the final projection) must be sealed in a
vacuum. The Eidophor design makes pro-

May, 1959

-« LENS

SLOTTED MIRROR

¥

Fig. 1. When oil film is not
modulated by electron gun, no
picture is projected onto the
screen. Arrows indicate paths
followed by the light rays.

SCREEN—>

4

Fig. 2. Electron beam causes deforma-
tion of the oil film's surface, thus chang-
ing reflection angle of light from the light
source. Picture is projected between the
elements of the "Venetian blind"" mirror.

vision for a vacuum-tight exchangeable
cassette.

How About Color? We've got a black
and white picture—now how do we get a
color picture? After we've gone this far,
it’s really not too hard to convert to color;
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Mobile unit houses com-
plete Eidophor system. At
right is view of control room
in the 35'-long motor trailer.

all that’s nccessary is to incorporate a field
sequential color system similar to the old
CBS color-TV system. By producing three
different color impressions of an image in
rapid succession, the over-all impression of
their superimposition will be that of a full
color picture.

The addition of color complicates opera-
tion in only two ways. Color wheels in
front of the camera and the projector must
be installed and synchronized, and the
scanning speed of the electron beam
must be tripled to avoid decreased picture
resolution.

In addition to the clectronic and optical
refinements, the Eidophor also features
some clever mechanical design. Oil, as you
know, is notoriously uncooperative when
you want it to remain in one place. If the
projection is to be of good quality, the layer
of oil must always be absolutely uniform
in thickness and have a completely smooth
surface. This problem is solved by having
the entire concave mirror rotate continu-
ously. Fresh oil is constantly applied
through a pump, while a smoothing bar
maintains the layer at an even thickness
of one-tenth of a millimeter. Excess oil
is filtered and run through a recirculating
system.
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Electrical conductivity of the oil must
be kept at a constant value. Although the
0il’s conductivity is determined mainly by
its viscosity, its temperature must also be
maintained evenly. This is accomplished
by a small refrigeration unit mounted on
shock absorbers.

Compact Unit. The entire Eidophor
projection system is housed in a frame
about 2’ wide by 4’ deep which stands a
little over 5" high. Besides the equipment
mentioned before, it also contains asso-
ciated electronic circuitry such as a d.c.
voltage supply, a filament and high-voltage
supply, deflection circuits, a focusing unit,
and a vidco amplifier. Focusing is quite
critical since, unlike in a conventional TV
set, if the size of the spot varies, the picture
brightness is markedly altered.

Opcrating requirements demand a 2500-
watt electrical power source, water for
the cooling system, a d.c. supply for the
xenon lamp, and a good-quality video signal.

Production models of the Eidophor are
expected to cost about $13,000 for the
black-and-white projector, and about $16,-
000 for the color projector. CIBA is now
working with 20th Century Fox Film Cor-
poration on the broad commercial use of
Eidophor.
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By
JOSEPH MARSHALL

PREAMPLIFIER

Part 4:

The Stereo Preamp

S we have discussed in the previous

articles in this series, a preamplifier-
control unit must provide preamplification,
equalization, tone and volume control fa-
cilities. A stereo preamplifier, as we might
expect, has to serve up a double order of
these functions.

In addition, sterco has its own special re-
quirements which call for additional con-
trols, such as sterco function selection,
channel and phase reversal, stereo balance,
and master volume and tone controls. Let’s

May, 1959

consider the various stereo controls in
more detail.

Stereo Function Selection. On occa-
sion we may want to use our stereo system
with monophonic records, tapes, or radio
broadcasts. When a monophonic program
source is played through a stereo system,
although lacking right and left direction-
ality, the sound quality is markedly su-
perior to that possible with only a single
speaker. Consequently, a switeh or func-
tion selector must be included in the stereo
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preamp’s design that will allow us to use
both channels at all times, whether the
program material be sterco or monophonice,

But a switching system that will do this
does not solve all our problems,  Stereo
pickups may be used to play back niono
records. Iowever, in order to obtain maxi-
mum cancellation of distortion and noise—

the sclector switch, and sometimes it is
separate,

There is some question as to whether it
is necessary o have a “phase reversal”’
switeh, and if so, whether it should be in
the preamp or the amplifier., Ordinarily, it
is necessary to phase the system only when
it is first set up, and this is casily done hy

Complexity of stereo
switching facilities
is illustrated at

right by partial sche-
matic of Eico HFB85.

particularly rumble—the two outputs from
the stereo cartridge should be paralleled
when we play a mono disc.

Since at the time of this writing no
stereo pickup is as good on mono records
as are the hest mono pickups, critical lis-
teners may want to use a sterco pickup for
sterco records, and a mono model for
standard LP's. This further complicates
our switching problems.

You can get an idea of just how in-
volved switching can become, in pursuit of
flexibility, by taking a glance at the sche-
matic of one of the new sterco preamps
such as the Eico HFS85.

Channel and Phase Reversal. It is de-
sirable for a stereo preamplifier to provide
facilities for reversing the two stereo chan-
nels. Normally, the channel A input is fed
into the channel A amplifier and input B
into amplifier B. By using a double-pole
double-throw switch, input A can be fed
into amplifier B and input B into amplifier
A. Sometimes this switch is combined with
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reversing the leads to one speaker until
both speakers arc pushing and pulling the
air together. However, although the RIAA
has established standards for stereo rec-
ords, it sometimes happens that an occa-
sional disc will be issued with the phasing
reversed. In such cases, a phasing switch
on the preamplifier or amplifier is very
handy.

Some sterco preamps, notably the McIn-
tosh and the Lafayette KT-600, provide a
means of phase reversal in the preamp.
Since, in the preamplifier, phase can not be
changed by simple switching arrange-
ments, the phase reversal must be done
clectrically, thus necessitating the addition
of another tube.

The principle is very simple. In an RC-
coupled amplifier, there is an 180° phase
difference between the signal at the grid
input and the plate output. If there are
the same number of stages in both chan-
nels, phase of both outputs will be the
same; but if one channel has one more or
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Electronic phase reversal can be
accomplished by the circuit shown
above. Switched output from grid
and plate is 180° out of phase.

one less stage, its output will be 180° out of
phase with the output of the other chan-
nel. Thus, to obtain phase reversal, one
channel has a ‘‘plate follower” (an RC-
coupled amplifier with a gain of 1) in addi-
tion to the other stages. For normal phase,
this “follower” is switched out of the cir-
cuit; to reverse phase, it is switched in.

The same effect can also be achieved by
using a split-load inverter in the output
stage of one channel instead of a cathode
follower. Coming from the cathode, we
have inphase output; but when the switch
is thrown to the plate, we have a 180°
phase reversal.

Stereo Balance. One of the most im-
portant considerations in stereo reproduc-
tion is that of obtaining and maintaining
good balance between the two channcls.
It is not difficult to balance a stereo ampli-
fier which provides separate volume con-
trols for ecach channel, but it is certainly
handier if only onc control is needed.

The sclution is to gang two volume con-
trols in such a way that, as the gain of one
channel is increased, the gain of the other
channel is decreased. Rotation of the
ganged control causes the over-all loudness
to remain the same, but the stereo balance
can be shifted from one speaker to the
other. Proper balance occurs, of course,
when the speakers produce equal volume.

In some stereo preamps, the balance con-
trol is a ganged pair of volume controls; in
others, it is a pair of special rheostats in
series with the independent or ganged
volume controls. In the latter case, the
range ol the balance control is limited. In

the former case, the control provides a
whole range of balance from complete
May, 1959

b
~— "Dynakit Stereo Control

__I-.afayeHe KT-600

dominance of either speaker to a true
stereo balance between both. The wide-
range type is preferable where dissimilar
channels are used; the narrow-range type
is usually quite satisfactory when compo-
nents with similar gain or efficiency are
used in both channels.

Volume Controls. Obviously it is desir-
able to be able to control the over-all
loudness of a stereo system with a single
control. Otherwise it would be necessary
to re-balance every time the volume level
were raised or lowered. Hence, sterco pre-
amplifiers have a ganged volume control
which controls the gain of both channels
simultaneously. This is not as simple as
theory might indicate, however, as it is
very difficult to gang two controls in such
a way that they “track” and both produce
the same percentage of attenuation at all
settings.

The simplest solution is found in the
Marantz stereo preamp, where two pre-
cision-made individually calibrated con-
trols are used. Although this method
works very well, it costs about three or
four times as much as an ordinary ganged
control.

In the new DMclIntosh stereo preamp,
tracking error is minimized by using four
ganged potentiometers, two in each chan-
nel. One pair of pots has a 204 log taper,
the other a linear taper. One pair is in-
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Heathkit SP-2

serted in the front end of the preamp, the
other at the output. The tracking errors
therefore tend to be cancelled out, result-
ing in a high degree of linearity.

Other sterco preamps use networks of
fixed resistors in various conformations
around the volume controls to reduce
tracking error.

Simplification. If we add stereo controls
to the number of controls needed for other
functions, we could end up with anywhere
from 10 to 14 controls on a stereo preamp.
A great deal of engineering thought is
currently being expended in trying to sim-
plify and reduce the number of controls.
There are three possible approaches:

1. The most versatile setup (if not the
most convenient to operate) has independ-
ent preamps for each channel, each offer-
ing a full complement of monophonic
controls. The special stereo controls can
be added by means of a stereo adapter unit.
This is the best approach for the many
people who already own single-channel
systems and want to convert to stereo.
Once the system is adjusted, routine ad-
justments can be made with the controls
on the stereo adapter.

2. The other extreme is to gang the con-
trols so that one control knob simultane-
ously adjusts both channels for bass,
treble, function, ete. This results in the
simplest operation and it can be satis-
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factory with identical systems. But it
poses problems when the two channels are
dissimilar.

3. Most stereo preamps today effect a
compromise between these two approaches
—a mixed system in which some controls
are ganged and others are individual.

It is common to gang the source selector,
the equalization, and the function selector
switches; in many preamps, these three
are further combined into only two
switches or even a single switch. Similarly,
it is convenient to gang the volume, bal-
ance, and loudness controls, with the vol-
ume and loudness functions frequently
being combined in one control.

Current practice is to provide some de-
gree of independence in the tone controls
for the two channels. Some preamps have
entirely independent tone controls for both
channels, while others have ganged bass
and treble controls with additional bass
and treble controls for one channel on the
back of the chassis.

Clutch-Type Controls. The physical
problem of mounting control knobs is be-
ing simplified by the recent availability
of “clutech™-type concentric pairs of con-
trols. These controls have two knobs, one
small and one large, each of which can be
used independently. Both can be used to-
gether, however, by pressing one knob in,
thus actuating a clutch which locks both
controls into a ganged pair.

This type of control is particularly use-
ful in tone control circuits. With the clutch
“out,” the tone balance of each channel can
be adjusted by the individual knobs. Once
a balance is achieved, the two controls are

(Continued on page 143)
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New tube development
may radically change
electronic circuit

design

BRIGHT FUTURE

L TS

for COLD CATHODES

HE RECENT DEVELOPMENT of the

“cold-cathode” vacuum tube promises
to cause a revolution in electron tube
manufacturing and in every type of tube-
using electronic equipment. The cold-
cathode tube, developed jointly by Tung-
Sol Electric, Inc., and the U. S. Army
Signal Corps, is considered the first major
breakthrough in tube design since the addi-
tion of the suppressor grid.

Until now, practically every vacuum tube
cever made has contained a hollow cylinder
of nickel coated with oxides of barium and
strontium. Inside the nickel cylinder is a
tungsten filament which, when subjected
to a flow of current, radiates heat. After
about thirty seconds, the whole cathode
structure is brought to a “red-hot” heat
and electrons are literally boiled out of the
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By
HOMER WILLIAMS

oxide coating. The *“hot-cathode” system
consumes a considerable amount of power,
accelerates the breakdown of tube ele-
ments, and necessitates special filament
circuits.

As its name implies, the ‘‘cold-cathode”
tube operates without heater circuits.
When it is completely perfected, it will
require no filament wiring at all. Gone
will be filament transformers and filament
windings on power transformers. And since
there will be no filaments, there will be no
warm-up time; the cold-cathode tube will
go into operation within one second after
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the power is turned on. Filament burn-
outs will be a thing of the past: tubes
might well last indefinitely. In fact. Tung-
Sol now has under test a cold-cathode vacu-
um tube which has been emitting eleetrons
for over 14,000 hours with no apparent
deterioration.

The design of the cold-cathode vacuum
tube was made possible by the discovery of
a startling electron emission phenomenon,
While performing experiments on the sce-
ondary emissive qualities of magnesium ox-
ide (more familiar to most of us as the

Fur-bundled young lady at right
displays sample of cold-cathode
vacuum tube. The power required for
one hot cathode will run ten mag-
nesium oxide cold-cathode tubes.

chief ingredient of milk of magnesia),
scientists at the Signal Corps Research
and Development Labs observed to their
amazement that, even with no external
stimulus, a nickel cathode coated with mag-
nesium oxide continued to give off elec-
trons as long as a voltage potential was
applied. It was natural that this phenome-
non should soon find practical application.
After extensive work was done to deter-
mine the best means of preparing the oxide
and how to apply it to a cathode, workable
cold-cathode tubes were produced by Tung-
Sol under a contract with the Signal Corps.

‘“Avalanche’’ Process. Although the
phenomenon of self-sustained emission is
not fully understood, the action is thought
to be as follows. When the first electrons
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leave the magnesium oxide coatings, a posi-
tive charge is developed at the surface of
the coatings. Since the coatings are very
thin, a high clectrical field is ereated
across them. It is assumed that when elec-
trons begin to leave the coating. the result-
ing field liberates more and more eleetrons.
This action continues in a sort ol avalanche
process until the liberated electrons ap-
parently gain enough energy to leave the
coating and enter the vacuum. As the elec-
trons pass through the various lavers of
magnesium oxide, they cause the emission

of a peculiar cold blue light which is the
identifying mark of the cold cathode.

When plate voltage is first applied to a
cold-cathode vacuum tube, the cathode
coating is not positively charged and emis-
sion does not take place. At the present
time. the initial cathode emission is ac-
complished by the inclusion of a tiny tung-
sten starter filament. Thus, today’s cold-
cathode tubes are not truly self-starting.
and a satisfactory starting means must yet
be developed. The present cold-cathode
tubes should be considered as relatively
crude models of more sophisticated designs
which will undoubtedly evolve as time goes
on and techniques improve.

Basic advantages of the cold-cathode
vacuum tube are long life, low power con-
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sumplion, and simplification of related cir-
cuit design and manufacturing technigues.

IBut what are the disadvantages? Disre-
cgarding the faect that ithe self-starting
feature must somehow be built in, the

cold-cathode tube suffers from the disad-
vantage of requiring a minimum operating
voltage of about 300 volts. This will pre-
clude its use in a.c./d.c. equipment and
other types of circuits which operate on
low DB+ voltages. The tubes are also
stightly more complex internally than com-
parable hot-cathode types. With respect to

Typical circuit for a
cold-cathode vacuum tube.

PUSH BUYTONM
SwiTCr - N.C

COLD CATHQDE
VACUUM TUBE -

05 uF |
SIGNAL INPUT ; a
FROM ™ "'_""-_.
PREAMPLIFIER
DRIVER TUBE |
u

s

2701 MEG

CROSSOVER

NETWURK

WOOQrFER

| ik TWEETER
sin
A SRR 4+ 300-300V
soxn oK
2 63V AC OR DC
A 4
e o e L

PUSH BUTTON
SWITCH - N.0

cost, noise level, and other characteristics,
the two types are about equal.

Practical Applications. The first oper-
ational cold-cathode tube made was an
audio output tube. Development work is
now being done on other types of tubes.
The changeover in tube manufacturing
techniques is not complicated. The basic
processing is so similar to hot-cathode tube
manufacture that the same factory ma-
chines can be used.

Cold-cathode tube research being con-
dueted by Tung-Sol is expected to lead to:
® A preamplifier tube using the principle
of secondary emission. This should be the
world’s highest gain amplifier tube.
® (old-cathode electron guns for usc in
cathode-ray tubes.
® General illumination lamps that will op-
erate as efliciently at 50° below zero as they
do at 100" F. No commercial fluorescent
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lamp will operate satisfactorily over such
a wide temperature range.

® Ultra-reliable tubes for computers which
consume little power.

® Tubes for undersea cables or other de-
vices which are difficult to service.

All these and many more possible appli-
cations of the cold-cathode tube [orecast
a bright future for it . . . so bright a fu-
ture, in faect, that some wags have been
heard to remark, “I wonder if the cold-
cathode tube will ever replace the tran-
sistor.” In the many arecas where neither
hot-cathode tubes nor transistors have
proved adequate, cold cathodes will doubt-
less find a broad field of usefulness. —30—
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By
PAUL SILVERSTEIN

Build an
Electrostatic

Tweeter

An experimental speaker you can make for

QINCE loudspeaker design is gencrally
KJ acknowledged to be one of the toughest
jobs around, the average person seldom
dreams that he can build his own. But it is
entirely possible for the home experimenter
to make a satislactory speaker -and an
electrostatic one at that!

And best of all: the electrostatic tweeter
system deseribed in this artiele can be built
for a total cost of about three dollars!
While this tweeter is presented basically
as an experimental project, its per-
formance will meet minimum high-fidelity
standards.

Special Materials. The theory of the
electrostatic tweeter is quite simple if we
think of it as a talking capacitor. If we
can make a capacitor with a flexible plate

56

only three dollars

that will move in accordance with varia-
tions of an applied audio signal, we will
have an electrostatic tweeter.

In this case we use a piece of steel for
the fixed plate of the capacitor (see ®);
for the moving plate we use a diaphragm of
—you’ll never guess—Saran Wrap! The
Saran Wrap is painted with a thin coat of
silver conductive paint (General Cement
Silver Print). When a polarizing or bias
voltage is applied to the two plates, an
audio signal of suflicient amplitude im-
pressed onto the polarizing voltage will
cause the Saran Wrap diaphragm to move
in accordance with the audio signal.

A connection from the plate of the output
tube of an audio amplifier (see and ©)
will provide the necessary polarizing volt-
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Template for making the fixed plate
of the tweeter. Use a /4" bit to drill the
1/g” steel plate. Two holes must be coun-
tersunk for heads of bolts to fit flush.

® - e .
.Yy Y, et " e [ e Y el Y
‘ 4
s s e
Y
* -0 0 0 O O* DR
r (E:DLN V4" COUNTERSINK '95' vy }

o0 © o o'e

!
Il-0 0 © 0 0 0
¥

age (350 volts is about right, but experi-
mentation may prove that either a higher

Drill holes in /4" steel plate as indi-

. or lower voltage will work better) and the cated in  ®. Use a 4" high S
a.c. signal voltage. drill. One-eighth-inch holes are drilled

The direct-to-plate hookup will work and countersunk to receive the 6-32 x

well if your speakers are near your ampli- 114" flat-head mounting bolts. File off

all burrs and make late i th.
fier. If your speakers are located some ur m e s smee

distance from your amplifier, the length

of the plate leads may cause the amplifier The flat-head bolts and nuts are

screwed through the plate to serve as

to oscillate. Should this occur, the alter- mountings for the tweeter when installed
nate hookup shown in @® should be used. in an enclosure. Heads of the bolts must
In ®, an inexpensive single-ended be flush with or below plate surface.
output transformer (Stancor A-3879 or
cquivalent) is hooked up in reverse to the SC°*Fh cellophane tape, %" wide, is
cccondary of the lifier's tbut 1 applied to the four edges of the stzel
secondary of the amplifier's output trans- o g el s ey
former. Polarizing voltage can be fur- tween steel plate and the Saran Wrap.

nished cither from the amplifier or from a
separate power supply. Any standard sup-
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Saran Wrap is cut to overlap the steel

plate slightly on all edges. Tape is ap-
plied first to the Saran Wrap “diaphragm”
and then is used to fasten the Saran Wrap
to the back of the steel plate. Another
layer of tape is applied on all the edges of
the Saran Wrap overlap as additional insu-
lation to prevent the silver paint from
shorting out at back of the steel plate.

The diaphragm is heated with a sun
lamp or 150 -200 watt light bulb until
all wrinkles are flattened and the Saran
Wrap begins to smoke slightly. (Five to
10 minutes at a distance of about 12”.)

Silver conductive paint is lightly

brushed onto the diaphragm after a pa-
per clip has been fastened to one corner of
the tweeter. The paper clip is used as the
contact point to the diaphragm. One of
the mounting bolts serves as the contact to
the steel plate. Paint is applied sparingly.

ply that provides from 250 to 350 volts d.c.
can be used.

Since clectrostatic speakers. by their na-
ture. tend to be low-efficiency devices, it
may be nceessary to “pad down” your
wooler to the eflicieney level of the clectro-
static tweeter. An 8- or 16-ohm L-pad is
recommended [or this purpose.

Try and Try Again. The amount of un-
distorted output available from the system
depends to a great extent on the relation-
ship between the polarizing voltage and the
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The three radiators are mounted in any

sort of framework or cabinet desired.
Your skill in woodworking will determine
the design, but be sure not to obstruct
front radiation of the tweeters. If desired,
up to six plates can be used to eliminate
any tendency toward point source effect.

Completed tweeter assembly cannot be
effectively tested by playing unless con-
nected to another speaker. Because of the
high crossover point, the tweeter will sound
thin and weak i operated by itself. It works
best with a full-range speaker or woofer.

@ EXISTING !
SPEAKER | AD
CONNECTED CIRI

70 AMPLIFIERl

OUTPUT

Alternate circuit to be used if
the circuits of and © cause

the amplifier to oscillate. Voice-

ICOK

®
Hookup for connecting the elec-
trostatic tweeter directly to output
tubes of a single-ended amplifier.
39K a7x
I
39K
©

Direct connection of the electro-
static tweeter to the output tubes
of an amplifier with push-pull output.

B+
220K

coil leads of Tl are connected
to amplifier output terminals.

audio voltage. If the audio voltage is too
high in relation to the polarizing voltage,
the tweeter will overload and distortion
will occur. On the other hand, if the polar-
izing voltage is made too high, the moving
diaphragm will arc out to the fixed plate.
The experimenter may burn outl several
diaphragms before coming up with the op-
timum arrangement. Luckily, Saran Wrap
is not expensive.

The author made three radiating cle-
ments at a cost of about $1.00 cach, and
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mounted them in an enclosure as shown.
Multiple radiators connected in parallel
help reduce the point source effect inherent
in flatplate electrostatic tweeters.
Remember that individual problems of
matching impedances {from amplifier to
speaker must be solved by the person who
builds the system. Experimentation is
necessary to get optimum results, When
the system is working at its best, however,
it can be compared with commercial tweet-
crs costing considerably more, —30—
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KITS!

The New Revolution

in Turntables

POPULAR ELECTRONICS checks out

IIE TEN-YEAR PERIOD starting with
R 1950 may go down in history as the cra
of the do-it-yourselfer. Today you can buy
Kits for huilding everything from tea tables
to hoats and houses. Cartoonists have
satirized, and psychologists have analyzed
—Dbut the fact remains that the average
man is becoming interested in mastering at
least a small section of his technological
environment.

Since the kit boom coincided perfectly
with the hi-fi boom, it was perhaps natural
that the biggest impact of the kit craze
should be felt in the hi-fi fleld. Starting
with a modest selection of 6-10 watt ampli-
fiers, the hi-fi kit market was rapidly
swelled by 20-70 watters, tuner kits, speak-
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hi-fi turntable kits

er and equipment cabinet kits, and tone
arm kits. It wasn’t long before you could
build a complete “kit-built” hi-fi system,
excluding the speaker, turntable, and the
pickup.

Although no reasons were given for the
lack of turntable and speaker kits, knowl-
edgceable audiophiles felt that the precision
assembly required for these components
would forever bar them from the do-it-
yourselfer’s workshop.  Consequently, it
was a shock to many last year when
Weathers Industries announced the intro-
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Gray HSK-33 features belt drive, hysteresis
motor, and 6l/-pound platter with 7" shaft.
These features insure wow-free operation.

duction of a kit version of its turntable.

“Oh, well,” said the startled audiophile,
“the only reason Weathers can do it is be-
cause they have a special design.” And then
the roof fell in! Rek-O-Kut, Gray, and
Thorens have all recently announced their
own turntable kits and Heath is even
marketing a changer kit.

Types of Motors. Hysteresis motors are
featured in three of the five available turn-
table kits—the Rek-O-Kut K-33H ($49.95),
the Gray HSK-33 ($49.50), and the Weath-
ers KL-1 (334.50). The main advantage of
the hysteresis motor is, of course, that its
speed is determined basically by frequency
of the power line voltage and not by the
voltage itself.

This means that a hysteresis motor is
worth almost any price to those audiophiles
who live in rural arcas or in houses with
inadequate wiring. At times, due to the
load on a powecer line, the voltage may drop
from 115 volts to 90 volts. When a turn-
table with a 4-pole motor is connected to 90
volts, it won't run at its regular speed and
records tend to sound pretty sick.

The Thorens TKD-101 ($47.50) doesn’t
use a hysteresis motor; minor variations in
line voltage can be compensated for by a
variable speed control—a feature which
no other turntable kit offers. This control
allows a =3% speed variation—a total of
about one musical semitone. The variable-
speed feature is also of imporiance {o
listeners who, for various musical reasons,
want to adjust the pitch of their records
on playback.

In addition to its hysteresis model, Rek-
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Special woven-fabric belt used by Gray is
slightly elastic to prevent the transmission of
any vibrations from the motor to the platter.

Position of drive belt on the platter of Gray
HSK-33 is adjusted by loosening or tighten-
ing one of the three motor mounting bolts.

Rek-O-Kut K-33H provides a spring-loaded
screw adjustment to increase or decrease ten-
sion on the belt which drives the platter.

6l
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Completed Rek-O-Kut turntable kit presents
clean functional appearance. Stereo tone arm
shown in photo is also made by Rek-O-Kut.

Thorens TDK-101 is the only turntable kit
featuring a variable speed control. Speed
can be adjusted over a range of # 3%.

Unusual combination belt-idler wheel drive
system of the Thorens is shown here. Speed ad-
justment knob is concentric with on/off switch.
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O-Kut also offers a Kkit, the K-33, with a
4-pole induction motor. This model is ten
dollars less than its hysteresis-powered
big brother, the K-33H. For the purposes
of this report, Rek-O-Kut supplied us with
the more expensive K-33H. In all respects
other than the motor, however, the two
Rek-O-Kut turntables are identical.

Partly because they are all single-speed
(33%5-rpm) units, all the turntables except
the Weathers KL-1 use belt drive, a sys-
tem which provides mechanical filtering of
vibration from the motor and is ideally
suited to single-speed operation. The
KL-1 has a rather unusual drive system
which we will discuss more fully later on.

Gray HSK-33. Considering the turntable
kits in alphabetical order, let’s first take a
look at the Gray HSK-33. A company long
renowned for professional broadcast
cquipment, Gray has chosen to use a simple
mechanical design combined with precision
machinery. A high-quality hysteresis
motor runs at a single fixed speed (1800
rpm) and is coupled by means of a special
woven-fabric belt to the outside rim of a
6!%-pound platter. This motor, which is
imported from western Germany, is me-
chanically isolated from the baseplate by
rubber shock mounts. The %" shaft of the
turntable rests in an oilite bearing well on
a nylon underfacing.

The Gray should be “run in” for about
ten hours before it is used, to allow the
nylon underfacing to form a smooth bear-
ing surface. After the break-in period, the
turntable runs noiselessly and smoothly.
The combination of a hysteresis motor, belt
drive, and a heavy platter insures cxcep-
tional speed constancy. Gray provides a
Formica-veneered base for the HSK-33
which will accept any 12" tone arm.

Rek-0-Kut K-33H. Rek-O-Kut's entry
in the turntable Kit race is a sleek-looking
belt-drive unit. The drive system of the K-
33H is in essence the same as Gray's, but
there is a different type of motor mounting
and platter shaft bearing.

Rek-O-Kut prefers a hard ground shaft
rotating in an oil-filled well and riding on a
single precision ball bearing. This is the
same setup used through the years in the
very popular Rondine line, and can be con-
sidered a time-tested and proven design.
The hysteresis motor itself seems to be
quite similar to the motor used in the
Gray HSK-33. Both are German-made and
of excellent quality.
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A screwdriver and pliers will enable you
to assemble the K-33H in less than an hour
and the job can be tackled in perfect con-
fidence by a rank amateur.

In the model sent to us for test assembly,
there was a slight tendeney for the drive
belt to rub on the belt shield. This was
quickly cured by trimming the shield
slightly with a kitchen knife- —the metal is
soft cnough to cut casily. Other than this
minor problem, assembly was simple and
straightforward. After the belt tension
and the motor-mount adjustments were
made, operation was smooth and quict.

Thorens TDK-101. A somewhat differ-
ent approach to the turntable kit problem
is taken by Thorens, a Swiss manufacturing
firm. The factory-assembled Thorens turn-
tables have a number of interesting fea-
tures, not the Icast of which is their unique
drive system. The TDK-101 kit “borrows”
the drive of thesec more expensive turn-
tables and scales it down to kit size.

All of the current Thorens models, in-
cluding the TDK-101, usc a combination of
hoth belt and idler drive. A rubber belt
couples the precision-ground motor shaft
pulley to a speed reduction pulley. The
speed reduction pulley has a tapered shaft
in its center on which the idler rises and
transmits the drive torque to the inner rim
of the platter. In conjunction with the rub-
ber idler, the speed reduction pulley makes
possible the variable speed control adjust-
ment. Movement of the rubber idler wheel
up or down on this tapercd shaft varies the
speed within the =39 limits mentioned
before.

Because of the special speed adjustment
and drive systems, assembly of the TDK-
101 kit takes a little longer than do the
other kits. Still, assembly time should run
under an heur, and this should not be con-
sidered as an important factor in deciding
which turntable kit to buy.

Carce should be used in assembling the
speed adjustment linkages below the base
plate. Look twice belore installing any of
the levers and arms. Not that any damage
will result from error (other than to your
cgo), but a lot of time will be lost after

(Continued on puge 134)

Gum rubber drive wheel of the Weathers
couples motor directly to the inside rim of the
platter. Drive system is simple and trouble-free.
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Underside view of the Thorens shows lever
system that links the variable speed mecha-
nism to its control, which is on top of turntable.

Weathers KL-1 violates all the 'rules' of
turntable design and still provides top quality.
Both the motor and the platter are very light.
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Builds a

Stereo Power Amplifier
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l ERE is a finc dual power amplifier for

your hi-fi sterco setup. The SPA-53,
made by Arkay Radio Kits, Inc., 83-06 Van
Wyck Expressway, Richmond Hill, N. Y.,
offers the hi-fi beginner a top-notch 60-watt
monophonic amplifier. And when transi-
tion to stereo is desired. dual 30-watt iden-
tical amplifiers are available.

Two 30-watt power amplifiers are mount-
cd on a single chassis. kKxcept for the use
of a common high-stability power supply,
cach channel is an entirely separate unit
containing its own driver, voltage and

64

TO CHANNEL 2
TO POWER SUPPLY

power amplifiers. Dual phantom outputs
are included in the design, which enables
vou to mix the outputs of channel 1 (left)
and channel 2 (right) to form a third
(center) channel. In a monophonic bi-
channel system, hoth inputs are used after
a high-impedance crossover, and each out-
put is fed to its own speakers.

Each power amplifier channel may, in
addition to the stereo-monophonic feature,
bhe used as a separate power amplifier when
the inputs are fed with unrelated or com-
pletely separate program material. No in-
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Arkay’s SPA-55
dual hi-fi amplifier
is designed for

monophonic or stereo use

teraction or crosstalk exists between chan-
nels 1 and 2 of the SPA-55.

Putting It Together. Each of the four
basic construction divisions is adequately
described in the instruction manual. As a
bonus, the construction details of each di-
vision are completely illustrated on sep-
arate 17" x 22" pictorials of the chassis
underside.

Each assembly and wiring step is num-
bered. Perform the construction following
ecach step in order, checking ecach step off
alter it is completed. At several intervals
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Mount all parts and
hardware before wir-
ing. Note symmetry
of part locations.

FREQUENCY/POWER RESPONSE GRAPH
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CHANNELS | AND 2
FREQUENCY IN CYCLES PER SECOND

Wire transformer
leads in place first.
Leads are cut to size
and pressed flush
with chassis.

throughout the manual there are caution
notes advising rechecking of prior steps be-
fore continuing. This is good advice. Mis-
takes are easily found if you look for them
right after they are made.

Also, check the quality of your work.
Sloppiness in the beginning will only result
in a hodge-podge of wires when you are
finished. And keep an open eye for cold-
solder joints.

A resistance chart is provided for check-
ing the resistances at all tube socket pin
connections. Make good use of this chart,
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All wiring is in place in the
photo at right, prior to con-
necting the resistors and capac-
itors. Completed power ampli-
fier is shown in photo below.

and check the resistances before turning
the power on. Very often wiring errors and
cold-solder joints can be discovered and
corrected before they can cause any harm
or griecf.

The Circuit. Arkay has chosen a 6ANS8

{ube for its voltage amplifier-phase in-
verter. This circuit, basically an adapta-
tion of the Williamson, consists ol a high-
gain pentode direct-coupled to a triode
split-load phasc inverter. The 616 output
tubes operating with fixed bias work into a
“Super Linecar” (screen-tapped) output
transformer.

The design of the output stage incor-
porates both a bias and a balance control,
thus insuring optimum adjustment of
the individual tube currents. Bias is set
with a meter, as is usual practice, and bal-
ance is set by ecar. Simply set the input
level controls on the SPA-55 to minimum,
adjust the balance control for lowest hum
level in your speaker—and you're pretty
darn close to optimum balance. What
could be simpler?

After the amplifier has been in service 50

b6

MANUFACTURER'S SPECIFICATIONS

{for each channel)

30 watts

50 watts

=+1/5 db, 20-20,000 cps
at rated output

=+ 1 db, 10-50,000 cps
at 5-watt level

IM Distortion 1.5% @ 25 watts
Harmonic Distortion .99, @ 25 watts

Power Rating
Peak Power
: Frequency Response

Damping Factor 16
Output Impedance 4,8, 16 ohms
Hum Virtually unmeasurable

Sensitivity I-volt r.m.s. input

for full output

and 100 hours, repeat this adjustment pro-
cedure. There may be some drift as the
tubes are broken in.

The Arkay SPA-55 can be connected to
any conventional mono or stereo preampli-
fier. The results obtained should encourage
you to get out and build the rest of your
hi-fi equipment from Kkits, too.

POPULAR ELECTRONICS

WWW amerncaanadiohistary com


www.americanradiohistory.com

%ﬁ

Electronics Probes the

Secrets of the
Brain

NLY THIRTY YEARS AGO the Ger-

man neurologist, Hans Berger, placed
electrodes to the scalp and measured the
electrical voltages produced by the brain.
He found potentials of about 30 millionths
of a volt. The output was in wave form
now called alpha rhythm. Later other
rhythms were discovered, called beta, delta,
kappa, and theta. These arc the coded
messages of the brain.

Researchers were trying to unravel the
complex workings of the brain with only
about 1%, or less, of the braim mechanism
open to their inspection. At that time, con-
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By
ATKINSON

R. E.

ventional surface-of-the-scalp-recordings
provided only very limited access to the
clectrical activity of the brain.

Now, with the growing science of “depth
clectrography,” this is no longer true. Sci-
entists are learning to probe the inner brain
itself by the usc of delicate, hair-thin micro-
clectrodes. This penetration of the brain,
with its constcllations of 10 billion nerve
cells, is hardly less dramatic than the
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Conventional clectro-
encephalography, as
shown here, will con-
tinue to be useful.
However, depth elec-
trography provides
much better informa-
tion concerning the
operation of the brain.

probes of outer space, for no universe is
more important to man than the inner uni-
verse of his mind.

Work on depth electrography started, of
course, with animal experimentation, and
this is still continuing. One laboratory, for
example, has fed a monkey a miniature
radio receiver and a system devised to stim-
ulate electrodes in the animal's brain.
With the radio receiver in the monkey's
abdomen and a stimulating electrode in the
brain, a localized epileptic seizure can be
produced at will by pulsing the transmitter.
It is sometimes possible to locate the origin
of certain types of epilepsy in the brain.
This experimental work with monkeys
should bring a new understanding of epilep-
sy in humans and may one day enable this
dread affliction to be eliminated.

Application to Humans. As familiarity
with the techniques of depth electrography
has increased, work has been extended to
include human patients. The Rochester
State Mental Hospital reported several
months ago, for example, that depth elec-
trography had been employed with 90 psy-
chotic patients and the electrical activity
of the brain had been recorded through
3254 intracerebral micro-contacts. The find-
ings are important to the understanding of
the mechanisms of the central nervous sys-
tem of healthy people as well as those who
are ill.

Some researchers use 40-gauge stainless
steel wires, since both copper and silver
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may be toxic to the brain. As many as 12
such wires can be stranded together, the tip
of each wire being bared. A commonly em-
ployed electrode has eight such contacts.
Maps showing location of internal brain
structures aid in the placing of the clec-
trodes. When the electrodes have been im-
planted, recordings are produced with a
conventional electroencephalograph. The
various waveshapes include spikes, sinusoi-
dal waves, spike-and-wave patterns and
rhythmic repetitive waves of frequency
ranging from 2 to 20 cps, and to amplitudes
up to 1000 microvolts.

In one series of tests, investigators found
that the brain of one psychotic female pa-
tient produced unusual patterns of electri-
cal activity which always indicated that she
was having an imaginary discussion with
General MacArthur, or with Napoleon, and
she was urging him not to do violence to
her doctors.

Slow delte and theta rhythms (4 to 7
cycles) peculiar to infants and children may
be recognized in an adult whose mental de-
velopment has remained at a child’'s level.
Perhaps, in time, it will be possible to know
what many more patterns of electrical sig-
nals from the brain actually mean.

Feedback Circuits. As a sfep toward
understanding the functions of various
areas of the brain, scientists at Johns Hop-
kins University have been employing depth
electrography to chart the feedback circuits
involved in the coordination of electronic

POPULAR ELECTRONICS
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messages between the cerebellum and cor-
responding control centers in the cerebral
cortex. They report that these circuits seem
to have much in common with man-made
electronic brain systems. Cybernetics, the
comparative study of the control system of
the brain and electronic communication
and control equipment, will undoubtedly
benefit by the detailed tracking of neural-
electrical pathways being accomplished at
Johns Hopkins.

The action of stimulants and tranquil-
izers on the brain can sometimes be inter-

preted by means of the signal patterns
picked up by micro-electrode brain con-
tacts. Small plastic skull “buttons” have
been used to keep electrodes available for
two years or morc in some patients to aid
in such studies.

Currents Induced. When, instead of
measuring the electrical impulses coming
out of the brain, the scientists have intro-
duced man-made currents into the brain,
strange things have happened. One patient
heard music—the same tune each time the
stimulus was applied. And a child reported
that he heard his playmates calling for him
to come and play.

One of the leaders in the use of cerebral
stimulation studies in probes of the physi-
ology of memory is Dr. Wilder Graves Pen-
field of the Montreal Neurological Institute,
Canada. He found that stimulation of the
temporal cortex led to highly complicated
and organized thought patterns involving
memory. During an operation Dr. Penfield
used electrical stimulation in an attempt to
find the abnormal area involved in a focal
epileptic seizure. The patient exclaimed

May, 1959

that she was actually seeing herself give
birth to her baby girl morc than twenty
years before. Since then many patients
have reported what apparently has been
the direct stimulation of different memory
centers and the release of energy—in the
form of recollections.

The new frontier in brain wave recording
is opening an almost infinite universe for
exploration. New findings should improve
the accuracy of brain surgery, and lead to
an understanding, perhaps not of what we
think, but of how we think. 30—

The micro-electrode is a quartz
rod in Plexiglas holder. Two wires
are used, one to measure voltage,
the other to apply current. Com-
ponents: {A) current wire, (B)
voltage wire, (C) plastic handle,
(D) quartz rod, (E) wire, 20 mi-
crons in diameter. Current wire is
joined to heavier wire at (F).
Quartz rod is 6 cm. in length (G],
its maximum diameter (H) 130
microns. At point (i), 20-micron
wire connects to heavier wire.

‘\\\ \

®\\\1}. rl

Plastic headpiece with miniature
connector is used to facilitate the
study of brain-wave activity over
a period of time. Headpiece is
taped to scalp for support. Some-

times connector is attached to
head by means of a cloth stocking.
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By
DON LEWIS

e e e Antenna

Load Box

Tune your rig
with this simple

antenna current indicator

ID YOU EVER call “CQ" until you were

blue in the face without getting a single
answering peep? Probably every ham in
the call book, not excluding myself, has had
this unhappy experience. You get to won-
dering after a while whether your signal
has halitosis or your antenna has “bitten
the dust.”

There are several reasons for not ‘“‘get-
ting out,” among them: (1) poor band or
weather conditions; (2) stations on your fre-
quency causing QRM (interference); (3) in-
correct transmitter tuning. In addition,
Mother Nature can be fickle at times and
arrange the ionosphere so that you couldn’t
even twitch local S-meters with “lebenty-
zillion” walts shooting up your antenna.
When this happens, better turn off the gear
and catch up on your studies!
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The “Load Box” is intended to take at
least one of the unknowns out of the sit-
uation. When you make friends with this
amazing device, and learn to understand
what it is telling you, I am sure the number
of your QSO’s (contacts) will go up rapidly.
The Load Box can tell you exactly when
your transmitter is properly tuned, and if
the antenna is taking power from the trans-
mitter and radiating it.

Looking at the Load. Ideally, your an-
tenna should look like a perfect resistance
to your transmitter. If you have a dipole
(any band) and feed it with 72-ohm coaxial
cable, it will act like a 72-ohm resistor con-
nected across your transmitter's antenna
terminals. To check antenna performance,
purchase or make up a 72-ochm resistor
whose wattage is cqual to half the power
input of your transmitter. For a rig similar
to the DX-35 (or DX-40), ten 1000-ohm, 2-
watt resistors connected in parallel would
be about right.

Connect your antenna feeder to either
jack of the Load Box and plug in the re-
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sistor load to the other. Then encrgize the
transmitter and load the dummy antenna
(the resistors) by dipping the plate current
as you ordinarily do. Mark down the set-
tings of the plate and antenna tuning knobs
and note the brilliancy ol the bulbs.

Now remove the resistors, reconnect your

antenna, and fire up the transmitter again.
Check to sec if the knobs must be reset for
proper tuning, and if the bulbs are notice-
ably dimmer than before. If things haven't
changed too much, it indicates that the an-
tenna is working properly. If the settings
and bulb intensity do change, it indicates
that the antenna is too short, too long, or
that the transmission line is of the wrong
impedance.

Tuning the Transmitter. The greatest
value of the Load Box is in tuning up the
transmitter. Two or three more 'S” units
can be obtained by tuning the entire trans-
mitter for maximum bulb brilliancy——which
indicates that all the available power is go-
ing up to the antenna.

Often you will find that maximum power
output occurs at an entirely different power
input than the one specified in the instruc-
tion manual. One particular brand of trans-
mitter puts out 25% more power when run
at 10 watts less than the specified power
input! That extra 25% might make the dif-
ference bhetween a solid QSO and a lost
contact.

If you prefer, the Load Box can be left
in your transmission line circuit to indicate
when something goes wrong. I remember
one time when my signal reports dropped
off abruptly but the meter on the transmit-
ter indicated that everything was normal.
A check of the Load Box showed the bulbs
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PARTS LIST

Cl—.01-ufd. mica capacitor (see How It Works)
PL1, PL2, PL3, PL4 144 pilot lamp
1—1%" x 2” x 34" chassis box (Bud C-210! or

equivalent)
2-Phono jacks (RCA type)
4—12" rubber grommets
4—4-40 nuts, bolts, and lock washers

Fuam i
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Side pancls of cabinet have been fold-
ed down only to show internal wiring
of Load Box. Note use of rubber grom-
mets to hold pilot lamps and how the
wires are soldered directly to the bulbs.
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to be considerably dimmer, and inspection
ol the antenna immediately revealed the
source of the trouble. The branch of a tree
was rubbing on one side of the dipole. A
tree-trim job brought the signal rcports

back up to normal fast—thanks to the
Load Box. —30—

QT

HOW IT WORKS

The Load Box consists of four pilot lamps con-
nected in series with your antenna transmission line.
The ““juice” that you are pumping up to the antenna
must pass through these bulbs. When it does, it
causes them to light and hence provides a continuous
indication of the amount of power going up to and
being radiated by the antenna.

Capacitor C! detours some of the power around
the bulbs so that they will not overtoad. The size
of C1 will be determined by the power input of your
transmitter. If the Load Box is used in conjunction
with 65-watt rigs, such as the Heath DX-35, an .01-
ufd. mica capacitor is about right. For transmitters
Z in the 30-50 watt class, a .005-ufd. disc ceramic
should he used. For less than 30 watts, a .001-gfd.
disc ceramic will do.

Remove the Load Box from the transmission line
once your transmitter has been adjusted if your power
input is less than 10-20 watts. It takes about 2
watts to light the bulbs to full britliancy and this
power will do more good in the antenna than in the
bulb filament:

A i

s
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s
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ELECTRONICS

New applications for thermoelectricity

REFRIGERATOR that can fit into a

car’s glove compartment, a cold drawer
in the night table to store thosc ecvening
snacks, an air conditioner no thicker than a
window frame, a silent vibrationless kitchen
refrigerator that never wears out—-these
dreams of the future may soon become real-
ity to every housewife, thanks to the first
practical application of an old principle:
thermoelectricity.

Thermoelectricity, as used in electronic
refrigeration, is a new approach to cooling.
Gone will be the bulky kitchen refrigerator,
with its current-consuming electric motor,
compressor, and coils. In its stead will come
thermoelectric cooling junctions, small ce-
ramic units which will chill silently and
instantaneously at the flick of a switch.

Other completely new housewares which
thermoelectricity may make possible arc: a
combination electric heating or cooling pad

72

or blanket, a refrigerated mixing bowl, a
portable refrigerator, cooling coasters, pho-
to developing trays, water coolers, cooled
drawers for storing vegetables and other
foods, frozen storage drawers and cabinets,
mothproof drawers and closets for furs
and woolens, and combination freezer-
cookers. Also possible is a design for an
air dehumidifier working on the thermo-
electric principle.

Refrigerator . . . or Oven. Locked
in the laboratory sincc its theoretical dis-~
covery in 1834, a practical method of
electronic refrigeration has long been the
goal of scientists throughout the world.
The principle is simply that passing elec-
tricity through a junction of two different
materials creates a cold section at the junc-
tion. Only recent research by the Westing-
house Electric Corporation has produced
semijconductor materials efficient enough

POPULAR ELECTRONICS
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for practical applications. Simple to control,
and with no moving parts to cause n:oise or
vibration, the newly developed thermoelec-
tric junctions are capable of instant tem-
perature change.

But most amazing of all is the fact that
if the current is reversed, the junction ma-
terial heats instead of cools, turning a
refrigerator into an oven.

Thermoelectric Power. The imost im-
portant use of thermoelectricity may be in
generating electric power for homes and
industry. The new thermoelectric materials
which become hot or cold when electrified
can also gcnerate electricity when heated
by some outside source. The heat [rom a
coal fire or ruclear reactor may heat ther-
moelectric junctions, which would in turn
generate electricity. There would be no
intermediats mechanical apparatus to waste
cnergy and wear out.

May, 1959

Refrigerator of the future (on
facing page) draws cold directly
from electricity with no moving parts,
noise or vibration. The new thermo-
electric cooling device allows sepa-
rate temperature drawers for frozen
foods and vegetables, as well as a
regular refrigerator compartment.

Patterned wall panels will heat,
cool, and light tomorrow's home.
The anodized aluminum patterns are
thermoelectric heating-cooling sur-
faces, superimposed on an electro-
luminescent light screen. Both color
and temperature can be selected
just by the twist of a knob.

by
SIMON DRESNER

Associate Editar

Thermoelectric power can he considered
as electrons pumped by heat, just as ther-
moeclectric refrigeration is heat pumped by
electrons. The thermoclectric generator
may find its best application where sim-
plicity, ruggedness. and high-temperature
operation are more important than top
efficiency. New materials have been devel-
oped which promise thermoclectric power
generation at temperatures up to 2000°F.
At present, efficiencies of 109» have been
realized, with 20 to 309+ anticipated.

Electron Distribution. Thermoclec-
tricity is made possible when two different
materials are joined together and subjecied
to a temperature difference. The junction
of the two materials must be able to con-
duct electricity as well as the flow of heat.
When such a junction is heated so that the
two materials are at different temperatures,
the distribution of electrons at the junction
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changes, and an electric current will flow
across it.

Figure 1 shows the distribution of elec-
trons in an ideal material heated at one end.
Electrons are normally evenly distributed
but when one part of the material is heated,
the clectrons tend to leave the warmer side

: Photographs and Diagrams Courtesy of Westinghouse Electric Corporation

used to pump heat, because each clectron
carries with it a certain fraction of the heat
contained in the entire material. As it
moves from the warmer portion to the cool-
er, it carries with it a quantity of heat as
well as its unit of charge.

If an electric current is forced through

Thermoelectric generator delivers electric power directly from heat.

The heat from two gas burners generates ten watts of

power in the

thermoelectric cells above them, emough to light the fluorescent lamp.

and concentrate in the cooler portion. This
means the material is now electrically po-
larized, with the cooler side negative due to
the excess of electrons.

If two materials in which electrons move
at different rates are joined together and
the circuit closed by a wire, as in Fig. 2,
then heating the junction will cause elec-
tron flow.

The Electron Pump. Now thermoelec-
tricity is a reversible phenomenon. This
means that if heat can be used to pump
electrons, them moving clectrons can be
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the junction, by means of a battery, as in
Fig. 3, heat will be pumped. The electrons
carrying heat from one place to another will
result in a cooling effect across the junction,
and the heat that they carry will ultimately
be delivered to the opposite ends of the
materials.

This describes thermoelectric power
electrons pumped by heat, and thermoelec-
tric refrigeration--heat pumped by elec-
trons.

Simple Semiconductors. There are
three types of materials which show thermo-
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electric properties; metals, which have a
sufficient number of free electrons to be
good electrical conductors; semiconductors,
where the number of electrons is intention-
ally restricted; and insulators, where there
are so few electrons that electrical conduc-
tion is poor. However, the insulators have

Fig. 1. Thermoelectric action oc-
curs when thermoelectric material
is heated. The electrons move and
accumulate on the cooler portion.

9. Z. Thermoelectric junction is
between two materials which move
electrons at different rates. When
junction is heated and the circuit
closed by a wire, current will flow.

Thermoelectric refrigera-
tion occurs when the current is
forced through the junction by a
battery. The moving electrons car-
ry heat, cooling the junction and
heating the ends of the material.

the highest thermoelectric voltage, definite-
ly a desirable trait for power generation.

The best materials for thermoelectric re-
frigeration are the semiconductors, the
same class of materials that transistors are
made of. They include compounds of such
common metals as iron, nickel, and man-
ganesec. In fact, the essential ingredients in
these new thermoelectric compounds are as
common and easy to obtain as those in a
dinner plate. Being ceramics, they are
chemically stable and inactive even at very
high temperatures. They can be heated in-
definitely in air without deteriorating, they
are simple to prepare, and their practical
use requires only the simplest electrical
circuits.

Hot, Cold, and Bright. The house of the
future will be heated, cooled, and lit, by a
single hot-cold panel. Such a pancl will
combine electroluminescent materials which
glow when electrified with thermoelectric
materials which both heat and cool. With-
out moving parts, a one-square-foot panel
will produce as mwuch light as a 25-watt
bulb, maintain a temperature approaching
that inside a household refrigerator and, by
the flick of a switch, raise that surface tem-
perature to about 130°F--for radiant heat-
ing.

May, 1959
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Crystai Osciilator

Circuits ——————___________ \
By
ROY FREELAND
Here are three selected and pre-tested r.f. oscillator Chief Ham Engineer

International Crystal Mfg. Co,

circuits which are guaranteed to work. These are good
basic circuits to use in transmitter oscillators and VFO
circuits. Care should be used during construction and
wiring. Keeps leads short, and shield adequately.
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Lndl™70°200 Ke:

This circuit includes a variable capacitor for precise
adjustment of the crystal frequency. It offers a
load capacitance of 32 wufd. to the crystal and
may be used for frequencies up to 10 me.

( QuUTPUT

10044114,

200-20,000 KC:

+2iQV.

Room temperature stability of a few cycles can be
obtained with this circuit. Driving power will aver-
age about 5 milliwatts,

Third mechanical overtone operation requires a
tuned output circuit. This circuit is simple to con-
struct and will operate up to 60 mc. on third over-
tone crystals with reasonable output, Compute C
and L using the equation: f=1/27V LC.

POPULAR ELECTRONICS
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Does Your Hi-Fi

Sound Too Soggy

or Crisp?

Check Your
DAMPING ACTOR

O ONE in hi-fi seemed to care very much
about amplifier damping factor until
Mr. Villchur of Acoustic Research specified
that his AR-1 speaker system worked best
with a damping factor of 1. Then the storm
broke! All the experts—the hi-fi writers,
the manufacturers of amplifiers and the de-
signers of loudspeakers each contended
that he had the truth of the matter within
his grasp and the proper damping factor
was, variously, “1,” “15,” or even "“—10."
Variable damping factor controls appeared
as an integral component on some chassis,
or were available as accessories on others.
And the controversy still rages. . . .
We do not propose to debate damping
factor now (see July 1957 issue of POPULAR
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By
JAMES A. FRED

ELECTRONICS), but we are going to describe
a small test unit that makes it quile easy
to measure the “DF” of any amplifier.
The DF test unit contains a voltage
source which connects to the input of the
amplifier and a variable load that connects
to the output of the amplifier. A separate
a.c. voltmeter is used to measure “full”
and “no load” voltages. Since the input to
the amplifier is shunted by a 500-ohm con-
trol (R1), and the output is low impedance,
use either a VIVM or standard VOM.
When the DF unit is completed, connect
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J3

1O
AMP QUTPUT
Je

Amp. Input terminals of the DF unit. If
an integrated amplifier is to be tested, plug
into the Tuner jack and set tone controls
for “flat.”

Step 2. Connect the 16-ohm output termi-
nals of your amplifier to the Amp. Output
terminals of the DF unit.

Step 3. Connect an a.c. voltmeter to the
Meter terminals. Set the Meter Selector
switch to Output and the Load switch to
position 1. Turn on the amplifier and set
its gain control, if present, about half-
way up. Allow the amplifier to heat.

Step 4. Turn on the DF unit

PARTS LIST

J1-]J6—Five-way insulated binding posts (three
red and three black)

PL1-Pilot light assembly with #47 bulb

R1-—500-ohm potentiometer (with s.p.s.t. switch)

R2 -7.5-ohm, 5-10 watt wire-wound resistor

R3, R4—4-ohm, 5-10 watt wire-wound resistor

S1-—On-off switch (on rear of Rl)

S2—D.p.d.t. rotary switch (Mallory 3222])

S3—S.p., §-pos. rotary switch (Mallory 3215])

T!—Filament transiformer, §.3-volt, l-amp.. cen-
ter-tapped secondary

1—514" x 634" x 214" Bakelite cabinet with panel

the voltmeter to the meter terminals. Turn
the Meter Selector switch to the input po-
sition. Plug the line cord into a wall socket
and turn the instrument on. The Voltage
Input control (R1) should give you a range
of zero to about 4 volts a.c. To check the
load resistors and switch wiring, connect
an ohmmeter to the Amp. Output termi-
nals; you should rcad 4, 8, and 16 ohms as
the Load Selector switch is rotated.

You can measure the damping factor
of an amplifier by the following steps:

Step 1. Using a shielded lead, connect the
input jack of your basic amplifier to the
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and slowly advance the Voltage
Input control until the voit-
meter reads one volt.

Step 5. Connect a 20-ohm
variable resistor across the
Amp. Output terminals and
adjust it until the meter reads
0.5 volt. Disconnect the resis-
tor and measure it with an
ohmmeter, This resistance
equals the internal impedance
of the amplifier.

Step 6. To convert this figure
into the damping factor of the
audio amplifier, divide 16 (the
output impedance of the am-
plifier) by the internal imped-
ance of your amplifier (found in Step 5). The
answer will be the damping factor of the
amplifier.

There is another method for measur-
ing DF that will crosscheck your results.

Steps 1 through 3 are the same as above.

Step 4. With the Meter Selector switch
set to Output, turn the Voltage Input con-
trol until the voltmeter reads 2 volts. Label
this voltage E1.

Step 5. Turn the Load Selector switch
to the position that corresponds to the im-
pedance of the amplifier tap you are using.
Now, record the new voltmeter reading
as K2.

Step 6. The formula for DF is: DF =
E2/(E1— E2)

Several amplifiers were checked using
both methods, and the results were nearly
the same. Effects of different audio test fre-
quencies were also checked. The same re-
sults were obtained with 60-cycle line fre-
quency and 8000 cycles.

This DF unit won’t resolve the high vs.
low damping factor argument, but it will
let you know what position your amplifier
holds in the controversy, —{30
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ELECTRONICS

Builds a

Vacuum-Tube Voltmeter

Printed-circuit board makes the RCA Vo!tOhmyst

an easy-to-assemble kit

HE FIRST PIECE of quality electric

test equipment you should have for your
test bench is a vacuum-tube voltmeter.
A VTVM found in service shops and indus-
trial plants throughout the country, the
RCA “VoltOhmyst,” Type WV-
77EK, is now being offered in
kit form.*

What It Can Do. The Volt-
Ohmyst WV-T7TEK measures
a.c. (rm.s.) and d.c. voltages
up to 1500 volts, peak-to-peak
voltages to 4000 volts, and re-
sistance up to 1000 megohms.
There is a high input imped-
ance on all d.c. and a.c. voltage
ranges, allowing the use of this
VTVM in circuits where VOM's
with a lower input impedance
would result in loading of the
circuit under test—and a resultant error in
voltage reading.

The VoltOhmyst utilizes a push-pull bal-
anced d.c. bridge with the meter in the

i l’qr comp]etelinformulion on the VoltOhmyst, write to
Radio Corporation of America, Commercial Lngineering
Dept,, Section PE-10, Harrison, N. J.

May, 195¢%

plate circuit, which affords excellent line-
arity of response, good stability, and very
high input impedance. Additional features
include: provision for zero-center indica-
tion, useful in discriminator and bias meas-
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Large, clear meter face permits quick, accurate readings.

urements: separate scales for low a.c.
voltage measurements to assure accurate
readings; a circuit design which allows
measurement of a.c. in the presence of d.c.
and vice versa; a separate d.c. probe with
a 1-megohm resistor which minimizes ca-
pacitance-loading effects; and electronic
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protection against meter burn-out. Also,
the resistors in the ohmmeter ranges are
protected by a separate fuse.

Putting It Together. The WV-T7TEK
utilizes a printed-circuit hoard to facilitate
assembly. This board provides a rugged,
pre-wired mounting for the components
and, if the parts are properly inserted and
soldered, makes for a neat and trouble-free
assembly.

The symbol number of the part to be
mounted is printed on one side of the board,
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the leads to the copper foil, cut them to
%" from the board.

Recommendations. The instructions
for assembling and wiring the VoltOhmyst
have been carefully thought out and pre-
sented in seven major construction steps.
The PoruLaR ELECTRONICS editor who as-
sembled the VoltOhmyst makes the follow-
ing recommendations.
® Insert R1ij as the first substep in Step 2.
This section of the printed circuit is crowd-
ed. Installing R1} first will permit you to
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+ st crouno
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The VoltOhmyst uses a time-proven
RCA circuit for optimum results.

and the copper wiring is etched on the
other side. When the assembly instructions
call for mounting a part, make sure the
leads of the component form a right angle
to the body of the part. The leads, when
properly bent, form the two long portions
of a “U” shaped unit, the bottom of the
“U” matching the dimension between the
two holes. Some parts, such as the dise
capacitors, tube sockets and the selenium
rectifier, do not require bending.

Place the leads in the holes provided and
pull the part snug to the hoard, so that
the leads protrude on the etched side of the
board. Spread the leads slightly to prevent
the part from falling out. After soldering
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mount the adjoining components with ease.
® After mounting the two snap-in sockets
on the printed-circuit board as instructed
in Step 2, be sure to solder each connection
point as instructed. Do not be fooled into
thinking that these connection points make
a good electrical connection.
® When connecting R10 to the printed-
circuit board in Step 4, do not cut the leads.
Otherwise, wire must be added to reach a
connection point later on.
e In Step 4, the instructions call for tin-
ning the negative and positive terminals of
the dry cell. When doing this, be careful
not to apply too much heat with the solder-
ing iron. Excessive heat will damage the
cell.

Calibration. The instructions state ex-
actly how to calibrate the VoltOhmyst.

POPULAR ELECTRONICS
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R18 R7 R6
AC BAL DC CAL AC CAL

After calibration, our model was checked
against laboratory standards. All scales
except the a.c. ranges were found to be ac-
curate to within 3%. The a.c. ranges were
off because the home 117-volt a.c. power
line was used as an a.c. calibration voltage.
Unfortunately, home a.c. power line fluc-
tuates throughout the day. Night voltage
could be as high as 122 volts, but when the
power demand is high, the line voltage
often drops to 105 volts.

In general, the calibration procedure per-
mits satisfactory calibration for most
servicing purposes.

Comment. The VoltOhmyst assembles
without difliculty, works nicely, is fairly
rugged, and has ample accuracy for most
practical work. The meter face is large,
calibrations are fairly easy to read, and the

Completely wired unit is at
left. Note the three internal
adjustment potentiometers.
Diagram below is from the
construction sheet. Well
planned illustrations reduce
complex wiringtoa simple task.

| N—SWITCH

s
(»'F! ' |

knife-edge pointer permits readings with
good accuracy. This reliable measuring de-
vice will prove extremely useful in tele-
vision and hi-fi repair as well as in many
industrial applications. {30

Ohm's Law Wheel

May, 1959

Has Ohm’s law got you going around in
circles? Take a look at the wheel at left
and rotate no more. All of the Ohm’s
lJaw equations are arranged in one simple,
easy-to-read grouping. Simply seclect the
desired unknown (E, I, R or W) from the
inner circle of the wheel, then scan its
quarter of the outer circle for the one of
the three available equations that applies.

Of course, you can work in the other
direction if you have any two known values.
For example, if I and R are known, then
the wheel indicates that the equation with
which to find W is I'R. If you want to find
B, it's IR. —Henry L. Weisberg
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Popular Electronics

A AR TOO OFTEN tools are acquired in a

P ‘:,“ Serewdsi Set haphazard manner without thought for

j -‘:"2:3 = °§|wd”ver - quality or future needs. PoPULAR ELEC-
F{;,"a' . (blade type) TronIcs has prepared a recommended tool
2 o list for the tour basic groups who work or

experiment in clectronics. They are: (1)
the kit builder who requires only a few

3
7 /', 2 basic tools; (2) the project huilder who
// constructs the P.II. do-it-yourself items;
Phillips Screwdriver o (3) the radio-television service technician:

and (4) the electronic experimenter who
designs and constructs electronic gear.
Fach group has ils own requirements.

TOOLS RECOMMENDED

Needle-Nose Pliers

Bent Long-Nose Pliers

Linemen’s Pliers

Diagonal-Cutting Pliers

Slip-Joint Pliers

Wire and Cable Stripper

Screwdriver Set (blade type)

Phillips Screwdriver

Offset Screwdriver

Jeweler’s Screwdriver Set

Locking Plier Wrench

Diagonal-Cutting Pliers Adjustable End Wrench (open to 73”)
Combination Wrench Set (%s”-34")
s e Socket Wrench Set (Y4”-7%s")
o W Setscrew Wrench Set (Allen type)
- Hand Drill

Linemen's Pliers

Electric Drill, 4" Geared-Key Chuck

Electric Drill, %" Geared-Key Chuck

% Drill Set, High-Speed

Electric Drill Stand

" o s Circle Cutter {for drill)
Tinner's Snips Q
- Center Punch
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Recommended Tool List

When purchasing tools to satisfy your
workshop needs, always remember that
quality tools will do a quality job—for a
lifetime. Far too often, a hacksaw, pair of
pliers or a drill purchased for 88 cents does
a grand job—for about a week. Then the
dented dull tool is dropped to the bottom of
the junk box as a memento of 88 cents
dropped down the drain.

The following tool list gives both essen-

tial tools and optional tools for each group Soldering Gun

of users. The essential tools are shown in
color, the optional ones in black.

Kit Project I 'I';l;:::!;o Electronics .
A . ‘ A .
Builder Builder | o= cian [Experimenter 7 7 T
i — {
& l o @ . ¥
‘ ‘ 3’# A

l

Socket Wrench Set

Y N )

A

v

|

(\i é;/ Soldering Pencil fron

i 9
weezers P

A

A

Electrician's Knife

Chassis Punches

o000 o000 00?9
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Recommendecd

Tool List

Kit | Proje

i TV-Radio | Electronics

BT egarad Suilder | butder |, Service | Expert
Chassis Punches | U - &
Plostic:dignment Tool-s - o ® L] , w =
Allen {Hex) Vz;n-dget B _t = | e | ® =
Bench Vice, Swivel Base - IR .— —--'ﬁ b
Bench Vice, Clamp-On Base l B o B »
Drill Press Work Holder [-] [ 3
Flat Bastard 8” File * A -
Round Bastard 6” File - I ¥ ® &
Slim Taper 6" File g e P e
File Cleaning Brush . [ ] F
Hacksaw (for 10-12” blades) » @ L
Hacksaw Blade (32 teeth;'i_nc;\) - ® | b |
Try and Miter Square < el
Scratch Awl | =] [ -
Dividers (6" wing) =t ‘ ! ™
Tinner’s Snips - % B
Reamer (14"-14") B @ o e
Electrician’s Hammer . ; o o | L
Steel Tape, Power Return L ) ﬁ"— ¥ B ™
Soldering Gun ® [ ] . o [, ]
Soldering Iron {100-150 watts) W ™ o B
Soldering Pencil Iron {30-40 watts) @ ® - @
Inspection Mirror ® o | & o
Tweezers = ® | @ i -
Straight-Cut Snips * e
Electrician's Knife [ ] [ i w
Bench Brush ® W l ¥ I D
Soft Brush ® | b | @
Tool Box w » | * & J

*For home calls, a radio-television serviceman requires a tube caddy case.
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Exploring the corners of the DX bands

HENEVER

some poor guy
wants to pep up his
c.w. copying speed,
he invariably gives
his crystal filter and
his patience a good
workout by squint-
ing and straining to
knock out the four
stations calling
“CQR-DX AC4” on
top of his tavorite
cw. practice drill
station, which hap-
pens to be located in
“QRM Alley.”

Feeling pity for
him, his helpful wife
tries her fist on his 1944-vintage army
key and buzzer set, tapping out a wrist-
wrenching 2 wpm. Little does our friend
suspect that he can practice-copy every
day on the same high-powered, clear-chan-
nel commercial station, a station using an
automatic tape which sends at a fixed speed
every time.

For example, a “regular” who gives out
with 16 or 17 wpm is Station WNY, op-
erated by Radiomarine Corp. of America in
New York City. This station transmits at
10 minutes past every even hour on 6519.5
ke. and 13,060.5 ke.

May, 1959

Oil drilling rigs in Gulf of Mexico @SO on FM at 25 mc., and can be heard
throughout the United States. Normal power: 50 watts into a whip antenna.

Another old reliable in the 16-17 wpm
family is Station WCC, also operated by
Radiomarine Corp., but located in South
Chatham, Mass. You can snag this sta-
tion at 50 minutes past each fourth hour,
starting at 0050 GMT (1950 EST) on 2036,
4268, 6505.5, 8586 and 12,925.5 kc. They
drop the 4268-kc. channel and add 17,271.2
ke. for their 1250, 1650, and 2050 GMT
broadcasts. You can't miss their ten-ton
signal; it stands out like a basketball player
at a midget's convention.

For those ready for a slightly higher
speed, a dandy station to copy is WHD,
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Old-time radio shack
aboard tanker is typical of the
shipboard stations QSO'ing
the Marine Operators ai
Gulf and South Atlantic ports.

operated by The New York Times,
which is on twice a day broadecasting
news to ships at sea. They bounce
along at a cool 22 wpm. The sked is:
0500 GMT (2400 EST)—6512 and
13,020 ke.; 1900 GMT (1400 EST)—
13,020 and 16,968.8 ke. If you copy
them, drop them a card and tell them
all about it——they’'re interested.

Long-Wave Beacons. The long-
lost cousin of short wave, long wave,
has its share of interesting stations,
and you might like to try a few on
for size. Beacon Station NSC on 532
ke, (most broadcast-band sets will
make it down to this frequency) uses
only 25 watts and has been widely
reported. This station is at Floyd
Bennett Field, Brooklyn, N. Y., and uses a
250’ inverted “L” antenna. They would
like reception reports.

If your receiver barely makes it down
to 532 ke, you can use a crowbar on the
capacitor to get it down to 526 kc. where
you can hear Station SSC. The U. S. Air
k'orce operates this station at Shaw AFB,
Sumter, S. C., and they throw their signal
several thousand miles when conditions are
good.

Collector’s Item. One of the rarer
countries, not heard on the air since Alf
Landon was in knickers, is Lithuania. They
can still be heard from time to time, how-
ever, with Station LYG in Kaunas doing
the honors on 5940 ke. and approximately
8502 kec. evenings. Transmissions have
been of the familiar automatic re-run c.w.
call letter tape, at reasonably slow speeds.

Fingers were crossed the day our first
reception report and prepared-reply-QSL
was sent merrily on the way. The same fin-
gers were also crossed on the occasions
of the mailing of second, third, and fourth
reports to LYG. Finally, in wild-eyed des-
peration, a report was sent to a local ham
with a letter expressing the hope that he
might be able to swing a QSL for us.

You can imagine the goings on here the
day the officially stamped and signed paste-
board was returned to us, with the words
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“Thanks, Tom” scrawled across it in noth-
ing less than Kelly green ink.

Cops and Robbers. It's really amazing
how the Monmouth County, N. J., Police
Department’s radio station KEA317 gets
out. Using a mere 500 watts on 2422 kc.,
they pack a signal so strong that they
sound like a local when heard in locations
many hundreds of miles distant. No weld-
er's nightmare, their trim 156° antenna
tower probably gives the signal that extra
zing.

Hearty, QRM-numb old-timers may re-
call the days when 2-mc. police stations
swarmed all over the place. All but a hand-
ful have now abandoned these channels for
the 30 to 50 mc. and 150 to 170 mc. bands,
and today you really feel embarrassed when
a visitor to the shack asks the inevitable
standard question, 'Say Charlie, can you
pick up police calls on that thing?”

If you live east of the Mississippi and
north of the Mason-Dixon and can't hear
this station, you'd best give up the idea of
trying to hear DX on a crystal set.

All at Sea. While you are browsing
around for KEA317, you will come across
their neighbors in the 2400 to 2500 kec.
band. The 2406-kc. frequency is busy on
both coasts, what with ships @SO’ing the
Boston, Eureka (Calif.), and San Francisco
Marine Operators. Ships also QSO the

POPULAR ELECTRONICS
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Mobhile (Ala.) and Seattle Marine Opera-
tors on 2430 kec.

On 2450 kec., the Boston and Galveston
Marine Operators hold down the fort.
Tampa’s Marine Operator comes in like a
ton of bricks on 2466 kc., and likewise New
Orleans on 2482 ke. The Miami Marine Op-
erator does her operating on 2490 ke. And
several other police stations can also be
logged here.

As far as c.w. is concerned, there are a
few Navy Reserve nets operating in this
region, often transmitting practice drills
which are very good for anyone trying to
jazz up his wpm.

0il Drilling Rigs. From time to time
we are asked about the FM QSO'’s that are
often heard in the 25-me. range. These sig-
nals, which evidently are being received
throughout most of the Western lemi-

Code practice at a cool
22 wpm can be had from
The New York Times ra-
dio room, part of which
is shown here. The latest
news is broadcast to
ships at sea twice a day.

sphere, are used by literally hundreds of
oil companies who QSO their drilling rigs
in the Gulf of Mexico. All that signal from
just 50 watts fed into a whip antenna!

Shrimp Boats. Here's a chance to put
that trusty receiver through its paces on
some really low powered phone stations.

If you live in the Northern or Western
United States, or Canada, tune to 2830 kc.
some evening. This is the Gulf of Mexico
intership frequency and it is chock full of
35-, 50-, and 75-watters, located on shrimp
boats and the like. Through many receiv-
ers will come a noise that sounds like a
100-man Swahili talkathon, but a really
“hot” set will be able to *‘sniff out” a better
carrier and lay it on your doorstep, right

May, 1959

over the mumble-jumble, rewarding vyou
not only with self-gratification, but with
glimpses of the colorful QSO's between the
trawlers.

If you live where 2830 ke. is a “local”
frequency, you can take a crack at 2198
or 2126 ke., where ships work harbor tele-
phone stations in the New York, Seattle,
San Francisco and Los Angeles areas.

Canadian Clock. Just a stone’s throw
from the 80-, 40-, and 20-meter bands,
many hams and SWL’s have long noticed
an odd-ball signal consisting of a series of
rhythmic modulated ‘‘dots,” interrupted
cach minute by a recorded announcement
giving the correct EST. This is Station

CHU, run by The Dominion Observatory,

Dept. of Mines and Technical
Ottawa, Ont., Canada.

These signals are for the most part
better for calibrating a ham-band band-
spread than WWYV as they are so much
closer to the bands themselves. They are
on continuously on 3330 ke. (300 watts),
7335 ke. (3 kw.), and 14,670 ke. (300
watts).

Station CHU is also interested in know-
ing the extent of its audience, and in lieu
of taking a door-to-door poll to find out,
they request that you send them reception
reports. Recently they have gone “ham”
and have started sending out a jaunty blue-
and-white block-letter QSL. —{30
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] Happy Snap, having only an s.p.s.t.
switch, wanted to turn on a flood-
light and a pilot light on the control
board at the same time. Expecting no
trouble, he wired his setup as shown.
After double-checking his connections,
he held his breath and inserted the wall
plug. Things didn't quite work out. Do

you have any idea why?
—~Robert L. Noland

emmasasssEssssmzum?

WATTMETER

R | 3

AMMETER

1#7v.AaC

o

l‘-‘OL“AETER MOTOR

2 Dewey Dubblecheck, who believes in
making all measurements twice, con-
nected a voltmeter and an ammeter to
measure the power drawn in this circuit.
Using the formula: W = E X I, he found
that the motor drew 40 watts. He made
the measurement again, this time using
a standard wattmeter, and read only 30
watts. Dewey is puuzled—are you?

—Donald R. Wesson

Electronic
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These four thought-twisters are arranged
in order of increasing difficulty

(Answers on page 144)

METER e

LEE YRR |

3 Sam Addit made this simple com-
puter to add any numbers from | to
6. The resistors were adjusted so that if
battery #1 were switched in, the 0-15
voltmeter would read |, switching in bat-
tery #2 would give a reading of 2, and
so on. He figured that if a combination
like 2 and 5 were used, the meter would

read 7. What did it actually read?
—Hal Carlson

-»——J/fxﬂ'.-—o G2 b 4

Ned Work has a mesh of I-ohm re-
sistors connected as shown and ex-
tending across his living room floor.
Some day he hopes to extend the mesh
all the way to infinity—and maybe even
beyond. Can you calculate what the re-
sistance will be between points "A" and
"B" when his "tangled web' is finished?
~—Roy S. Reichert

—Gene Harris
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Transistor Topics

By LOU GARNER

OTH the United States and the USSR
have successfully launched a number
of artificial earth satellites. The Russian
Sputniks, in general, have been relatively
large units, carrying com-
paratively heavy instru-
ment ‘“packages,” while
the American satellites
have been fairly small,
carrying compact and
lightweight instrumenta-
tion. The relatively high-
er efficiency of the Ameri-
can satellite payloads in
terms of transmitted in-
formation has been made
possible by our lead in the
design and production of
transistors and related
semiconductor devices.
Most of the Sputniks,
for example, have used
vacuum-tube operated in-
struments and transmit-
ters requiring large,
heavy, and short-lived
battery power supplies. Our satellites have
used transistorized instruments and trans-
mitters, requiring relatively little in the
way of battery power. But quite aside from
lower power requirements, transistorized
equipment is, by its very nature, compact,
light, and extremely rugged characteris-
tics which are ideal for satellite applica-
tions.
With reader interest in satellites running
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at fever pitch, vour columnist has received
a number of requests for information on
the type of transistor circuitry used in our
satellite instruments. In response to these
requests, we've managed to dig up a moder-
ate amount of data.

Perhaps the item of greatest interest is
the type of radio transmitter used. Figure
1 is a schematic diagram of the 60-milli-
watt “high-power” transmitter in the “Ex-
plorer 1.” It uses special high-frequency
transistors not available to the general
public. @1, ©2 and Q3 are all p-n-p diffused-
base germanium transistors; @1 and Q2

Instrumented payload of "Pioneer”” moon rocket includes devices for
measuring magnetic fields and the temperature of the vehicle's interior.

are used in the transmitter proper, while
@3 serves as a collector-modulator.

In operation, @1 is connected as a crystal-
controlled r.f. oscillator, operating at ap-
proximately 54 mc. The common-base cir-
cuit configuration is employed. A three-
winding r.f. transformer, T1, serves both to
provide the feedback necessary to start and
sustain oscillation and as an impedance-
matching device to couple energy from the
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oscillator to the second stage. T1's primary
winding is tuned by €8 and Cj. C2 and C5
are bypass capacitors.

The r.f. signal obtained from T1’s output
winding is coupled through C7 to @2’s emit-
ter-base circuit, appearing across emitter
load L3-R4. Transistor @2, in turn, serves
both as a frequency doubler and as a
buffer amplifier, supplying a modulated
r.f. signal at approximately 108 mc. to the
antenna system through output matching
transformer T2 T2s primary winding is
tuned by CS and C9.

A common-emitter amplifier, @3, is used
as a collector-modulator, and is coupled to
the buffer (@2) collector circuit by match-
ing transformer 73. @3's input signal, sup-
plied through Ci2, is obtained from a num-
ber of subcarrier oscillators which, in
turn, supply signals conveying information
on satellite skin temperature, internal tem-
perature, the impact of micrometeorites,
and the intensity of cosmic ray radiation.
Operating power is supplied by a set of
long-life mercury batteries.

As space permits, and if your letters and
postcards continue to indicate interest,
we'll try to report on some of the other
transigtor circuitry used in our earth satel-
lites and space vehicles.

Reader’s Circuit. Until that happy day
when v.h.f. and moderate-power r.f. tran-
sistors are available at reasonable cost,
many types of low-voltage-powered mobile

90
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~15.6 V.

equipment will continue to use vacuum
tubes. Tubes, or course, generally require
fairly high B+ voltages, and this necessi-
tates the use of a low-to-high d.c. voltage
power supply with the equipment.

In the past, mobile ham transmitters,
short-wave receivers, portable p.a. systems,
and similar boat, aircraft, and automobile
electronic gear have used dynamotors or
vibrator-operated units as B-voltage power
supply sources. Such equipment is heavy,
expensive, noisy, and relatively ineflicient.
Today, however, with high-power transis-
tors readily available, it is possible to as-
semble a B-voltage power supply (or d.c.-
to-d.c. converter) which is superior to a
dynamotor or vibrator supply on almost
every count.

The schematic diagram of a transistor-
ized B supply capable of supplying up to
275 volts at 125 ma. is given in Fig. 2. Sub-
mitted by reader Lawrence Edwins (Whea-
ton, Md.), this easy-to-wire power supply
uses standard, readily available components.

Capacitor C2 is a 1600-volt tubular
“buffer” and 77 is a Chicago Standard
“Transverter” transformer, Type DCT-1.
@1 and Q2 are Delco p-n-p power transis-
tors. The full-wave rectifier is made up of
four International Rectifier Type SD500
silicon diodes. A heavy-duty s.p.s.t. toggle
switch should be used for Si1. Choose the
smallest fuse size you can usc consistent
with the anticipated load on the supply
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Fig. 1. The 60-mw.
transmitter used in the
“Explorer |."  Special
high-frequency transis-
tors are employed.

Fig. 2. Larry Edwins'

transistorized B-voltage

YELLOW

[
4

QuTPUT

[ 3

BLACK/BROWN i

8L ACN/RED

BLK/YEL,

power supply for mobile

transmitters, short-wave

sets, p.a. systems, etc.

(input power will vary with load), but no
larger than a 15-ampere unit. B should
be a 12-volt storage hattery (“hot-shot”
dry cells can be used for intermittent
service).

In operation, @1 and @2 serve as a push-
pull power oscillator, with T1 used both to
supply the fecedback signal necessary to
start and maintain oscillation and to step
up the signal voltage. Base bias is supplied
hy voltage divider Ri-R2, bypassed by
C1. The high a.c. voltage appearing across
the step-up secondary winding is rectified
by the full-wave semiconductor rectifier
(SD1, SD2, SD3, and SD4) and filtered by
C3. A bleeder (R3) helps to regulate cir-
cuit operation by maintaining a minimum
load on the unit.

Transistorized speed

introduced as

control
kit by Peck Products.
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Neither circuit layout nor lead dress is
especially critical, and the power supply
may be assembled on any standard chassis.
Both power transistors are mounted direct-
ly against the metal chassis (note that
their collector clectrodes arc connected to
circuit ground) to improve heat dissipa-
tion- the chassis serves as a large 'hcat
sink.”

To minimize losses, use fairly heavy wire
(12 or 14 gauge) for wiring the transistor
circuit and for connections to B/. Stand-
ard hookup wire can be used in the high-
voltage secondary circuit. Be sure that you
observe electrolytic polarity and that you
double-check all connections and wiring
before applying power.

HO Hobbyists! For quite some time,
model railroad enthusiasts specializing in
HO gauge trains have used d.c. power sup-
plies, with a large, expensive, and ineffi-
cient rheostat serving as a speed control or
throttle. Recently, a relatively new firm,
Peck Products (411 Mount Vernon Ave.,
Alexandria, Va.) introduced a fully tran-
sistorized speed control in kit form.

Selling for $7.25 (plus postage), the Mark
IT Speed Control (see photo) features a
special power transistor and extremely
realistic throttie operation. It can be em-
ployed with any standard HO d.c. power
supply. In addition to its application in
model train work, the Mark IT is an eflicient

(Continued on page 136)
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Schematlics courtesy CBS-Hytron

,92

NTENDED for low-level audio use,
the new CBS-Hytron 7247 tube is a

dual triode designed especially for the
“front ends” of audio amplifiers. Spe-
cial techniques are employed in its
manufacture to minimize hum and
microphonics.

The first section is a high-mu triode
which is clectrically similar to a single
scction of the CBS 7025. It was de-
signed for use as the input amplifier in
hi-fi amplifiers.

The second section is a medium-mu
triode similar to a 6C4. This section
is suitable for use as a cathode follower
or large-signal phase inverter.

Schematic diagrams of two circuit
applications are shown on this page.
At left, center, is a voltage amplifier/
phase inverter circuit; below it is an
audio preamplifier with cathode fol-
lower, —30

POPULAR ELECTRONICS

WWW. aknefrieainiadiahistory.com


www.americanradiohistory.com

® & © @

. =
o B G

]

By

DONALD L. STONER, W6TNS

RDINARILY, the construction of a six-
meter station would be much too com-
plicated for a beginner to tackle. And a
station that a new ham could build would
soon be discarded as too crude for serious
six-meter work. Fortunately for you and
me, however, International Crystal Mfg.
Co., 18 N. Lee St., Oklahoma City, Okla,, is
marketing some simple and inexpensive—
yet powerful-——module gear for this band.
This station will appeal to both the be-
ginner and advanced ham because of its
fine performance. The receiving section is
as sensitive as a hammer-hit thumb and the
transmitter portion is capable of cross con-
tinental communications when weather con-
ditions are favorable.
Four sub-sections—called modules—are
used, which can be purchased from Inter-
national Crystal in kit form or completely

C H . ig
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wired and tested. Build-it-yourself’ers can
save about 35% of the cost of the units.
Wiring the modules together is a ‘‘snap”
and can be completed on a lazy Sunday
afternoon.

The “hearing aid” scction consists of a
converter, rather than a complete receiver
—you can connect the converter to your
regular broadcast band radio and use it to
tunce in the six-meter stations. Another feca-
ture that you “wallet watchers” will like
is the single power supply which provides
juice for both the transmitter and con-
verter section.

You will notice from the schematic dia-
gram and photographs that the modules are
connected together with plugs and cables.
The cable runs aiong the rear of the chas-
sis and down into the chassis through the

side apron lips. Coaxial cables to the con-

i-kit tio
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PARTS LIST
Fl—3-ampere "slo-blo” fuse with pigtail leads
J1—Antenna connector (Amphenol u.h.f. type)
PL1-—149, 2-volt, 60-ma. pink-bead pilot lamp
R1--7500-0hm, 10-watt wire-wound resistor
S1—S8.p.s.t. toggle switch
S2—D.p.d.t. toggle switch with metal frame
1—15" x 7" x 3" aluminum chassis
l—Line cord
2—Three-lug terminal strips

Modular Units

1—FCV-2 six-meter converter printed circuit and
crystal (49.4 mc.)

1-—8TP-MI mounting chassis for FCV-2

1—STP-2 power supply

1—STP-10 modulator

1—STP-50 six-meter transmitter and crystal (see
How It Works)

Hardware
6-—4-40 nuts, bolts and washers
8—6" x V4" self-tap screws (General Cement
H-1362-F)

7-—Spade bolts (General Cement 6081-C)
4—34" rubber grommets

1—1%" rubber grommet

1—#4 solder lug

(C) drilled on the rear apron below the
converter accommodates the line cord and
grommet. Grommets installed at three cor-
ners of the chassis lip (C) serve to insulate
the coax, power cables, etc. Four holes (D)
are drilled in the “top” of the chassis di-
rectly below the converter section to mount
two terminal strips.

Mounting the components is your next
job. Install the grommets and mount the
coaxial connector (J1) with a solder lug un-
der one nut. Solder two 12” lengths of hook-
up wire to the pilot lamp (PL{), tape the
connections, and insert the bulb into the
rubber grommet in the right-hand hole (A)
on the front apron.

Mount the d.p.d.t. switch (82) so that the
toggle arm moves up and down. The two
lugs nearest the lip connect to the receiver
section and the lugs necarest the bottom of

y AN PLI
| 1O TRANS.
R.F. OUT.

MODULATOR
T TRANSMITTER

g,

- Ml

verter and transmitter also run inside the
chassis through holes in the apron lips.

Construction technique is somewhat
unusual since the modules are mounted by
bolting down the front and rear, and the
chassis must be modified accordingly. Actu-
ally, the chassis serves as a ‘“‘pan” to hold
the four units. Four rubber feet are in-
stalled on what would ordinarily be the top
of the chassis.

About %" of the rear apron lip must be
cut away with sheet-metal shears to clear
the rear of ecach module, as shown in the
mechanical drawing. The front of each mod-
ule is secured with 6 x %4” self-tapping
screws in the holes (B) drilled in the front
apron lip. Spade bolts are used at the rear
of the module.

Once the chassis lips have been modified,
drill the remaining holes as shown. Hole

94

Aluminum chassis after
holes are drilled for mount-
ing the modules. Note how
the internal wiring of the
chassis is led through the
3%" holes in chassis lip.

Schematic diagram shows
the wiring of the intercon-
necting plugs of the module
units. Follow pin numbers
carefully to avoid errors. The
d.p.d.t. transmit/receive
switch should have shielded
wires soldered to it as is de-
scribed in the text.

TO ANT. JACK

CONV. OUTPUT TO RCVR

TO 6 METER aNT.

CONVERTER

POPULAR ELECTRONICS
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The four modular
units in the order
that they are in-
stalled in the chas-
sis pan. Left to right:
transmitter, modula-
tor, power supply,
and the converter.

Mechanical draw-
ing showing holes to
be drilled in chassis
for module mount-
ing. Drill the mount-
ing holes for the
spade bolts and self-
tapping screws using
the modules them-
selves as templates
to insure accurate
hole spacing.

the chassis will be wired to the transmitter
circuit.

Next, mount the sps.t. toggle switch
(8/) in a vertical position with its lugs
toward the chassis bottom. Mount the two
terminal strips using 4-40 hardware through
holes (D) directly below the converter area

Unit wiring starts with the cables. Cut
a length of RG-38/U coax as shown in the
photo to reach between the antenna con-
nector (J/) and the transmit/receive switch

May, 1959

(82). Ground the shielding of the coax at
one end to the solder lug near J/ and at
the other end to the metal frame of S2.
Solder one end of the center (hot) lead
to J/’s connector pin and the other to one
of the center lugs of S2. Ground the braid
of all coax cables connected to S2 by sol-
dering to S2's {rame. Wire the remaining
lugs of 82, running the wires up through
the grommets installed on the chassis lips.
Wire the line cord, S/, fuse and power

95
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HOW IT WORKS

The six-meler station consists of four module sub-
£ chassis. An antenna. microphone, and accessory broad-
£ cast-band radio are nceded to complete the installation.
- The four modules comprise the converter, power sup-
ply, modulator, and transmitter.

s

o

i

Converter. This unit is designed to convert the
50-51 mec. frequencies down to the broadcast band
between 600 and 1600 kc. Signals applied to the an-
tenna input jack (Ant) are greatly amplified in a
61:Q7 cascode r.f. stage. The amplined signal is ap-
plied to the miser, which is the pentode section of
a 6U8 tube. The triode section provides a local oscil-
lator signal on 49.4 mc.

If a signal on 50 me. reaches the mixer, it will
combine with the 49.4-mc. oscillator and produce a
“new” frequency of 600 kc. By the same means. a
signal on 51 me. would mix with the oscillator and
praduce a “new” frequency of 1600 kc. Output of
the mixer is connected to a broadcast-hand radio
through a short length of coax cable. Thus, 50 mc.
will appear at 600 on the radio dial and 51 mec. at
1600 kc.

Power Supply. This conventional unit consists of
a power transformer supplying power to a 6BW4
full-wave rectifier. Output of the rectifier is filtered
and supplies about 300 volts (under load) to the
transmitter, modulator, and converter.

Transmitter. A quartz crystal determines the
transmitter frequency and is connected in a Colpitts
oscillator circuit. The crystal frequency is one-fourth
the operating frequency, or between 12.5 and 12.75
mc. Thus, if you want your transmitier to operate
on 50.8 mc.. you would order a crystal for 12.7 mc.
When ordering crystals. avoid the even frequencies,
for these are heavily populated with transmitters us-
ing war surplus crystals.

Output from the oscillator is twice the crystal fre-
quency (25 to 25.5 mc.) and drives the final amplifier
which is also a frequency doubler. The knob marked
Grid resonates the grid circuit of the 2K26 tube.
Output fram the 2E26 consists of a carrier on the
six-meter band. This r.i. energy is coupled to the an-
tenna through the 2K26 plate coil and S2.

Modulator. The modulator is basically a 10-watt
awdio amplifier. The microphone drives a 6ANS8 tri-
ode/pentode tube which is transformer-coupled to the
1635 class “B’ modulator tube. Modulation voltage
is stepped up with another transformer and applied to
the final amplifier.

The modulator causes variations in the power input
(and output) known as amplitude modulation. These
variations are coupled to the antenna and radiated
through space. The pilot lamp on the front apron
provides a continuous indication of the power input
to the transmitter.

i

i i

i
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supply connector as shown in schematic.
Complete the wiring of the modulator, con-
verter, and transmitter connectors, and fin-
ish up by making a 2’-long coax cable to
connect the converter output to the receiver.

Now install the modules, making sure
that the power supply choke mounted be-
neath the chassis plate does not short out
any of the contacts of S2.

For preliminary testing, first make a
visual inspection of the completed unit.
Then install the power supply module, plug
in the five-prong connector, remove the
63W4 tube, plug in the line cord, and switch
the unit on. The a.c. voltage between the

g6

2 pins of the three other plugs and groun
should read approximately 7 volts (this will
drop to 6.3 volts when all units are ener-
gized).

Insert the 6BW4 and set switch S2 in the
Receive position (up). The tube filaments
should light up immediately. Measure the
B+ voltage between pin 1 of the converter
plug and chassis. It should read about 370
volts, d.c. When S2 is placed in the Trans-
mit position (down), this voltage should
drop to zero.

Bolt the converter module in position, and
wrap a thin wire around pin 1 of the con-
verter plug so that the voltage can be meas-
ured with the plug partially inserted. As
the converter tubes warm up, the B+ volt-
age should drop from 370 to about 300 volts.

So far so good. Now turn off the power,
remove the plug, and install the modulator
and transmitter module. Make a resistance
check between pin 1 and 4 of the modulator
socket and chassis. Both measurements
should read higher than 20,000 ohms. Then
make the same check at pin 1 of the trans-
mitter socket which should also test higher
than 20,000 ohms.

If all these tests are satisfactory, it is
1ime to insert all plugs, connect an antenna,
and connect the output (socket marked
Rec.) of the converter to your receiver.

When the six-meter converter is en-
ergized, the noise level of the broadcast
receiver used with it should increase no-
ticeably. You should be able to tune in the
six-meter band if the converter has been
wired properly.

To tune the transmitter, three circuit
adjustments must be made, at the grid,
plate, and antenna. When the transmitter
is energized (82 in the down position), the
pilot lamp (PL1) should light. This 25-cent
lamp, used instead of a $10 meter, tells you
if the transmitter is properly tuned.

Set the capacitor knob marked Ant. on
the transmitter unit to minimum, and set
the Plate knob for half capacity. Energize
the transmitter and set the Grid knob for
maximum brightness of PL1. Then adjust
the Plate knob for minimum brightness—in
fact, the bulb should almost be extinguished.
Now, slowly rotate the Ant. knob until the
bulb brightens up, and once again set the
Plute knob for minimum light.

Keep repeating this process until you can
just barely notice a dip in the brilliancy of
the bulb. At this point you have arrived.

(Continued on page 142)
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Builds a

Variable Frequency Oscillator

HE FIRST UNIT to be purchased by
= most hams who graduate trom Novice to
General Class is the variable frequency os-
cillator. A VFO unstraps the ham from
the fixed frequencies of crystal-controlled
transmitters and permits transmission over
the entire ham band. Compact, light in
weight, and easy to use, it is a ham shack
must.

One of the basic problems with VFO's is
lack of long-term stability. Part value
change due to heat broadens the frequency
space occupied by the transmitted signal.
It is unpleasant to hear, hard to copy, and
illegal. The Model VFO 755A kit offered hy
Globe Electronics, Inc., Council Bluffs, Iowa,
has been designed to avoid or eliminate all
of these troubles and others, like TVI. Care-
ful selection and placement of heat-stable
components has made the VFO 755A a re-
liable kit to build and use.

How It Operates. The oscillator stage,
utilizing a 6AUS6 tube, is basically a scries-

May, 1959

« « « @ ham shack must

Wics!
The Globe VFO 755A
is easy to assemble
and simple to operate
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ELECTRICAL SPECIFICATIONS

Band Coverage (mc.): 1.75 — 2.0
35 — 40
70 — 745
140 — 143
21.0 — 21.45
27.0 — 27.2
280 —

29.8

7Oufpui': Coaxial cable

Power Requirements:

115 volts, 50/60

cycles, 10 watts

Cathode keying of the oscillator is em-
ployed because it is the easiest and most
dependable type. The resulting transmitted
signal is clean and crisp. A broadband load
choke in the output circuit of the oscillator
circuit supplies r.f. drive to the buffer am-
plifier stage through a small coupling ca-
pacitor.

The buffer stage employs a type 6CB6
tube operating as a class A r.f. amplifier.
The plate circuit of this stage is band-

b
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HOOK-UP WIRE [2° TO 18" LENGTH
V.F.0. QUTPUT

wt- CENTER CONDUCTOR
i -
V. F.0. OUTPUT PLUG

CO-AXIAL CABLE
SHIELD BRAID OF COAX

To increase the YFO output signal for fre-
quency checking, add a 12” to 18" wire to
the center conductor of the VFO output
cable. The plug can be inserted into the
crystal jack or the transmitter.

tuned Clapp oscillator with additional pad-
ding capacitors. This modification of the
Clapp circuit provides better frequency sta-
bility and constant output without tube
loading.

Frequency stability of the oscillator is
maintained by voltage regulation and tem-
perature-compensating capacitors at critical
points in the circuit. The fundamental oscil-
lator output frequency is in the 160- and
40-meter bands. Other ham bands, 80, 20,
15 and 10 meters, are available through
frequency multiplication.
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switched to broadband r.f. coils which sup-
ply r.f. output in the 160- and 40-meter
bands through an output coupling capaci-
tor to the crystal jack.

Of conventional transformer-selenium
rectifier design, the power supply furnishes
all high voltage without unnecessary heat.
Screen voltage to the oscillator stage is held
constant by a voltage regulator tube. In ad-
dition, the B+ output is stable because the
buffer stage operates continuously and os-
cillator current drain is very low. As a re-
sult, keying characteristics are clean, and
over-all stability is greatly improved.

Building the Kit. Globe Electronics has
obviously taken great pains to prepare a
top-notch instruction manual. Construction
is divided into two parts; mechanical as-
sembly and wiring. Each section is clearly
written and easy to follow. An itemized cor-
rection sheet is included with the original
instruction manual; just pen the suggested
corrections into the manual and you'll have
no trouble.

Due to the critical nature of wire loca-
tion, you should follow the instructions and

POPULAR ELECTRONICS
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illustirations to the let-
ter. Keep leads short
and use a good clean
soldering iron.

Calibration.

The

best technique for VFO

calibration is to zero-beat the output signal
against the harmonics of a 100,000-cycle
crystal oscillator. Use a short-wave receiver
1o detect the zero-beat signal.

Complete calibration instructions are
given in the manual. As a final check, zero-
beat the output signal against your trans-

mitter which uses a Novice erystal. Make

May, 1959

several spot-checks before placing the VIFO
in operation. The FCC will thank you by
not sending violation notices.

We connected the completed VFO to the
crystal jack on a 90-watt transmitter and
put it on the air. After a minute ol CQ'ing
on 3510 ke., a 500-mile DX with a QRKS5 re-
port was reccived, 30—
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Test

Instruments

Part 5

THEVACUUM-TUBE VOLTMETER—A.C. and Ohmmeter Ranges

] AST MONTIH we looked into a vacuum-
4 tube voltmeter, examined the bridge
circuit and saw how it measured d.c. volt-
ages. As a review, let's look at Fig. 5.
a diagram of the d.c. measurement circuit.
(Figures 1 to 4 appeared in April.)

The unknown d.c. voltage connected to
the input terminals is applied across the
entire range switch voltage divider. Maxi-
mum on-scale reading is obtained by setting
the range switch at the proper voltage di-

Fig. 5. A simplified
d.c. voltage meas-
uring circuit show- 0.C. INPUT
ing the range switch

and bridge circuit. I

vider tap. The unknown d.c. voltage is now
applied to the input grid of the bridge—
unbalance of the triodes results and the
meter deflects. So much for the d.c. bridge.

A.C. Voltage Measurement. What do
we have to do to enable the d.c. bridge to
respond to a.c.? Why not simply rectify
the unknown a.c. voltage and then apply
the resultant d.c. to the bridge input as
we would any d.c. voltage? That's actually

100

By
LARRY KLEIN
Technical Editor

what the standard VTVM docs. Unfortu-

nately. however, a number of eclectronic
bugs appear which prevent a simple diode
circuit from being used, and the circuits in
actual practice usually look like those in
Fig. 6. Why the complications? Let's take
a close look at Fig. 6 (A).

......

On one half of the eycle, the a.c. voltage
to be measured is fed through capacitor C1
to the cathode of one diode of the 6116 tube,
and thence to ground. The capacitor, of
course, gets charged in the process. On the
positive-gomg part of the a.c. eycle, no cur-
rent flows through the first diode, '/ dis-
charges and adds its voltage to that de-
veloped across the three resistors connected
to the plate of the second, conducting diode.
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I SMEG
duts 4.7 MEG. TO GRID
2MEG -0 O—/ BRIDGE
AC TUBE
A CTEST BAL
VOLTAGE
i BRIDGE
1 1SMEG =% VOLTAGE
= > DIVIBER
6HE 5
— .
*
14}
Cl
P—-O«—?———ﬁ
dputd 1
U ax
otiee  $O !
b \
— \ IBMEG 82 MEG
p—C = 10K
_ 3 300K {
3 \ =
< 0 \
TQ GRID
2 % sa0x SeS= s I oat
] =) >—o<—b——MMM/—>
5§ 288
sox §§§ Fig. 6. Two typical voltage-doubling
: m rectifiers used in VTVM's. The diodes'
_J 5 contact potentials buck each other in
= . {A) and the "A.C. Bal'" pot selects
the zero point. In (B) the negative po-
5 tential is bucked against B-plus voli-
age tapped off the "A.C. Bal" pot.
If we look carefully at the cireuit, we'll  ance potentiometer is also the take-off
recognize a type of voltage doubler. Why  point for the d.c. output, about half the d.c.
a voltage doubler? Well, remember we  developed across the three resistors is lost

need to get a d.e. voltage out of the rectifier
circuit which is at least as high as the a.c.
input voltace. Taking into account the
voltage drop across the various components
in the circuit, obviously some technique is
needed to soup up the d.e. output and
that's what the doubler doces.

Further circuit complications arise from
a phenomenon called contact potential. 1t
seems that vacuum tubes, including diodes,
tend to develop a small potential between
the clements. If allowed to remain, this
slight voltage in the 6116 would cause a
spurious reading on the low a.c. ranges,
Iowever, placing the a.e. balance control
hetween the two appositely connected di-
odes, exact compensation can be made by
bucking out the opposing contact voltages.

Since the center contact of the a.e. bal-
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by tapping off at this poini. Actually, this
is of small conscquence. because the d.c.
voltage across the three resistors is equal
to more than the peak of the rom.s. a.c. in-
put voltage, so we have volts enough to
spare to provide an r.n.s. reading.

R.M.S. and P-P. The key words in that
last sentence were “r.mes. reading.” which
brings us to Fig. 6(B). Slightly more coni-
plicated than the rectifier discussed above,
this cireuit also makes use of a doubler
circuit,

Because of the low breakdown voltage
of the 6ALS5 tube, a voltage divider (in ad-
dition to the one in the grid of the bridee
tube) is needed to prevent the tube from
“arcing out” at the hicher peak voltagoes,
As shown, the a.c. input voltace divider is
part ol the range switch and is, therefore,
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135V

AND VOLTAGE AT GRID
QUTPUT  TUBE,

WAVEFORM
HORIZONTAL

T

195 V.

==
A PEAKED SYML PULSE AT
VERTIQAL OSCILLATOR SRID.

Fig. 7. Typical wave-
forms {above) from a
standard television set.

Fig. 8. Note relation-
ship between r.m.s. and
P-P scales {at right).
P-P scale is 2.83 times
larger than r.m.s, scale.

mechanically coupled to the bridge divider.

Perhaps you're wondering why the extra
resistors at the a.c. input don't cause a
large difference in scale calibration be-
tween the a.c. and d.c. ranges. The VTVM
takes care of that by switching the last
three bLridge voltage divider resistors out
of the grid circuit when set up for an a.c.
reading.

Whereas the job of the second diode in
FFig. 6(A) is mainly to cancel out the con-
tact potential of the first diode, the second
diode of Fig. 6(B) has a different story to
tell. Both diodes in Fig. 6(B) are used in a
complete voltage-doubler hookup which
chavges C2 to the full peak voltage of the
incoming waveform. Contact potential can-
cellation voltage is obtained from a tap
across the VITVM's B-plus supply.

The waveforms shown in Fig. 7 are taken
fron1 a standard TV set. You can imagine
the difliculties an r.m.s. calibrated a.c. me-
ter would have translating them to any
sort of meaningful reading. Even putting a
peak-to-peak reading scale on the meter
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face (it would be the r.m.s. scale x 2.83)
wouldn’t help much because the reading
would still only be accurate for sine-wave
inputs.

However, the P-P a.c. rectifier finds no
difficulty in smoothing down these weird-
looking spikey TV waveforms into an exuact
d.c. equivalent and then feeding them to
the bridge circuit. The exact relationship
hetween the P-P scales on a standard peak-
reading VIVM is shown in Fig. 8.

Resistance Measurement. One of the
first things that hits your eye in the ochm-
meter section of the VIVM is the Ex1
meg. range switch: position. With the last
scale division on the meter face marked
1000, this means that the VTVM can read

@“/‘2 & ELECTRONIC ;A
. VOLTMETER o

OHMMETER

up to a 1000 x 1 million or « billion ohms!

The ohmmeter section of the average
VTVM resembles the one shown in Fig. 9.
The string of seven resistors may differ in
value somewhat depending on the exact
scales used and whether they are arranged
in series, as shown, or switched individually.
But the principle of operation remains the
same, as we shall see.

Suppose we redraw the range switch
and input circuit of Fig. 9 into the form of
Fig. 10. We will use only one range resistor
(Rrug.) and connect the resistor to be
measured (Rx) to the VITVM's input termi-
nals. The bridge circuit remains the same
and we will ignore it for now.

The first thing to do when using a VIVM
ohmmeter is to '‘zero’” it. Short the input
leads together and adjust the Zero Adj.
control for a zero reading on the meter
scale. Then, unshort the leads of the VT-
VM and the needle will immediately swing
to the right-hand side of the meter face.
Now adjust the meter to 00 (infinite) ohms.

Let's sce what the preceding adjustments

POPULAR ELECTRONICS
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have accomplished in terms of the internal
clectronics of the VTVM.

Zero-adjusting the meter with the leads
shorted has shorted out the battery through
resistor to ground and removed
the voltage from the grid of the bridge
tube. Unshorting the test leads restores the
battery voltage to the grid and the meter
swings full scale. The Ohms Adj. knob,
which is in the same spot as the A.C. and
D.C. Cul, controls in the other circuits, ad-
justs the sensitivity of the meter so that
the applied battery voltage swings the
meter needle exactly to the infinite ohms
scale marking on the meter face.

Suppose a 100-ohm resistor (Rx) is con-
nected across the input leads and Rranga
is also set at 100 ohms. The voltage present
at the grid of the bridge tube will be ex-
actly halved. and the meter will read half
scale. Now if you look at the top scale of
the meter face shown in Fig, 8, you'll see
that the center of the scale indicates ex-
actly 10.

Il Rx were a 30-ohm resistor, for example,
the shunting effect across R,..,. would be
increased and even less voltage would reach
the bridge tube. A higher value resistor as
Rr and a higher meter reading results.
The only trick involved, and the reason why
it's so difficult for some home constructors
to build their own ohmmeters, is the scale
calibration. As can be scen in Fig, 8, the
scale divisions are widely spaced at the
right side of the meter face and narrow
down towards the left. A little thought as
to how parallel resistors divide current will
tell you why that is so.

The Function Switch. In talking about
the VTV, we've left out practically any
reference to the function switch.  Since
these switches are so diffiendt to show
schematically in an understandahle way
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R raunga

Fig. 9. Circuit diagram
of an ohmmeter section of
a vacuum-tube voltmeter.

TO GRID OF
S BRIDGE  TUBE
Rrance
L
Fig. 10. Simplified in-

put and range circuits of
VTVM ohmmeter section.

without a prolonged discussion of cach
switch position and what it accomplishes,
we thought it best to save them till last.

The function switch is usually specially
made for each manufacturer's VTVM and,
if analyzed, generally works out to be a five-
pole, five-position unit. Some of its jobs in-
clude switching the input jacks to the
proper circuit, connecting in the correct
calibration control for each function, re-
versing the meter movement connections
for plus and minus d.c. and, in some cascs,
even turning the VTVM on and off.

If you're curious, a complete schematic
of the RCA “Volt-Ohmyst” VTVM kit is
shown on page 79 of this issue and should
answer any questions you may have about
the specific connections of the function
swifch.,

Next month we will put the VITVM to
work in an arca in which it's practically in-
dispensable-—repairing a hi-fi amplificer.
The basic Willilamson amplifier should be
a good subject, and we will learn how to
trouble-shoot one and what sort of meas-
urements the VIVM will turn up in work-
ing and non-working models, =30
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VOICE OF THE ANDES

ROM the heights of the Andes Moun-

tains, in the midst of tall snow-capped
peaks, and from the oldest capital city in
the New World, comes the voice of HCJIB,
The Voice of the Andes, in Quito, Ecuador.
A pioneer in the field of missionary radio,
1ICJB began broadeasting over a quarter
of a century ago. From a baby station
rated at 250 watts, it has now grown to the
point where it is on the air with as much
as 50.000 watts,

During the last three years, many addi-

tions and modernizations have been made
to the studio and transmitting facilities.
The New World Radio Chapel was inaugu-
rated, a large studio, equipped with a new
organ and piano, from which a good many
of the religious programs originate. In
neighboring Pifo, the home of the trans-
mitters, a new diesel electric plant has been
added, of sufficient size to meet all power
requirements.

Future plans call for an addition to the
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By HANK BENNETT
W2PNA/WPE2FT

main transmitter which will enable HCJIB
to broadcast on two frequencies simul-
tancously with approximately 30,000 watts.
Already under construction, this is cx-
pected to double the usefulness of the
transmitter and permit many more listen-
crs the world over to tune in on either the
16- and 25-meter bands or the 19- and 31-

HCJB's transmitters are locat-
ed at Pifo, near Quito, Ecuador.

i 4
! a RN
. -
% [y

meter bands. YWork is also being done on
other transmitters, especially those used
on the medium waves, for better coverage
to Ecuador and neighboring republics.

HCJIB is easily the most widespread re-
ported station to the Short-Wuarve Report
from South America and is one of the top
stations in the world. You can find it on
your receivers at 17.890, 15115, 11915,
9745, or possibly 6050 kc.

(Continued on page 152)
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Three Thousand Short-Wave

Monitors Registered

FLOOD of applications for Short-Wave
Monitor Certificates has come into the
editorial offices of PopuLar ELECTRONICS during
the past two months, reflecting the tremendous
interest of SWL’s in this important project.
By registering Short-Wave Monitors through-
out the world and awarding certificates with
individual station letters to all qualified moni-
tors, POP’tronics hopes to give. this growing
and significant hobby the recognition it de-
serves. Only the acceptance of the project by
all DX’ers can make it a complete success.
Every official registration form and individu-
ally assigned station letters are kept on per-
manent file here. Station letters are assigned
according to ecquivalent amateur radio call
arcas (WPE1AA, WPE4AA, WPEIMR, ctc.).
If you have not yet obtained your attractively
printed 8%x11” certificate, fill out the official
registration form below and mail it back to:
Monitor Registration, PoruLar ELECTRONICS,
One Park Avenue, New York 16, N. Y. Please
include ten cents to help cover costs of mailing
and processing your certificate.

Monitor registration program gets off to
flying start with one of the first Short-Wave
Monitor Certificates being presented to Mur-

ray Buitekant (center), Vice-President of
Newark News Radio Club, by Oliver Read,
Editor and Publisher of POPULAR ELEC-
TRONICS, as Tom Kneitel, Director of Moni-

toring Station Registration, looks on.

SHORT-WAVE MONITOR REGISTRATION

{Please Print)

Principal sSwW
Bands Monitored

Slgnature

Number of QSL
Cards Received

Date

May, 1959
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Music in Stone

Built in the Luray Caverns of Vir-
ginia, this stalactite organ brings
forth tones out of stones. The hanging
stalactites make musical tones when
struck by solenoid-actuated plungers.
Every octave has a separate ampli-
fier which operates a relay that dis-
charges a capacitor across a solenoid.
Each stalactite is tuned to the proper
pitch by grinding it down with an
abrasive wheel.

Balloon Radar

The “Helisphere” radar antcenna
can scan a complete circle without
mechanical rotation. This plastic
balloon antenna has narrow spiral
strips of metal wound around it.
Pclarized radar waves sprayed
against the inside surface are re-
flected and focused into a narrow
beam by the metal strips. The only
rotating part is a short length of
wave guide inside the sphere. Air
pressure Keeps the balloon inflated.

Red Hot Motor }

Hot enough to broil a steak, this
Wostinghouse motor operates at 1060°
F. It was designed to meet the needs
of red-hot supersonic aireraft. Special
bearings, pure silver wire, and in-
organic insulation kept the motor
running for 100 hours. At such tem-
peraturcs, copper wire oxidizes and
becomes uscless as a conductor of
clectricity, and ordinary plastic or
cloth insulation melts or burns.
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Heated Carpet}

Plugging right into an ordinary
household outlet, this electrically
heated carpet underlay uses low-
temperature heater wire encasad in
waterproof plastic. The British
“Thermalay' unit distributes warmth
over a large area instead of concen-
trated heat. Cost of operation is com-
petitive with central heating.

May, 1959
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Listening to
Fish Stories

Talking fish will no longer
be able to carry on a private
conversation when a fisher-
man eavesdrops with the
“Fishfone” detecting device of
Engineering Research Corp.,
Shreveport, La. A hydrophone
lowered into the water picks
up fish sounds, which are am-
plified to headphones. After a
certain amount of practice,
the fisherman can tell what
kind of fish are doing the tallk-
ing and how many are waiting
for the bait
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How to

Repair

AUTO RADIOS

HE MODERN automobile radio is a

thing of beauty and a source of much
entertainment. It is also very helpful in
preventing accidents, by keeping the driv-
er awake on long solo runs. Ilowever,
there are few pieces of every-day electronic
gear that are more diflicult to repair!

This difliculty isn’t due to the circuitry
of the sets themselves, but to the almost
complete concealment of the units when in-
stalled in the .car! Many auto-radio tech-
nicians swear that manufacturers maintain
a special “dirty-trick” department, whose
sole purpose is to find more and more in-
accessible places to hide the radio in each
new model!

Automobile radio repairs can be made
with comparative case. however, if you'll
take advantage of some of the quick-checks
and tricks used by professional technicians.

Search for Symptoms. The most im-
portant single question is always, “Do I
have to ‘pull’ the set to fix it?” Let’s be
sure to malke all possible tests first, and ex-
haust all possibilities of repairing the re-
ceiver in the car before taking it out.

All tests needed on any auto-radio can
be made with a standard VOM, However,
most of the quick-checks can be made with-
out any instruments at all. Remember,
common secnse is the best tool in your kit!

The first scction to test is the power
supply. Is the sct getting primary power?
Auto-radios now can be considered as fall-
ing into three separate types: older models
with vibrator-rectifier power supply; “hy-
brid” sets with low-voltage tubes and pow-

or transistor audio output stage; and
straight low-voltage tube sets. ‘the last

two types have no separate power supply
at all, and use the 12 volts from the car
bhattery lor all operating potentials.
Finding the Fuse. When you switeh on
one of the older type sets, listen for the vi-
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brator buzz. No buzz means one of three
things: (1) the fuse is blown; (2) the vi-
brator won’'t start; or (3) the receiver’s
switch is bad. Check the easiest thing first
—the fuse.

You can find the fuse holder in most cars
under the dash and in the “hot” lead from
the set. Some cars, however, such as the
Pontiac, have all fuses on a “fuse-block” on
the (irewall just above the steering column.
The radio fuse will be marked.

After you find the fuse, see if it is blown.
Check Fig. 1(A). Watch out for the fuse
which has opened up because of fatigue,
as shown in Fig. 1(B). Most of these will
have to be checked out with an ohmmeter,
because the break in the fuse might be hard
to find with the naked eye. If such a break
has occurred, simply replace the fuse.

Although fuses used to be all alike, %4”
in diameter and 1” long, the “SFE” series
of fuses are all different. They vary in
physical size according to their clectrical
rating. The shorter the fuse, the smaller
its current rating. Special holders are used
with these SFL’s which have the advan-
tage that they will not close properly on
the wrong fuse. Too big a fuse (electrically)
will be too long, and too small a fuse won't
make contact. After a little practice, you'll
be able to tell what size a fuse is by looking
at it.

Vibrators—Open and Short. If the
fuse shows signs of being blown out, take
the holder apart by sliding the outer sleeves
down the wires and expose the end-con-
tacts. Iirst, check for voltage on the lead
from the ignition switch using a voltmeter
or 12-volt light bulb, Remember that the
auto chassis is ground, but not necessarily
negative. If you don't get a voltage indica-
tion, check the wiring, the ignition switeh,
ete. There are no other fuses in this line.

Now, with the set turned on, touch the
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JACK DARR

two exposed fuse contacts together. If the
set now begins to buzz, and the tubes light,
hold the connection for a few seconds, and
sce if the set will play. If you don’t hear
the vibrator, check for a tiny spark as the
two contacts touch. Take a look through
the ventilation holes in the case. If the set
is getting power, you'll see at least one of
the tubes light up, or maybe the dial-light.
(Note: if there are tizo power leads coming
out of the set, one will be a separate dial-
light wire, and go to the dash-light connee-
tion on the light switch; it will never have
a fuse holder in it.)

If the tubes light, but you hear no buzz,
the vibrator is probably open. Take off the
bottom lid of the set, and try a new vibra-
tor. On some sets, the vibrator will be
found on the outside of the case. If the re-
ceiver is of the ‘two-unit’ type, the vibrator
is in the unit with the speaker, usually

May, 1959

found at the right side of the dash. (Hint:
look for the speaker-grille.)

If you get a fat spark when you touch
the ends of the wires, there is a short in
the set. Take the vibrator out, and repeat
the test. If the tubes light, then the vibra-
tor is shorted. Replace it with a new one.
Incidentally, the vibrator accounts for 997
of «ll short circuits in an auto-radio!
Always check it first; the quickest way is
by replacement.

Vibrators will usually have metal “fin-
gers” around their sockets (see photo) and
can be difficult to remove. Rock them
slightly back and forth, pulling straight
out. Sometimes the vibrators will be “fro-
zen'' to the stiff metal clips; a pair of large
pliers applied to the very top of the vibra-
tor can will help to get them free.

When replacing a vibrator, be sure that
the pins are lined up with the socket holes;
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CHARACTERISTIC "8L0B" OF MOLTEN
METAL CAUSED BY OVER-
LOAD BLOWING FUSE

¥
METAL | /7 ', METAL

St - ==
cap 7 cap | T FUSE ELEMENT
A SOLOERED TO CAP

GLASS TUEEA

FAULTY SOLOER

/ JOINT HERE

)

HAIRLINE CRACK THROUGH FUSE
ELEMENT CAUSED BY METaAl
FATIGUE

{B)

most vibrators use what the
old-timers would call a *UX"
base—-a standard 4-pin type,
with two pins bigger than the
others. Unless you're very
careful with the vibrator, it
can be inserted improperly,
causing more troubles.

Rectifiers—Gas and Filament. Prac-
tically all sets built with vibrator power
supplies (in the last few years) use the
gas-type rectifier tube-—the OZ4. These are
made in two types; the glass-bulb 0OZ4G
and the metal OZ4. The glass tube is sel-
dom used, due to the much better shicld-
ing of the metal tube.

Gas rectifiers don’t weaken gradually as
the hot-cathode types do but, like the little
dog, they suddenly “die all over.” To com-
plicate matters, they will usually become
highly intermittent before they go out.
They will come on and play perfectly one
time, refuse to come on at all the next two
times, come on the following time, etc.
until the end.

Here’s a good check that will pinpoint an
0OZ4 problem fast. Turn the receiver on,
and if it's dead, try revving up the car’s
motor. 1f the sct starts playing the instant
the gas pedal is hit, you can bet your OZ4
is the culprit.

Some sets use miniature glass rectifier
tubes; the 6X4, and in the 12-volt sets, a
12X4, identical except for the filament volt-
age. Watch out for intermittent socket
connections on these, as the miniature
sockets used are prone to such troubles,
and the tubes are almost always mounted
upside-down.

Pickup and Pull. The average auto-
radio shiould be able to pick up-—in addition
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Fig. 1. Two types of fuse fail-
ure. The blown fuse (A} usually
indicates excessive current drain
due to momentary or permanent
short circuit in the set. Fatigue
failure of fuse (B) indicates only
that a replacement is needed.

Vibrator removal, shown below,
may be a tough job. If necessary,
pry back the metal 'fingers”
around the socket while rocking
the vibrator and pulling upwards.

to the locals at least four to five stations
from 75 to 100 miles away. I[ it can pull in
only the strong local stations, and without
much volume on them, there is something
wrong. This symptom, like the others, has
many possible causes. A dead r.f. amplifier
for example, won't kill the signal entirely,
but it will “damage” it severely. The strong
signals from the local stations will be fed
through by the capacity of the tube ele-
ments into the still-operating remainder of
the set, but distant stations won’t be there.

The r.f. tube is usually ecasy to locate.
It will be the tube nearest to the chassis-
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ERTENNA

l JALH

LF
AMPLIFIER

Typical receiver with cover removed.
Tube function and major items of in-
terest for repair purposes are noted.
This is an all-tube, non-hybrid set.

Fig. 2. Test points for check-
out of automobile antenna system.
Set ohmmeter on the Rxl range.
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mounted antenna socket. The quickest
check here is replacement of the tube. In-
cidentally, don’t be fooled by a tube which
is lit; it may be shorted or very weak.
Figure 2 illustrates three antenna checks
than can be made with an ohmmeter: (#1)
continuity between antenna mast and plug
tip; (#2) continuity between car chassis
and coaxial shield; (#3) open circuit.
Notice that the antenna lead-in cable is
coaxial. The outer braid of this shield must
be well grounded, and the inner conductor
must have continuity. The 3-4 ohm read-
ing on the ohmmeter is due to the extreme-
ly small wire used as the ‘hot’ conductor.
Notice that little trimmer capacitor on
the radio chassis? That’s a very important
part, and must be adjusted properly to get
the most out of any set. It will usually he
labeled “Ant. Trim.” Such trimmers may
have either a screwdriver adjustment or a
shaft which can be turned with the fingers.
Now tune in a station
near the high-frequency end
of the dial, and adjust the

antenna trimmer. You

'—'I(O RF.AMP should be able to find a defi-

nite volume peak somewhere.

ANTENNA i ~

&mem This test ought to be made
CAPACITOR

first; if vou find the peak
in the trimmer, then the
(Continued on page 136)
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Perplexual Motion

Nearly every transistor experimenter has

: | tried that old favorite, the audio oscillator.

! Here is a new and peculiar version of it—an

oscillator that shuts itself off automatically and

periodically about once each second. The meter

deflects up and down scale indefinitely, making it an extremely simple

and efficient novelty device and eye-catcher. An earpiece is not neccessary
to operation but it aids circuit adjustment.

The strange audio output (a series of dots followed by a pause) is syn-
chronized with the needle swing. This occurs near the point at which the
circuit just begins to oscillate. Incidentally, the gadget becomes an cx-
cellent audio generator when the meter load is removed. The tone can be
varied from a high pitch to a slow series of dots.

Meters of 50-pa., 100-za. and 200-pa. sensitivity have been used success-
fully in this circuit. The latter may not give a full-scale deflection, how-
ever. The 1%"” movements are not as suitable as the larger ones.

It is probable that the ncedle swing itself generates a pulse that initiates
the reverse swing. At any rate, the meter seems to play an important role
in all the circuits tried. Also, when the circuit is adjusted just below the
oscillation point, it becomes very sensitive to external shock. A weak sound
near the earpiece will start the meter swing. Then the needle returns to
zero until the next sound.

—R. Zarr

. Sun-Operated Power Supply

This little power supply is a convenient unit for operating transistorized
radios, charging small dry cells, and supplying power for experiments with
transistor circuits. Since it operates by means of sun batteries, it is prac-
tically everlasting and provides small amounts of clectric power at no
cost. As long as the cells are kept clean, the
unit will always deliver the same amount of
current for the same illumination.

Eight International Rectifier B2ZM sun bat-
teries are connected in a simple switching cir-
cuit so that they may be used either in series
or series-parallel operation. Series conneciion
provides 3.1 volts open-circuit under bright
sunlight. Series-parallel connection provides
1.55 volts open-circuit. ~(GGeorge Peuwirce
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After Class

SERVOS WITHOUT
HUMAN OPERATORS

AST MONTH we spoke of “open-loop”

and *‘closed-loop” circuits—the two basic
types of servo systems. In an open-loop type,
a human operator is one of the links in the
system, as in a TV antenna rotator. A hu-
man operator reads the antenna position
on an indicating dial and sets a control
knob for the desired direction, and the an-
tenna rotator operates until the selected
direction is achieved. On the other hand, a
closed-locp system performs its function
automatically, without human interven-
tion, once it has bheen given proper in-
structions.

System Differential. A regular home-
heating thermostat, as discussed in the
April After Cluss, is a good example of a
closed-loop system. Its action is discon-
tinuous, however, i.e,, it alternately shuts
the furnace on or off. As a result, room
temperature fluctuates over a range of sev-
eral degrees, called the differentiul of the
system.

If your thermostat is set at 70°F, the oil
burner will shut off at this temperature,
but the thermometer may have to drop
down to 67°F before the thermostat again
kicks the oil burner into operation. Thus,
the differential in this case is 3°F.

In many thermostatic applications, a
range of this magnitude would be intoler-
able. For example, the temperature of a
silver-plating bath in an industrial plant
must be held to much closer tolerances for
consistently good results. How do we
change our thermostatic servomechanism
to accomplish this?

Any control system that has only two
positions- on and off - cannot provide con-
tinuous control of the device it runs. That
would be like trving to persuade a d.c.
motor to run at half-speed by alternately
turning it on and off. The w«veruge speed
might be half that of the motor’'s normal
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Television

Nucleonics

Radar

= 5 WP
By HARVEY POLLACK

rate but the instantancous velocity would
vary between two well-defined limits—the
differential again.

The problem of motor control immedi-
ately suggests that a potentiometer or
rheostat be substituted for the on-off
switch as a control unit. Surely, any elec-
trical device can be brought under continu-
ous control merely by varying the voltage
or current supplied to it which, in turn,
can be effected by varying the resistance
in the circuit.

A Continuous Servo. Shown in Fig. 1
is a continuous servo control system for an

Fig. 1. Two potentiometers
controlling a motor in this
Wheatstone bridge circuit
make for a continuous servo
system. Whenever the two
wiper arms are in differ-
ent positions, the bridge is
unbalanced and an error
signal activates the motor.

13
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antenna rotator. A close look will show
that the two potentiometers and their
wiper arms actually form a Wheatstone
bridge circuit with the motor connected in
the center of the bridge. Whenever the
potentiometers are at identical positions,
say 4, or B, or C, the bridge will be bal-
anced and no current will flow through the
motor.

Suppose one potentiometer shaft is
coupled to the antenna mast, and the other
to the control knob. If the control is turned

the desired position must be set by an
operator.

Continuous Closed Loop. The heat
control mechanism for an electroplating
bath in Fig. 2 illustrates a close-loop con-
tinuous servomechanism. Control potenti-
ometer R is set for a specific temperature,
say 125°F. The bi-metal strip which turns
thermostat potentiometer R2 is arranged
so that when the bath is at 125°F, the
thermostat wiper arm will be at the

(Continued on puge 138)
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os°F Fig. 2. Heated electroplating bath
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servo system. This type of system
controls heat much more accurately
than the on-off thermostat type.

HEATER
CHAMBER

Fig. 3. The behavior of a discon-
tinuous servomechanism, such as an
off-on thermostat is shown in (A}
while (B) shows the behavior of a
continuous servo system, such as the
one in Fig. 2. The temperature var-
iation, or differential, is much less
than in a discontinuous system.

to position 4 while the antenna mast is at
position B, the bridge will be unbalanced
and current (an error signal) will flow
through the motor, turning the mast. As
the mast turns, the potentiometer con-
nected to it also turns, until it too, reaches
position 4. Then the bridge is once more
balanced and no current (or error signal)
flows through the motor. The servo sys-
tem has automatically turned the antenna
mast to the position shown set on the con-
trol knob.

This system is a continuous type servo—
it can move the antenna to any one of an
infinite number of positions by remote con-
trol. It is different (rom the discontinuous
type deseribed last month which involves a
rotary switch, and which is capable of only
half-a-dozen fixed positions. However, it is
still an open-loop servomechanism  since
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ALL ABOUT
SUPERHETS

HIE STATION RECEIVER is a most

important piece ol cquipment in an
amateur station—*you can't work them,
il yvou can’'t hear them.” A good ham re-
ceiver must meet the following require-
ments.

It must tune the desired frequencies, and
it must be capable of receiving all modes of
transmission commonly used by amatcurs
——continuous-wave telegraphy, conven-
tional AM phone, and single and double
sideband (SSB and DSB) suppressed-car-
rier phone. Also, it must be sensitive
enough to receive the weakest signals and
selective enough to scparate individual sig-
nals from the thousands in thc amateur
bands. In addition, it must be stable and
easy to tunc.

Superhet Circuit. The superheterodyne
receiver is the only one capable of satisfy-
ing the above requirements. In a super-
het, the signals picked up by the receiving
antenna are fed through a number of tuned
circuits—which starts the process of sepa-
rating the desired signal [rom the rest—
and amplified.

The signals are then fed to a mixer or
first detector, where they are combined
with the signal from the recciver’s “‘local”
oscillator to produce an output sig-
nal cqual in frequency to the difference
between the frequency of the received sig-
nal and the frequency of the local oscil-
lator signal. This difference signal is then
fed to an intermedivte-frequency (if.)
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K5MDZ's station in Jacksonville, Arkansas.

WN6GZK is set up in a closet off the den.

amplifier, where it is further amplified and
the process of separating the desired signal
from the rest is completed.

The high-frequency oscillator and the

circuits between the mixer and the an-
tenna are varied together to tune the
receiver.

From the i.[. amplifier, the signal goes
to the second detector, which removes the
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audio information it contains and delivers
it to loudspeaker or headphones via the
receiver qudio-frequency (a.l.) amplifier.

To receive continuous-wave code signals,
the if. signal is combined with the signal
from a beat-frequency oscillutor (BEQ)
in the second detector. The BFO is tuned

receiver precisely. Therefore, a smaller,
bundspread capacitor is connected in paral-
lel with the main tuning capacitor.

Any portion of the band chosen by the
main dial may be spread out on the band-
spread dial for easy {uning. In operation,
the main dial is set to a calibrated point
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to a frequency about one kilocycle away
from the intermediate frequency, and the
resulting “beat note” between the two sig-
nals produces the characteristic “beep-
beep” sound of code signals. The BFO us-
ually has a panel control for varying its
frequency.

The beat-frequency oscillator is also used
to receive SSB or DSB signals by supply-
ing the signal “carrier” suppressed at the
transmitter, in order to change the re-
ceived signals {rom unintelligible gibberish
to sense. This must he done very accurately.

Tuning. A typical amateur receiver tunes
from the broadcast band up to 30 or 54 mec.,
and converters or separate receivers are
used for still higher frequencies. This wide
frequency range is divided into several
bands of frequencies selected with a bund-
switch.

In general-coverage receivers, after the
desired band is selected with the band-
switch, the exact frequency desired is
chosen by adjusting the variable capaci-
tors across the input tuned circuits. How-
ever, turning the main tuning dial a single
division may shift the receiver tuning up
to 200 ke., making it difficult to tune the
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for each band, and all tuning for that band
is done on the bandspread dial.

In receivers designed for the ham bands
only, just a single dial is used, but each
band is spread across the entire dial. Other
things being equal, this results in a su-
perior amateur receiver.

Selectivity. In the standard broadeast
band, stations are spaced 10 kec. apart, and
two strong signals are seldom heard on
adjacent channels in a given listening area.
Consequently, not too much selectivity is
required to separate stations. But in the
ham bands, signals are packed like sar-
dines in a can, and to pick out the one you
want without interference from the rest
requires very great selectivity— as much
as 2 or 3 kec. for phone reception and
500 cycles or better for continuous-wave
reception.

One way to increase receiver selectivity
is to lower its intermediate frequency, be-
cause the bandwidth of a tuned circuit
varies directly with its resonant frequency.
Other techniques include the use of many
tuned circuits in the i.f. amplifier, a
“mechanical” filter, or a crystal filter. All

(Continued on page 145)
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POPULAR

ELECTRONICS

Builds a

RF-AF Signal Generator

The Precise Model 630 is useful for all types of

OMETIMES one plus one equals more

than two. For example, suppose you
have a conventional r.f. generator. Then
suppose you replace the usual fixed audio
oscillator in the r.f. generator with a full-
range variable audio generator, usually a
separate instrument. You will have a com-
bination whose versatility goes beyond the
two separate instruments.

Alert to the potential of such a combina-
tion, Precise Development Corp., Oceanside,
N. Y., has wedded these two generators in
its RF-AF-TV Marker Generator, Model
630. Actually, this seemingly pretentious
name is an understatement of what the
device can do in all types of alignment and
trouble-shooting of AM, M, and TV sects,

May, 1959

alignment and trouble-shooting

in audio work, and in many other applica-
tions. More on this score later.

Alternate Kits. The 630 kit is available
in two forms. You can do all the work
yourself or, for a slightly higher price, have
the entire r.f. subchassis pre-wired, tested,
and calibrated. We strongly recommend
the latter choice, for two good reasons.

First, individual, small differences in
wiring and soldering any wide-range r.[.
oscillator can accumulate into problems of
accuracy and calibration. Secondly, me-
chanical assembly of the r.f. and a.f. tuning
units is on the tricky side. With the for-
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Top view of main chassis
shows sockets, major hard-
ware, and electrolytic ca-
pacitor mounted at the left.

Accuracy calibra-
tien chart is made
by beating r.f. out-
put against short-
wave radio stations

or a crystal oscillator. DIAL READING
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mer pre-built, you save time on the assem-
bly of the a.f. section by using the r.f.
section as a model.

Construction Hints. Construction
manuals of most kit manufacturers tend to
follow a similar plan. The somewhat differ-
ent pattern used in the Precise manual,
which has merits of its own, may at first
puzzle kit builders used to other styles of
presentation. Some precautions will guard
against pitfalls. As for actual errors, there
were none. The P.E. unit worked im-
mediately after completion.

Every item down to the last washer was
accounted for in the preliminary parts
check. Right after this check we found it
best to tag each group of similar parts with
a slip of paper carrying its code number.
Then, when the instructions said “place H51
through H34 and secure with H15"” no
time was lost leafing through the instruc-
tions to re-check part numbers.

If you are the cautious type who likes to
check against the schematic when any
doubt arises in a given step, some addi-
tional advance correlation will help. Since
code numbers in the construction portion of
the manual for certain parts and wiring
points don't always correspond to sche-
matic notation, it will help to mark con-
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struction numbers on the schematic or,
conversely, schematic numbers on the
chassis.

If doubts still remain during wiring, you
can skip some steps——but be sure to place a
big, bold question mark beside them. To-
ward the end, when things begin to “fall
into place,” you can backtrack to pick up
these question-marked steps.

Calibration. The alternate calibration
procedures for r.f. suggested in the manual,
depending on what facilities you may or
may not have, are quite satisfactory. How-
ever, remember that the purpose of this
check is to record frequency variations.
Laboratory accuracy is only possible with
laboratory generators, the cheapest of
which costs far more than many service
dealers or hobbyists can spend. Draw up a
calibration chart showing actual frequency
versus dial indication. This way you can
tune the generator with the accuracy your
work requires.

As to the audio generator, an inexpen-
sive pitch pipe proved an excellent calibra-
tor. Even one with a single, identified
tone, usually ‘“standard A (440 cycles),” is
adequate-—and you don't have to be a musi-
cian to use it. Fced a.l. signals into an
amplifier and speaker. Rock the tuning
dial back and forth in the vicinity of 440
cycles while blowing the pipe. The ‘‘zero-
beat” point is where the two tones blend
into one without a low-frequency beat note.

The same check can be made with gen-
crator harmonics and subharmonics of 440
cycles. Thus, you can calibrate the genera-
tor upward to 880 cycles, 1320, 1760, etc.,
or downward to such submultiples of 440 as
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The r.f. assembly is shown
mounted to the front panel,
adjacent to the main chas-
sis, in the above photo.
The r.f. unit is at the right.
The partially assembled a.f.
tuning unit is in the left
foreground, with the a.f.
dial drum lying beside it.

220 cycles, 146.67, 110, 88, cte. You will
probabhly find the a.f. section quite accurate
without adjustments.

Applications. Coming back to the
versatility we mentioned earlier, the 630
can be used—like any r.f. gencrator-—for
aligning the r.f. and i.f. portions of any type
of receiver, or for trouble-shooting by sig-
nal injection.

In addition to such expected functions,
it can be used for bandpass checks on AM
receivers, e.g., when it may be desired to
stagger-tune the i.f. system for improved
fidelity. Feeding modulated r.f. into the
receiver, you can run the audio generator
through its range and note the frequencies
at which audio level begins to drop off.
You can check again after i.f. readjustment.

When the 630 is used as a bar gencrator
in checking the linearity of a ‘T'V picture, a
modulated r.f. signal is fed into the antenna
input of the TV set, with the v.f. dial ad-
justed to the same frequency as the video
channel to which the set is tuned. The

May, 1959

The a.f. unit minus the dial
drum is mounted on the main

chassis in this photo. Wir-
ing has been completed. All
that remains is final assembly.

audio generator is then tuned to produce a
convenient number of visible horizontal or
vertical bars. Adjusting the TV receiver
controls for bars of equal thickness and
spacing produces good picture linearity.
Through the external-modulation input,
you can amplify and modulate voice or
other audio signals on the r.f. output. Thus,
an inexpensive high-output microphone
converts the instrument into a transmitter.
Since such transmission on clear frequen-
cies in the AM broadcast band is permis-
sible over short, local distances, you now
have a convenient “wireless baby sitter”
when you visit nearby neighbors. Just put
the 630 with the miike in the nursery, and
tune your neighbor’s radio to the (requency
you have chosen.
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EXHIBITIONIST

Becoming strangely affected the moment the
music begins, this quest fancies

himself something of an impromptu con-
ductor. He sometimes breaks

into interpretive dance routines

ranging from quasi-ballet to the common
waltz-clog, and has been known

to do a fandango to locomotive sound
recordings. He can be persuaded to sit
still only if test tones are played.

i-{1

Sooner or later the avid hi-fi

and stereo enthusiast begins
inviting friends over to admire
his latest equipment acquisitions
and enjoy his newest recordings.
Portrayed here are a handful of

guests any stereo-loving host may

encounter to his bewilderment . . .

KILLJOY
He seems to derive an almost sadistic
By satisfaction from finding minor flaws in his
CARL KOHLER host's equipment and pointing

out that the same turntables, tuners
and amplifiers are selling
for half of what the host paid, elsewhere.
A genius at discovering minute
damaged areas on cabinets which have escaped
the attention of his host.
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RESEARCHER

Caring little for his host's splendid library

of recordings, he is quite impressed with the cataloging
and cross-filing system. He has a dismal

habit of insisting upon discussing record-classification
methods in detail while his host's most enthralling
musical selections are vainly being played for him.

CRITIC

This guest hasn't really approved of any
recording since "Cohen On The Telephone™
was issued. He listens to his host's latest and

most unique records with utter dis-
satisfaction and frequent grunts of derision.
Always giving the strong im-
pression that he has been shanghaied into
lending ears (which may be true}, he
has been known to stalk out during the first
bars of music which keeps other people rooted
to their chairs.

TINKERER

If not closely watched, he will quietly begin
"investigating" any piece of hi-fi
stereo equipment he can put his paws on.
He can easily be spotted
since he invariably carries a miniature tool
kit in his hip pocket and is given to
loitering around the backsides of cabinets.

SLOTH

Displaying a flattering interest in anything and
everything his host may suggest be played, this type
actually wants only background music so he can

find the most comfortable chair in the room and
take a nap. He demonstrates a weird ability to

doze off no matter what kind of music is offered him.
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JITH STEREO by far the “hottest”

thing in high fidelity today, audiophiles
have been eyeing broadcast sterco with
more than just passing interest. For a long
time it has been obvious that this medium
could offer the greatest opportunity for
high-quality, inexpensive stercophonic lis-
tening.

With the advent of FM multiplex trans-
mission tests by a number of stations, it
appears that true high-fidelity stereo broad-
casting is but a step away. That final step,
however, may be a long time in coming,
since it is uncertain when the Federal Com-
munications Commission will finally ap-
prove a system of FM multiplexing for gen-
eral use.

Multiplexing, of cours2, is the system
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Multiplex

Stereo

: Adapters

By MIKE BIENSTOCK

Sherwood SMXC

whereby both the left and right signals of
a sterco broadcast are sent over the same
FM frequency—both with a true high-fidel-
ity frequency response—and can be received
in the home with only the addition of a
multiplex adapter or converter.

The advantages of such a system are
manifold. For instance, the transmission is
compatible; in other words, even without
separating the two signals, listeners will be
able to hear a complete monophonic high-
fidelity broadcast. The cost of the adapters
will not be prohibitive; one adapter on the
market costs about 8§30, others will sell
from about $35 to $100. Compared to the
cost of installing a stereo tape deck o1
sterco arm and cartridge, plus the cost of
stereo disecs or tapes, it can readily be ap-
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Eico FMX-9¢

Calbest Tuner

Fisher MPX-10

preciated that multiplex will be the cheap-
est source of stereo program material
available.

While industry is uncertain as to when
the FCC will finally give the go-ahead, sta-
tions such as WBAT of New York City have
been broadeasting multiplex stereo on an
experimental basis. The author can attest
to the fact that the quality of WBATI's stereo
broadcasts has been superb and limited
only by the quality of the stereo discs or
tapes used.

There are at present several multiplex
adapters on the market, inctluding the Madi-
son Fielding MX-100 ($19.95), the Karg
MX-1 (§99.50 plus $10.00 for walnut or
birch cabinet), the Sherwood SMXC ($55.50
plus $4.00 for cabinet), the Fisher MPX-10

May, 1952

Madison Fielding

MX-100

($79.95, plus $12.95 for cabinet in mahog-
any, blonde, or walnut), and the Harmon
Kardon DMA-230 ¢849.95, for plug-in use
with Harmon Kardon T-250 and F-230 tun-
ers only).

An AM-FM sterco tuner which also in-
corporates a multiplex section is being pro-
duced by Calbest Electronics. This tuner
thus can be used to listen to either AM-FI
sterec or FM-FM multiplex stereo.

At least two multiplex adapter kits are in
the works., Eico will shortly introduce an
adapter kit for the home constructor which
will sell for about $35.00; the factory-wired
version of the same model will go for ahout
$60.00. The Heath Company is also work-
ing on a kit-built adapter but has no infor-
mation available on it at present, 30
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By
JOHN T. FRYE
WIEGY

Carl and Jerry

!!BBI”

IMHE BAT met the ball with a thud and
sent it almost straight up into the air.
Jerry tore off his catcher’'s mask and ran
around in a little circle as his eyes
scarched wildly for the ball against the
bright blue sky. Just in time he spotted
it and stepped forward to catch it neatly
in the deep pocket of his mitt for a third
out. His pal. Carl, stepped off the pitcher’s
mound and trudged wearily toward the
Center City bench while the Cedar Creeck
Giants ran happily out onto the diamond.
They had something to be happy about.
The score hoard annouced it was the last
of the seventh inning and that the Cedar
Creck Giants had seven runs. Chalked up
opposite the Center City Sluggers was a
series of big lat goose cggs.
Jerry struggled out of his chest protector
and sat down on the bench bheside Carl.
“I just don’t get it!"” he said as he angrily
drove his fist into his catcher’s mitt.
“They’re not that much better than we
are.”
“Tt’'s not who wins that counts; it's how
you play the game!” Carl chanted.
“Yeah, T know; but that's the trouble
with being a good sport. You've got to lose
to prove you are one. I'd like to demon-
strate what gracious winners we can be.”
“I'm with you! What really bugs me is
the way they secem to know every move
we're going to make. They seem to know
what kind of ball I'm going to pitch, when
I'm going to try to catch a runner off base,
and exactly who is supposed to take a high
{lv. It's spooky in a sandlot team that
doesn’t get any more practice than we do.”
“Maybe they're hep to my signals, but
I'm doggone careful to conceal them {rom
anyone on their bench. Do you suppose—"
Ife was interrupted by Kent, the young-
est member of their amateur radio club.
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This fourteen-year-old boy ate, drank, and
slept radio. 1t was typical that he was
tugging at Jerry's elbow with one hand and
chutching a two-meter transceiver in the
other.

“Hey, Jerry, listen to this!”

“Some other time. Kent,” Jerry said im-
patiently as he shrugged off the ‘“‘child’—
who was a whole two years younger!
“We've got a problem now.”

“I know you have. That’s why I want
you to listen!” Kent insisted as he jigged
up and down in his impaticence.

T THIS MOMENT the Center City

batter hit a high fly out into right
center field. A faint voice came from the
speaker of the transceiver: “Let Murphy
have it, Jonesy. Take it Murph.” Both the
center-fielder and the right-fielder had
been running toward the ball, but as the
voice spoke the center-fielder stopped and
let the right-fielder make an easy catch
for a first out.

“Let me have that thing!” Jerry com-
manded. As the three of them listened in-
tently, they could hear the same voice
giving instructions to the pitcher: “This
guy is a sucker for a slow ball. Try one.
Thaaat’s fine. Now he’s crowding the
plate. Put one over the inside corner and
scare him back a little.”

“See that guy sitting all by himself out
at the cdge of the trees in center field?”
Kent asked. “He’s the bird doing the talk-
ing. When 1 get close to him, the signal
really booms in. Ilis transmitter is pretty
low-powered, for the signal falls off rapidly
as yvou get away from the diamond. Jerry,
he's been relaying to the batter every signal
vou gave to Carl.”

Listening for the next few minutes re-
vealed that the Giants didn't just sccme
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to know what the Sluggers were going to
do next. They knew! It was apparent that
each meniber of the team had some sort of
miniature recciver- doubtless  transistor-
ized—conceealed in his cap. A bone-conduc-
tion carphone attached to the skull enabled
them to hecar every word spoken by the
sharp-eyed observer who was equipped
with a miniature transmitter and a pair
of high-powered binoculars. What's more,
this obscerver knew the Sluggers’ signals
better than they knew them themselves!

“Why the dirty so-and-so’s!” Carl ex-
claimed. “Tlere! Give me that transceiver
microphone and let me tell them off."”

“Hold on!” Jerry objected. “Navbhe, if
they don’t know we're on to their clec-
tronic caper, we can turn it to our advan-
tage. First off, we've got to cross up their
intercepting my signals to you. We don't
have time to make up a whole new sct of
signals, but suppose we do this: I'll make
an ordinary signal that yvou can disregard;
but then I'll wiggle my mitt up and down
in Morse code. You know the wayv we send
silent code in study hall just by tapping an
imaginary key with our fingers. It will be
the same except you will see me punching
an imaginary key with the mitt. We can
use initials. ‘IC’ will mean ‘inside curve;’
“FB' will be ‘fast ball;’ ‘W' will mean
‘walle;” ete. Usualy the false hand signal
will be just the opposite of the real code
signal. Dig me?"”

“Yeah, I dig you; but it sounds pretty

CEpaR
CREEK
GIANTS

TCENTER

"l just don't get it!"
May, 1959

Jerry said angrily . . .

tricky. T'll have to study it out as we go
along. I'm going to be a very deliberate
pitcher from here cn in.”

“Fine! Now let's pass the word along
to the rest of the team.”

"HEN the other boys learned about the
electronic skullduggery afoot. they
were properly indignant. This resentment
actually worked to their advantagce. Still

secthing, they stepped up to the plate one
another

alter and angrily drove out solid

1

"\
/

—~— W\,é,_

ﬁr‘%«e’

"Give me that transceiver microphone"

hits. When the inning was over, the score
stood 7 to .

And the first halt of the eighth was a far
different story from what the other innings
had been. Jerry made sure the man with
the binoculars got a good look at his false
signal to Carl; then he casually ealled for
the pitch he wanted by moving his mitt up
and down. The effect was much more puz-
zling to the batter than if he had simply
been allowed to go on his own. It was very
disconcerting to be expecting a slow ball
and then have one cross the plate like a
rifle hullet. The net result of the double
double-cross was three up and three down.
The Giants never got a man on hase.

During the last of the eighth the Stug-
aers picked up two more runs, making the
score 7 to 6. Jerry spent every minute with
his car glued to the speaker of the trans-
ceiver trying to figure out a way to turn
the Giants’ trickery to the Sluggers' ad-
vantage; but no opportunity presented it-
self. The first of the ninth was a repetition
of the first of the previous inning: three up
and three down.

But fickle luck once more turned against
the Sluggers as they came 1o bat. The first
man up never touched the ball as three
strikes were called on him in quick suc-
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cession. The next man up drove a hot
grounder to the shortstop that was rifled
across to cut off the runner at first with
seconds to sparc. The third man, though,
did barely manage to get on first with a
drive just over the second baseman’s head.
It was Carl’'s turn to bat.

Carl was far and away the best hitter
the Sluggers had. and at first it scemed
that the pitcher intended to walk him.
The first two pitches were wide of the

... "No,youtakeit,Murph;onsecond thought—"" . ..

plate. But the third drilled straight across
the center to land in the catcher’s mitt
with a solid smack for a called strike. Jerry
could see Carl’s hands tightening on the
bat handle as the pitcher started his wind-
up, but once more the ball was wide of the
plate.

The next one was too close to let pass,
and Carl swung at it. His bat nicked the
ball, but that was all. “Stri-i-i-ke Two!”
the umpire cried as he held up three fingers
on one hand and two on the other,

Carl pounded the plate savagely with his
bat and tensed his lean body. The pitcher
started a slow windup and then uncoiled
to speed the ball straight across the rubber.
It was now or never! Carl swung with all
his might and there was a solid crack of
wood meeling horschide. But a groan arosc
from the Sluggers’ bench as they saw the
hard-hit ball sailing too high in the air as
it went toward a point midway between
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the stations of the right-fielder and the
cenfer-fielder. Both men started running
toward it with their eyes on the ball.

“You take it, Jonesy. Let him have it,
Murph,” Jerry heard the voice saying in
the speaker of the transceiver. In a flash
Jerry pushed down the transmit switch on
the transceiver and said loudly into the
microphone: “No, you take it, Murph;
you're closer. On sccond thought, you
better get it after all, Jonesy.”

He left the transmit-receive switch in
the transmit position to block out the sig-
nal f{rom the other transmitter and
watched in fascination as the two outfield-
ers hesitated a second, then went charging
toward cach other with their gloves out-
stretched. They came together with a
crashing shock and then bounced apart to
fall flat on their backs as the untouched
hall bounced lazily along the ground.

It was several seconds before the two
stunned bhoys rolled over and got painfully
to their fecet. In the meantime Carl had
Joped around the bases in hot pursuit of
the other runner, and the game was over.

The Sluggers dashed out of their dugout
to thump Carl on the back, but Jerry hung
back to watch the man out at the edge of
the trees. The two injured outficlders
stalked over and towered threateningly
over him as the rest of the Giants joined
them. The man sitting on the ground
waved his arms wildly and shook his head
vigorously from side to side; but what he
was saying secmed to carry little weight
with the members of the team.

S Carl and Jerry helped load the

equipment into the back of the mana-
ger's station wagon, they grinned happily
at cach other. Winning the game was nice,
of course; but winning it by outsmarting
the tricky Giants at their own game—and
doing it electronically—indeed made their
cup runncth over.

“T'It bet that’s the last time the Giants
use that gadget,” Carl said as he glanced
across to the angry huddle at the edge of
the trees.

“You can say that again,” Jerry agreed.
“And I was just thinking we've invented a
new kind of interference. I've been accused
of BCI, or broadcast interference; and TVI,
or television interference; and I didn't like
it a bit. But how I know I'm guilty of BBI,
or baschall interference; and all T feel is a
kind of warm, contented glow!” -30--
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RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
yoU CAN AFFORD!

K Yes, this great course costs far less than any training of its kind
21 INCH given by other mejor schools! Radio-Television Training School
Receiver Kit included 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 iessons, Fourteen Big Radio-Television Kits, Complete
Color-TY Instruction, Unlimited Consultation Service
ALL at a really big saving to you. How can we do
this? Write to us today . . . and find out!

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

We Want Many More Shops This Year
This 37 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish &
string of Radio-TY Repair Shops in
principal cities throughout the U. S.
So far, a great many such shops are
NOW IN BUSINESS AND PROSPER-
ING. We are helping and training
ambitious men to become future
owners and operators of these

you bU”d fhese shops in all areas.

COMPLETE

¥E COLOR

R I s INSTRUCTION
AUPPROYED INCLUDED

SERVICE AT

SHOP ; :

Get your free book on the 4

d .- H FOR UNSKILLED
FAMOUS RTS BUSINESS PLAN Mg . and other units INEXPERIENCED MEN ONLY -
: @ i WE TRAIN YOU OUR WAY!
find out how you can open % N - ]
| . 3 o We must insist that the men
‘ A REPAIR SHOP OF YOUR OWN 0:; B ﬁ%’ijﬁ w0 HEn o G kel i
4 Radio-TY Repair, Merchan-
We supply and finance your equipment i Y M dising and Sales by our

training methods—because
When you are ready and qualified to operate WE KNOW the require-

J
' one of our RTS-Approved TY Repair Shops
|

| ments of the industry.
WE WILL SUPPLY AND FINANCE EVERY g ¢ *tubes Therefore, we w1||‘ TRAIN
BIT OF EQUIPMENT YOU NEED TO GET 2 excluded YOU . . . we will show

STARTED ples an inventory of parts and
supplies. In other words we will stake you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan vou receive:

you how to earn EXTRA
CASH, during the first

-
RAD'O-TELEV'S'ON mor.\Hj\ or two of your
TRAINING SCHOOL training period. YOU

5100 5. VERMONT AVENUE KEEP YOUR PRESENT

|
‘ JOB. TRAINING TAKES
| 1. An electric s.gn *or 6. Plars for shop | LOS ANGELES 37, CALIFORNIA PLACE IN YOUR O{(VN
the shop front. arrangement. A
2. Radio and TV test 7. tastructions on now g p (6‘ HOME, IN YOUR
Equipment. 0 Qo into bus 1185 fl ]
‘ 3. Letterheads. calling 8. Continuous cons.il Est. 1922 P SPARE TIME!
cards. repair tickets. tation and help. / |
etc ). The riant to use /\\
4. Basic inventory of RTS Seal of = '
tubes. parts, Approval, and the mg 5 [ 2] E w
supplies RTS Credo 5%y - g.‘! L]
‘ 5. Advertising and 10. The right to use
promotional the Famous
material Trade Maik

RADIO-TELEVISION TRAINING SCHOOL

5100 S. Vermont Avenue, Dept. PE-59,
Los Angeles 37. California

CIATIG

PP
R~ VAN
/.v{ & Tpe z«'ﬁ

TN
BUSINESS
PLAN

SEND ME TREE — all of these big opportunity books —

.y el l ‘‘Good Jobs in TV-Electronics,’’ ‘‘A Repair Shop of Your Own’’
and ‘‘Sample Lesson.'' | am interested in:
\ y o SAMPLE I . .
LESSON (] Radio-Television {J 'ndustrial Electronics
h t
‘7UDY > s 1 (Automation)
. 1 G .

RS’ _M'cmbersh-p in The e ,o \ Name Ag
Association of Home Study ©00° s s Picase Piint
Schools is your assurance of \\t‘—"‘ 0"‘ Address —
Reliability, Integrity, and et

Quality of Training. City & State
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HEATHKIT

STEREO EQUIPMENT CABINET KIT
Madel SER (hirch)
rach Mode! SE-1M (mahoaany)
(shpa. Wt 162 1b )

$]4995 |

STEREO WING SPEAKER
ENCLOSURE KIT

39 Model SC-1BR (birch—riaht and)

each Model SC-1BL (birch—lett end)
st 142 1bs ) Model SC-TMR (mahogany—rniaht end)
shpg. wi. 42 1b> Model SC-1ML (m thogany—leit end)

$00000000000000000000008000000000000

MODEL SF-1
$3995

DIAMOND STYLUS
STEREO PICKUP CARTRIDGE

Enjoy the latest sterco records now. Tits all
standard tonc arms and features a .6 mill dia-
mond stylus. Designed to Heath specifications
by Fairchild Recording Equipment Corpora-
tion. Shpg. Wi Ulb.

MODEL MF-1
32695

DIAMOND STYLUS
HI-FI PICKUP CARTRIDGE

Get the most from your LP microgroove tec-
ords. Designed to Heath specifications by
Fairchild Recording Fqguipment Corporation,
the MF-1 is one of the finest pickup cartridues
on the marhet today. Shpg., We Tb,

128

A do-it-yourself kits put top

quality within easy reach

1oth absolutely uo previous experience or knowledge of electronics

o can avsemble your own HEATHEDT hi-ft system, Ham

station, {est equipment or marine gear. Favy to understand step-
by-step Imbiuctions, along with large pictorial diagrams, guaran-
Lo your success —and you save Vi or more on the highest quality
cqupment available today al any price!

STEREO EQUIPMENT CABINET KIT

A thing of beauty as well as utility, this sterco equipment
cabinet ensemble housts your complete sterco hi-fi system.
It consists of a stereo cquipment center flanked by two
sterco speaker enclosures. The kit is supplied with mounting
panels pre-cut to accommodate Heathkits and interchange-
able blank pancls are also furnished. The pre-cut pancls
accommodate the Heathkit AM-FM Tuner (PT-1). Sterco
Preamplifier (SP-2). and Sterco Record Changer (RP-3-S).
The changer slides out smoothly for casy 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 %7 solid core Phillipine mahogany or
select birch plywood suitable for the finish of your choice.
Entire top fcaturcs a shaped edge. Hardware and trim are
of brushed brass and gold finish.

0 00000000000000000000000000000000000000000000000000

TRADITIONAL
Model CE-2T (mahogany)

CONTEMPORARY (not shown)
Mode! CE-28 (birch)
Mod¢l CE-2M (mahniany}

*43%,

CHAIRSIDE ENCLOSURE KIT

Put your cntire hi-fi system right at your lmgertips with
this handsome enclosure. Available in either traditional or
contemporary models and constructed of beautiful veneer-
surfaced plywood suitable for the finish of your choice. It 1s
designed to house the Heathkit AM and FM Tuners (BC-
A and FM-33\), the WA-P2 Preamplifier, the RP-3
Record Changer, and adequate space is provided for any
Ieathkit amplifier designed to operate with the WA-P2.
Al parts precut and prediilled for casy assembly. Shpg.
Wi 46 1bs,

Always say you saw it in—~POPULAR ELECTRONICS
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HEATHKIT EA-2

52895

e
‘BOOKSHELF" HI-FI 12 WATT AMPLIFIER KIT

I'ruc hi-fi performance is yours with this handsomely styled
amplifier-preamplificr combination. With more than enough
power for the averaze home hi-fi system it features a fre-
quency response of +1 db from 20 to 20.000 CPS with less
than 2% distortion at full output over the entire range.
Inputs provided for tuner, xtal phono and mag phono.
R1AA cqualization, separate bass and treble tone controls,
ind a special hum control are provided. Shpg. Wt. 15 Ibs.

Build it in
one Evening

HEATHKIT $S-2
53995

“BASIC RANGE" HI-FI SPEAKER SYSTEM KIT

With performance comparable to speakers costing many
times more, the SS-2 employs a Jensen 87 woofer and
compression-type twecter to provide total frequency re-
sponsc of 50 to 12.000 CPS. Shpg. Wt. 26 lbs.

ATTRACTIVE BRASS TIP ACCESSORY LEGS: convert the
~5-2 into handsome consolette. Shpg. Wt. 3 Ibs. No. 91-26. $4.95.

BASIC FIR MODEL: same as 85-2 except constructed of non-
i remium plywood without trim or grille cloth. Shpg. Wt. 26 Ibs.
Model 8S-3. $34.95.

e000c00000 = V000000000000 0000000000c¢
B 4

-
e ) I-;EATHKIT FM-3A SZBSS

HIGH FIDELITY FM TUNER KIT

‘The thrills of FM entertainment are vours at budget cost with this
Fandsomely styled wuner. Featuring broad-banded circuits for full
{ delity and better than 19 microvolt sensitivity for 20 db of quieting,
tie FM-3A pulls in stavions with clarity and full volume. Shpg.
Wt. 8 Ibs,

s " .HEATHKIT W-TM 55495

"EXTRA PERFORMANCE" HI-FI 55 WATT AMPLIFIER KIT
COiffering full fidelity atless than a dollar per watt, the power outpit
o this remarkable amplit ev is conservatively tated at 335 watis from

20 CPS 1o 20 ke with less than 297 wtal hamonic distortion through-
out this entire range. Shpg. Wt 28 fbs.

- b

MONAURAL-STEREO
AM-FM TUNER KIT

This professional quality 16-tube tuner offers
you outstanding AN, FM or sterco AM/F)M
performance at minimuin expense. Features in-
clude individual flywheel wning and auto-
mnatic frequency control. A multiplex jack is
alo provided. Shpg. Wt 24 bs

HEATHKIT SP-2
55695

MONAURAL-STEREO (two channel mixer)
PREAMPLIFIER KIT

Control your entire sterco 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. 13 1bs.

HIGH FIDELITY

TAPE RECORDER KIT

Whether making your own recordings or play-
ing pre-recorded tapes you'll enjoy the many
finc 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. We,
24 Ibs.

HEATHKIT RP-3

56495

(stereo madel RP.3S $74.95)

AUTOMATIC HI-FI
RECORD CHANGER KIT

Combining the convenicnce of an automatic
record changer with true turntable quality the
RP-3 obtains full fidelity from your hi-fi and
sterceo records while treating them with the care
they demand, A uirntable panse” feature pre-
vents records from dropping on moving turn-
table or disk. Plays av 33V, 45, 78 and 16
RPM. Shpg Wi 19 1bs.

HEATH COMPANY

Benton Harbor, Mich.

A Subsidiary |of B\aystrom. Inc.
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AL

HEATHKIT

$23495

“"APACHE'' HAM TRANSMITTER KIT

Featurcs 150 watt phone input and 180 watt
CW input. Provision for single-sid~hanc trans-
mission using the SB-10 External Adapter.
Shpg. Wi 110 Ibs.

Eﬁw HEATHKIT RX-1
2145

“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
veception. Shpg. Wt 66 lbs.

9000000000000 00006000000000000000000:

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, LLSB or
DSB signals, with or with-
out carrier insertion. Shpg.
Wie. 12 1bs,

o
g
&
-
%9

HEATHKIT SB-10

$8995

HEATHKIT DX-40
56495

PHONE AND CW TRANSMITTER KIT
Providing phone and G\W operation on 80, 40,
20, 15, and 10 meters, the DN-40 features
built-in modulator and power supplics. Shpg.
Wrt. 25 bs.

HEATHKIT MP-1
54495

A

MOBILE POWER SUPPLY KIT

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 127 battery cable, tap-in studs for battery
posts, power plug and 157 counecting cable.
Shpg. Wit. & lbs,

130

ev0000s000000000000000 e

Mobile Fun! With oll New
Heathkit Mohile Hom Gear

i
} HEATHKIT MR-1
i
i

119

*“COMANCHE'" MOBILE HAM RECEIVER KIT

Handsome styling, rugged construction, top quality com-
ponents and economy are all wrapped up in the *Comanche™.
It is an 8-tube superheterodyne recciver operating AM, CW
and SSB on the 80, 40, 20, 15 and 10 meter am & ur 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 Ibs.

MOBILE ACCESSORIES

Quality 5" PM speaker in rugged stecl
casc with mounting brackets. Heathkit
AK-7. $5.95. Shpg. Wt. 4 Ihs.

Mobile base mount holds both trans-

mitter and receiver, Universal floor
mounting hracket. Heathkit AK-6.
$4.95.  Shpg. Wt 5 Ibs.

The fun and convenicnce of mobile operation are yours with
the compact and cflicient “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 mecters. Featured arce a built-in VFO, modulator,
4 RY¥ stages with a 6146 final amplifier pi network (coaxial)
output coupling. The »*Cheyenne™ is designed as a com-,
panion to the “Comanche™ receiver and is powered by the
NMP-1 Power Supply. Shpe. Wt 19 Ibs.

HEATHKIT VHF-1

$] 5995

“‘'SENECA'" VHF HAM TRANSMITTER KIT

General, technician or novice class hams wishing to extend
transmission into the VIIE region will find the “Seneca®
idcal. A completely sclf-contained 6 and 2 meter transmitter,
the VHIE-1 features up to 120 watts input on phone and
140 watts input on CW in the 6 mcter band. Included arc
controlled carrier phone operation, built-in VIO for both
6 and 2 mcters, and four switch-selected erystal positions,
Shpg. Wt 56 ths,

s
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ETCHED
VTVM KI

World's largest selling VTVM,
the V7-A measures AC voltage
(RMS), AC voltage (Pcak-to-
pecak), DC voltage and resistance.
Features 7 AC (RMS) and DC
voltage ranges of 0-1.5, 5, 15, 50,
150. 500 and 1500. In addition
there are 7 peak-to-peak AC
ranges of 0-4, 14, 40, 140, 400,
1400 and 4000. Seven ohmmecter
ranges are provided. Battery and
test leads are included with kit.
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 cncountered in radio and
TV servicing. Checks 4, 5, 6 and
7-pinlarge,7 and 9-pin miniature,
7-pin sub-miniature, octal and
loctal tubcs and pilot lamps. A
blank socket provides for future
tube types. Shpg. Wt. 12 Ibs.

CIRCUIT
T

HEATHKIT v7-A
5959

HEATHKIT TC-3

33995

TV PICTURE TUBE TEST ADAPTER
For use with TC-3 or carlier modcl
TC-2. Includes 12-pin TV tube socket,
4’ cable. Octal connector and data.
No. 355. Shpg. Wt. 1 1b. $4.50.

Model 355.

0008000008000 000000000¢000s00to0oe
@& ““PROFESSIONAL'' 5"
DC OSCILLOSCOPE KIT
Offering complete versatility, the
OP-1 features DC coupled ampli-
ficrs and also DC coupled CR
o tube unblanking. Triggered sweep
circuit operates on internal or ex-
ternal signals and may be cither
AC or DC coupled. Transformer
operated power supply hassilicon
diode rectifiers. Shpg. Wt. 34 1bs.

HEATHKIT DP-t

179%

00000000000 000000000000000 00000000804

“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-
sponsc is within *3 db from 4
CPS to 1.2 mec. Sweep range
covers 20 CPS to over 150 ke,
Shpg. Wt. 22 lbs.

HEATHKIT OM-3

53995

HEATHKIT T-4

$] 995
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Doubling as a utility amplifier, test speaker, or
substitution transformer, the T-4 represents an
outstanding buy. Traces RF, IF and audio
signals in AN, FM and transistor-type radios.
Shpg. Wt. 5 lbs,

P
o i

HEATHKIT SG-8

1%

RF SIGNAL GENERATOR KIT

Aligns R, II' and tuned circuits of all kinds.
Provides extended frequency coverage in five
bands from 160 kc to 110 mc on fundamentals
and up to 220 mc on calibrated harmonics of
the fundamental frequencies. Shpg. Wt. 8 lbs.

HEATHKIT CT-1
3795

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 lbs.

i

HEATHKIT TO-%

3]695

TEST OSCILLATOR KIT

Provides fast and accurate selection of test fre-
quencies most used by servicemen in repairing
and aligning modern broadcast receivers. Five
fixed-tuned frequencies are quickly selected for
trouble-shooting. Shpg. Wt. 4 lbs.

HEATH COMPANY

Benton Harbor, Mich.

L
A Subsidiary |of Daystrom. Inc.

|
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Fun for the
whole
family

add that “extra”
speaker

HEATHKIT US-1

5750
12" 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 XR-1P

32995

6 TRANSISTOR PORTABLE RADIO KIT

This easy-to-build portable radio offers fun and enjoyment for the
whole family. Features 6 transistors, large 4" x 6" PM speaker for
“big-set” 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 0000000000800000900000088000000000900

$00000000000000000000000000000000000

HEATHKIT BR-2

$] 895

(less cabinet)

Tune-up your
ELECTRONIC

own Engine IGNITION

ANALYZER KIT

An ideal tool for the mechanic,
tunc-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
just one cylinder at a time. Use on
all types of internal combustion
engines where breaker points are
accessible. 107 test leads supplied
with kit. Shpg. Wt. 20 Ibs,

HEATHKIT 1A-1 $5995

0008 000000000000000000800000000000000000000008080000

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 514" PM speaker and rod-type
antenna, Transformer operated power supply.
Excellent sensitivity and selectivity. Shpg. Wt.
10 Ibs.

Cabinet optional extra: No., 91-9A. Shpg.
Wt 5 lbs. $4.95.

9000000000000 00000000000°000000000 0

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,

000000000000000000000000000000000000 CRYSTAL RADIO KIT

e . Any youngster interested in radio or clectronics will enjoy building

* and using this fine little crystal receiver. Frequency coverage is

check . from 540 to 1600 kc. A scaled germanium diode is used for detection

engine RPM ‘" —no critical “cats whisker” adjustment. Headphones included.

Measures 6” L. x 3" \W. x 213" D. Shpg. Wt. 3 lbs,

1 0000000000000 00000000000000000000000000000RC0000000

Let your boy
learn radio

$795

HEATHKIT CR-1

COMPLETE TOOL SET

This handy tool kit provides all the
basic tools required for building any
Heathkit. Includes plicrs, diagonal
sidecutters, screwdrivers, and solder-
ing iron with holder. Plicrs and side-
cutters are cquipped with insulated
rubber handles that provide protec-
tion from electrical shock. All of the
tools are of top quality case hardened

ELECTRONIC TACHOMETER KIT

Easy-to-build and simple to install. Operates
directly from the spark impulse of any 2 or 4
cycle engine with any number of cylinders.
Operatces 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
A calibration control is also provided. Shpg. 3995 steel for rugged duty and long life.

Wt. 4 1bs. 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-vnlt bat-
teries, regardless of type.
Charging current is continu-

HEATHKIT
MC-1

g 95 53995 ously monitored by a 25 am-
69 4 pere meter. Shpg. Wt. 16 Ibs.

000000000000 000000000000000000000000

MARINE BATTERY CHARGE s
s

HEATHKIT DF-2

4

2-BAND TRANSISTOR

i

RADIO DIRECTION FINDER KIT | INDICATOR KIT
Economically powered by 6 standard flashlight cells, the DF-2 pro- 1 Sce at a glance the exact ? ;
vides you with a completely portable 6-transistor standard and percentage of charge in your %'; 1
beacon band receiver of unusual quality and performance. Covers y hoat batteries. Chcck§ frc_)m. ‘*W
the beacon band from 200 to 400 kc and broadcast band from 540to . 1 to 8 storage batteries in- “&- P
1620 ke. A tuning dial light is provided for night operation. Large i  stantly. Operates on 6, 8, 12 i A
4" x 6" speaker provides superb tone reproduction. Shpg. Wt. 9 Ibs. or 32 volt systems. Note: for G

%, mounting on non-ferrous HEATHKIT CI 1
900000000000 000000 0000000000000 0000000000000000000s mCtalSOI‘\\OOdOnl) gh[)q $]695

; Wt 3 lbs.

i 0000000000000

"eese00000000es {
H
i

HEATHKIT PC-1

52495

12 VOLT POWER CONVERTER KIT

HEATHKIT FD-1.6
i {6 volt)
i FD-1-12
i ] (12 volt)

*35%,

A
#

Houschold electricity right on your boat or in vour automnbile is .{ FUEL VAPOR DETECTOR KIT
yours with this 12-velt power converter kit. Operate ynur TV sct, * ! Protecting against fire and explosion on your
radio, clectric razor, lights, ctc., directly from your 12-volt boat or bnat, the FD-1 indicates the presence of cxplo-
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 Ibs. : sparc detector unit. Shpg. Wt. 4 1bs,

T
Ffee Send now for latest Heathkit Catalog
describing in detail over 100 easy-to-assemble
kits for the Hi-Fi fan, radio ham,
boat owner and technician.

COMPANY BENTON HARBOR 10, MICH.

pioneer in ,\@a subsidiary of Daystrom, inc.
do-il-yourself
electronics Send latest Free Heathkit Catalog.

All prices and spccifica- NAME
tions subject 1o chanage
without notice. Flease in-

r
|
[}
|
1
1
[}
1
[}
[}
[}
1
|
1 clude postad: on orde rs to
[}
[}
[}
[}
|
|
[}
!
I
1
1
I
[}
[}
I
[}
.

bo shipped parcef post. ADDRESS
207%% deposit s requ red on
all C.0.D. ordurs All
prices arc NET F.O.B.

Benton Harbor, Micn,, and ITY
apely to Continental U.S. & ZONE STATE
and Possessions only.

QUANTITY KIT NAME MODEL NO. PRICE
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Revolution in Turntables
(Continued from page 63)

the final assembly figuring out where you
went wrong.

Be exceptionally careful with the rubber
components of this kit (and all others, too),
to avoid getting any grease or oil on them.
If an accident does occur, clean the parts
with carbon tetrachloride (not Carbona) or
denatured alcohol.

Careful assembly of the TDK-101 paid off
for us; it ran smoothly the moment the
switch was turned on. A neon light on the
built-in strobe disc confirmed the efficiency
of the speed adjustment and the long-time
speed stability of the unit.

Weathers KL-1. Weathers has ap-
proached the problem of turntable design
from a completely opposite direction than
the other manufacturers. Although there
have been disagreements in the past as to
which drive system was best, a basic axiom
of hi-fi turntable design has always been to
make the platter heavy and have it act as
a flywheel, smoothing out any irregularitics
in speed. But the very weight of a heavy
platter is apt to cause bearing problems
and rumble. In addition, a heavy platter
requires a heavy motor to drive it.

Here’s how Weathers turned the hi-fi ex-
perts on their ears. Weathers reasoned
that if the platter were made very light
and coupled directly to a light-duty hys-
teresis motor, speed stability would be
achieved without the complications caused
by using a heavy platter and motor. As
proven both by their factory-assembled
turntable and the KL-1 kit, this theory
works out well in practice.

The KL-1 kit consists of a stamped alu-
minum platter, a thin oblong mounting
plate, a tiny hysteresis motor, and a rubber
drive wheel that fits over the 14¢” shaft of
the motor. The rubber drive wheel rides
directly against the inside rim of the plat-
ter, and thus the drive system is almost
miraculously simple. Since the drive wheel
is always in contact with the platter, it is
made of pure gum rubber to prevent it
from developing *“flats.” A couple of bugs,
such as warped platters, in the carly
production runs of the kit have been
eliminated and the KIL-1 we assembled
went together without a hitch and worked
beautifully.

It's worth mentioning that Weathers has
a speed control kit available. This kit pro-

134

vides variable frequency output for operat-
ing the turntable at speeds other than 331
rpm. The electronic speed control, Model
KSC-1, sells for $49.50 in kit form and is
about as complicated to put together as a
ten-watt basic amplifier. It can be used
only with the Weathers turntable.

Which One Is Best? Without excep-
tion, each of the turntable Kkits tested
worked well. Using the Components stereo
test record, the measured rumble of each
of the units was close enough to the manu-
facturer's advertised rumble levels that any
slight deviations were insignificant. More
practical tests involving the use of stereo
records with musical content showed the
rumble level of each of the turntables to be
completely unobtrusive.

Rather than play steady-tone records for
testing flutter and wow, a recording of a
solo piano was used. Any speed variation
in a turntable will cause a piano to assume
a peculiar “fluttery” quality easily detect-
able by the average music listener. This
test failed to turn up any cases of audible
flutter and wow.

Now! Which one is best? As usual in
comparisons of this kind, no one turntable
has a monopoly on all the desirable fea-
tures. For that matter, what may be a de-
sirable feature to one person may be com-
pletely valueless to another. So here's a
brief rundown of some of the more impor-
tant features.

The Gray and the Rek-O-Kut Kkits are
examples of “battleship’” construction. They
use heavy platters, belt drive, and the
highest quality hysteresis motors. And they
cost practically the same. As far as we can
see, it's a tossup between these two units.
If you're in an area where you can look
at each of them, take a gander at the
workmanship embodied in them. Then may-
be you’'ll be able to make a choice between
them (we couldn’t).

The Thorens is an excellent performer
and offers the advantage of a speed control.
If this feature is important to you, the
Thorens is probably your best buy. If it's
not important to you, your choice will be
further complicated because the Thorens
is top-notch by any standards.

The Weathers KL-1 is an unconventional
but extremely good solution to the problem
of designing a quality turntable. Without
considering its superb performance char-
acteristics, it can be installed in places
where other turntables could not possibly

POPULAR ELECTRONICS
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MAIL SHOPPERS EVERYWHERE
SAVE DURING LEKTRON’S

FREE!

FULL YEAR'S

SUBSGNPT\ON
to Lektron's 24-PE;
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fit. Since the motor is so small, only about
11%” space below the mounting board is
required to install the KL-1.

Although the foregoing may not tell you
precisely which turntable kit you should
buy, it is our honest opinion that no matter
which one you decide on, you will end up
with a turntable of a quality previously un-
attainable for less than a $50 bill.

As a note of interest to audiophiles who
insist on the conveniences of automatic
operation, next month we will review the
only record changer kit on the market at
the present time, the Heathkit RP-3.

AAAAAAAAAAAAAAAAAAAAAAAALAAAAAL
Transistor Topics
(Continued from page 91)

substitute for a heavy-duty rheostat in ex-
perimental work, electroplating, and indus-
trial applications.

3D Photocells. Selenium photocells or
“sun batteries” have been manufactured in
the familiar flat “two-dimensional” shape
for years. Recently, however, the Interna-
tional Rectifier Corporation (1521 E. Grand
Ave., El Segundo, Calif.) announced that it
can manufacture these photocells, on spe-
cial order, in almost any form or contour.

This new manufacturing technique great-
ly increases the possible applications of the
photocell in control and instrumentation
equipment. Circular photocells, for ex-
ample, can be mounted on a rotating shaft.
Specially shaped cells may be used as
function generators, for production flow
processes, or in automatic sorting and in-
spection operations.

Military News. Transistors are con-

tinuing to find increasing use in military
equipment. From the Bell Telephone Labo-

e T SRR
"Contour" photocells and sun batteries are now
being made by International Rectifier. See text.

136

ratories comes news that there is a tran-
sistorized “fail-safe” circuit in the “Nike
Hercules” guided missile which is equipped
with a nuclear warhead. The circuit pre-
vents complete arming of the warhead un-
til the missile is safely on its way and pro-
vides a multipath control which prevents
individual component failures from causing
a premature explosion.

An order for a prototype transistorized
ignition system was placed with Electric
Auto-Lite Co. by the Detroit Arsenal.

The Army Combat Operations Research
Group has developed a fully transistorized
antitank mine “simulator” for training and
maneuvers. In operation, when a tank runs
over the mine pressure plate, the “mine”
radiates a signal which is picked up by a
receiver coil on the tank’s underbelly. This
signal, in turn, is amplified and used to stop
the tank. Thus, a tank can be ‘“‘destroyed”
in training—but without damage.

That covers the news for now, fellows.
See you next month.

Lou

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
How to Repair Auto Radios
(Continued from page 111)

antenna doesn’t have to be tested, as it
must be okay.

Late Model Symptoms. Lots of the
old-timers were pretty perturbed when vi-
bratorless auto-radios began appearing.
Their best symptom was lost—the buzz of
the vibrator! However, if the set has a
power transistor in the output, as a great
many do now, they've got a new test symp-
tom just as good.

When the set is turned on, listen for a
“thump” in the speaker. While the tubes
have to warm up before they can draw
current, the transistor is just sitting therc
all ready to go the moment the switch is
closed. So, before the tubes warm up, a
heavy pulse of current goes through the
output transformer, resulting in the thump
—assuming that the transistor is in good
health, and that the fuse isn’t blown out.

This symptom, of course, refers to the
“hybrid” sets, which use low-voltage tubes
and a power transistor. The all-transistor
sets start playing as soon as the voltage is
applied, just like the small portables.

A recent development has resulted in a
whole new series of radio tubes which re-
quire only 12 volts on plates, screcns, and

POPULAR ELECTRONICS
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filaments. (See “No More Vibrators,” 4dfter
Cluss, March 1958). Sets using this new
scries require the customary 30-second or
so warm-up time. and will not give you the
thump in the speaker. If nothing is heard
after warm-up. take the lid off the chassis
and see if all tubes are lit.

This would be a good place for a warning.
NEVER insert these special tubes in any
of the stundurd tube testers! Due to their
construction. even the voltage used for
short-testing in a tube checker will cause
them to burn out immediately. The manu-
facturers recommend testing by substitut-
ing a known good tube. Never jar thesc
tubes, as you would the older types, to lo-
cate noisy ones. Their elements are ex-
tremely close-spaced, and a heayy jolt
might cause an interelectrode short where
none had been before!

Lifting the Lid. The mounting of the
average auto-radio makes it very difficult
to service. In many of the new cars, the
radio is installed in the dash, above the
glove compartment.

If it is a single-unit type, the glove com-
partment must be removed to get at it.
Take out the small serews around the edge,

and slide the pocket down and back, ex-
posing the bottom of the radio. A stubby
14” hex wrench will usually be all you need
to get the lid off.

If the set is of the two-unit type, only
the tuning, i.f. stages, and the detector will
be mounted over the glove compartment.
The speaker, power supply, and audio out-
put tubes will be in the other unit. For-
tunately, most of these models have the
power transformer, vibrator, and a.f. out-
put tubes mounted outside of the case,
where they are comparatively easy to
reach. In some cars, you may have to re-
move sections of the heater ducts, etc., in
order to get at the radio.

And if the car has one of the “outboard”
air conditioners installed in the center of
the front seat floor, it may be difficult or
even impossible to get to the radio at all.
Dow’t try it. Take the car to an air-condi-
tioning mechanic, and have the unit dis-
connected. If you try to do it yourself, you
may break tubing, etc., and cause more
damage than you can fix!

Proper Polarities. If the radio you're
working on uses transistors in any cir-
cuit, it's very important to check the po-
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larity of your battery or eliminator before
connecting the power supply leads. Revers-
ing battery polarity will quickly and per-
manently damage all power transistors: the
tremendous reverse currents drawn will
burn out the junction before you can say
“p-n-p.”’

The polarity should be marked on the
radio case, If it isn’t, check the car battery
polarity with your VOM and connect the
bench battery in the same way.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
After Class
(Continued from page 114)

same position as that of the control poten-
tiometer. The bridge will be balanced and
no current will flow through heater. Sup-
pose the bath temperature now cools. The
bi-metal strip will move the arm of the
thermostat potentiometer, so that the

bridge will be unbalanced, and an error
current will flow through the heater, bring-
ing the bath back up to the required
temperature.

As the difference in potentiometer posi-
tions gets smaller, so does the error signal,

and the heater will heat less and less as
the bath approaches the required tempera-
ture. This is the big advantage of a con-
tinuous servo system—it gradually ap-
proaches a set value, instead of juggling
back and forth between two fixed values.
In an on-off or discontinuous thermostat,
the temperature shoots past its mark, be-
cause the heater is always either fully
on or off—this is known as overshoot.

Hunting. With the continuous heat con-
trol mechanism, if the temperature drops
just a fraction of a degree, the heater
starts up once again to bring the thermo-
stat wiper to the desired position. Even
here, oscillation around the correct tem-
perature can still occur, although the
differential is much less than it would be
in a discontinuous system. This oscillatory
behavior is called hunting and, in finely
controlled servos such as fire-control and
radar tracking devices, it is very objection-
able despite the fact that the swing is
small.

In future months, we will discuss servo
amplifiers, servo motors, and anti-hunt cir-
cuits which remove the last objectionable
feature of our fundamental system.
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nmde and service

¥ SEND ONLY $200 5230 cny o) and, pay

pustman $4.99 CODL on

-11 or send $6.49 for postpaid delivery. Sent compluete—
listen with 10 My guar'mue No extras to buy.
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GET

o ELECTRONICS

V.T.I. training leads to success as technicians. field enginecrs,
specialists in communications, guided missiles, computers, radu
automation. Basic & advanced courses in theury & laburatury
Assoc. degree | 29 mws. B. S obtainable. ECPD aceredited. G.1
apprned  Goaodoales With major compaties.  Start sept . Foly
Dorms, campus. H. §. graduates or equivalent. Catalog

VALPARAISO TECHNICAL INSTITUTE
VALPARAISO, INDIANA

Dept.

Doppler Radar
(Conlinued from puge 44)

angle. At the same time, the {requency shift
of the beams is mecasured and converted
into a reading of true ground speed.

In some systems, the antenna does not
move, and a computer determines drift an-
gle by comparing the returning signals of
the two beams. This complicates the elce-
tronics but cuts down antenna size and
eliminates moving parts. Inother rigs, such
as the Janus System (named after the
Greck god who could look forward and
backward simultaneously), up to four beams
may be used, two aimed forward and two
behind.

Instead of comparing the reflected signal
to the transmitted signal, the latter type of
device usually compares the forward signal
returns to those from the diagonally oppo-
site beams. One of the big advantages of
the four-beam system is that it is unaffected
by the airplane's rolling and pitching. It
also permits the use of a less accurately
calibrated transmitter, since a change in
transmitter frequency has little effect.

Military Uses. The introduction of Dop-
pler radar navigators is generally credited
to General Precision Laboratory, Inc. This
company test-flew the first Doppler gear
back in 1948. By 19534, it was in quantity
production for the U.S. Air Force. A varia-
tion of the first Doppler system was put
into production for the Royal Air Force by
Marconi’s Wireless Telegraph Co., Ltd., in
England. In Canada, a corporate atiiliate of
the British firm, Canadian Marconi Co., be-
gan supplying the Royal Canadian Air Force
with its own version of the Doppler system.

The U.S. Navy got into the act, too, and
after breaking ground, retained Ryan Aero-
nautical Co. to continue development of its
own system. Laboratory for Electronics,
Inc., came out with several systems, one
particularly suitable for helicopters. Other
manufacturers include Collins Radio Co.
and General Electric Co.

A prime reason why Doppler radar navi-
gators are popular with the military is that
they require no ground installation, which
naturally would not be available in enemy
territory.

Until fairly recently, the military kept
Doppler radar devices all to itself. But in
1957 the security wraps were removed, and
various manufacturers began to offer com-
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mercial versions geared to the needs of civil
aviation.

Commercial Applications. The first
commercial purchase of Doppler equipment
was made recently by Pan-American World
Airways from Canadian Marconi Co. Six
systems were ordered, to be installed in
Pan-American’s six-plane fleet of Boeing
707 jet clippers. By the time you read this,
all of the jetliners will probably have the
new systems aboard.

Other transoceanic airlines overscas are
considering the purchase of Doppler equip-
ment. British Overseas Airways Corp. has
already piled up over 150,000 miles flight-
testing the British Marconi system, and Air
France is also evaluating it.

Airliners which are cquipped with Dop-
pler radar have several advantages over
airliners using other types of navigation
systems. Doppler-equipped  airliners can
sniff out favorable jet streams and latch
onto them for free rides. They can also
avoid speed-killing headwinds the same way.
Combined with the ability to fly undeviat-
ingly along the shortest possible route, this
wind-sniffing talent spells much quicker
flights and substantial fuel economy. It's
been estimated that a Doppler navigation
system can cut fuel consumption by at
least 15%.

Still another dividend is offered by Dop-
pler radar. It will allow pilots to report
their exuact position, flight path and speed
to air traffic controllers. This means a much
smaller likelihood of mid-air collisions, to-
day's number one flying headache. Pilots
will further appreciate Doppler radar since
a de luxe Doppler navigational computer
can be hooked to an autopilot- -a plane so
equipped will virtually navigate itself to
any place on the globe without any hands
on the controls.

With its purchase of the Canadian Mar-
coni equipment, Pan-American World Air-
ways has opened a new chapter in the story
of aerial navigation. Other carriers are
bound to follow the example as they replace
their current propeller-driven planes with
jet types. Most of these jetliners will have
built-in provision for Doppler navigation
systems.

It may not be long before you can take
any airliner, secure in the knowledge that
Doppler radar will help you get to your des-
tination more quickly and salely than ever
before. ~30—
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Handle any Radio-TV
Service Job

EASIER-BETTER - FASTER!

for the complete
2-volume course

COMPLETE SERVICE TRAINING

... written so you can understand it!

No complicated theory or mathematics! These famous Ghirardi
books get right down to hrass tacks in showing you how to
handle all types of AM. FM, and TV service work by approved
professional methods. Almost 1500 pages and over S04 clear
illustrations show how to handle every phdn of troubleshooting
and vicing. Each book is cu-authored by A. A. Ghirardi whose
manuals hanve helped train more servicemen than any other boohs
or courses of their Kind!

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

.»\ cumpleu guide to profitable professional methods, For the
inner, it is a rumpmlunsne training course. For the e\mn-
od serviceman, it is a quick way to “brush up’’ :

3, to develop improved techniques or to find fas
to puzzling
step”’
where,

aluable B
to look for and
.00 separately,

service problems, Includes inwv
troubleshooting churts that show wh
820 pages, 417 illustrations, price 3

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

wge volume is the idenl guide for servi
t really makes mo
a complete unde
<: how to recognize them at

- o ehiminate 5 \urk and useless testing in
ing them. 417 illus. Price separately £6.75,

Special low price . . . you save $1.25

If broken into lessons and \L)l[ e you as a Ueourse,’t vou'd regard
these two great hooks as a 75 or more!

Under this new offer. you on Lthe two hooks—and have
the privilege of paying in ments white sou use them!
No lessons to wait for. You and right!

"===STUDY 10 DAYS FREE!===1

Dept. PE-58, RINEHART & CO., Inc. I
232 Madison Ave., New York 16, N. Y.

Send books helow (or to-day FRE 3
days I will either 1emit price  indieated
return books postpatd sl owe you nothing.
O Radiv & TV Recoiver TROUBLESHOOTING & REPAIR (Price

$7.50 separatelyi
[1 Radiv & TV CIRCUITRY & OPERATION (Price $6.75)

Cheek here for MONEY-SAVING COMBINATION OFFER

N ®1 25, Serd hath of above big books at spe-

10 for the two. (Regular price $14.25

b Pavable at rate of %1 plus postage

f you deeide to keep hooks and 83 a nonth for
3 months unhl the total of $13.00 has bheen paid.

cemen who
radio-TV

to hnow wh

NAMINATION, In 10
plus  pustages  or

cial pnc

J LT T T I e
AdAPESS t ittt i e e s ee e e et s et l
CPtve Za16. STHIC v o e e i e e e o e e e e I

OQutside U.5.A. BR800 for TROURIL
$7.25 for CIRCUITRY & OPERATION, $1.4.00 for both. Cash
only, but money rejunded if you retura Looks in 10 days.

\'”()UTIN(? & REPALIC I
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for the camera fan . . .

INTERESTING,

INFORMATIVE

ZIFF-DAVIS PHOTO ANNUALS
YOU’'RE SURE TO ENJOY!

35-MM ANNUAL

now on sale

only $1.00
{$1.25 outside U.S.A.)
Heve's a complete guide
to 35-MA photography
by the editors of Pop-
wlar Photography, the
world's  largest  sclling
photo magazine. It cov-
crs everything you wint
to know about miniature
photography : how to use
color, shooting tech-
nicues, the best in 35-MAL
pictures, facts on lenses,
filters, film. I'lus a buy-
ing guide to cameras and
wiquipment. Be sure to
get your copy ol this
valuable Annual!

COLOR ANNUAL

now on sale

only $1.25

everywhere
Popular Photograph’s
1959 COLOR ANNUAL
is one of the out-
standing photographic
achievements of the
year! Over 172 pages
—including the year's
best color shots, port-
folios of leading pros,
equipment and acces-
sories review, a big In-
ternational Portfolio.
Don't miss the ex-
citing 1459 COLOR
ANNUAL!

use the solder

that most
set makers

use!

KESTER SOLDER

book that tells you how!

Make sure your soldering’s the best . .
best — KESTER SOLDER. Send for FREE 16-page

KESTER SOLDER COMPANY
4275 Wrightwood Avenue « Chicago 39, lllinois
OVER 60 YEARS' EXPERIENCE IN SOLDER ANO FLUX MANUFACTURING

. use the

with durk welder's mask, aro ts
Solder, Hux, und eomplete W

MIDWAY WELDE
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ch, aupply of carbon wrlding and brasing rods.

ding h.mucum. Rook. Attractive

eficient—durable—1 vesr guarantee. We. only 4 lbs.

SEND ONLY 53 UU (cush, ck. wo.) wnd pay postmun $9.95 plus COD
postuge on urrival or send $12.95 and we wdl send

postpuid. 1deal gift for mechunically minded home owners, relutives, fricnds.

Order now for early dn livery. Anulab]e only from
. DPL-5

RIC WELD - BRAZE & CUT

REPAIR MOST EVERYTHING MADE OF METAL

Home Appliances. Auto parts. Farm-garden equip-

ment, toys. Make and repair
playground  equibment, luwn
chuira, tables. ornamentul iron
work gates. wagons ste L
lieat, bend. and struighten, wi

biate. A million uses for liome.
auta, farm, inveotors. factories
Works from any home
volt  plug-in.  Comblete

-portable-—

Kearney, Nebraska

Modular 6-Meter Station

(Continued from puge 96)

Connect a microphone to the modulator and
advance the Guin knob as you talk. You will
notice that the bulb flickers brighter, indi-
cating that you are modulating the trans-
mitter,

Do not be tempted to advance the Guin
knob too far or overmodulation will result.
When the bulb gets slightly brighter, this
is the correct setting for the gain control.

Your antenna system will determine
the performance of this station. If you
string up an indoor dipole, you will be lucky
to work 15 or 20 miles. If the dipole is
crected outdoors, above your house, you
should be able to work 50 miles or so. And
il you want to work stations 500 miles or
more, you will need a beam antenna with
a rotator. These high-gain antennas are de-
scribed in amateur literature and you can
either construct one or purchase a ready-
made unit.

For local work, the antenna shown here
is the simplest type you can build. It doesn't

T 1o
55" ~i< 55"
=
N TiE To supporT M
TAPE FRIZZY ENDS WITH STRING

TO TRANSMITTER/RECEIVER
(ANY LENGTH)
even require a soldered connection! It is

called a coaxial ground plane and is con-
structed from a length of coaxial cable.
When mounted in position, the tip of the
antenna is suspended from a supporting
structure by a length of cord or rope.

To make the antenna, first obtain a length
of RG-58/U that is long enough to reach
from the transmitter/receiver to the anten-
na site. At the antenna end, strip back 55"
of the black insulation covering the copper
braid. Be very careful not to nick or cut
the braid. Loosen the braid by pulling it
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e

“back over itself” towards the other end of
the coax cable.

This braid must be pulled down over the
black insulation below the point where in-
sulation was removed. Because of the in-
creased diameter below this point you will
not be able to pull the braid down 55”. You
can do one of two things; either add some
more braid to reach 55” or strip the cable
back further and cut off the excess center
conductor material.

Hang the antenna. using cord or rope tied
to the tip of the center conductor insulation.
Install a suitable connector at the trans-
mitter end of the cable, and the antenna is
ready for use. 30+
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Inside the Preamplifier

(Continued from puge 52)

locked and thereafter both channels have
the equivalent of one-knob control. Here,
too, problems of linearity arise, but care-
[ul design of the controls and circuit makes
acceptable linearity possible.

When we examine the various sterco
preamps offered by various manufacturers,
it is evident that many different combi-
nations are being utilized as each designer
tries to produce a preamp which he be-
lieves will meet the widest variety of needs.
Although this may lead to some confusion,
there is a clear dividend for the consumer:
he is almost certain to find a model that
meets his individual requirements preeisely.

Next month we'll proceed into the realm
where audic fans argue the question: “Are
60 watts output enough?” The first of two
articles on power amplifiers will delve into
the voltage amplifier section of the basic
amplifier. —30+

Tom
Ko iTEL

“But is it stereo?"

May, 1959

DEMAND QUALITY
USE INTERNATIONAL

STP-50
6 METER
TRANSMITTER
Kit, less tubes &
crystal $21.50.
Kit, with tubes

less crystal $26.50.
Shipping Wired, with tubes
Weight but less crystal $32.50.
5 Ibs, Crystol, FA-5, 12 MC $4.00.

STP-10 10 WATT
MODULATOR
Designed specially
for International's -
STP-50 transmitter,
Kit, less tubes
$22.75. Kit, with B
tubes $25. 25. Wired ey
and tested, with tubes $30. 50 “i” o
Shipping weight 3 |bs.

FCV-2
CONVERTER

Model 50,

6 Meters—Model
144, 2 Meters, Kit
with crystal less tubes $12.95. Wired
with crystal and tubes $17.95.
Shipping Weight 2 Ibs.

i

STP-PW-1
POWER SUPPLY

300 vOC @ 100 ma,
For use with

STP-10 or STP-50.

Kit with tube $16.50.
Wired and tested, with tube $21. 75
Shipping Weight 5 Ibs.

g R
SEART
e

HOW TO ORDER:
Order direct from Internationol Crystal,
address below. Terms F.O.B. Oklahoma
City. Other shipments C.O.D. On C.O.D.
orders of $25.00 or more, Y3 down pay-
ment with order is required.

AN ATBNAL

CR'I'STAI. MFG ECI INC,

18 N. LEE
OKLAHOMA CITY, OKLA.
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WANTED

fied columns.

C]ll(]ill“’ pname and address.
messa

tion w rlte 3

Martin Lincoln

Equipment, components or parts!

The 267,000 purchasers of POPULAR
ELECTRONICS are always in the mar-
ket for good used equipment or compo-
nents. So. 1l you have something to sell,
let PE readers know about it in our classi-

It costs very little: just 50¢ per word in-
Minimum
: 10 words. For further informa-

POPULAR ELECTRONICS

One Park Avenue, New York 16, New York

LEARN
RADAR MICROWAVES
COMPUTERS
TRANSMITTERS
CODE © TV o

Phila. Wireless Technical
1533 Pine St.
A Non-Profit Corp. Founded in 1908

Institute

Write for free Catalog to Dept. P-559

RADIO

Philadelphia 2, Penna.

POLICE e FIRE e CITIZENS’

Fasily installed,
AC m the 26-50 M band
AC hand.
KIT also available

KUHN ELECTRONICS
20 GLENWOOD CINCINNATS 17,

MOBILE-FIXED CONVERTER

BAND

#3I5A ix a practical converter for emergeney use.

Tuning range approximately 8/

15 MC in the 152-162

Designed for mobile or home use.
$

.95
$10.95

ORDER TODAY or WRITE for LITERATURE

OHIO

MAIL ORDER BUS!

How to Start a Profitable Business of Your Own at

Home or in a Small office. Amuzing new inatrurtion

course dliows yoir how to run s good nmdl order business,

wpare tune of full time. 1 p-to-date, practicsl training—a
treasnre-house of the best pluns and practices being used 1 0-
IR areermlul opernturs. Only $5.95, Complete-Satis-
teed! Tl is BIG. You get 34 money-mahiug
wte v olumes, /1l one shipment, You mist b
wondy bk immedintely . Foll price only $5.91
o1 COT plie postage. Nothing wore to unyl Ords
rdet Conree™ todas

Nelsnn Hall Ce., 210 8. Clinten St Dept. ER-43, Chicage 6, (I,
144
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Answers to Electronic Sticklers

i

on page 88

1. With the switch off, the lights will be in
series across |17 volts =6 volts. Pilot light
will pop first, then the floodlight will go out.
2. Dewey failed to consider power factor
when he made his original measurement with
a voltmeter and ammeter. The wattmeter au-
tomatically took power factor into consider-
ation. In this circuit the power factor is 0.75.
3. The reading would be 5 because the bat-
teries are connected in parallel. Actually,
unless the resistors are very large in value, the
meter will read some value between 2 and 5
due to the loop current set up in the parallel
circuit.

4. Although it is not practical to construct
an infinite mesh, you can solve this problem
by using a variation of the constant current
method for solving network problems.

Assume that a battery is connected to the
mesh in such a way that one terminal of the
battery is connected to point "A' and the
other terminal is connected at infinity. The
size and polarity of the battery is such that
| ampere of current flows "into the paper’ at
point "A". Since the three resistors connected
to point "A" are all equal {I ohm) and the
surrounding mesh is symmetrical, the current
divides equally in the three branches. Hence,
the current in the resistor between "A" and
"B" is /3 ampere {i.).

Now connect a second battery in a similar
fashion, only in this case, while one terminal
again connects at infinity, the other terminal
is connected to point "B". The size and po-
larity of this battery is such that | ampere of
current flows "out of the paper” at "B".
Again, for the same reason, the current divides
equally. Hence, an additional |/3 ampere (i)
flows through the resistor between "A" and
"B" in the same direction as the current from
the first battery. Since one terminal of each
battery is connected at infinity, the two cur-
rents at this point are equal and opposite;
therefore, they cancel. The infinite extremes
of the mesh may be neglected.

It can be seen that a total current through
the resistor (i. + i} is 24 ampere. Since this
resistor equals | ohm, the voltage drop across
it will be 24 volt. It follows then that since
| ampere of current flows into point "A" and
out of pomf "B," and the voltage drop from
"A' to ""B" is 23 volt, the total mesh resistance
isi R=E/I, or %4 voH/l ampere, or %3 of an

I

ot

o

If you know of a tricky Elecfromc 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.
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Among the Novice Hams
(Continued from page 116)

of these methods are used in different

amateur receivers.

Image Interference. A disadvantage of
the superheterodyne circuit is the possi-
bility of image interference. Assume that
a 21-mec. signal is being heard on a receiv-
er with a 455-kc. i.f. amplifier, requiring
the receiver high-frequency oscillator to
be tuned to 21,455 ke. to produce the 455-
ke. i.f. signal.* But a 21,910-ke. signal will
also produce a 455-kec. difference signal, if
it reaches the mixer stage.

It is a function of the tuned circuits
ahead of the mixer to keep image signals

G T e e et i A S

Dayton HAMVENTION

On Saturday, May 9, at the Dayton-Biltmore
Hotel, Dayton, Ohio, the Dayton Amateur
Radio Association will hold its ninth annual
HAMVENTION. The one-day program will
feature outstanding speakers and demonstra- -
tions on many phases of ham radio. Forums :
will be held throughout the day on such sub-
jects as DX, SSB, V.H.F. and others. Plan to
bring the XYL. The HAMVENTION will be
terminated by the Grand Banquet, which be-
gins at 7:00 Saturday evening. Tickets pur-
chased before May 5, 1959, are priced at
$5.50 and include registration and banquet.
After May 5 the price will be $6.00.

On Friday evening, May 8, there will be a
S.S. Band dinner and a V.H.F. dinner at the
hotel. Tickets must be purchased in advance
and are priced at $4.00. Reservations, more
information, and an attractive brochure may
be had by writing: D.A.R.A., P.O. Box 426,
Dayton, Ohio.

g i
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from reaching the mixer. With a standard
455-465 ke. intermediate frequency, image
interference is not much of a problem up
to around 10,000 ke. But, at higher fre-
quencies, it becomes more serious.

Dual Conversion. One way to improve
the image suppression of a recciver is to
raise its intermediate frequency, but this
tends to decrease both the selectivity and
“gain” of the receiver. Therefore, the
usual method is first to convert the incom-
ing signal to a frequency in the 2000-ke.
region for good image suppression and then
to a lower frequency to build up gain and
selectivity.

Additional desirable features in a ham

* Tt is standard procedure to tune the oscillator to the
high-irequency side uf the received signal,

May, 1959

WE HIGHLY RECOMMEND
FOR THE BEGINNER

. 90w CW for 10-80M
the clobe Chlef 90 all bandswitching
Complete CW Xmttr.
Compact and sturdy with well-
filtered, buwilt-in power supply.
Pi-Net, 52-4500 ohme. Modified
Grid-Block Keyiny for maximum
safety.  Provisions for VFO fn-
put and oupcration.  Convert to
fone with Screen Modulator be-

L i Iow. New Forward Look cabi-
Wired: $74.50 net. Kit complete with all
$7.45 down: $6.15 per mo. necessary  patts, tubes, Insuuc.

Kit only: 59.95 tions.

$6.00 down; $5.00 per mo.

adding Globe’s Screen Modulator Kit

With Globe Chief, permits radio-teles
phone operation at lowest cost, Com-
"‘ \s

pletely self-contained. Also adaptable
for other CW Xmttrs, Kit contains:
printed circuit, parts, ete.

Just $11.95 Complete

or the new Globe Sidebander DSB-100
: Complete Xmttr. for
AM; CW & DSB

Bandswitching  80-10M; 100w
DSB (PEP, Suppressed Carrier,
40w AN, 50w CW. Work all
three modes at least cost. Auto-
matie balancing  and floating
grid circuit for 45db  carrier
e suppression or better. Covers
. all pop. MARS & CAP frequen-
Wired: $139.95 cies.  3-.stage KRF section for
$14.00 dowh; $11.55 per mo. max, efficiency. Speech clip-
e ping & filtering for powerful
Kit: $] 19.95 communication punch.p Acces~
$12.00 duwn; $9.90 per mo. sory socket at rear. Really
the ‘“‘All«<in-One'* Xmttr.

SEND FOR BROCHURE ON COMPLETE
LINE OF GLOBE PRODUCTS AND

FREE 1959 CATALOG!

1415 W, IROADWAT COUMNCIL l1.l.|Hi [F=15NY

I RUSH: ( ) NEW CATALOG, ( ) BROCHURE, AND MORE
INFO ON:

1 r~ane

ADDRESS:

CITY & STAIE:
_-----------n-d
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in June

COMPLETE

SHORT-WAVE RECEIVER FOR
THE 30-50 MC BAND-—Readers
of PopuLar ELECTRONICS have
been asking for this! Here are
complete plans for an easy-to-
build short-wave receiver in the
most popular band for ham
operators.

PATIO HI-FI EXTENSION SPEAK.
ER—-You can still enjoy your
hi-fi set and the fun of sitting
outside in summer—with this
simple idea for a portable tripod!

TRANSISTORIZED POWER CON-
VERTER — Follow PE’'s simple
directions for converting your
12-volt car battery ocutput to a
117-volt AC supply — providing
house current in your car for
shaving, ham equipment, etc.!

Ham TV is a brand-new field for the SWL
and ham operator that is gaining popu-
larity fast! In this special PE feature, you'll

HAM TV find out how to get started in ham TV trans-
mitting—so that you can actually see the
person you are talking with!

PLUS—SPECIAL
FEATURE ON

146 POPULAR ELECTRONICS
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Popular Electronics:

PLANS FOR 6 HOME

CONSTRUCTION PROJECTS!

Next month, in the new, bigger-than-ever POPULAR
ELEcTRONICS, you'll find complete diagrams for building
half-a-dozen useful, inexpensive projects:

CITIZENS BAND—Because of re-
cent FCC rulings easing controls
on Citizens Band operations, you
can now construct person-to-
person communications equip-
ment without a special license.
Here's design data for building
a short-wave transmitter and
receiver station. Don't miss it!

And, of course, there's plenty of good read-
ing as well as these practical home con-
struction projects in June PoPuLAR
ELecTtroNICS—and in every issue in the
months ahead. That's why so many elec-

May, 1959

TRANSISTORIZED METAL LO-
CATOR—Ever have the experi
ence of breaking through a wide
area of plaster before you found
a faulty pipe? This novel gadget
does away with that problem
hy enabling you to locate con
duits and pipes in walls
immedtately,

act today!

TRANSISTOR SQUARE WAVE
GENERATOR—This is an easily
constructed piece of test gear
that has many applications to
the aucdio fieid. You'll find it's
an ethicient, cheap way to test
circuits and amplifiers.

tronic hobbyists read PE regularly...
wouldn’'t miss a single issue. By subscrib-
ing now, you can make sure POPULAR
ELecTroNics is delivered to your doorstep
each month—at money-saving rates. So

REGULAR SUBSCRIPTION RATES:
one year $4 two years $7 three years $10

POPULAR ELECTRONICS
434 South Wabash Avenue, Chicago 5, lliinois
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TV PICTURE TUBES

AT LOWEST PRICES

10BP4  §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  15.20| 20CP4 13.90(21WP4 1730

16DP4  14.95 17BP4 10.95| 20HP4 17.95|21YpP4 15.95
16EP4 15.90 17CP4 17.00| 21AP4  22.10|212P4 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 10.95117QP4  11.95/ 21AUP4 20.95/27RP4  39.95

1 YEAR WARRANTY

Aluminized Tubes $5.00 more than above prices. Prices include
the return of an acceptable similar tube under vacuum. These
tubes are manufactired {rom reprocessed used glass buibs. All

materials ineluding the electron gun are brand new.
ALL PRICES FOB CHICAGO, ILLINGIS. Deposit required,
Wwhen old tuhe is not returned, refundable at time of return,
25% deposit required on COD slllu||1e|l}‘.s. . 0i1d tubes must

be returned prepaid. Tubes shipped Rail Express,
WRITE FOR COMPLETE LIST

—PICTURE TUBEOUTLET—

3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS
Dickens 2-2048

““The KENTRON”
STEREO AMPLIFIER & PREAMP

ONLY
$59.95

(postpaid)
(Calif. residents
e 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.

CAPRI ELECTRONICS Order from

Division of J & J Machine Co, this ad.
823 E. Jefferson Blvd. Los Angeles 11, Calif.

PORT ARTHUR COLLEGE
ELECTRONICS COMMUNICATIONS

AM FM Television Broadcast Engineering
Marine Radio Radar

CHECK THESE FEATURES: Tuition $34 per mo.,
room & board $50 per mo. in dorm on campus.
College operates 5 KW bhroadecast station. Students
get on-the-job training at studios on campus. FCC
license training with all courses. Well equipped
classrooms & lab., am fm transmitters, radar &
marine eqmt., television camera chain, experiment:
lab test eqmt. & other training aids. Our graduates
in demand at good salaries, Free placement service.
Have trained men from all 48 states. Approved for
GI. Write to Dept. PE-5 for details.

PORT ARTHUR COLLEGE Port Arthur

receiver are an S-meter for measuring the
relative strength of received signals, an
antenna trimmer for matching the receciver
to the antenna, a noise limiter to smooth
off sharp, pulse-type noises, and a crystal
frequency calibrator.

Selecting Your Receiver. Obviously,
an amateur receiver with all desirable
features can be quite expensive. The big-
gest disadvantage of those selling for less
than $100 is inadequate selectivity to cope
with the interference during the busy op-
crating hours, although they work quite
well at other times. Receivers at about the
$150 level have sharply improved selectivi-
ty; and above $250 most of them go to dual
conversion. At the same price level, ham-
band-only and special SSB receivers be-
come available.

You probably get the most for your
money in the §250-—$350 price range, al-
though there is no doubt that the higher
priced ones do have their advantages.

In the kit line, there are about four ama-
teur receivers available at prices from
around $35 to $275. By assembling a re-
ceiver yourself, you can acquire a better
one for the same price. Also, for less than
350, you can build a better amateur re-
cciver than you can buy for considerably
more money. Sece the Radio Amateur’s
Handbook, or the Radio Hundbook for con-
structional details.

However you do it, get the best receiver
you can afford, even if it means skimping
a bit on your transmitter. A good receiver
will serve you well for many years and be
a pleasure to operate.

TWENTY-ONE MC. BEAM

The 21-mc. beam used by Russ W. Cop-
ping, KN5PGM, 6425 Colbert St., New Or-
leans 24, La., is shown in the diagram on
page 116. It gives a power gain of three
over a half-wave doublet.

To construct it, trim four bamboo fish-
ing poles to produce two 11’ 3” long and
two 10’ 7” long. Russ supported his poles
with broom handles, but the method shown
here may be easier to duplicate. Screw a
1"x1” x 2" crosspiece to each end of a %
length of 1 x 4. Secure the bamboo poles

to the crosspieces with TV antenna “U”
bolts.

Cut one piece of 300-ohm TV flat lead-in
to a length of 22’ 4” and the other one to

EASY TO LEARN CODE
a length of 21’ 1”. Bare their conductors
4713 SHERIDAN ROAD, CHICAGO 40, ILLINOIS

Learn to increase speed with an Instructograph
i
\ for a half inch at each end and twist and
357 West M Ave., Los A les 3, California

—the Radio-Telegraph Code Teacher that takes
148 Always say you saw it in—POPULAR ELECTRONICS

the place of an operator-instructor and enables
anyone to master code without further assist- |
ance. Avallable tapes from_beginners alpbabet
to twvpical messages on_ all subjeets. Speed [=
range 5 to 40 WPM. Alwayvs readv—no QRM.
Thousands have ‘‘acquired the code’ with the
Instructograph Svstem. Write today for conven-
ient rental or purchase plans.

INSTRUCTOGRAPH COMPANY

Established in 1909
N i
bt | )
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solder together. Cut one conductor of each
length at its exact center as shown in the
diagram and expose ';” of the conductor
on cach side of the cut.

Fasten the lengths of 300-ohm line to
the bamboo poles with a wrap of black
plastic tape every few feet. Join the opened
center leads with a 5" length of 300-ohm
ribbon, giving it a half twist. Also con-
nect the RG-38/U feed line and the 117 37
“balun” to the radiator (longer element),
with the center conductor of the [eed line
and the shield of the "balun” to onc ter-
minal and the shield of the feed line and
the inner ccenductor of the “balun” to the
other terminal. Connect the inner con-
ductor and the shield of the *“balun” to-
gether at the opposite end.

Mount the antenna as high as possible,
aim it in the desired direction, and use it
both for receiving and transmitting,

News and Views

Wayne Overbeck, K6YNB, (15), 1511 Ruh-
land Ave., Manhattan Beach, Calif., has been
a General for quite a while, but he worked 45
states and eight countries in five months as a
Novice, mostly on 15 meters, He now has all
states and 45 countries, Wayne suggests re-
placing the 5U4G (A or B) rectifier used in
the DX-35 and several other Novice trans-
mitters at beyond its voltage ratings with a
5R4GY, which has a much higher voltage
rating. No wiring changes are required. The
change greatly reduces the danger of burning
out the power transformer if the rectifier
tube arcs over, as an overloaded 5U4— fre-
quently does near the end of its useful life. He
also found that a simple 6J6 converter and a
preselector (PopuLar ELECTRONICS, QOctober,
1956) really improved the performance of his
Heathkit AR-3 receiver on 15 meters . . .
Chuck Mitchell, KN1IKC, Sterling Rd, So.
Lancaster, Mass., just passed his General
Class examination. As a Novice he worked 25
states on 40 meters. His best DX is California.
Chuck uses a Knight ~“Ocean Hopper” re-
ceiver fed into a phono amplifier and a
Heathkit DX-20 transmitter; his father has
promised him a Hammarlund HQ-110 when
his school grades improve. Chuck is looking
for dope on putting his DX-20 on six meters.
So am I, for our new construction corner.
Does anybody have any?

Peter Guidi, WA2BMB, P. O. Box 64, Croton
Falls, N. Y. made 400 contacts, all on 40
meters, in four months as a Novice. They
were divided between 40 states, Canada,
Puerto Rico, and Austria. Thirty-eight of the
states are confirmed. Pete receives with a
Heathkit AR-3 sharpened up with a Q-Mul-
tiplier. He transmits with a WRL Globe Chief
90A, and his antenna is a 40-meter dipole,
about 20 feet high. . .. Bob Staib, KN4DFT,
1434 Haskin Ave, Louisville 15, Ky., made
only three contacts in his first three days on
the air. Then he got rolling and made 70 con-

May, 1959

DO-IT-YOURSELF
AND SAVE $30!

DUAL TRANSISTOR

ELECTRONIC
FLASH KIT

% Operates on AC,
flashlight or
nickel-codmiuvm
batteries or the
new energizers

$ 3995

$4 Down, $5 Monthly

* Wt enly 2% Ibs.
% 200+ fashes on Radio Shack's MICROSTROBE-2
four D batteries brings you the very latest elec.
% 1/3000 sec. Rash tronic flash engineering at a low,
% 35 guide for low hargain price, Actually its the
Kodachrome new $69.95 DORMITZER *STAR-
* 5 1o 7 second FIRE” , , . in kit form. And it
recycling comes to you complete , . . not
% G.E. flash tube even a piece of wire to buy .. .
& Built-in charger and with everything ‘‘eyeletted’’!

The assembly and operating in.
structions are easy to follow . . .
so if you're handy with tools,
here’'s an opportunity to own a
modern, top quality strobe flash
.. . and save $30. Guaranteed by
both Dormitzer and Radio Shack,

for long-life
batteries

Low drain dual
transistor supply

»*

Shatterproof lens

* %

Universal clip
fits all cameras

RADIO SHACK CORPORATION, Dept. Sbl
730 Commonwealth Ave. Boston, Mass.
[ Send me Microstrobe-2 kit at $39.95

|
|
l
I
for !
|
!
|

[J Cash [J €OD [ $4 Down, Bol. Mthly.
Ask []) Send me J32-page Bargain Bulletins }
Name, l
32-page
Bargain Address I
Bulletins City Zone State, l
'

CORPORATION

167 Washinglan S, Bosken B Mass,
TID Commonwealth Ase., Basion 17, Maws
TPeTId Craws 5b, Hew Meven 10, Coan.
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HELP US OBTAIN OUR HAM LICENSES

K1/W1 CALL AREA

Wallace E. Kervian, 356 Newton St., So. Had-
ley Falls, Mass. Phone: JE 2-8709. (Code and
theory)

Steve Case (18), 1018 St. George's Rd., Balti-
more 10, Md. Phone: HO 7-4321. (Code and
theory)

Raymond Midura, 1295 Bay St., Springfield 9,
Mass. Phone: RE 4-7121. (Code and theory)

Peter D. Grainger, 300 Salisbury St., Holden,
Mass. (Code and theory)

James E. McCobb (16), 3 Linsky Barry Ct.,
So. Boston 27, Mass. Phone: AN 8-6836. (Code
and theory)

K2/W2 CALL AREA

Richard McCullers, 800 Home St., Bronx 56,
N. Y. (Code, theory and regulations)

William R. Rattner, 138-17 78th Rd., Flush-
ing 67, N. Y. Phone: OL 7-3558. (Code and
theory)

Irv Grossman, 155 Kings Highway, Brooklyn,
N. Y. (Code and theory)

Jon Friedman (15), 227 Scranton Ave., Lyn-
brook, L. I, N. Y. Phone: LY 9-6561. (Code
and theory)

Alan L. Feiertag (16), 917 Lenox Rd., Brook-
lyn 3, N. Y. Phone: EV 5-9344. (Code and selec-
tion of egquipment)

Billy Davis, 471 West Beach St., Long Beach,
N. Y. Phone: GE 1-5276. (Code, theory and
selection of equipment)

Marvin Gurlin, 111 White Horse Pike, Audu-
bon 6, N. J. (For Technician license)

Kim Boriskin, 868 E. 7th St., Brooklyn 30,
N. Y. (For Technician license)

Larry Horwitz, 8 Admiral Rd., Buffalo 16,
N. Y. (Theory and selection of equipment)

Kalman Rothman, 41 Hutton Ave. Nanuet,
N. Y. Phone: NA 3-2265. (Code and theory)

Charles Redman, 88-18 181 St., Hollis 23, N. Y.
Phone: RE 9-3662. (Code and theory)

K3/W3 CALL AREA

Owen Cook, 611 Darlington Rd., Beaver Falls,
Pa. (Code and theory)

Lee Kaufmar (18), 2726 N. 28th St., Philadel-
phia 32, Pa. Phone: BA 5-8353. (Code and
theory)

Raymond Kibler, 3803 St. Margaret St., Bal-
timore 25, Md. (Code, theory and regulations)

Jeff Hallinger (15), Egypt Rd., Mont Clare,
Pa. Phone: WE 3-9596. (Code)

Richard A. Fisher, 315 Audrey Lane, Wash-
ington 21, D. C. (Code and theory)

John D. Sancken, 12028 Millbrook Rd., Phila-
delphia 14, Pa. (Code, theory, regulations and
selection of equipment)

Frank Lazorishak, Jr., 236 Superior St.,
Sharon, Pa. (Code and theory)

Michael Walsh, 459 Drycove St., Pittsburgh

10, Pa. Phone: EV 1-2878.
regulations)

(Code, theory and

K4/W4 CALL AREA

Tommy Campbell, R. #2, Box 13, Ehrhardt,
8. C. (Code and theory)

Billy Price, Old Wilson Rd., Rocky Mount,
N. C. Phone: 6-6797. (Theory and regulations)

Gerald Fiketich, 1010 Bruce St., Port Alberni,
8. C. (Code, theory, regulations and selection
of equipment)

Jack Howell, 191 S. Main St., Suffolk, Va.
(Code and selection of equipment)

K5/W5 CALL AREA

Roger Wolfe, 136 Cedar, Hot Springs, Ark.
(Code and theory)
Deral Kent, Box 622, Lockney, Tex. (Code)

Wayne Ridge, Box 291, Ripley, Miss. (General
code and selection of equipment)

Mike Sammons (14), 7431 Baxtershire, Dallas
30, Tex. Phone: EM 8-7020. (Code, theory and
selection of equipment)

Jimmy Cobb (12), 1600 Plantation Dr., Alex-
andria, La. (Phone: 3-9008. (Theory and selec-
tion of equipment)

K6/W6 CALL AREA

Bill Lapham (13), 2863 Muscupiabe Dr., San
Bernardino, Calif. (Code, theory and regula-
tions)

Tom Parker, 10405 LaCanada Way. Sunland,
Calif. (Code, theory and regulations)

Brian R. Adams (14), 2212 Rainbow Ave.,
Sacramento 21, Calif. (Code, theory and selec-
tion of equipment)

Wayne Cobb, 1116 Highland Oaks Dr.. Arca-
dia, Calif. (Code)

James McLaughlin, 99514 E. 49th St., Los An-
geles 11, Calif Phone: AD 3-5686. (Code.
theory, regulations and selection of equipment)

K7/W7 CALL AREA

John M. McCarty, 1002 E, Bethany Home Rd.,
Phoenix, Ariz. (Code and theory)

Barry Dryden (14), 1941 S. E. 162nd Ave.,
Portland 33, Ore. Phone: AL 4-5777. (Code and
theory)

Al Gillis (15), 780 N. Main Ave., Gresham,
Ore. Phone: MO 5-2606. (Code and theory)

Mike Allen, Box 814, McCall, Idaho. (Theory
and selection of equipment)

K8/W8 CALL AREA

John Champa, 1542 Wyandotte Rd., Colum-

bus 12, Ohio. Phone: HU 8-1698. (Code and
theory)

Warren Napier, Box 24, Rainelle, W. Va.
(Code)

Frank Mynes, Rt. 2, Box 32, Hurricane, W. Va.
{Code, theory and regulations)

Al Nicholas, 6206 Auburn, Detroit 28, Mich.
Phone: TI 6-9087. (Code and selection of equip-

ment)
Edward Carwan, 5657 15th St., Detroit 8,
Mich. Phone: TY 6-4419. (Code and theory)

Frank Vargo, 1425 S. Liberty, Alliance, Ohio.
(Code, theory and selection of equipment)

Arty Steiner, 19918 Winthrop. Detroit, Mich.
Phone: VE 8-4866. (Code, theory. regulations
and selection of equipment)

K9/W9 CALL AREA

Jack White (16),
theory)

Steve Hogan, 5422 S. Tripp Ave., Chicago 32,
Ill. Phone: RE 5-4509. (Code)

Joe Johnson (16). 1111 Pearl St., Belvidere,
Ill. Phone: LI 4-6691. (General code and
theory)

John R. Larsen (16), 441 Whittemore Dr., S.
Beloit, Ill. Phone: DU 9-2708. (Code and
theory)

Bluford, Ill. (Code and

Ko/Wo CALL AREA

Don Lee Woods, 320 E. Washington, Sigour-
ney. Iowa. (Code and theory)

James Wendel, Box 867, Thief River Falls,
Minn. Phone: MU 1-3284. (Code, theory, reg-
ulations and selection of equipment)

VE AND OTHERS

Douglas Narynski, 440 Smithfield Ave.,, Win-
nipeg 4, Manitoba, Canada. (Theory and selec-
tion of equipment)

Arthur Skudikis (15),
Toronto, Ont., Canada.
(Code and theory)

Maurice Yunik, Box 122, Ethelbert,
Canada. (Theory and regulations)

73 Greenwood Ave.,
Phone: HO 6-5552.

Manmn.,

1 [ R T R Ry e
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tacts in 20 states in two weeks: twelve of the
states are already confirmed. Bob operates on
80 and 15 meters. He has an 80-meter folded
dipole antenna, and a 15-meter doublet. His
transmitter is a Heathkit DX-40, and his re-
ceiver isan AR-3. .. . Martell Bolden, KNOSAJ,
1127 W. 13th St., Des Moines, Towa, spent the
six weeks lie waited for his license to come,
after taking the examination, practicing the
code an hour a day. In six weeks on the air,
he has made 175 contacts in 40 states, Can-
ada, and Cuba. He has cards from 35 of the
states.

James G. Edward, Jr., KN1IMJ, 18 Circle
Drive, Middletown, R. I., offers to schedule
anyone needing a Rhode Island QSO and
QSL card. He works both 40 and 15 meters
and has worked 42 states in three months.
Jim transmits with a DX-20, and he receives
on an Electro-Voice RME 4350A. ... Ken
Anderson, KNS8MTK, (16), 525 MclIntire Drive,
Fairborn, Ohio, uses an AR-3 receiver and a
DX-40 transmitter running 75 watts, and a
40-meter folded dipole antenna. He operates
on both 40 and 15 meters, but he prefers 15.
In three weeks on the air, he has had 100
contacts in 34 states and worked one very
rare DX Station—MP4AOQY in Asia. Ken has
cajoled QSL cards from 21 states. .. . Dick
Klein, KN9OPF, (14), 413 West Third St.,
Beaver Dam, Wis., made seven contacts in six
months using a 45-watt “home-brew” trans-
mitter. Six weeks ago, he got a Heathkit DX-
35 and now has made 50 contacts in 12 states.
His receiver is an AR-3 with an added Q-
Multiplier.

Ray LaBar, K3BKL, R.D. No. 1, Canadensis,
Pa. corrects my statement in the February
column that applicants for an amateur li-
cense were eligible to take the Conditional
class examination by mail if they lived over
50 miles from the nearest FCC examination
point. The correct distance is 75 miles. Also,
the ARRL packet of booklets on amateur
radio, “Gateway To Amateur Radio,” contains
a free booklet called “Operating An Amateur
Radio Station.” . . . Edward Cole, KNSMWA,
(15), 149 Brown Road, Mayville, Mich., pre-
fers the “handle” of “Rusty,” perhaps because
it best describes his code speed. In about two
months on the air, he has worked 23 stations
in eight states feeding a dipole with a DX-35
transmitter on 40 meters and receiving with a
Hallicrafters S-38B or an “Ocean Hopper.”
Rusty offers to help prospective amateurs get
their licenses. . . . Jim Applewhite, KN4ZQQ,
P.O. Box 332, Elizabethtown, Ky., and his son,
KN4YRB, operate phone in the 145-137 mc.
(2-meter) Novice band and like it better than
the crowded, low-frequency Novice c.w. bands.
They use a converted “surplus” T-23 trans-
mitter, for which they built a power supply
and a modulator, which feeds a 10-element
beam they picked up second hand. Receiving
is handled by an International Crystal Com-
pany FCV-2 converter, working into a broad-
cast receiver. Jim thinks more Novices should
be told about two meters. He is doing his part.

We would all like to read about your sta-
tion, record, and opinions next month. Pic-
tures are always welcome, too. 73,

Herb, WIEGQ

May, 1959

FREE CAREER
BOOKLET

To guide you to a
successtul tuture in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES * AVIONICS * AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR °* RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
— as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities, No obligation — it’s
yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

1 Milwaukee School of Engineering

! Dept. PE-559, 1025 N. Milwaukee S1., Milwaukee, Wis.
: Please send FREE ‘‘Your Career” booklet

g3 I'm interested in

3 [ Electronics O Radio-TV 3. Computers
g [3 Electrical Engineering [J Mechanical Engineering
1

9 Name. o Nge
3 PLEASE PRINT

8 Address S
1

1 City . Zone. State. —
8 [0 I'm eligible for veterans education benefits.

1 Discharge date mMs.117
LA

151

WWW ameraaaradiohigtary com


www.americanradiohistory.com

EMERGENCY PORTABLE POWER PLANTS

Push Button Start — 115 V AC (ond
12 V DC). Always available. Only
unit at these low factory prices fully
shielded and filtered for radio, and
individually checked by scope. Brand
new 4 cycle easy starting engines,
fiber glass insulated generators,
and control boxes with voltmeter.
Conservatively rated, Just the gen-
erator for CD, Field Day, Camping
ond Boats.

700 watt {A712) Shpg. wt. 77 1bs.. .. .. ... . $143.50
1000 watt (A1012) Shpg., wt. 90 Ibs... .. 5 ... 195,50
2500 wott (A2512) Shpg. wi. 225 tbs.. .o .vuvvnn ot 325.50

Sizes to 3500 watts. F.O.B. factory
Dual voltage models, automatic controls, etc., available.

GENERAL ELECTRONIC SERVICE CO.
376 Wilmot Ave., Burlington, Wisconsin

THERMO-ELECTRONICS =1

Successor to “n"\ (D)
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.

ZONE MAIL INDEED
RESULTS IN SPEED

The Post Office has divided 106
cities into postal delivery zones to
speed mail delivery. Be sure to in-
clude zone number when writing to
these cities; be sure to include your
zone number in your return address
— after the city, before the state.

YOUR OWN o 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-
] 3 structions and diagram included.
GOV’T COST: $32.50 each
FENNER 100% SLh NOW e o2y

Short-Wave Report
(Continued from page 104)

Their English schedule reads as follows:
daily at 0130-0500 (Sundays to 0430) on
6050, 9745, 11,915, and 15,115 ke. and at
0530-0600 on 9745 and 11,915 ke. to the
South Pacific and Europe; daily at 0900-
1000 (Saturdays at 1000-1030) on 15,115
and 17.890 ke. to the Americas and daily ex-
cept Mondays at 1400-1530 to Europe and
1830-1900 to the West Indies (on these
transmissions, the 17,890-ke. frequency may
be replaced by 11915 ke. it conditions so
warrant); and daily cxcept Mondays at
2100-0000 on 9745, 11,915, and 15,115 ke. to
North and South America, Other transmis-
sions include programs in French, German,
Russian, Spanish and Swedish.

Reports from listeners are invited. The
engincers at HCJB make good use of your
reports, so be sure to include all the neces-
sary information. (Incidentally, your Edi-
tor has a leaflet available at no charge
that explains the proper method of send-
ing reports to stations and contains a gen-
eral listing of the information that should
be included.)

If requested, HCJB will verify a report
with a QSL card, otherwise by letter. Their
international program schedule is {ree on
request. All reports and letters should be
sent to: HCJB, The Voice of the Andes, Ca-
silla 691, Quito, Ecuador.

Station Reports

The following is a resume of current re-
ports. Times shown are Eastern Standard and
the 24-hour system is used. Reports are cor-
rect at time of compilation but stations often
change frequency and/or schedule with little
or no advance notice.

Afghanistan—Radio Kabulhas shifted from
4948 kc. to 4042 kc. for a temporary test dur-
ing the period from 0830 to 1230. It has been
noted in Cyprus at 1000. The schedule, which
includes an Eng. period at 1150-1210, reads:
1000-1015 in Afghan-Persian or Pushtu, 1100-
1115 in Persian, 1130-1140 in Urdu. and 1215-
1295 in Arabic. The duration of the test period
is unknown and they may try another fre-
quency in this band. (488)

Another source lists an Eng. xmsn at 0945-
1000 on 4660 kc. but this is not definitely con-
firmed. (378)

Barbadoes—ZNX32, Bridgetown, is noted
at times from 1600 with cricket matches and
s/off at 1630. (166, 240)

Bermuda—A good chance to log and verify
this country is through the Kindley Air Force

SALES . . Ch afostace | Base radio on 8913 kec. Tune for it between
Dept. PE-2 Satistaction bbhad 1 ?.c? yu,:,f{j 2130 and 2230. The ID is usually given merely
Hysham, Mont.  Guaranteed Sorry, ne C.0.D.’s as Kindley. (476)
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Ceylon—The Commercial Service of Radio
Ceylun, Colombao. is noted on 15,265 ke. from
2020 tu 2030 with tuning signal, 2030 opening
with ~Strike Up the Band™ and "Good Morn-
ing.” This Eng. xmsn. to S. E. Asia, runs to
2330 and is usually heard well during the first
hour. News relayed from London is given at
2100. (LJ, WP, BS, 353, 411, 432, 553)

Costa Rica—TIQ, R. Cuasino, Limon, 5952
ke., is heard at 0000-0100 with music and com-~
mercials in Spanish. S/off is at 0100. (557)

An overseas source gives the call sign for
TIDCR, La Voz de la Victor, San Jose, 9617

Popularity Poll

Here are the results of the popularity
poll conducted recently by the Inter-
national Shortwave Club (figures in
brackets indicate the number of votes re-
ceived) : R. Australia (1303), Swiss S/W
Service (1093), Happy Station of R.
Nederland (890), BBC-London (579), R.
Canada 551y, V. of America (402), R.
Luzembourg (325), R. Sweden (287), R.
Japan (270), Armed Forces Radio Service
(160), Voice of the Andes (144), Deutsche
Welle (135}, R. Nacional de Espana (120),
Belgian National B/C Service (114),
Emissora Nacional (Lisbon) (112), Dan-
ish State Radio 198y, R. Brazzaville «90),
R. New Zealand 183), R. Paris (75), Kol
Israel (66), All Indic Radio and R.
Prague (tied) (65, R. Moscow (8), R.
Cairo (2), and R. Peking (1).

T W -

WALL FEED makes neat, weather-
proof antenna lead-in to attic or

crawl space. Eosy to install.

2-SET COUPLER lets you operate
two TV sets at one time, from one

antenna. Install in attic or basement.

See the complete Mosley line of accessories for
neat, flexible TV wiring. Send for Catalog 59.

Mo s/ey 5153 5,

at. Louis 14, Missouri

Rl

ke, as TIRICA. Has anyone received a verifi-
cation on this call sign? (396)

Ecuador—New stations and frequency
changes include: R. Mundial, Riobamba, now
on 6255 kec. and tuned at 1900-2300; R. Once
de Noviembre, Latacunga, 6257 kc., 1900-2300;
R. Ruta, Riobamba, 4966 kc., 1900-2300; R.
Quito. 5126 kc., Quito, 1900-2330 (when condi-
tions are good); R. Mercurio, Cuenca, 5200
ke., 1900-2230; and HC2RL, R. Quinta Pie-
dad, Guayaquil, 6633 kc., Tuesday only at 2100-
2300 with classical music. r100)

The unidentified station on 8899 kec. is
HCJC3, R. Fenix, La Voz de la Sultana, Zaru-
ma, formerly on 9570 kc. It has been noted
at 1900-2215. 1100, 477)

HCGBI1, E. Nacional Espejo, Quito, has
moved from 4680 Kkc. to 4633 kec. and is heard
fairly well at 1900-0100. (100, 396)

El Salvador—La Voz de Comercio, Santa
Ana, is a new station on 9544 kc. and noted
from 1900 to 2200 at fair level. (100

Finland—The Finnish B/C Co. has sus-
pended regular Eng. service to N.A. Regular
xmsns in Swedish and Finnish may be tuned
at 0630-0900 on 15,190 and 17,800 kc. (also on
9555 kc. at 0700-0800). A DX program in Eng.
is beamed to Europe on the first Friday of each
month at 1100-1120 on 6120, 15,190, and 17,800
ke., and to N.A. on the first Friday during the
period from March 21 to Sept. 22 at 1530-
1550, and from Sept. 23 to March 20 at 0630-
0650, on 15,190 and 17,800 kc. (MK, 499)

French Guiana—Cayenne has moved to 6108

May, 1959

HAMS!

MAIL THIS & COUPON!

MOSLEY ELECTRONICS, INC.
ST. LOUIS 14, MISSOURI

Yes, | have a low-power transmitter and
I'm cramped for antenna space. Tell

me more about the MOSLEY TRAPMASTER
V-3 Jr. vertical antenna for 10-15-20M,
rated to 300W. | understand it is

117 97 high . . . weighs only 2 Ibs., and
sells for only $17.95 complete (in the
USA). | want to know more.

NAME. oottt e e e
ADDRESS. .o\ttt o
[ ]
[ ]
Lo} B .
[ ]
[ ]
ZONE...... STATE « e e e .
@
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RADIO PARTS STORES

& HI-Fl SALONS!

Someone “borrowing”
personal copy of
POPULAR ELECTRONICS
each month? You ought

to be taking advantage of

POPULAR ELECTRONICS’
convenient re-sale plan.

your

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.

AMAZING MINIATURE BROADCAST TRANSMITTER!

“Fool Your Friends” with this transwitter . . .
hy broadeasting on to any radio of car radio and

artled faces when they hear YOUR
vaiee on THEIR radiv . . . can alsa be used as

a4 1.\, System!
Completely portable (53 x 3'% x 13y . with
self-cantained batteries . . . NO \\'TF'\'\‘A or
GROUND WIRES tu 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
s yYou ean tune in on any station you desirel

S
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

9211 Venice Blvd., Los Angeles 34, California

YOUR OWN POCKET SIiZE RADIO STATION!
BROAICANTIS I'D ANY HOME OR CAR RADIO WITHOUT
WIRES ()l( H()l)l\Ul 51 Wt only b oz. Size only 1127%X214 "X

-, Built-in telescoping antenna. Powerful Tran.
frequency setter,

microphone,
weeks on self-con

sx:tm*qnsulu
ok Runs for

nosw o tely
ned flashligtt batteries. Durable plastic case
\’V|H this Radio Talkie you CAN TALK TO YOUR
FRIENDS UP TO A BIOCK OR MORE AWAY!
= \lk hetween two automobiles —INSTANT
HFPRATION. Just push button to talk! No
license needid Uses nductive ﬁeld nmz
netie radiation
mililon  wavs
1 YFAR SERVICE GUARANTEE.

SEND ONLY 33 00 (cash, ck, mo) and pay
postman $9 98 COD

pustage or send $12 .99 for prepaid delivery

P CONY I ETE READY TO OPERATE with instruc
tiuns il hundreds of wavs and tricks for broad.
asts nuu any radio you desire et vour NEW
T‘()\\’FKIUL RADI-VON RADIO TALKIE NOW
Iy from: WESTERN RADIO Dept. REL-S, Kearney Nebr.

Useful and real fu
GUARANTEED TO W()IU\

B Available
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ke. where it is heard daily from 0515 s/on to
0600 fade. It is also noted Sundays at 1700-
2005 and weekdays from 1730. (4, 166)

Honduras—A new station is HRXN, R.
Concordia, Tegucigalpa, heard on 6142 kc. at
1900-2300 with a fair signal. (100)

Israel—The Voice of Zion, Tel-Aviv, 9009
kc.. carries Hebrew at 1415-1445, French until
1515, and Eng. from 1515 to 1545 with news,
talks, and some recorded music. (JE, CH,
533, 549, 556)

Luxembourg—R. Luxembourg, Villa Lou-
vigny, is heard well after Moscow s/off at 1730
on 6090 kc. Programs are in Eng. with pop
music to 1800; then a religious program fol-
lows. (541)

Mauritius—A DX'er in Rose Hill advises
that work on the new xmtr at Curepipe is
progressing rapidly and will open soon with
increased power. This is the station that can
be tuned in Eng. from 2300 to 2315 s/off on
14,980 kc. (varies to 15,020 kc.). (74)

Nepal—R. Nepal is reported still using 7100
kc. to 0750 s/off. There is some indication that

e 1115 Sl

With the Clubs

Your Editor has received numerous in-
quiries about the DXplorers Radio Club.
This club is currently organized on a
limited basis and membership is by invi-
tation only.

The Bands and Frequencies Radio
Club, with headquarters in Milwaukee,
Wis., has been forced to disband due to
illness of the club President.

i [ i Tt

T G

I
i

T

N

LR 0

the station is now on the air daily instead of
Wednesdays only. (614)

Nigeric—The West Regional program from
Ibadan is now heard on 3204 kc. at 0000 and
1700 with Eng. ID and a weak signal. Never
as strong as Kaduna on 3326 kc., Ibadan often
has Morse interference. (166)

Pakistan—Karachi can be heard in Eng. on
11,674 kc. at 1340-1400 s/off, on 15,335 kc. at
1930-2015 with music and Eng. news. There
is a period of dictation-speed news at 1030-
1045 on 15,275 kc. (432, 440, 501)

Panama—HOLA, R. Atlantico, Colon, 9505
ke., carries an Eng. religious program at 2100.
The station signs off at 2117 with a three-
note chime. (541)

Peru—QOAXS8C, R. Nacional del Peru, Iqui-
tos, has moved from 9335 to 9610 kc. and is
heard at 2200-2300. OAXSE, R. Loreto, Iqui-
tos, has moved from 9590 kc. to 9520 kc. and is
heard at 1800-0000 with some QRM from Den-
mark until 2300. Other 9300-9500 kc. out-of-
band Peruvian stations (OAX4J, OAX4W,
OAX6H, OAX6L) are no longer being heard
at the present time. (100)

OAX4G, R. Lima, Lima, s/on 0500, is heard
until 0615/fade. (4)

OAXI1B, R. Piura, Piura, 6197 kc., has been
noted at 1930-2005 with rapid Spanish anmts
and marimba records. Some QRM, possibly
from Cayenne, was noted up to the time when
Cayenne moved to 6108 kc. (61)

Another Peruvian, OAX1Z, R. Nacional del

Always say you saw it in—POPULAR ELECTRONICS
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GET MORE
ENJOYMENT OUT
OF YOUR HI-FI

- FOR ONLY
*1.00!

e

Photo courtesy Electro-voic.

that’s the cost of the new 1959 edition of the

HI-F1 GUIDE & YEARBOOK

ON SALE NOW AT NEWSSTANDS OR ORDER BY MAIL BELOW!

The authoritative Ziff-Davis Annual, HI-FI GUIDE & Yearbook. covers every facet of high
fidelity enjoyment—shows you how to get more listening pleasure from your hi-fi set! Besides
telling you how to use your equipment for the best possible reproduction, the 1959 HI-FI
GUIDE & Yearbook presents a round-up of the trends in the hi-fi field . . . tells you how to
save on repairs . . . guides you in the selection of records . . . gives you tips on tapes.

You'll find this Annual a wonderfully practieal source of information on improving the sound
output of your system. Articles are presented in easy-to-understand, non-technical language.
It’s like getting two books for the price of one:

GUIDE: Section 1: IMPROVING YOUR HI-FI YEARBOOK: Trends in Hi Fi
! . Critics’ Choice of Recordings
Section 2: INSTALLING YOUR HI-FI SYSTEM The Ultimate in FM Stations
Section 3: TAPE RECORDING Latest Report on Stereo

PICK UP YOUR COPY OF THE 1953 HI FI GUIDE AND
YEARBOOK TODAY AT YOUR NEWSSTAND OR RADIO PARTS STORE—
OR ORDER BY MAIL USING HANDY COUPON. ONLY $1.00

Ziff-Davis Publishing Company
Department E5/9 |
434 South Wahash Avenue |
Chicago 5, [(Ninois |
Please send me a copy of the 1950 HIFI GUIDE AND YEARBOOK. 1
enclose $1.00, the cost of the YEARBOOK, plus 10¢ to cover mailing I
and handling charges (Canada and Foreign, $1.25 plus 10¢ postage). |
|

e |
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" ALL BAND TRAP ANTENN!

—-E%ﬂ'}//-é}%&l-//afﬁ;; Der—
fl J

Best for All-Band Receiv- For ALL mateur Trans-
ers Low S.W., R. 80-40- mitters Guaranteed far
300-watts For Pi-Net or
Link-direct feed Light —

20-15-10 5 = 1" — 3-
ounce Molded Traps No

metal or losses in field Neat — Woeatherproof

Ci nploti s shown withh 87 11 — 72 ohm feedline — 102 ft
cepper-wolid, T nutes Nietent  naltiple untesnas — Gets
leans resylts on 20-1 .10 No tuners, Ivading troubles or hay-
@ e lanse appearance. Excellent for shortwave listencrs. Looks
vl ke o 1 aiid 1asts Paos uoviee and =1l class amateurs
S1imd ). 10 mpeter Lemls, Coprplete, assembded . . $12.95
4. 14 10 oo lands i et assepabiled $11.05
el .10 Dl Teap 1 ft Antenna, assembled $18 us

SEND ONLY $3.00 ast, Ch mea ad pay  postman bal
wis COlr plus postage on arrival, or send full price for
postpard delivery. Avatlable only from:

WESTERN RADIO e Dcept, AEL-5 o Kearney, Nebraska

ENGINEERING DEGREES

E.E. Option Electronics or Power
Earned through Home Study
Pacific International College of
Arts & Sciences
Primarily a correspondence School
Residence classes also available

5719-W Santa Monica Blvd.
Hollywood 38, California

NO FURTHER . . . IF YOU'RE
UNHAPPY WITH “‘HI" HI-FI
PRICES. WRITE FOR OUR
UNUSUAL AUDID CATALOG.

KEY ELECTRONICS CO.
120-B Liberty St.. N. Y. 6

PACIFIC

INTERNATIONAL

cAs

27 months for engineering degree

Realize yvour dream of a carcer: higher income. a better life. BACH.
SCUDEGREE 0 27 months fn Klde, (Eleetronies or Power mujor),
cering., In 36 Months in Business
Montar Transport Mpt.), For earn-
e, Enrollment limited. Maore pro-
firas cqmipped labs,  dadest eosts. Veteran
appnoved. Feautiful  eampus,  knter June,
Sept.. Jan., ar McCarthy, Director Admissions, for
Catalog and “'Your Career’’ Book.

TRI-STATE COLLEGE

VENTORS

S REGISTERED PATENT
ATTORNEY
ASSOCIATE EXAMINER
U.S. PAT. OFF. 1922-1329

Patent Attorney & Advisor
U. S. NAVY DEPT. 1930-1947
PATENT LAWYER

3659 College Avenue
Angola, Indiana

end for
PATENT INFORMATION

Book and
INVENTOR’S RECORD
without obligatiron

GUSTAVE MILLER

59-PE WARNER BUILDING
WASHINGTON 4, D. C.

Say You Saw It in
POPULAR ELECTRONICS

NEW Alnico Generator $4.95!
With 10 ft. of wire and NEW
telephone bell (Gov't Surplus).
Crank Forward to generate up to
90 volts (will ring bhell). Valued
at more than $15.00. All shin-
ments FOB Waymart, Send orders
wnt inquiries ta:

SURPLUS SAVING CENTER

Dept. 5-PE
120 Seuth Street, Waymart, Pa.
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Peru, Tumbes, is found on 9549 kc. around
1900 with instrumentals and talks. (522)
South Korea—The current schedule reads:
to N.A. at 2230-2300 in Eng. on 11,925, 15,410
ke., in Korean at 2330-0000 on the same fre-
quencies; to Hawaii in Eng. at 0000-0030 and
in Korean at 0030-0100 on 11,925 kc. and the
General Overseas Service in Eng. at 0900-0930
on 7970, 7935, and 9640 kc.; to Japan in Japa-
nese at 1600-1630 on 7935 and 9640 kc.; to
Southeast Asia in Eng. at 1630-1700 and
French at 1700-1730 on 9640 and 15410 kc.
The 7970-kc. xmtr is a 100-kw. unit, the 7935-

P e T e It N it g

SHORT-W-AVE ABBREVIATIONS

anmt - Announcement

BBC— British Broadcasting Corporation
Eng.—English

1D- Identification
ke.—Kilocycles

kw.—Kilowatts

N.A.—North America(n}
(JRM—Station interference
QSL-Verification

s/off—Sign-off

s/on—-=Sign-on

xmsn Transmission from station
xmtr—Transmitter used by statinn

S

st

ke. xmtr is a 1-kw. unit, and the rest are
rated at 50 kw. This station verifies by QSL
card. (541)

Surinam—PZC, Paramaribo, has moved
from 15,406 to 15.227 kc. and is heard at 1630-
2130, dual to 4848 kc. (59, 100, 166, 477)

sweden—The current schedule from Stock-
liolm reads: 0730-0800 to Far East on 15,250
and 9620 kc.; 0900-0930 to Eastern N.A. on
17,340 kec.: 0945-1015 to South Asia on 15,240
and 9620 kc.: 1115-1145 to Mid East on 15,240
and 11.705 kc.; 1245-1315 on 15,240 kc. and
1445-1515 on 11,705 kc. to Africa; 1530-1600 to
Europe on 7210 kc.; 2045-2115 to Eastern N.A.
on 11,810 kc.; and 2215-2245 to Western N.A.
on 9620 kc. The “Sweden Calling DX'ers”
program is broadcast on Mondays on the last
half hour of each of the listed xmsns. (501)

Switzerland- -A new station will be on the
air shortly with the name International Evan-
gelical Radio Station. It is tentatively sched-
uled for 0030-1800. The frequencies are not
yet known. (378)

Thailand—Bangkok has replaced 11.670 kec.
with 15,387 kc. and is heard at 2315-0015 to
N.A. and at 0530-0700 and 0800-0900 to the
Far East. (59. 100. 477)

Tibet—Lhasa, 9489 kc., is heard poor to fair
in Europe at 0830-0900 with Tibetan news at
0830-0837. Station closes at 0900 after giving
an extensive program preview. The schedule
reportedly reads 1900-2000, 0030-0200, and
0600-0900. This one presents a real challenge
to any DX'er. (488)

United Arab Republic—Damascus, 15,165
kc., s/on at 1430 with march music; French
to 1500: Eng. to 1530 s/off. (522)

Cairo operates to Europe on 11,985 kc. at
1400 in French. at 1430 in Arabic. at 1500 in
German. at 1600 in Italian. from 1630 to 1730
s/off in English; to N.A. on 9790 kc. in Ara-

Always say you saw it in- _POPULAR ELECTRONICS
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bic and Eng. at 2045-2145. (GF, CH, 40, 39,
69, 242, 378, 440, 519, 541)

USSR—Regional Russian stations noted re-
cently include: Magadan, 9500 ke., at 1405 and
0105 in dialect; Kiev, 7132 kc., excellent at
2030-2230 in Ukrainian, dual to 7150 and 9593
ke., also at 0100-0230 with a repeat program;
Urumchi, 7054 kc., with a weak signal at 0700
in dialect; Kaunas, 6135 kc., fair daily to 1700
s/off; Petrozavodsk on 5065 kc., good at 2155,
clock chimes at 2200, then a Moscow relay,
dual to Thilisi on 5040 kc. and Baku on 4958
ke.; Yuzhno-Sakhalinsk on 4634 kc. at 0715
with classical music and audible to fade at
0800; Gorki (?) on 4559 kc. at 2300 with exer-
cises in language and piano accompaniment;
Chimkent on 4310 kc. at 1952 with native vo-
cals and instrumentals; Ashkabad on 4235 kc.
from 1954 s/on; three time pips at 2000, then
local news; and Vladivostok on 4040 kc. from

e IR e B hiii

SHORT-WAVE CONTRIBUTORS

Jerry Egel (JE), Kenmore, N. Y.
George Vichter (GF), Montville, N. I
Charles Hailer (C#), Washington. D. C.
Lewis Johnson ¢(LJ), Alliance, Ohio
Mike Kander (MK ), Dayton, Ohio
Albin Olson, (40). St. Petersburg. Fla.
Willlam Pugh, Jr. (WP), Charleston, W. Va.
Bubba Simpson (BS), Greenwood. Miss.
Stewart West (4), Union, N. J.
Universal Radie DX Club via Bill Flynn (74),
Pittsburg, Calif.
J. Ross Brownell (39), Vancouver. B. C.
Grady Ferguson (59), Charlotte, N. C.
John Beaver (61), Canon City, Colo.
DXplorers Radio Ass'n via J. Beaver (614), Canon
City, Colo.
Steve Smith (66}, Binghamton, N. Y.
Roger Legge (100), Mclean, Va.
Ed Kowalski ¢194), Philadelphia, Pa.
George Cox (166), New Castle, Del.
Bill Roemer (240). Bowling Green. Ky.
Orval Oppertshauser (242). Taronto, Ont.
Larry Kramer (353), Brighton. Colo.
J. P. Arendt (378). Aurora, 111
Bob Palmer (296), Spokane. Wash.
Jimmy Cox (411), Gadsden. Ala.
Bradley Graham ¢ 132). Fayerweather Island, Conn.
James Howard (.40}, Kansas City, Mo.
John Cullen (4706). Springfield. Mass.
Jerty Berg ¢477), West Harlfard. Conn.
A Middle Eastern Correspondent (488)
:  TDhilip Barr (49%), Culver City, Calif.
Paul Buer (501,, Harrison, N. Y,
Howard Honig (519), Rockaway Beach, N. Y.
David Baughman (322), Camden, N, J.
Jon Grouf (533), Woodmere, N. Y.
Alan Roth (541), Bridgeport, Conn.
Richard List (349, Pittshurgh, Pa.
Gerald Lang (3553), Detroit, Mich.
Peter Katz (556,. Lvnn, Mass.
Pete Kavaleski, (557), Hancock, Mich.
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1708 to 1800/fade. Many of these are very
weak and require extremely careful tuning.
(104, 166, 396)

Clandestine Stations—Radio Espana Inde-
pendiente is on 6950 kc., not 6900 kc. as re-
ported by an Overseas club; also on 8070 kc.,
not 8030 kc., and 7600 kc.: all frequencies vary
by five kc. Voce de Istria, Trieste, has been
heard here from 1545 with Italian talks and
some music; s/off at 1601. Radio Socialist Al-
bania, 4875 kc., is tuned from 1620 to 1630 s/off
in Albanian; no other outlets are audible at
present. (166) —{30H
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POPULAR

Send ELECTRONICS
POPULAR :

¢
ELECTRONICS | [4 i
Every N
Month e

name

address

city o zone state

(O 38 years for $10
Check one: (] 2 years for $7
(0 1 year for $4

In the U. S., its possessions and Canada. Foreign
rates: Pan American Union countries, add .50 per
year; all other foreign countries, add $1 per year.

Mail to: POPULAR ELECTRONICS

Dept. E-5-8, 434 South wabash Ave.. Chicago 5, III,

EXPLAINS ELECTRICAL
TERMS IN A JIFFY!

New Guide Gives Terms, f
Definitions, Formulas, |
Charts and Diagrams . . .

A auick easy way to put needed Information
at your fingertips. Examine this New Practica!
Dictionary of Electricity and Electronics FREE
for 10 days at our risk ,

THE WORKING VOCABULARY YOU MUST
H{XVIEA Jmn-puclj(ed wilth both ma'ndard elec- If You Keep It
trical terms and the latest deve opments In
the ficld. written clearly and simply for begin- on’)’ $595
ner and veteran altke. Terms egsential In TV, Others Cost up

Radio, X-Ray, Radar, Automatlon anad ali to $20.00

{ndustrial applicatlons are covered.

INCLUDES HANDBOOK
PACKED WITH DESCRIPTIVE PICTURES. Scores Partial Contents:
of photos, drawlngs, sketches so elear you can't | Fartial Contents:

go wrong. elp make terms llke “amplidyne,” | » Formulas
“‘kinescope,”” "*dynamotor’ easy to grasp. NMany Electrical
tables, charts, graphs, most-used symbols. I[leclronu:s
SEND NO MONEY. JUST SEND NAME. Fill in floctince

itance
coupon helow and get The Practleal Dictionary Capacitanc

of klectricity and Electronles for FREE 10-day | » Tables

trlal examination. Pay nothing now. Pay noth- Measurement

ing to postman on delivery. Letter Symbols
Color Coding

AMERICAN TECHNICAL SOCIETY, Dept. POA |, Diagrams

848 E. 58th Street—Chicago 37, illinois o Graphical Symbols

MAIL COUPON - FREE 10 DAY TRIAL
l | AMERICAN TECHNICAL SOCIETY, Dept. POA
I 848 E. 58th Street, Chicago 37, lllinois

L

Send me THE PRACTICAL DICTIONARY OF ELECTRICITY AND ELECTRONICS I
I for 10-day FREE EXAMINATION 1 | keep the book | will send you $5.95 plus I
shipping within 10 days. Otherwise, | will return it and owe you nothing. I

MY NAME

ADDRESS
| ey IONE  STATE B
‘ LWe ay shipping costs if you enclose $5.95 with this coupon. Same refund quarantee.
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ELECTRONICS

BARGAIN

BASEMENT

SAVE ON THESE SPECIAL BUYS OF THE MONTH

5 Send order for gift bonus—Turn over or stand on head O
= sALjoy ¢ I s|00L Buung pyisut 9 1Y S 95
= say11aay PISsy P s34 Jomu7u/Nv piN & /A
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@ S9YaLIMSOID I C 31N aBeyoed as1dang “SG| € MY o for DO-IT-YOURSELF SERVICING ;
- stag{Iourgolv;l)S"fﬂzoLgu? ::;: . assaglpﬂlfoaom?:nhogg im @ COMPLETE TRAINING COURSE AND SERVICE MANUAL
! i 4 g 0t
x ek ook DL S = | INBED B W00 B INRTRUME
"PISY 241 M d0 YooH 1002 ¥IM 51038150 U0GIED 0S) LN @ INDISPENSIBIE— ORI RADIOL MR,
& ! e Applisnces. Autos, Electrical Tools. Used in Home,
o slasuapuog LIl ¢ MZ/1/% stoisisad €L 3N 2 Shtap and Farm, Checks Radio and TV Tubes. Com-
. seqnL uIW q"_s S SI0isiSay uoIsioald EE I o, ponents, Yoltages and Circuits, etc.
« A Order Ten Kits ONE EACH ABOVE 99¢ o INEXPENSIVE TO OWN, EASY TO USE
@ Buy We Ship Eleven!!! KIT ONLY ....... o Anyone can do servicing with this wonderful instru-
T BATTERY CHARGER 6&12VOLT AT UP TO 2amps....$9 3 ek pon foniteiCiih fiest time you use if. Best
¢ SEND 25¢ FOR BONUS CATALOG g value for money. nothing else like it Write Today
¢ DEVELOPMENT CO

‘TAB”, 111PH Liberty St., N. Y. 6, N. Y PARATUS

etherlield

BUILD A TRANSISTOR SUPERHET RADIO

Complete Set of Parts for a 4-Transistor Superhet. .. .$ 9.99
Complete Set of Parts for a 6-Transistor Superhet...... 16.99
Complete Set of Parts for a 7-Transistor Superhet. . ... . 19.99

SEND FOR FREE SCHEMATICS AND LAYOUTS r..: THE
ABOVE RADIOS!!!

of 25 Molded Plastic Bypass Condensers
of 50 IRC and A-B Resistors (1/2-1-2 Wa
of 50 Assorted Ceramic Condensers 5
Kit of 50 Assorted Mica and Silver Mica Condensers.
Kit of 100 Assorted Terminal Strips and Tie Lugs. . .

12 Voit D.C. Relays—D.P.5.T.—
10,000 OHM Plate Relays—D.P.S.

10 Lb. Surprise Package of Condensers, Xfrmrs, Etc.

SEND FOR OUR LATEST BARGAIN FLYER—LOTS OF
TRANSISTOR SPECIALS!

GROVE ELECTRONIC SUPPLY COMPANY
4103 W, BELMONT AVENUE CHICAGO 41, ILLINOIS
Include Postage with Money Order—or 50% Peposit, Bal. C.0.D,

Kit
Kit
Kit

R ADIO CONTROL Headquarters=mmm=—

ARTS SDARKY, ROBOT" 55Witer 54% e tor s2.5: At Pars

For Models F REE Sond for FCC Form 505 & Catalog ‘P~

R/C RECEWER 271/4 Mc, Compl. W. Relay, Tube, Access. 1'35

Wired $8.61; « CRYSTAL 27.255 Mc.
R/C XMITTER Hi-PowcLHAN>D-H7EI:D,campl.,517.95; KIT 11.95
R/C TRANSMITTER & RECEIVER KI 27%/4 mc. 5 watt 2-Tube
simple Transm, & 2-Tube Rec, incl. Drilled Bases, Wound 9 95
Coil, Res., Cond., SIGMA Relay, INSteuc. . v o v oo oo e s s [}
New
" 1.65

HAND'E'?ALK'E Transmitter & Receiver Chass
v y—y wired 6.95

Wired, with tube—2 Triodes. .
Control andbook 2.25

2.6V Battery Charger Kit, %4
RELAY GONTHOL UNIT cl. Sensitive 10,000 ohm Sig-

.95.
R/C BOOKS: Model Control $1; R?di
in

ma Relay (11> Ma) Thermal Bi

ONE CENT SALE

BUY ONE AT OUR REGULAR LOW PRICE AND GET THE
SECOND FOR ONLY 1¢ MORE
CITIZEN%(,E(]AND TRANSMITTER (27 MC) chassis complete with

erystal. 9 ea. two for $10.00. CITIZENS BAND RECEIVER
chassis tu le through all 22 channels. Complete with audio am-
plifier. $0.00 ea. two for $10.00. RADIOSONDE TELEMETERING

TRANSMITTER complete with modulator, aneroid barometer.
temperature and humidity sensing elements, tubes, relay, an-
tenna, etc. $50.00 value for only $4.99 ea. two for §5.00.
COILED CORD 4 conductor 11”7 telephone cord. Extends to over
4 ft. .90 ea. two for $1.00, MICROPHONE High output 200
ohm  carbon with terminal lugs. $1.49 ea. two for S§1.50.
TRANSISTOR AUDIO AMPLIFIER. Gives up to 50X voltage gain
on low level sigmals. Operates on 114 volts. $3.99 ez. two
for $4.00. KIT OF PARTS for VHF radio receiver, Tunable
from 80 to 200 megacycles which includes U. S. satcllite fre-
quencies, $6.99 ea. kit. Two for $7.00.
LIMITED QUANTITY—NO LITERATURE OR CATALOG

RemIt in full. Include sufficient postage. No C.0.D.'s.

VANGUARD ELECTRONIC LABS wof252%0 v.

"EXPERIMENTERS AMATEURS HOBBYISTS

We are again reducing a large inventory nf hrand new vacuum
tubes and this “‘get-acquaintud’’ offer is hmited to the stack on
hand. All tubes in each assortment are different, and every tube

is brand-spanking new.
10 electron tubes including 3” cathnde ray tube only. . .
15 ineluding 5% CRT...$2.95 20 including 77 CRT. .
All three of the above aswortments for Just...$7.95

Order early and we will include in your assortment a special high
voltage rectiber and tamous WE-717-A tubes. Your order will be
sent via insured pareccl post; just pay pastman postage plus
small COD chargze. We have many unbelievable values in govern-
ment electronic surplus. much of 1t for sale at prices representing
mere pennies on the dollar of cost.

al Strip. Heating Element, Hi Z Audio Choke, Mini
r\‘lt;fico V”nzagnnt, Neon Lamp, Resistors, Capacitors, only 990 WRITE FOR FREE GOVERNMENT SURPLUS BARGAIN BULLETIN
TUBES: XFG1, RK61, 3AS, 1AG4; = Avail, Transistor.. .99
RELAYS. 10K ohm, 2 Ma DC or 110V AC SPDT, 95¢; SPST .85 JOE PALMER
36 WALKER ST., P
NEW YORK 13, N, Y, = P. 0. Box 6188 CCC Sacramento, Catifornia

—GYRO ELECTRONICS

ATTENTION

electronics schools

If you are not already on I'Ii's
School Announcements list—please
send your name, address and the
name of vour School Secretary to:
Popular Electronics, School Depart-
ment, One Park Avenue, New York
16, N. Y.

¥ Is your School registered with
Popular Electronics?

As vou probably know, Popular
Electronics is eager to keep vou ad-
vised whenever a special opportu-
nity arises that would interest and
benefit your School.

Always say you saw it in—POPULAR ELECTRONICS
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s

ELECTRONICS MARKET PLACE

RATE: 50¢ per word. Minimum 10 words prepaid. July issue closes May 4th. Send order and remittance to: POPULAR ELECTRONICS,
. Y.

One Park Ave., New York 16, N

FOR SALE

““RADIOBUILDER” Magazine. Experimenters' paradise!
sistor experiments, 12 jssues $2.50; copy 25¢.
1131-L valota, Redwood City, California.

Tran-
Radiobuilder,

ANTENNrrator-motor and transformer both for $i;6 ;o_stpaid.
New photo electric kit $5.95 Ilimited quantity order today.
Ernst Mfg. Co., Alger, Mich.

TELEVISION & Radio Tubes, Parts and Supplies. Guarantced
Hi-Quality Tube Co., Inc., 284 Lafayette St., Rahway, New Jersey.

GUVERNMENT_ gj}pﬂs Receivers; Transmittersv. §nooperscopes,.
Parabolic Reflectors, Picture Catalog 10¢. Meshna, Malden 48,‘,

Mass.

TRADE-IN TELEVISION Sets $9.95 Plus Shipping, Jones v,
Sanatoga, Pa.

WHOLESALE Pri\ces t;rTsistor supplies. Stereo, Hi-Fi amplifiers,
changers, speakers, Eico Kits, Tubes. Schaak Electronics, 3867
Minnehaha Ave., Minneapolis 6, Minnesota. Pa 9-8382.

TUBES—TV, Radio, Transmitting and Industrial Types at Sen-
sibly Low Prices. New, Guaranteed 1st Quality Top Name Brands
Only. Write for Free Catalog or Call WAlker 5-7000. Barry Elec-
tronics Corp., 512 Broadway, New York 12N, N. Y.

SAVE time and money. Nationally advertiseg l;its assembled,
wired, tested. Send specifications. Free estimate. Naczas Kit
Service, 273 Belmont St., Manchester, N. H.

DIAGRAMS for repairing radios $1.00, Television $2.00. Give
make, model. Diagram Service, Box 672-PE, Hartford 1, Conn.

FREE Catalog—Inexpensive Fluorescent Fixtu_re Kirts. 7Par_ts. etc.
Shoplite, 650E Franklir, Nutley 10, New Jersey.

SCHEMATIC,_Repair Instructions, Hi-Fi's, T.V.'s, Radio's, Phono-
graphs, Tape Recorders, 99¢. Send make, model number. ''Ra.
dio Coop', Box 5938 K.C. 11, Missouri.

MILLIAMMETERS—Make your own for:'a few cents each! Plans,
templates, details, $1.00. L. Baker, 40 Schiey Ave., New Rochelle,
N. Y.

BUY Surplus tubes, electronic equipment, boats, jeeps, ham
equipment, below wholesale direct from government. List of
depots and procedure 75¢. King Research, Box 363, Asbury Park,
New Jersey.

FM Tuners, B8-108 megacycles, 4 tubes complete, $12.95. Grut-
man, 1 E. 167 St., New York 52, N. Y.

TELEVISION Sets $9.95 Plus Shipping. Jones Tv, Sanatoga, Pa.

KITS—Heath, Eico, Etc. . . . Wired and Tested, 35% of Cost.
Davad Specialties, 180 Monroe St., Passaic, N. J.

GOVERNMENT Sells—Surplus Electronics; Walkie-Talkies; Test
Equipment! Oscilloscopes; Radar; Sonar; Surplus Aircraft; Boats;
Jeeps, Misc.—You buy direct now from U. . Government Depots
at fractions of Army and Navy costs—Send for bulletin *‘Depot
List & Procedure,” $1.00. Box 8-PE, Sunnyside 4, N. Y.

PARABOLIC Concentrator! Buyild Powerful, inexpensive six-foot
Reflector. Focus or Beam Light, Heat, Sound, or Radio Waves.
Use as Solar Furnace, Solar Cooker, DX Mike Pickup, UHF An-
tenna, Etc. Includes Thermal Battery Plans for Free Electricity
from Sun's Heat. Patterns and Instructions $3.00. Sun Special-
ties, Box 1222, Hot Springs, Ark.

RELAVS—Swit_ch Stacking andrvoltage to your specification:
Switch stacking kits: Free Catalog ““E2.” "Ranco. Box 6161
Chicago 80, I,

GET stereo from monaural sources with PS-101 Stereo Simula-
for! Can be built for less than $9.00! Instructions and plans
$1.00. Patterson Enterprises, 3798 Avondale, Snyder, Texas.

May, 1959

PRINTED circuit kit complete $1.00. Hazelton

9611-P Hazelton, Detroit 39-A.

MACNETIC Amplifiers—fastest growing field in electronics!
A treatment anyone can understand and a "‘must’ for the
informed man.” $1.00 ppd. Minnetonka Engineering Co.,
R. 4, Excelsior, Minn.

BUILD Small Radios! Parts, Plans, Kits. Write: Electronix,
59-E, Howard City, Michigan.

Scientific,

TAPE & RECORDERS

RECORDERS, Tape Decks, Stereo Tapes, Accessories, Excellent
Values, Catalogue. Efsco, 270E Concord, West Hemgstead, N. Y.

TAPE Recorde?s, Hi-Fi Components, Sleep Learning Equipment,
Tapes. Unusual values. Free Catalog. Dressner, 69-02F, 174
St., Flushing 65, N. Y.

RECORDERS, Hi-Fi. Free Wholesale catalogue, Carston, 215-P
East 88 St., N.Y.C. 28.

HIGHEST Trade-In Allowances Toward Ampex, Concertone, Crown,
Ferrograph, Presto, Pentron, Components. Accessories. Catalog.
Boynton Studio, 10-PE Pennsylvania, Tuckahoe, N, Y.

HIGH-FIDELITY

UNUSUAL Values. Hi-Fi components, tapes and tape recorders.
Free catalogue PE. Stereo Center, 51 West 35th§t.l [l Y_C l
LP RECORD Cleaning Cloth in Handy Case, Only 25¢! Cost $1.00
in stores. To introduce “Record Collector's Catalog" included
Free! Leslie Creations, Dept. PE-1, Lafayette Hill, Pa.

DISGUSTED with "“HI" Hi-Fi Prices? Unusual discounts on your
High Fidelity Requirmements. Write Key Electronics, 120 Liberty
St., New York 6, N. Y. EVergreen 4-6071.

INSTRUCTION

MENTAL Radio—Operate yourself as a transceiver.
ton 2, Ga.

COMPLETE Corres?ondence 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.

POLICE Radar Detector. 'Stop before those rada?speed tr_ap;
Fool proof, legal system. Complete diagrams and instructions
$2.75. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif.

BE A Spy! Correspondence course on wire tapping, bugging, re-
cording techniques, microphotography, invisible and remote pho-
tography, telescopic and aerial photography. Lessons in sur-
veillance, tailing and use of equipment. Complete course $22.50.
C. Carrier Co., 5880 Hollywoad Bivd., Hollywood 28, 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.

Landa, Clay-
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CODE courses to enable passing Radio Amateur examinations.
Designed and tape recorded by former U.S.N. Operator and R.R.
Telegrapher. Both sides 771200 reels. Learning to Six W.P.M.
or Six to Sixteen W.P.M. Response enables reduction to $3.98
each. Postpaid in U.S.A. Elham Inc., P.O. Box 98, Hawthorne,
California.

CODE remembered forever in minutes?ﬁ?ﬂ}azing me:mory aid_.
$1. McKenzie Enterprises, Box 245, Palo Alto, California.

MENTAL Radio—70perate yourself as a transceiver. Landa, Clay-
ton 2, Ga.

7959 INDUSTRY Training. Home-Study Drafting, Design, Elec-
tronics. Aero Tech, 2162-ZD Sunset Blvd., Los Angeles 26, Calif.

CALCULUS, Practical, First Four Easy Lessons $1. Mathco-, 4256
Minmor, Cincinnati 17, Ohio.

fEARN code quickly to pass Noﬁce exam.ilz_” microgroove rec-
ord, $3.50 postpaid. Kord-All, Box 444, Warren, Ohio.

7TEL7EPH0NE Extension In Your Car. Answer your home telephone
by radio from your car. Complete diagrams and instructions
$1.25. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif.

EAVESDROP with a pack of cigarettes. Miniature transistorized
radio transmitter. Complete diagrams and instructions $1.25.
C. Carrier Co., 5880 Hollywood Blvd., Hollywood, 28, Calif.

ELECTRONlciHybnotiser. Simplifies theﬁ of Hypnosis. Dia-
grams and operating instructions $1.25. Kit $16.50. Wired and
Tested $29.50. C. Carrier Co., 5880 Hollywood Blvd., Hollywood
28, Calif.

1959 INDUSTRY Training. Home-Study Drafting, Design, Elec-
tronics. Aero Tech, 2162-ZD Sunset Bivd., Los Angeles 26,
calif.

PREPARE For a Future in Radio-Tv-Electronics, Repairman,
Amateur and Commercial Licenses Optional. College A.A.S.
Degree. Trinidad State Junior College, Department P.E., Trin-
idad. Colo.

| 7

BUSINESS OPPORTUNITIES

3

L

MAKE $25-$50 Week, clipping newspaper items for publishers.
Some worth $5.00 each. Particulars free. National, 81-PE,
Knickerbocker Station, New York City.

VENDING Machines—No Seiling. Operate a route of coin_ma-
chines and earn amazing profits. 32-Page catalog free. Park-
way Machine Corporation, Dept. 12, 715 Ensor St., Baltimore 2,
Md.

EARN uT) to $10,000 yc;arly sellingi shelving—parts Bins—shoE
equipment. Write, BFC Corporation, 2806 E. Hedley, Phifa. 37,
Pa.

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 de-
tails, write: Direct Sales Department, Popular Electronics, One
Park Avenue, New York 16, New York.

OPERATE Profitable mailorder business!! Write: Bond, 1637-X,l
West Vernon, Phoenix, Arizona.

EMPLOYMENT INFORMATION

JOBS—High Pay; USA, So. America. The lslands. All trades.
Many companies pay fare. Write Dept. 71N, National Employ-
ment Information, 1020 Broad, Newark, N. J.

WANT A Good Job?? High Pay?? Overseas-U.S.A. All Occupa-
tions. Free Information. Employment Headquarters, 79 Wall
Street, Dept. 4-0, New York 5.

J0BS Overseas! Janacek Development Co., 109 Hub Station, New
York 55, N. Y.

JOBS on Steamships and Yachts traveling Foreign Countrieis'.
Davenport’s, GPO 1354, New York 1, N. Y.
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WANTED

MERCURY, Platinum, Silver, Precious Metals.
Mercury Refiners, Norwood, Massachusetts.

Ores Assayed.

CASH Paid! Se!l 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. Edicon Congueror, ldelia,
and Oratorio models. Berliner Gramaphones 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.

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented.
Service, 2420 77th, Oakland 5, Calif.

Global Marketing

PLASTICS |

NEW Liguid 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. B-108,
Woodstock, Illinois.

1

MISCELLANEQOUS

i

ENGRAVED callplates for your Citizen’s Band and Amateur sta-
tion. Details free. The Radio Stationers, Brandywine, Maryland.

WINEMAKING: Beer, Ale Brewing. Illustrated. $2.0C. Eaton
Books, Box 1242-C, Santa Rosa, California.

24" ROCKET—solid fuel, high altitude performance, will carry
experimental transistor equipment, parachute return. Educa-
tional. Complete scale plans and instructions—$1.00. Advance
Engineering, P.0. Box 2274, Dailas 21, Texas.

l§

~ SHOPPING GUIDE
Classified

A HANDY REFERENCE TO PRODUCTS AND SERVICES NOT
NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

B

PHOTOGRAPHY—FILM
EQUIPMENT, SERVICES

!
i
SAVE $$$ Fresh 8mm. 16mm B & W; and color film. Home Proc-

essing Equipment. Free Catalog. Superior Bulk Film Co., 458
N. Welis, Chicago 10.

POPULAR ELECTRONICS
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STAMPS & COINS

-

AMAZING Profits made investing in unused commemorative Post-
age Stamps, with as httle as $2.50 weekly. No experience
necessary. Professional advice Free to clients. Vatican City
'Vacant Seat" (Stamps issued after death of Pope Pius XIi)
increased from 20¢ to $1.50 in 30 days. Complete details $1.00.
Satisfaction or Refund. Columbia 8203—PE Grubb, Silver Spring,
Maryland.

MISCELLANEQUS

SONGPOEMS And Lyrics Wanted! Mail to: Tin Pan Alley, Inc.,
1650 Broadway, New York 19, N. Y.

SECRET of Success—Guide $1.0TGro§s Prices. Padghérﬁ, 213
W. Doglas, Midweﬁ City, Oklahoma, Dept. 5.

OPTICAL Bargains—Request Free Giant Catalog *CJ.”” 96 pages—
Astronomical Telescopes, Microscopes, Lenses, Binoculars, Kits,
Parts. Amazing war surplus bargains. Edmund Scientific Co.,
Barrington, New Jersey.

BOOK Search Service! Any book located. Send want lists. Wor:s
ley, 16 Duke St., Binghamton, N. Y.

e ea-0.0.0 o
.
®
il ‘
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.
®.e.

WANTED!

Equipment,
components or parts!

The 267,000 purchasers of POPULAR ELECTRON-
ICS are always in the market for good used equip-
ment or components. So, if you have something to
sell, let PE readers know about it in our classified
columns.

It eosts very little: just 50¢ per word including name
and address. Minimum message: 10 words. For
further information, write:

Martin Lincoln
POPULAR ELECTRONICS

One Park Avenue
New York 16, New York

ADVERTISER PAGE NO.
Accordion Manufacturers & Wholesalers ... .. 138
| Allied Radio Corp. ... . .. .. .. . . 32, 139
| American Technical Society . FE I 1Y 4
I Apparatus Development Co. .. . N 1-1:
Audio Devices, Inc. ...... ... . . . . .
Bailey Technical Schools .. .. . e .. 24
Bell Sound Division ... .. . . . .29
Capitol Radio Engineering Institute o2
Capri Electronics . - 148
Century Electronics Co., Inc. . . 36, 37
Cleveland Institute of Radio Electronics R
Cotter, Hermon E. ........ . . . R ... 152
Coyne Electrical School ......... . . .~ 15, 137
DeVry Technical Institute 7
Direct Sales Department . ... ... .. .. .. . . 154
ICO . ... 38, 40
Electronic Kits 72 .. .. A
Electro Products Laboratories .. .... . B 18
Electronic Organ Arts, Inc. ..... .. .. Lo e 28
Erie Resistor Corporation ... .. .. .. N £
Fenner Sales ... ... .... . -V,
Garfield Co., Inc., Oliver . ... .. 2nd Cover
General Electronic Service Co. .. . . ... ... ... .. |52
Gonset .......... . .. ... A . . 28
Grantham School of Electronics ... .. - |
Greenlee Tool Co. ....... . e 26
Grove Electronic Supply Company 158
Gyro Electronics ........ . . ... 158
Halco Electronics . 154
Heath Company ... , 133
Hershel Radio Co. L . 20
Hi-Fi Guide & Yearbook ..... ....... O 111
Indiana Technical College .. ... ... 138
Instructograph Company . e . 148
International Correspondence Schools .... ... .. 13
International Crystal Mfg. Co., Inc. .. .. ....5, 143
Jensen Industries, Inc. . . ... ... ... 48
Jesse Jones Box Corp. ....... ... ... . .. 140
Johnson Company, E. F. . 26
Key Electronics Co. ..... 156
Kester Solder Company . 142
Kuhn Electronics ...... ... 144
Lafayette Radio ...........................0000 00 30, 31

ADVERTISER'S INDEX

PAGE NO.

ADVERTISER
Lektron

Midway Company ...
Midway Welder ... ... . .
Miller, Gustave ... ...
Milwaukee School of En
Mosley Electronics, Inc. ..
Moss Electronic, Inc. .
National Radio Institute

National Schools .... . .. ... ... ... . 9
Nelson-Hall Co. . . . . P ... 144
North American Philips Company, Inc. B 1]
Pacific Intsrnational College .. P 156
Palmer, Joe .. o ... ...Is8
Phila. Wireless Technical Institute . . .
Picture Tube Outlet . P I
Popular Electronics Classified . 144, i52
Popular Electronics Subscriptions . . . 157
Popular Electronics Upcoming Contents .. .. .11, (47
Port Arthur College . ... 7. . e oL 148
Progressive "Edu-Kits'' Inc. 25
Quality-Electronics . .. ... ... . .. ... ... 16
RCA Institutes, Inc. .. ... ... ... .. . A 07
Radio Shack Corporation . o 149
Radio-Television Training School ... R 127
Rinehart & Co., Inc. .~ . ... ... ... .. . .. 141
Schober Organ Corp., The ... ... . o T
Sonotone Corp. ... .. R . . ]
Sprayberry Academy of Radio-Television ..... . .. |9
Springfield Enterprises ... ..... A 22
Surplus Saving Center ... .. ... . A 156
"TABY L . . 158
Tri-State College (156
U. S. Air Force . .39
U. S. Army ...... B . .23
United Audio ........ .. ... .o L7
University Loudspeakers, Inc. . .22
Valparaiso Technical Institute . ... 140

Vanguard Electronic Labs
Western Radio ..... .. .. ..
World Radio Laboratories .
Ziff-Davis Photo Annuals .....
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

AN TENR G GE e IR S SR W e GUE G T I T W
Superior's New Model 76

| Model 76 ALL PURPOSE BRIDGE
$26.95

Total Price. . .. .......

i,

Terms: $6.95 aofter 10 day trial, then
$5.00 per month for 4 months if satis-
factory. Otherwise return, no explana-

tion necessory

: _J

s o CONDENSER BRIDGE
s o RESISTANCE BRIDGE

1 CAPACITY BRIDGE SECTION

4 Ranges: .00001 Microforad to .005 Mi-
crofarad; .001 Microfarad 1o .5 Micro-
farod, .1 Microfarad to 50 Microfarads:
20 Microfarads ta 1000 Microforads. Will
also measure the power factor of all con-
densers from .1 to 1000 Microfarads.
1 RESISTANCE BRIDGE SECTION
2 Ranges: 100 ohms to 50.000 ohms:
10,000 ohms ta 5 megohms.

1 SIGNAL TRACER SECTION
With the use of the RF. ond AF Probes
included with the Model 76, you can

Superior’'s New Model TV-50A GENOMETER

7 Signul Generators in One!

vV R.F. Signal Generator for A.M. ¥ Bar Generator

Model TV-50A GENOMETER. . .
Total Price. . . .. ...... $47.50
Terms: $11.50 after 10 day tricl, then
$6.00 monthly for 6 manths if satis-
factory. Qtherwise return, no explano-
\ tion necessary.

S

~

—

|

{

V R.F. Signal Generator for F. M.
vV Audio Frequency Generator

' ALL PURPOSE BRIDGE

irs a SIGNAL TRACER

s a TV ANTENNA TESTER

n]cke stage gain megsurements, locote
s|gtm| loss in R.F. and Audio stages, 16-
colize faulty stages, locate distartion and
um, etc.

v TV ANTENNA TESTER SECTION
Loss of sync.,, snow and instobility are
only o few of the faults which may be
due to a breck in the ontennao, so why
not check the TV antenna first? locates
o breok in any TV antenno and meaosures
the location of the breck in feet from
the set terminals.

Complete with R.F. and AF. s2 6?,?‘

probes and test leads

v Cross Hatch Generator
vV Color Dot Pattern Generator

v Marker Generator
This versatile All-Inclusive GENERATOR Provides ALL
the Outputs for Serviang:
A.M. Radio + F.M. Radio - Amplifiers - Black and White TV
- Color TV

R. F. SIGNAL GENERATOR: The Madel
TV-50A Genometer provides camplete
coverage for A.M. and F.M. alignment.
Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on fundo-
mentals and from 60 Megacycles to 180
Megacycles on powerful harmonics.

VARIABLE AUDIO FREQUENCY GEN-
ERATOR: !n addition to a fixed 400
cycle sine-wave audio, the Model TV-
50A Genometer provides o varioble 300
cycle to 20,000 cycle peaked wove
audio signal.

v

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 oddition which is o "must’’ is a Dot Pattern
Generator. The Dot Pattern projected on any color
TV Receiver tube by the Madel TV-50A will enable
you to adjust for proper color convergence.

The Model TV-50A comes obso- $ 50
lutely complete with shielded leads
and operating instructions. Only

USE APPROVAL FORM ON NEXT PAGE

NO INTEREST OR FINANCE CHARGES
ADDED!

If not completely satisfied, you are privileged fo return the
Tester to vus, cancelling any further obligation.

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 o stable cross-hatch effect.

BAR GENERATOR: The Model
TV-50A projects an actuol Bar
Pattern on any TV Receiver
Screen. Patterns will consist of
4 to 16 horizontal bars or 7 to
20 verticol bars.

MARKER GENERATOR: The Model TV-50A includes oll the most
frequently needed marker points. The following markers are pro-
vided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 K., 1400 Kc., 1600
Ke., 2000 Kc., 2500 Kc., 3579 Ke., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Ke.
is the color burst frequency).

We invite you to try you buy any of the models de-
scribed on this and the following pages. If after o 10 day
trial you are completely satisfied and decide to keep the
Tester, you need send us only the down payment and agree
1o poy the balance due at the monthly indicated rote

MOSS ELECTRONIC, INC. Dept. D-591 3849 Tenth Avenue, New York 34,N.Y.
162 POPULAR ELECTRONICS
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TRY FOR 10

before you buy!

DAYS

t en is satisfactory pay in easy, interest free,

monthly payments. See coupon below.

Superior's New Model TD-55

mssonvee TUBE TESTER

For the Experimenter or Part-time Serviceman, who has delayed purchasing a higher
pnced Tube Tester.

For the Professional Serviceman, who needs an extra Tube Tester for outside calls.
For the busy TV Service Organization, which needs extra Tube Testers for its field
men.

Speedy, yet efficient operation is accomplished by: 1. Simplification of all switching
and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27,
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Noval

YER

fuBE TES

and Sub-Minar types.

You can’t insert a tube in wrong socket

it is impossible to insert the tube in the
wrong socket when using the new Model
TD-55. Separate sockets are used, one
fur each type of tube base. If the tube
fits in the socket it can be tested.

"’Free-point’’ element switching system.
The Model TD-55 incorporates a newly
designed element selector switch system
which reduces the possibility of obso-
lescence to an absolute minimum.

Thecks for shorts and leakages between
all elements

STANDARD PROFESSIONAL

w~TUBE TESTER

Superior’s
New Mode!

o Tests all tubes, including 4, 5, 6, 7,
Octal, Lockin, Hearing Aid, Thyratron,
Miniatures, Sub-miniatures, Novals, Sub-
minors, Proximity Fuse Types, etc.

e Uses the new self-cleaning Lever Ac-
tion Switches for individual element test-
ing. All elements are numbered according
to pin-number in the RMA base number-
ing system. Model TW-11 does not use
combination type sockets. Instead indi-
vidual sockets are used for each type of
tube. Thus it is impossible to damage o
tube by inserting it in the wrong socket.

* Free-moving built-in roll chart provides
complete data for all tubes. Printed in
large easy-to-read type.

The Model TD-55 provides a super sensi-
tive method of checking for shorts and
leakages up to 5 Megohms between any
and all of the terminals.

Elemental switches are numbered in strict
accordance with R.M.A. Specifications.
The 4 position fast-action snap switches

are all numbered in exact wuccordance [
with the standard R.M.A. numbering sys- Model TD-55 — Tube Tester
tem. Thus, if the element terminating in

Total Price ... $26.95

pin No. 7 of a tube is under

test, tton No. 7 i d f
,ﬁ:, ,k::,.o" ° 's used for then $5.00 per month for
months.

S 95
Complete with carrying case Net _.’

Terms: $6.95 after 10 duy 'rlol

NOISE TEST: Phono-iack on front panel
for plugging in either phones or external
amplifier detects microphonic tubes or
noise due to faulty elements and loose
internal connections.
EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT
TUBES Previously, on emission-type tube
testers, it has been standard practice to
use one scale for all tubes. As a result,
the calibration for low-current types has
been restricted to a small portion of the
scale. The extra scale used here greatly

Model TW-11—Tube Tester

cabinet

simplifies testing of low-cur-
rent types. Total Price $47.50
Housed in hand-rubbed oak 47)’“ Terms: $11.50 after 10 day trial,

then $6.00 monthly for 6 months
if satisfactory. Otherwise re-
turn, no explanation necessary.

We invite you to try before you
buy any of the models described
on this page, the preceding
page and the following pages.
If after a 10 day trial you are
completely satisfied and decide
to keep the Tester, you need
send us only the down payment
and agree to pay the balance
due at the monthly indicated
rate.

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY! }

,

A N A O A

MOSS ELECTRONIC, INC.
Dept. D-591 3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked on approval. If completely satisfied | will pay on the
terms specified with no interest or finarce charges odded. Otherwise, | will return after
a 10 day trial positively cancelling oll further obligation.

O] Model 76
$6.95 within 10 days.
monthly for 4 months.

Total Price $26.95
Balance $5.00

7 Model TW-11 .. ..Total Price $47.50
$11.50 within 10 days. Balance $6.00
monthly for 6 months.

O Model 77 Total Price $42.50
$12.50 within 10 days. Balance $6.00
monthly for 5 months.

0O Model 80 . _..... .. T,
$12.50 within 10 days.
monthly for 5 months.

) Model TV-50A .. . Total Price $47.50
$11.50 within 10 days. Balance $6.00
menthly for 6 months.

.. Total Price $26.95
Balance $5.00

otal Price $42.50

O Model TD-55
Balance $6.00

$6.95 within 10 days.
monthly for 4 months.

All prlces net FOB N.Y.C.

M AR v

I mE . .. --------1
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SHIPPED ON APPROVAL
NO MONEY WITII ORDER — NO C 0.D.

i VACUUM TUBE VOLTMETER

Model77
WITH NEW 6 FULL-VIEW METER

Compare it to uny peak-to-peak V. T. V. M. made by any other manufacturer at any price!
micro-ampere meter is isolated from the

o Extra large meter scale enables us to print

Model 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 explana-
tion necessary.

Model 80 ALLMETER . .

Total Price . . $42 50
Terms: $12.50 after 10 day trial, then
$6.00 monthly for 5 months if satis-
factory. Otherwise return, no explana
tion necessary

NOTE: The line cord is used only for
capacity measurements. Resistance
ranges operate on seif-contained bat-
teries.

all calibrations in large easy-to-read type.

o Employs a 12AU7 as D. C. amplifier and
two 9006's as peak-to-peak voltage rectifiers
to assure maximum stability. e Meter is
virtually burn-out proof. The sensitive 400

AS A DC VOLTMETER: The Model 77 is in-
dispensable in Hi-Fi Amplifier servicing and
a must for Black and White and color TV
Receiver servicing where circuit loading can-
not be tolerated.

AS AN ELECTRONIC OHMMETER: Because
of its wide range of measurement leaky ca-
paciters show up glaringly. Because of its
sepsitivity and low loading, Intermittents
are easily found, isolated and repaired.

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.

Comes complete with operating Instructions, probe leads, and stream-
lined carrying case. Operates on 110-120 volt 60 cycle, Only.......

measuring circuit by a balanced push-pull
amplifier. e Uses selected 17, zero tempera-
ture coefficlent 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.
OLTS (RMS)—0 to 3/15/75/150/
300/750/1 500 volts. « AC VOLTS (Peak to
0 to 8/40/200/400/800/2 000 volts.
e ELECTRONIC OHMMETER—O0 to 1,000
ohms /10,000 ohms /100,000 ohms/1 meg-
ohm/10 megohms /100 megohms /1,000 meg-
ohms. s DECIBELS: -10 db to + 18 db,
+ 10 db to + 38 db, + 30 db to + 58 db.
All based on 0 db = .006 watts (6 mw) into
a 500 ohm line (1.73v). ¢« ZERO CENTER
METER—For discriminator alignment with
full scale range of 0 to 1.5/7.5/37.5/75/
150/375/750 volts at 11 megohms input re-

sistance.
S 4 2 50

SUPERIOR’'S NEW MODEL 80

20,000":"ALLMETER

THE ONLY 20,000 OHMS PER VOLT V.O.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 wherz fractional read-

ings are important.

1 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,

1 HANDSOME SADDLE-STITCHED CAR-
RYING CASE included with Model 80
Allmeter at no extra charge enables vou
to use this fine instrument on outside

P

7 D.C.

3 DECIBEL RANGES:

SPECIFICATIONS:
VOLTAGE RANGES
(At a sensitivity of 20,000 Ohms per Volt)
0 to 15/75/150/300/750/1500/7500 Volts.

6 A.C. VOLTAGE RANGES

{ At a sensitivity of 5,000 Ohms per Volt)
0 to 15/75/150/300/750/1500 Volts,

0-20 Megohms.

3 RESISTANCE RANGE

2.000/200.000 Ohms
.05 Mfd. Lo J0 Mfd.
0-75 Microamperes, 0 to 7.5/75/750

Milliamperes, 0 to 15 Amperes.
— 6 db to - 18 db.

2 CAPACITY RANGES:

.00025 Mfd. to .3 Mfd.,

5 D.C. CURRENT RANGES

calls as well as on the bench in your shop. - 14 dbto -+ 38 db - 34 cb to -} 58 db

Model 80 Allmeter comes complete with operating instruc- 9
tions, test leads and portable carrying case.

TRY FOR 10 DAYS::"

""’1

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.

g
o

3849 TENTH AVENUE
NEW YORK 34, N.Y.

av VA O.Jr

.
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Only

BEFORE you buy!
THEN if satisfacirgy

pay in easy, interest free, monthly
payments. See coupon inside.

We invite you to try before you
buy any of the models described
on this and the preceding pages.
If after a 10 day trial you are
completely satisfied and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the
monthly indicated rate. (See other
side for time payment schedule
details.)

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling ony further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!
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