Radico-telephones for Everyone

(see page 40)
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TUBES

TEST 5

WITH THE NEW ADVANCED ENGINEERED

Gm. & Em. ULTRAFAST
TUBE & TRANSISTOR TESTER

PRECISE MODEL 116K in kit form
PRECISE MODEL 116W factory wired $119.95

Incl. Carrying Case & Cover
o e g Y W W -
Servicemen knaw the Precise Model 111 (the winner in an independent survey)
easily rotes "'the finest tube tester in the field” ot ony price, BUT FOR AN ON
THE JOB QUICK-TEST . . . the fostest, most accurate is the PRECISE Model 116,
What's mare you test tubes the foolproof method inherent in the fomous Precise
Madel 111,

Did you ever wish you could plug in 5 of the same type tubes ot ance and check
each one individually by rototing o switch? YOU CAN WITH THE PRECISE
MODEL 116—Plug in 5 IF tubes and let them heat up ot ance and then check
each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 ‘
TUBES IN 20 SECONDS, 4 SECONDS PER TUBE.

The Precise Model 111 tought the lesson thot IF amplifier tubes (like the 6BCS
or 6AUS) shauld be tested for Gm (mutual tronsconductance) while the power
amplifiers (like the 6L6) should be tested for Em (emission)—that's ULTRAFAST
Model 116 test! It checks each section of each tube separately . . . by rotating the
FUNCTION SWITCH . . . eoch triode of a dual triode is checked individually . . . }
each diode and the triode of o duo-diode-triode is separately tested and not
lumped os in other testers . . . ond o pentode is tested as o pentode—not o diade.
TRANSISTORS, SHORTS, GAS, LIFE, Em, Gm etcetera con be tested with the
PRECISE Model 116.

You can inexpensively extend the Precise Model 116 to test filoment current, etc.
The Model 116 gives on accurate, ultra-fast (3 basic knobs far testing) check of
television tubes!

No Surplus—An etched ponel—beautiful Moleskin cavered waod carrying cose
and caver and specially simplified instructians makes the PRECISE MODEL 116
THE FINEST FAST-CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING
COMPANION A TV SERVICEMAN EVER HAD.

Not yet al your distributor. Order NOW to insure easly delivesy.
SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER — OR WRITE [

US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY.

e
-t

$69.95

in 4 SECONDS each... ACCURATELY!

Completely

. THE F]E%YULRWSICSRICED
77 coLl PE
THE FAMOUS MODEL 3111 — Fro o
1w $139.95 3oow £199.50

Incl. Carrying Case & Cover

THE FIRST AND ONLY
LOW PRICED 57 SCOPE 8127 COLOR SCOPE
315K 549.95 308K $129.50
315W $84.95 308W $229.50

|
|
S

RE—AF—BAR GENERATOR
with pre-assembled"g: d

LOWEST PRICED

- KW\RED 414" VTV:g5 . 631 95

it 909 P 6IGKA* 38.95

\- — y 909W $37.50 63CW §53.95
INEST VOLT, REG, .

BE F7"EVTVM KIT LOW PRICED RF SIGNAL GENERATOR UNIV. AF, SINE, SQ, & PULSE GEN Prices slightly higher in the West Prices and PIAK $2.95
9071K $35.95 “‘BEST BUY' IN GEN. FIELD 635K $33.50 specifications subject to change withowt notice. PTAW 54'25
YONW $49.95 23495 635w $52.50 -

610KA pre-assembled head $28.95
W' WiRED 610w . $3995 SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY!

WRITE FOR CATALOG PE 6-6

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A.
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| TRAINED

THESE MEN

‘Started to repair sets siz

months after enrolling.

Eared $12 to $15 a wrek

in =p]al1;e‘]l|nse "'—Adum
¢ Kramlil ., Sunneytowm,
LA AlPennsylvama,

“‘Up to our nerks in Radio-
Television work. Four other
NRI men work here. Am

happy with my work.” .'
Glen Peterson, Bradford,
Ont., Canada. A,

‘Am doing Radio and
Telavision Servicing fufl
l|mr’ Now have my a@am
. I owe my success ta
— Curtis Stath, Ft.

-
A% Madison, lowa.

““Am with WCOC. NRI
course can't be beat. N
grouble passing 1st class
Radio-phone license exam.

—Jesse W. Farker, Merl-
dian, Mississippi.

“By the time 1 graduated §
had paid for my cours:, a
o™ car and testing equpmcnt
. Can service toughest joles."
—E. J. Streitenberger, New
Boston, Ohic.

AVAILABLE TO

VETERANS

UNDER G.I. BILLS

America's Fast Gromg Industry Offers
You Good Pay—Bright Future—Security

I WILL TRAIN YOU AT HOME
FOR GOOD PAY JOBS IN

than any other man. OUR 40th YEAR:

Training plus opportunity is the
PERFECT COMBINATION for
job security. good pay, advanee-
ment. In good times, the trained
miun makes the BETTER PAY,
GETS PROMOTED. When jobs
are scarce, the trained man enjoys
GREATER SECURITY. NRI
training ean help assure you mere
of the hetter things of life.

Start Soon to Make 510, ¥15
a Week Extra Fixing Sets

Keep your job while training. I
start sending you special booklets
the day you enroll, that show you
how to fix sets. Multitester built
with parts I send helps you make
$10, $15 a week extra fixing sets
while training. Many start their
own Radio-Television business with
spare time earnings.

My Training Is Up-To-Date
You henefit by 1y 40 yeurs’ experi-
ence traming men at home. Well
illnstrated lessons give you hasie
principles you need. Skillfully de-
veloped kits of parts I sénd (see
helow) “bring to life” things you
learn from lessons.

You Learn by Practicin

‘P 2770 Better Pay!

TOPULAII &ECTRON €S is published mom.nly by Zifi-Davis Publishing wmpsm \Wlllam 4E- Ziff. Chairman of the Board (1946-
> UEUS

=

with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
That’s why NRI
DQING. You use parts [ furnish to build many circuits
common to Eadio and Television. As part of my Communi-
" cations Cour.e you build many circuits, including low power
transmitter shown at left. You put it “‘on the air,”” perform
procedures required of broadcast operators. With my Serv-

training is based on LEARNING BY

icing Course you build
modern Radio, etc.; use Mul-
titester you build to make
money fixing sets in spare
tine while training. You
can stay at home. keep your
job, learn Radio-TV in
spare time at low cost. Mail
_coupon for book showing
other equipment you build
and keep.

The Tested Way

Chicago 1, Tl

Televislon Making Good Jobs, Prosperity — Even without Tele-
vision, Radia is bigger than ever. 115 million home and auto Radios
are big mark~t for servicing. 3000 broadcasting stations use operators,
tectmicians. Governmen!, Aviation, Police, Ship, Micro-wave Relay,
Twe-way Radio Commanicztions for buses, taxis, trucks, R. R. are
growing fields. Television is movmg ahead fast.

Abont 200 Tel:vision statians are now 25 million homes now have Television
on the arr. Hel ds of others being sets. Thousands more are being sold
built. Good TV jobs opering vup for every week. Get a job or have vour own
Technicians, Operators, ete. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Without obligating you in any way, I'll send an getual
lesson to prove thal my trammg is pxdchcal thorough;
64-page hook to show good job opportunities for vou in
Radio-TV. Terms for NRI training are as low as §5 a
manth. Many graduates make more in two weeks than total
cost of training. Mail coupon now. J. E. SMITH, Presi-
demt, National Radio lnstitute, Dept. 6F D4, Washington
9, D.C. OUR {0TH YEAR.

Good for Bott - FREE

MR. J. E. SWITH, President, Dapt. 6FD4,
National Racle Institute, Washlagton 9, U.

Mail me Sample Lesson and 64-page Book, FREE.
(No salesmun will call. Flease write plainly.)

Mame AT IRRSRpST———
AddTess oy . . fatm - delmaiane - - ko]l e T
City .Zone. . .State........

VETS Saee

Entered as second class matter Au

at the Post Office, Chxcﬁzo Xlllnols

SUBSCRIPTION RATES: dne year U.S. and possessions, and Canada sa 0() Pan- \mencan Umon Countries $3.50; all other foreign

June, 1956

countries $4.0
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New Life for Citizens Band . . .. ...............oocivueuin..,
DX TV Reception Makes New Hobby. .. .. .. Robert B. Cooper, Jr.
“Missile Master™ . . ... . e e
England Sets Up TV Training Center. .. ............cc0oouvun..
Betting Safe on tha Weather...................... Herbert Reid
Operation Chaos.a ..ue »w oo waimerse » o] §a 45 ® bos sy Carl Kohler
Pooes omd T Selbs o uwaung. ... Mphkaypnhlys Milton S. Kiver
Aboard a Radar Picket Plane. . .. ........................u.
Radio Amateurs to Monitor Satellite. ........................
Index to Volume 4 (Jan.-June, 1956).. .. ..........ccoverunnn

ELECTRONIC Build-it-Yourself Projects

Economy Vacuum-Tube Voltmeter. ... .. ........ Richard Groham
Variable Power Supply for Experimenters . . . .. G. W. Pellerin, Jr.
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Tram in Great Shops of COYNE for beﬂer |obs in

m@@@?@m

-d ¢ | "
TWO TOP OPPORTUNITY FIELDS
Whether 17 or up to 45 years of age, train the Coyne
way for a better job and a real future in ELECTRIC-
ITY-ELECTRONICS or TELEVISION-RADIO,
fields that offer a world of opportunities. Train on real,
full-size equipment at COYNE where thousands of
successful men have trained for over 57 years—
largest, oldest, best equipped school of its kind—
established 1899. No advanced education or previous
experience needed. Employment service to graduates.
START NOW —PAY LATER — Finance Plan and Easy
Monthly Payment Plan. Also part-time employment
help for students. Training in Refrigeration and
Electric Appliances can be included.

B, W. CODKE, President - A FOUNDED 1899
ELEC'“ICAL‘ ‘'S CHOOL

A Technical Trade Insti Operated Not For Profit
S00 S. Paulina Strest, Chicaga, Dept. A6-71H
ELECTRICITY o RACIO o TELEVISION o REH“GERATION o ELECTRONICS

MAIL COUPON

FOR FREE BOOK
Send coupon for 48-page illus-
trated book “Guide to Careers
in Electricity- Electromcs and
Television-Radio.” No cost; no
obligation; no salesman will call.
Vets and Non-Vets get vital
facts now!

- G D S0 SN 0% % o8
B. W. COOKE, President

COYNE ELECTRICAL SCHOOL
500 S. Pavlina St., Chicago 12, Ill., Dept. A6-71H

Send BIG FREE book and details of your training
offer. This does not obligate me and no salesman
will call. T am interested in:

{ ) Etectricity-Electronics { ) Television-Radio

'I
€ ‘.v.;f:,v.

Name.
Address.
City.

State.

nlo ¥ n Home Training
al Wnﬁe&a‘aﬂ‘f Low Cosl

The future is YOURS in TELEVISION!
A fabulous field—gocd pay—fascinating work—a
prosperous future in a good jok, or independence in
your own business!

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne stancards at truly lowest cost
—you pay for training only—no costly “‘put together kits.” Not an
old Radio Course with Television “‘tacked on.” Here is MODERN
TELEVISION TRAINING mCludmg Radlo, UHF and Color TV,
No Radio bacxground or previous experience needed. Personal
guidance by Coyne Staff. Practical Job Guides to show you how to
do actual servicing jobs — make money early in course. Free Life-

time Employment Service to Graduates.
8.¥. CUOKE

e e - Praslduat "’
ELECTRICAL SCHOOL %

A TECHNICAL TRADE INSTITUTE OPERATED "
NOT FOR PROFIT
500 S. Paulina Street, Chicago 12, Dopt, A6-HTZ

| June, 1956

@oyne—the Institution bekind this traine
#g . . . the largest. oldest, beat squipped
mvknlwhdooluftuhnd Founded 1899.

ngmfeou on ﬂaee
S Cosgp /M

and full details,
including easy
Payment Plan. No
obligation, no
salesman will call.

rCOYNE Television
| Home Training Division

| 500 S. Paulina St., Chicago 12, Il

| Dept. AG-HT7

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

COYNE
ELECTRICAL scHooL

: Name.
: Address.
1 city

State.
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fimerican Beauty
ELECTRIC SOLDERING IRONS

FOR
BETTER
CONNECTIONS

A craftsman is known by the tools he
uses. Because ’American Beauty” stands
for fine tools, put one in your shop and

do a finer job of soldering.

Used by the country’s leading radio,
TV and electronics manufacturers on
production lines. Quality-built for a life-
time of service — a pleasure to use. A

size and shape for every job.

Available at your electronics supply

store or write direct to—

AMERICAN ELECTRICAI.

HEATER COMPANY foianscad

SiNET
1894

1521 DETROIT 2, MICHIGAN

ITEMS OF INTEREST

Ham-Built R/C Tricycle Runs on Six-Meter Signals. .

Unmanned Weather Station Radios Data from Mid-
OEUD guo<cod snenemms vusPFu- - - | FEVITETS
New P.A. System Eliminates Double Hearing. . ...
R/C Drone Spots Troop Movements. ... .. ........
‘Scholarships for Electronics Students. ............
Catch This Train and You'll See a TV Show........
Radar Equipment Gets Boost from lron Rust. .
Underwater TV System. ..

“Grasshopper” Robot Safeguards Polar Flights. . ..

NEW PRODUCTS

Low-Cost B Battery Rejuvenator.... ... .........
CD or Hi-Fi Crystal Set Offered by Heath. ........

Amplifier Frees Both Hands During Phone
Conversation .............. ... .. ... 0.0,

See also page 52 (What's New in Hi-Fi)

41

41
42
42
46
66
66
78
78
78
98
98

57
60

66

COMING NEXT MONTH
POPULAR ELECTRONICS

Two-Penny Direction Finders
Simple ideas on how to use a regular AM
portable receiver as a temporary direction
finder. Especially slanted towards readers
going on hunting parties or boating trips.
Workbench Power Supply
There's no use getting involved in a "big”
wiring project during the hot summer
months. But this easily assembled power
supply will prove its weight in gold next
fall. Why not put it together on a rainy day?
Single Transistor Megaphone
Look for the blue sky cover of POP'tronics
with the girl holding the single transistor
megaphone. Handy electronic “talker” can
be built in a few hours using only SEVEN
components. The secret is in the transistor!

Robots Behind Your Phone
What happens when you dial? A few finger
flicks pick your party among millions. Here
is everyday avtomation at work.

IN THIS MONTH’S

RADIO & TELEVISION NEWS
(JUNE)

Person-to-Person Communications
Simplified Preamp
Marine Radio
Construction of a Wrist Radio
Buying a Loudspeaker?
A 50-Watt Power Amplifier

POPULAR ELECTRONICS

wwWw americanradiohistorvy com


www.americanradiohistory.com

C. tane, BS,, M.A,
Pre:ldem, Rodio-Tela-
vision Training Asso-
clation. Executive

VETERANS--NON-VETERANS

Directar, Plarce School
af Rodic & Television.

TRAIN NOW FOR A

TOP-PAY JOB IN

TELEVISI

No Experience Needed—1 train you AT HOME in your SPARE TIME _?

NOW — while the Television-Radio-Electronics industry is
expanding at the fastest rate in history — is the time for

springing up to meet the heavy demand for these products.

Trained mzn are needed urgently. The head of CBS-Colum-

you to prepare for a top-puy lifetime job . . . or your own
profitable business. bia product service department estimates that the industry
MBwaTY stations are goirig O canstantly s » =sales of TV will need 200,000 service men by 1959. The best jobs will

sets are breaking all past records . . . new products are 90 to the men who are ready for them. Right now is the time

being anncunced almost every day . . . new plants are

LEARN BY DOING

As part of your training | give you the equipment you need
to set up your own home lahoratory and prepare for a BETTER-
PAY TV JOB. You build and keep an Electromagnetic TV
RECEIVER designed and engineered to take any size picture
tube up to 21-inch, (10-inch tube furnished. Slight extra cost
for larger sizes.) . . . also a Super-Het Radio Receiver, AF-RF
SlgnalGenetntor,CombmnhonVol‘ ter-A ]

C-W Telephone Transmitier, Public Address System, AC- DC
Power supply. Everything supplied, including all tubes.

for you te prepare yourself. Delay can be costly.

W Tolephone
Tronsmitter
i w4

Soperfor
Redis Receiver

'-hh( i

IEXF Signa nr
S“'i

Ceneretor

STUDY NEWEST DEVELOPMENTS

My training covers all the latest developments in the fast-growing Television-
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV —
TRANSISTORS — PRINTED CIRCUITS, etc.

CHOQGSE FROM THREE COMPLETE COURSES
covering all phases of Radio, FM and TV

EARN WHILE YOU LEARN

Almost from the very stort of your course you can eorn extra
money by rzpoiring sets for friends and neighbors. Many of
my students eorn up to $25 a week . . . pay for their entire
training with spare time earnings . . . start their own profit:
able service business.

My School fully approved
to train Veterans under
new Korean G.I. Bill. D

lose your school benefits
by waitlng too long. Write
discharge date on coupon.

1. Radio, FM and Television Technician Course — no previous experience needed,

VETERANS

2. FM-TV Technician Course — previous training or experience in radio required.

3. TV Cameraman and Studio Technician Course — advanced training for men
with Radio or TV training or experience. »

FREE! Vil send yeu

* my new 4.

page book, “"How
to Make Money in
Television - Rodie

Electronics,”” a Frae
somple lesson, ard
other fliterature

MAIL THIS COUPON TODAY!
] ------ﬂ.

Mr. teonord C. Lane, President
RADIO-TELEVISION TRAINING ASSOCIATION .
Dept.E-6C, 52 East 19th Street, New York 3, N.Y.

After you finish your home study train-
ing in Course 1 or 2 you can have two

EXTRA TRAINING
IN N.Y.C. AT NO

weeks, 50 hours, of intensive Lob work

EXTRA COST!

on modern electronic equipment ot our

associate resident school, Pierce School
of Rodio & Telzvision., THIS EXTRA TRAINING IS YOURS AT NO
EXTRA COST WHATSOEVER!

FCC COACHING COURSE

Important for BETTER-PAY JOBS requiring FCC License! R =k
You get this “raining AT NO EXTRA COST! Top TV jobs Qetliae
go to FCC-licensed technicians. city_  Zone_Stae_____

mad(o dloririon ﬂmimbnq ﬂmowtww

shawing how a=d
where you can gt
a top-pay job in
Television.

52 EAST 19th STREEY ¢ NEW YORK 3, N. Y.
{icensed by the State of New York ® Approved for Veteran Training

June, 1735

Dear Mr. Lone: S=nd me your NEW FREE BOOK, FREE
SAMPLE LESSON. ond FREE aids that will show me
how | con make TOP MONEY IN TELEVISION. | under-
stand | om under no obligotion

(PLEASE PRINT PLAINLY)

1 AM INTERESTED IN:
[ Rodio-FM-TV Technidlon (ourse | Write discharge date
D FM-TV Technicion Course

O 1V Cameroman & Studio
Technician Course

NO OBLIGATION!
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Specially designed for use in IF amplifiers,
regenerative receivers, switching circuits and
high frequency oscillators. The Raytheon
CK 768 Transistor has high frequency re-
sponse, low Ico, low collector capacitance,
and will average 28 db gain in 455Kc IF
amplifiers. The low Ico makes the CK768 also
useful in DC amplifier service.

The Raytheon CK768 is built to the same
high standards of quality and performance
that have made Raytheon Transistors first in
the field. Today, there are more Raytheon
Transistors in use than all other makes
combined.

The new Raytheon CK768 Price

is available only from $
your Raytheon Tube I'so

Supplier. Each

Send 50¢ to Raytheon, Dept. P7, for booklet containing,
over 50 Practical Transistor Applications.

Excellonce én Eleclionics

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts

By JOHN T.FRYE

Geniuses at Work

OR AN HOUR Carl and Jerry had been

working away on separate projects at
opposite ends of the workbench in their
basement laboratory. Each was too stub-
born to ask what the other was doing, but
the puzzled glances each of them sneaked
at the other’s equipment from time to time
revealed how great was the strain. Finally
Jerry cracked.

“So, okay; I give up. What are you doing
with that timer clock, making a time
bomb ?”

“Not at all,” Carl answered, taking off
his horn-rimmed glasses and wiping them
with a very dubious-looking handkerchief.
“You know what a large charge I get out
of these bright, warm, sunny, sparkling
summer mornings. I don’t want to miss a
single one of them, and this timer clock I
built from that article in the May, 1955,
issue of PorpuLAR ELECTRONICS will make
sure that I won’t. A 110-volt a.c. electric
gong that used to be in a fire station is
plugged into the ‘turn on’ outlet on the
back of the timer and converts it into an
electric alarm clock that nobody, but no-
body, can ignore.”

“At the same time,” Carl continued,
“you know that my second love is sleeping,
and nothing gripes me quite so much as to
have that gong bounce me out of bed only
to discover it’s a cloudy or rainy morning
good only for staying in the sack. What
I'm doing now is taking out insurance
against such a revolting development. This
sun-battery photocell will be mounted out-
side my window where the rays of the ris-
ing sun can shine directly on it. Leads will
go from the cell to a sensitive relay whose
contacts close only when direct sunlight
falls on the cell. These contacts are in-
serted in one of the leads going to the
gong, and—"

“T get it,” Jerry broke in, admiringly.
“If it's a cloudy day, the relay contacts
will stay open and keep the timer from
ringing the gong; but if the sun is shining,
then the timer clock will wake you—and
doubtless the rest of the household—at the
time for which it is set. My boy, you're a
real brain!”

“Really nothing,” Carl said, with airy
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2 IMPORTANT DEVELOPMENTS

OF INTEREST TO EVERY

HIGH FIDELITY ENTHUSIAST IN THE COUNTRY

Collare

ANNOUNCES

NEW MODEL RC-456 — the first 4-speed high

fidelity record changer for 78, 45,33 % and 16 % rpm.

NEW LOW PRICE of$3450*

— the lowest in the field for a recegnized high fidelity changer.

The New RC-456 Featuree:
Manual Operation
Automatic Intermix

Pre-Wired for Easy Iustallation

«+. plus all the other features

that have made

changer in the field.

*less cartridge — slightly higher West of Rockies

wfueie

Smvo
For complete detalls, write to Dept GF.18 & %

ROCKBAR CORPORATIOM, 650 Halstead Ave., Mamaroneck,N.Y. )
June, 1956

MOTTES

we~  Madein England
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AT LAST...an entire
hi-fi system in KIT FORM
...from HARVEY !

Iy y
o ELEGTRO'VOICE AI'IStOCI'at Speaker Enclo-
sure Kit with SP12B ‘Radax’ Coaxial Speaker.
Completely ready for assembly, including glue, screws and
nails, All ports are pre-cut. Folded-horn corner enclosure
plus full-ronge 12* two-way speaker gives smooth 35 to
13,000 cps response.

@ TECH-MASTER TM-15A ,o¥iamserctype
20-Watt Amplifier Kit
Flat response throughout the audible frequency range as
well as considerobly below and above it. Vanishingly low
distortion ot all normal listening levels. Smooth, crisp, clear

listening quality. Comes with sockets, terminal strips and
connectors already mounted.

© TECH-MASTER TM-17P ereampiitier kit

Designed 1o match the TM-15A amplifier. Hos cathode-
follower output, 4 input channels, separate bass and treble
controls, 3-pasition phono equalizer. Comes with sockets,
terminol strips and connectors already mounted.

o GARRARD Rc 121 3-Speed Automatic
Record Changer
Comes reody for immediate use. Intermixes records of all
sizes. Will also operate as manual single-play turntable.

Newly developed heavy-duty, constant-speed, 4-pole
induction-surge motor, Interchangeable plug-in heads.

© TECH-MASTER FM-18 fi:ximo
Tuner Kit
Unusually sensitive, drift-free, wide-band-pass FM circuit for
excellent reception and faithful sound quality. Has cathode-
follower output and self-contained power supply. Automatic
frequency control (AFC) provided, with front-panel cutoff.
Very easy to assemble.

COMPLETE HI-FI PHONO SYSTEM...$159.50
COMPLETE HI-FI SYSTEM PLUS TUNER..... ... 189.00

If you cannot come to New York, your mail order
will get the same attention as YOU would in per-

son. Orders filled the same day as received.
{Prices are Net, F.O.8., N.Y.C.)

HARVEY raoio co., inc.

1123 Avenue of the Americas JU 2-1500

(6th Ave at 43rd St.) New York 36,N.Y.

CARL & JERRY (Continued from page 8)

modesty. “What are you doing there?”
“Well,” Jerry said hesitantly, “I guess
you might say I was making a mug-trap.”
“You're not getting through to me. Try
another wavelength.”

¢ [ T'S THIS WAY,” Jerry explained. “My

Uncle Walter, who lives ot a farm
just south of town, has something very
funny going on in his henhouse. About
every other night, something or somebody
—probably the latter—goes into the hen-
house, tears up the hens’ nests, and scat-
ters them all over the floor.”

“Why do you say it’'s probably ‘some-
body’ ?”’

“Because my uncle thinks that only a
human being would be able to unfasten the
rather complicated latch on the door. He
says, too, that if it were a fox or a skunk
or a weasel, such an animal would Kkill the
chickens and eat them; but all the mys-
terious visitor does is scare heck out of the
hens. They're so nervous that their egg-
laying is falling off.”

“A hen with a nervous breakdown is
something I've got to see,” Carl said with
a grin; “but where do you fit into all this?”

“Uncle Walt, who realizes I'm an elec-
tronic genius, wants me to help him catch
the critter, or at least to find out what it
is. He doesn’t want to use any ordinary
kind of trap because he suspects that may-
be kids are doing the mischief, and natu-
rally he wouldn't want to hurt them. At
the same time, he doesn't want just to sit
around and have his prize hens scared
silly.”

“What’ve you got in mind ?”

“I can show you a lot easier than tell
you. Why don’t you go out to Uncle Walt’s
with me and stay all night? You can tell
your mom I invited you.”

“It’s a deal! Wait until I get my leg-
power hot rod, and I'll be right with you.
I've got to see this Strange Case of the
Harassed Hens to a finish.”

Carl’s mother had no objection, and soon
the boys were riding their bikes toward
the farm. As was always the case when
something interesting was in prospect,
they didn’t use the seats of the bicycles
much, and they soon arrived at the pros-
perous-looking farm of Jerry's uncle. Uncle
Walt was a tall lean man with bright blue
eyes set deep in a lined and weathered
face. After Jerry had introduced Carl and
explained that he was going to stay all
night, the man turned to his nephew and
said, “Well, how about it, Marconi? Are
you all set to give our mysterious visitor
his comeuppance ?”

“I think so, Uncle Walt. If you don’t

POPULAR ELECTRONICS
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You get

type
PRACTICAL
EXPERIENCE
from your
own HOME

LABORATORY,
§ Work over
300 projects.

You build
and keep
a 5-INCH
0SCILLOSCOPE |
and VACUUM
TUBE
VOLTMETER.
Helps yoo
EARN while
learning,

'Here is one of the most effective ways
to OPEN THE DOOR to opportunity
.lfn IEI.EVISION ELECTRONICS

Your future is the most imporiant thing in
yous lifel Give it every advantage you
can. Find out about the wonderfully
pro-msung years facing YOU in Ameri-
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g::nﬂl?'g:,l:( Iits klnd—now only InJelva:I:::nd Rudln— Chie ago luborm‘ories.
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Eichlecliotleconiselibl. the wonderful features shown to the
right. You learn-by-reading from lessens

...you learn-by-seeing frem DT s

ca’s great, billion dollar field of Tele- [
vision-Electronies . . . once you are B
properly trained.
d you can now get the very train-
: ing indus’ry wants, either by atfending 8 Wonderfully
= DTI’s wonderfully equipped Chicago effective,
laberatories—one of the nation’s finest ¥ exclusive
—or by getting laboratory type training HOME
in your spare time at home. L2 MOVIES
Ramember—you receive more than
@ help you
-

easlor, better,

exclusive, remarkably effective visual % You may
training MOVIES. .. you learn-by-doing ¥ also build
from many shipments of electronic parts. 2 end keep

EMPLOYMENT SERVICE
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has already helped thousands of men to a ieal
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[ DeVRY TECHNICAL INSTITUTE ) DTL There's no obligation. The time to aci

} 4141 Belmont Ave., Chicago 41, I, Dept. PE-6-m Gbott your fulure is ... NOW!
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TV sets
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| CARL & JERRY (Continued from page 10)

19-2 ~ mind, Carl and I will get busy right away
G setting up the—the-—the device.”

SRS ———— “Be my guests, boys!” Uncle Walt said

CATALOG with a grin, waving toward the neat, well-

painted chicken house. “I'll go and start

tells you how to SAVE 50% the milking.”
on your test equipment costs!
46 EICO KITS & INSTRUMENTS to choose from? |

“F IRST,” Jerry said, as he started un-
loading the cardboard box he had
brought along, ‘“‘we’ll mount this normally
closed Microswitch on the door jamb so
that its contacts are held open by the
closed door, and so that the contacts will
close just as soon as the door starts to
open. As you can see, the switch is in-
serted in one wire of this line cord, which
S will go from an outlet socket inside the
TR L Rahetatis Brocicion, B -Dotwast C osi- chicken stable to the rotary solenoid fas-
buy EICO! tened to this board with the camera.”

“Hold it! What exactly is a rotary sole-
noid?”

“It's a solenoid that twists a shaft

5 PUSH-PULL o VACUUM TUBE
! VOLTMETER

0SCILLOSCOPE 4
: : #an
5 rsas9s

KIV $4.95 1 wireq $39.95
Wired $79.95
L]

1000 Ohms/Volt |

MULTIMETER ) through an arc of several degrees when

#53 : current is applied to it, instead of moving
KIT $12.90 § a plunger as the ordinary solenoid dqes.
Wired $14.90 | The little arm fastened to the rotating

shaft connects through this small spring
to the shutter release of the camera. And
notice that at the end of the little arm’s

KIT $34.95  Wired $49.95

You ‘build EICO KITS in | evening, bul—
they last a lifetime!

8V 12VBATTERY ELIMINATOR
& CHARGER #1050
S

RF SIGNAL GENERATOR #320

- "‘:T :»i}‘&i-;}-—:"‘]

)
)

(LAt ! CoeC]
Wired $29.95 + KIT $29.95 Wired $38.95

EICO-performance-proved by TV manulac-
turers, electronic schools and over 100,000
servicemen! OVER V2 MILLION in use today!

NEW! COLOR &'  NEW! 20-Watt Ultrg-Linear
BLACK-8-WHITE | HIGH FIDELITY AMPLIFIER

5-MC TV SCOPE ! o > B

MAIL COUPON NOW. Prices 5%, higher on l
West Coast. Electronic Instrument Co., Inc.,

Send FREE 1956 Catalog and name of
neighborhood EICO distributor. PE-6
Name! ..o oo a e s s
Address ...
CityYl e A e Zone...... State................
| "First," Jerry said, "we'll mount this normally
L OCCUPANON ... closed Microswitch on the door jamb so that its
l contacts are held open by the closed door . . ."
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book outlining your opportunities in this field, (2) the 32-page gold mine of career tips, “How to Succeed,”” (3) a
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tising or Electronics . . . chances are
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pace. No time lost getting to class
or waiting for slower students to
catch up. If you wish, 1.C.S. will
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“comer,” one who is ready to move
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I.C.S. diploma.

sample 1. C. S. lesson (Math.) demonstrating the famous ““|. C. S. Method.” “X"’ MARKS OPPORTUNITY.

For Real Job Security—Get an 1. C. S. Diploma!

INTERNATIONAL CORRESPONDENCE SCHOOLS
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CARL & JERRY (Continued from page 12)

travel it flips this toggle switch from on
to off.”

“Two questions: why use the spring, and
what does the toggle switch do?”

“The first thought of any experimenter
or technician worth his salt is to protect
his equipment against possible damage,
and that's the function of both the spring
and the switch. This rotary solenoid is very
fast-acting, and I was afraid it might in-
jure the camera unless a shock-absorbing
linkage was used between the arm and the
shutter release. Also, this solenoid is in-
tended only for intermittent use and would
overheat and be destroyed if current were
allowed to remain on it for a long period
of time, as would happen if the door of the
chicken house were left ajar. The switch
is in series with the Microswitch and takes
the voltage off the solenoid after it has
done its job of tripping the camera. What's
more, with this switch in the off position,
the door can be opened without tripping
the camera—an important factor in setting
things up, testing, or using the door dur-
ing daylight hours when we don’t need to
have the trap set.”

“Where will the camera be placed?”

“Back inside this box to protect it from
the weather. The lens will be focused on

the door, and when the solenoid trips the
shutter, the synchronized flash will light
up the whole area, providing us with a fine
‘mug-shot’ of whoever or whatever is fool-
ing with the door.”

Carl walked slowly around, studying the
layout from all angles.

“I see only one thing wrong,” he finally
remarked. “If the prowler is human, the
firing of the flash bulb is bound to show
him where the camera is. What's to pre-
vent his taking camera, evidence, and all
along with him ?”

“That's using the old hat-rack!”’ Jerry
applauded. “Since it’s my camera, that
worried me, too. But I've got the solution
right here.” As he said this, he reached
down into the cardboard carton and pulled
out an electric bell. “This bell will be con-
nected across the line cord going to the
solenoid. It’'ll be behind the Microswitch
but ahead of the toggle switch. That way
it'll start to ring as soon as the door is
opened, and will keep on ringing until the
door is closed or until we come out and
shut it off. Beast or human, it would have
to be an iron-nerved character to stick
around with this bell clanging away.”

JITH THE PLAN clearly in mind, the
boys set to work and completed the in-
stallation in short order. They put the box

( Advertisement)

{ddvertisement)

irish GREEN BAND Recording Tape

BRAND

Now Made by FERRO-SHEEN Process

WITH NO HIKE IN PRICE

Tape recorder owners can now enjoy the
benefits of Ferro-Sheen for not a penny
more than they would pay for ordinary
coated recording tape. That'’s the significance
of the announcement that irish brand
Green Band is being made by the Ferro-
Sheen process. Ferro-Sheen is the exclusive
irish tape manufacturing process which
astounded the audio world when it was in-
troduced 18 months ago and has rendered
ordinary coated tape old-fashioned, if not
obsolete. irish Ferro-Sheen process tape
has the smoothest and most homogeneously
bonded magnetic oxide surface of any re-
cording tape ever made. It ends your worries
about gumming up your recorder heads with
the abrasive, easily shed oxide coating of
ordinary coated tape. It improves the signal-
to-noise ratio on all tape recorders. It gives
you unprecedented fidelity because the mir-
ror-smooth Ferro-Sheen surface makes for
vastly improved head-to-tape contact, result-
ing in improved high-frequency response. It
is simply the best-engineered tape in the
world.

14

If your favorite dealer does not have irish Ferro-
Sheen process tape, write directly to the manufac-
turer. You should write in any case, because irish
will send you free of charge (and without any obli-
gation) an illustrated booklet on “How Magnetic
Tape Is Made,” as well as the irish Comparator
Card, which shows at a glance “Which Tape has
the Smoothest Surface.” Address all inquiries to
ORRadio Industries, Inc., Opelika 16, Alabama.
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CARL & JERRY (Continued from page 14)

housing the camera at one side of the
door where it would be most likely to get
a good profile shot of anyone looking down
at the latch. When everything was in place,
Jerry flipped the toggle switch on the
camera mounting board to off and plugged
the line cord into a receptacle inside the
building. Instantly the electric bell began
to ring loudly; but it stopped when the
door was closed. Jerry thrust a bulb into
the flash gun mounted on the camera and
called to his uncle who was just going to
the house with a brimming bucket of miltk
dangling from each arm:

“Uncle Walt, will you want {o go into
the chicken house any more during the
cvening?”’

“Nope, I’'m all through in there; so you
can set your trap. Then you hoys come on
up to the house and wash up for supper.
It ought to be ahout ready.”

After one more final inspection of the
wiring, Jerry flipped the toggle switch to
on and the boys followed Mr. Bishop to the
house. There, Mrs. Bishop, who looked a
lot more like a club woman than a “typ-
ical” farm wife, served a fine country meal
consisting of golden-brown store-dressed

garine, and a dessert of commercially
quick-frozen strawberries spread over large
mounds of luscious vanilla ice cream from
the local ice cream plant.

This huge meal and the outdoor exercise
the boys had had made them so sleepy that
they were barely able to stay awake until
nine o’clock. Right after that, they all went
to hed.

T SEEMED to Jerry that his head had

barely touched the pillow before he
found himself sitting bolt-upright in bed,
staring into the darkness, while the distant
ringing of a bell came through the open
window. Nimbly he hopped out on the floor
and switched on the light, only to discover
that Carl was already tugging his pants
on over his pyjamas.

“Sounds like we got a rat in our trap,”
Carl grunted, as he tried to wriggle a bare
foot into his shoe.

The boys pounded down the stairs and
out into the barnyard. The bobbing circle
of light from Mr. Bishop's flashlight guided
them to the hen house where Uncle Walt,
a double-barreled shotgun cradled in the
crook of his arm, stood looking at the open
door of the building.

“Whatever the thing was, it took off

fried chicken, ready-mixed light biscuits

when the bell started to ring,” he told the
covered with plenty of good yellow mar-

wide-eyed youths; “but if your contraption

\ \
§ DO-IT-YOURSELF

%

HIGH FIDELITY

CRYSTAL D/00DF
AM TYNER KIT

NO POWER REQUIREMENTS @
SELECTIVITY (20 KC) e LOW
COST © NO NOISE o LIFETIME
TROUBLE FREE OPERATION e
SENSITIVITY e GAIN CONTROL
SMALL SIZE 4”"x7""x3V2" DEEP
VERNIER DIAL ¢ NOTHING TO
CAUSE DISTORTION e FREQ.
540 KC-1700 KC

The No. 565 tuner kit is fully guaranteed.
Buy with confidence from your Radio and

Y W{/

i)

seittlinid i

4

YLy,

The Miller No. 565 Tuner Kit is the result of
\ masterful engineering and careful planning. Pre-

viously sold only as a factory assembled unit the
N\ tuner has received overwhelming acceptance by the
' most critical audophiles, and is far superior to all

W
Z

2%

N\ other such tuner kits. Only recently have materials TV P“rt‘bD""""b"{o"- It is one of the
\§\ become available which make possible the con- I"“":“t priced quality tuner kits on the
Y struction of extremely high Q" coils. Coils used — market. .

\ in our tuner have a Q" in the order of 600. Net Price $l4‘7o

§: Assembly and wiring of this tuner is not difficult.

RN

J. W. MILLER COMPANY

5917 S. MAIN ST., LOS ANGELES 3, CALIF.
50 Wingold Ave.

Step by step instructions with exploded views,
pictures and circuit diagrams are supplied with
N\ each kit.

Canadian Representative: Toronto 10, Ont,, Canada

POPULAR ELECTRONICS

Atlas Radio Corporation, Ltd,
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MEN 17-55!
HERE'S A NEW |
OPPORTUNITY

FOR YaU!

' PREPARE AT HOME FOR A

& PROFITABLE CAREER IN

AUTOMATION

ELECTRONICS

Want a better job? . . . mere money? . . . better
working conditions? These ore the things that can
corme fo @ man when he tas a skill fo offer . .
especially when that skill is in & rewer field where
graund floor opportunities often lead to well-
paying positions. Such a Field is the Electronic
applications to AUTOMATION — and whot a field!

Many plants, large and small. in various parts
of the country are looking far ways of using auto-
matlic electronic control equipment to Felp turn out
a tretter product and at lower cast. This equipment
must be designed, instafled and maintained —
calling for well trained men. That's where YOU
may come in!

You need no special technical experience . . .
no previous knowledge of Auteration Electronics

to prepare for a future that can be bright and
move secure. For now there is o proved way to get
this important know-how. Mail toupon for com-
plete details. Men 17 to 55 areferred.

*WHAT 1S AUTOMATION ELECTRONICS?

Simply stated, this refers to the marvelous elec-
tronic controls that will help regulate the much
tatked about '‘auvtomatic faclory’’—as well as other
amazing avtomatic equipment in plants, offices
and elsewhere. It is a gatewoy to some of the
mast desirable opportunities in the amazing, newer
field of Automation.

OHE OF AMERICA'S

TRAINING CENTERS

by

DeVRY TECHNICAL INSTITUTE

CHICAGO 41, KILLINOIS

FORMEREY
DiFOREST'S TRAINING, INC,

June, 1956

Get in on the Ground Floor of this
Fast-Maving Field

5. FOREMOST ELECTRONICS

A New Trairing Program!

As one of the leacing erganizations of
its kind, the DeVry Technical Institute
has yeors of axperience in teaching
Electronics, Telavision and Rodio. So it
is only natural for this training institute
to develop a new program fo prapare
men for good |obs In insirumentation =—
as well as in the design, instollation and
maintenonce ! Electronic controls —
as applied 10 Avtematicn.

EMPLOYMIENT SERVICE

Foliowing the sume proved method
used to train thousands of other maen, \,_
you ge! voluable practical experience 3
from actucl slectronic equipment. You t

also receive wellillustrdted texts and
effective moving pictures fo show im- \
portant bosic principles—a wonderful

home training adwvantage! To top that ]
off, DT provides actunl employment \
help when you have completed the

training—uall of which can open the way \
to many new and exciting opportunities. \

Memnber cf - -y .
National Home Study Council . Troffic gontiol signoly

AIL TH1S COUPON TODAY!

] DeVRY TECHNICAL INSTITUTE, Dept. PE-6A-M
414) Belmont Avenve, Chicago 41, lIl.

| would like fwrther information about the newer Electronic opportun-
I itiesin AUTOMATICN, also facts on how you may help me to prepare.

Name. e Age__
Please Print
Street. _Apt.
Gty - Zone State
1012 DTI's training is available in Canada '
4
17
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New EMC
Model 209

TUBE TESTER . »
REJUVENATOR"

“YOU CAN HOLD THIS MINIATURIZED INSTRUMENT
IN ONE HAND . . . a revolutionary new development,
it gives fast, absolutely accurate checks for tube
quality, shorts, leakages, continuity, and opens on
all modern and future tubes.. . uses standard
emission test for quick readings on modern, 31/,"
plastic meter . . . flexible switching system prevents
obsolescence. This professional instrument also
rejuvenates picture tubes with the Model CRA
{Picture Tube Test Adaptor)* . . . specially designed
by advanced engineering techniques, its handy size
(634" x 7', x 4"} makes it ideal for home calls.”

EMC Model 209
(as illustrated in Hammertone metal case)$35.90

‘gt <3 In oak carrying case 38.50
: 1 «it form 25.90
L P ¥l Complete with plastic-covered, detailed
A instruction book and tube listings.

*EMC Model CRA

£ (Picture Tube Adaptor) 4.50

:"‘ m “full technical information about
Model 209 and a complete catalog of other EMC
Instruments. PE-6

NAME
STREET

STATE

ary

ELECTRONIC MEASUREMENTS 'CORP:
280 LAFAYETTE STREET
NEW YORK 12, NEW YORK

370 BROADWAY,"N. Y. 13, N. Y

EXPORT DEPT. -

| CARL & JERRY (Continued from page 16)

worked, you should have his calling card
inside the camera.”

An examination with the aid of the flash-
I light revealed that the toggle switch had
been flipped to off, indicating that the
camera shutter had been tripped. Jerry
removed the camera from the board and
advanced the film to the next exposure.

“It’s only two a. m.; so we may as well
go back to bed,” Uncle Walter suggested,
as he closed and latched the door. “I'll see
you young buckeroos at breakfast.”

For a few minutes after getting back in
bed, Carl and Jerry were too excited to go
to sleep. But they soon calmed down and
drifted off into slumber. They knew noth-
ing more until Jerry’s Aunt Enid knocked
at their door and told them that breakfast
| was ready.

1 HE BOYS bolted their breakfast pan-
| cakes and sausage in short order. They
| paused only long enough to take a couple

of pictures of Mr. and Mrs. Bishop, “just
| to finish off the roll” as they unflatteringly
put it, before they hopped on their bicycles
and headed back for town and the dark-
room Carl had fixed up in a corner of his
basement.

Inside this room, with the safelight
turned on, Jerry removed the roll of Veri-
chrome film from the camera, stripped off
the backing paper, and attached clips to
the ends while Carl filled one tray with
developing solution, another with -clear
water, and a third with hypo. A quick
check with a thermometer showed that by

| e

Jerry deciared,

"By golly, it's a midget burglar!"
| looking over at the negative which was third from
one end of the strip of film Carl had developed.

POPULAR ELECTRONICS
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New radio transceiver by VCA
for only $69.75 per unit complete

At last, you can get a quality loud-
speaking radio transceiver at half the
usual cost. It’s the new Vocaline Model
JRT —400. Featuring everything you
expect in a transceiver for the Citi-
zen’s Band. Vocaline still is only $69.75
per unit.

Operating on AC or DC, Vocaline uses
a 115 volt AC or 6 volt DC power
source. Rugged, compact, lightweight
(4 1bs.), it has a good range often up
to 10 miles, along unobstructed line of
sight.

Since Vocaline has a fixed frequency
(Citizen’s Radio Band), you need no
operator’s license, only a station li-
cense, available to any citizen 18 or
over.

Sound interesting? Simply fill in coupon
on right for folder and

name of nearest dealer. ’

June, 1956

Vocaline Radio Transceiver Model JRC-400
Federal Communication Commission approved
transceiver (type approval No. CR-423) for Class

B Citizens Radio Service.

Unit Specifications

Frequency: 465 Megacycles: RF Power Input: 2
Watts: Power output: 1/3 Watt: Amplitude Modu-
lated Radio Telephone: Power Consumption: 18
Watts AC; Power Supply: 117 Volt AC or 6 Volt
DC: (12 Volt on special order) Tubes: 6AY6, 6AF4A,
6AS5: Weight: 4 lbs.: Dimensions: 9/ x 6" x 5':
Accessories:—Ground Plane Antenna (for interior to
exterior communication) VCA part #GP-4 $7.95 ea.

extra.

o — ———————

Vocaline Company of America, Inc.
101 Coulter Street
Old Saybrook, Connecticut

Please send folder and name of nearest dealer.

Name

Address
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CARL & JERRY (Continued from page 18)

one of those happy coincidences that do
happen occasionally, the solutions were
exactly at 68 degrees. Carl passed the strip
of film through the clear water a couple
of times and then began to seesaw it gently
and methodically through the tray of de-
veloping solution. After a couple of min-
utes, Jerry, whose head had been bobbing
up and down with the movement of the
film as he tried to make out the emerging
negative pictures, muttered:

“We didn’t draw a blank, anyway;
there’'s something on every frame.”

After a couple more minutes of passing
the film through the developer, Carl trans-
ferred it to the clear water for a few
passes and then began to seesaw it through
the tray of hypo. When he had done this
for several minutes, he stopped and turned
on the white light.

“By golly, it’s a midget burglar!* Jerry
declared, looking over at the negative which
was third from one end of the strip of
film Carl had developed.

“Burglar, my eye!” Carl said with a grin.
“That's a coon, and a big fat one at that.
All coons have that distinctive mask-mark-
ing around the eyes. There’s something
around his neck I can’t make out on the
negative. Let me finish fixing, washing,

and drying the film. Then we’ll make a
print so that we can really see the details.”

N HOUR LATER both boys were ex-

amining a fine large print of the rac-
coon, which must have been staring di-
rectly at the camera when the flash bulb
went off. It was standing on its hind legs,
and its little paws still had hold of the
latch. Around its neck was a leather collar
with a metal plate fastened to it.

“That must be a pet coon,” Jerry said.
“T'll run upstairs and tell Uncle Walter,
and see what he knows about it.”

In a few minutes, he came back into the
darkroom with a broad grin on his face:

“The mystery is solved. Uncle Walt says
that the coon is a pet of a boy who lives
on the next farm. It's so tame that they
just let it run loose like a dog. It must
have been prowling around Uncle Walt’s
farm when it discovered how to open the
chicken house door—coons are very clever
about things like that—and then had itself
a real ball scaring the hens. This was so
much fun, evidently, that the coon came
back and did it again every night or so.
Uncle Walt called the boy, and he promised
to keep Mr. Coon tied up at night.

“Another victory for the electronic coon
hunters!” Carl remarked, starting to put
away the developing materials. —{30~

.
blggest do”ﬂ,s individually 1 Year RTMA Best Brands TA K E
Boxed Guarantee Avallable
0za 1ua 6AGS 68Q7A SA7 7¢7 125K7GT
1a3 1Us 6AG7 6BYSG | esa7ar | 7Es 125L76T Y UR
f’l B 1as6T |iv 6AH4 6B27 65C7 7E6 12SN7GT
Worin ever: gEvys 1v2 6AHE 6Ca €567 7€7 125Q7GT
1A7GT | 1X2a 6AJS 6C5GT | 65H76T | 7F7 1223
1ABS5 2AS 6AKS 6CF6 6SJ7 7F8 14AS
1aX2_ | 2a6 6ALS 6C6 6SJ7GT | 7G7 1447 CH ICEl
1B3GT | 2a7 6AL7GT | ecB6 65K7 7H7 14Q7 H
STAN[EY'S 1B4P 2B7 6AQS 6CD6G | 65K7GT | 7K7 19BG6G
1Bs 344 6AQ6 6CS6 6SL7GT | 7N7 19J8 AN Y
1B7GT | 3A5 6AQ7GT | 6D6 65N7GT | 7Q7 1978
1C5GT | 3A8G1 | 6ASS 6ES 65Q7 787 24a
HIGH QUALITYEES 387 6AT6 6F5GT | 65Q7GT | 7X6 25AVSGT
1C76G 306 6AU4 6F6GT | 6SR7 7Y4 25BQ6GT ASSORTMENT
ics 3Q4 6AUSGT | 6F7 65R7GT | 724 25L6GT
TUBES msgp 3Q5GT eAusGT 6G6G 6557 :2A$6 2sYs x
1ESGP | 354 6AVS 6H6GT | 6T8 2A 5
1E8 3va 6AVE 6J5 6us 1277 27 RECEIV'NG
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1HE6GT | 5T4 6AXSGT | 67 6WAGT 12aU7 3548
1J6GT | 5U4G 6BS 6J7GT | 6W6GT 12ave 35B5
never befo,e iLa 5V4G 6B6G 618G | 6x4 12av7 35¢5
iLe 5X4G 6B7 6K5GT | 6X5GT 12AX7 35L6GT
1LA6 5Y3G 6B8G 6K6GT | 6Y6G 124Y7 35Wa
1LCcs SY3GT | 6BA6 6K7 7A4-XXL | 12BA6 3523
1tce 5Y4G 6BA7 6K7GT | 7a5 12BA7 3525GT
2 iLD5 523 6BC5 6K8G | 7a6 1284 45Z5GT
rice S’ﬂShed so IEEES 6BD5GT | 6KBGT | 747 12BE6 50A5
P 1LG5 6A3 6BEG 6L6GA | 7A8 12BH7 S0BS
1LN5 6A5G 6BFS 6L7G 7AG7 12BY7 50CS
IN5GT | 6a7 6BG6G | 6N7 784 12)56T | cgleaT
1PSGT | 6a8 6BH6E 6PSGT | 7BS 12K8 FoL7eT
1QSGT | 6A8GT | 6BJ6 6Q7 7B6 12547 S
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posit on all C
935 MAIN AVE.,

Write for NEW FREE CATALOG!
Picture Tubes--Transmitter Tubes—Radio & TV Parts

TERMS: FREE POSTAGE on all prepaid continental U.S.A.
orders 50¢ )l.mdlvacharge on all orders under $5.
de;

Dept. PE-6, GRegary--1-2498

LOWEST PRICES

Unconditionally Guaranteed
for .one year.

ANYWHERE!

£5% FREE POSTAGE

on all prepoid continental
U.S.A. orders.

s. Subject to prior sale.

PASSAIC, N. J,

POPULAR ELECTRONICS
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lectronics,

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

June, 1956

J

The instruction you receive and equipment you
get (and keep) will start you on your way. Pay-
as-you-learn. You pay for only one study group
at a time. This 52 page book contains complete
information on Home Study Courses for the he-
ginner and the advanced student.

l RCA Institutes, Inc., Home Study PE-66

1 350 West Fourth Street New York 14, N. Y.
I Without obligotion, send me FREE CATALOG
| on Home Study Courses in Redio, Television
| ond Coler TY. No solesman will coll.
I

i

]

I

Nome. ..

- lPleuse Print
Address . ...

. Zone .. State
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porutar SAMS BOOKS ror rue

EXPERIMENTER « AMATEUR + TECHNICIAN

Sams books cover every phase of Electronics

for the experimenter, student, service technician and

engineer. Listed below are a few of the many
valuable Sams books. Ask for FREE Book List
describing all titles available,

USE THIS HANDY ORDER FORM

Transistors. The first complete, practical book
on Transistors and their application in TV-
Radio-Electronics. Explains theory, cnrcuntry,
installation, testing techniques and servicing.
100 pages; 5}/2 x 814”; illustrated. . . . . . $1.50

So You Want to Be a Ham. Shows you how to get
your license and acquire equipment. Covers:
Conquering the Code, Getting Your Ticket,
Going on the AII‘, etc. 196 pages; 534 x 8%”
illustrated. . ... .. ... . . . .50

Basic Radio Manual. Complete course covers
theory, definitions, components. Includes sec-
tion on actual projects that translate theory
into practice. 248 pages; 814 x 117; illus-
trated. .. .. ... L. $5.00

D Basic TV Manual. Covers all phases of TV set
operation and design from picture tube to
antenna. Includes project section demonstrat-
ing theory in action. 312 pages; 8% x 117;
illustrated . o . $5.00

Atomic Radiation, Detfection and Measurement.
Helps you understand nuclear science and its
applications. Covers circuitry and operation
of all types of detection devices. 200 pages;
53 x 815" . . ... .$3.00

Practical TV Servicing. Shows how to install
antennas, align sets, how to adjust and tune
every part of the audio and video sections;
includes data on UHF and Color. 400 pages;
51 x 8%4"; illustrated. ... ... .. ... ..%4.25

Radio Receiver Servicing. Covers all basic re-
ceiver types—gives time-saving hints for solv-
ing common troubles, such as dead set, weak
set, noisy set, etc. 192 pages; 5% x 8%”;
illustrated. .. .. ... .. .. .. .. . . .....%2.50

Tape Recorders. Explains recorder theory, tape
characteristics, how recorders work; covers
motorboard mechanism, drive motors, volume
indicators, bias oscillators, amplifiers, mag-
netic heads, equalization circuits. 176 pages;
5% x 844", illustrated -G ...%2.75

i
B HOWARD W. SaMS & 0., INC. sl

Order from any Radio & TV Supplier-Wholesaler, or
mail to Howard W. Sams & Co., Inc., Dept. 14-F86,
2201 E. 46th St., Indianapolis 5, ‘Ind.

Seng books checked above. My (check) (money order)

WSSE BOGAE WU DENES Mg

for$.. .. . .. is enclosed.

by B SRR £ S ¥ P
Address. . ... .. R e e g g A
City Zone. . .State. .. . ..

{outside U.S.A. priced slightly higher }

et e A R A
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BOOKSHELF

"THE RADIO AMATEUR'S HANDBOOK"

(33rd Edition, 1956), published by the
American Radio Relay League, 38 La Salle
Rd., West Hartford 7, Conn. 760 pages.
Paper bound. Price, $3.00 in U. S.; $3.50,
U. S. Possessions and Canada; and $4.00
elsewhere.

If you are an old-timer, little need be
said about this latest edition of the “Hand-
book.” If you are a newcomer to elec-
tronics or ham radio, one of your first in-
vestments should be in this “handbook.”
It is a composite volume of valuable
schematics, construction features, and
theory on antennas, transmitters, receiv-
ers, converters, and test equipment. This
new edition contains additional material
on simpler designs, with the Novice espe-
cially in mind.

The “Handbook” is also a storehousa for
{ information on tubes, transistors, and

other miscellaneous data. Over 1350 illus-
trations have been used, plus 122 basic
formulas. The index alone consumes 13
pages.

Recommended. For every electronics ex-
perimenter and budding ham who wants to
‘‘get his feet wet.”

ASOU e —

"THE RADIO HANDBOOK" (14th Edi-
tion), published by Editors & Engineers,
Ltd., Summerland, Calif. 745 pages. Cloth
bound. Price, $7.50 in bookstores (add
10% if ordered directly {from publisher).

There is a great tendency among radio
technicians and hams to compare this
“Handbook” with the “Handbook’ pub-
lished by the American Radio Relay
League. Inevitably, a comparison has es-
tablished that both books are valuable; and
although they appear to cover similar
fields, they are often worlds apart. This
book is a true “Californian” approach to
ham radio and practical electronics. The
ideas and circuits it presents are vital and
unusual.

Unlike the ARRL “Handbook” (which is
revised yearly and brought up to date),
the previous edition of this volume ap-
peared in 1951. All topics are new, and
| practically every single design will be food

POPULAR ELECTRONICS
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Send for FREE booklet and get the

BIG PAY

in RADIQ-TV=-
ELECTRONICS

What would a $10 or $20 a week
raise mean to you?

Just one $10-a-week raise will repay your investment
in CREI training, and leave you a profit of $200 or
more the very first year! All further ruises are pure
profit, and you'll be prepared for many more promo-
tions and raises in the future!

l'oduy thousands of electronies hobbyists have an
opportanity to turn their hobbies into profits. It's the
‘*Age of Electronics”! Trained men are in crucial
demand! You may be “outside’ the electronics indus-
tries now, working on a job you enjoy far less than
experimenting, building. transmitting, receiving: work-
ing for less money thau is being paid to electronics
engineering technicians. But your “'true love' is elec-
tronics. Why not awaken to your opportunities—now.

ELECTRONICS 1S SCREAMING FOR
MEN LIKE YOU!

Here are just two of the high-level opportunities avail-
able from coast to coast:
“Jusgt about four months have passed since I made
my first recruiting trip to CRE]. As a result of that
visit Messrs. Kohs, Plante and Wenger are now mem-
bers of the Laboratories and Mr. Kresge soon will
he . . we have some openings now and will have
others . . .”"—Bell Telephone Laboratories, Murray
Hill, N. J.
“Twp openings in our Field Service . . aircraf
electronics . . . starting salary is $380 and up . . .”
—North American Aviation, Inc., Columbus, Ohio.

COUNTLESS POSITIONS MUST BE FILLED

And ornly trained men can fill them. You can get your
share, if you take time now to gain that indispensable
knowledge.

ALL YOU NEED IS ADVANCED
TECHNICAL TRAINING

Sure you have some experience. But the fellows with
only pertial technical knowledge move slowly, or stand
still. while you—the man with advanced technical
training—plunge ahead in the golden world of elec-
tronics opportunities.

To help us answer your reguest intelligentiy,
| please give the following information:

I EMPLGYED
BY o c

RADAR » o
. ore MIASILES s gewgl,

SO Wi Ems o oy
BRIARE 4urive o
MILTARY o biguy .

INAUTIE S 5
4 Fu Ty s

: CAa«
FAMMUNICATION S «
HANUPAq-’u~~°

ACQUIRE NECESSARY TRAINING AT HOME

Use spare-time hobby hours for CREI Home Study as
thousands of successful technicians have since 1927.
Get concentrated training in minimum time, then step
into & good job and enjoy good pay in the mushroom-
ing electronics industry.

SEND FOR FREE BOOKLET. IT TELLS YOU HOW

How to gaim career success in the tremendous elec-
tronics industries. It pinpoints opportunities which
exist. By 1960, the electronics industries will do no
lesg than $15 billion worth of business per vear. not
counting military orders. Take TV for example: There
are about 34,000,000 TV sets and over 425 TV sta-
tions on the air. Color TV is pushing ahead furioushy.
There is but one field of maximum opportunity in this
electronic age.

CREI TRAINS YOU IN MINIMUM TIME AT HOME

Thousands of men before you have benefited quickly
from CREI Home Study training. Thousands of CREI
graduates are now employed in industry here and
abroad. Here is what they say:
“‘In this time of less than two years, I have almost
doubled my salary and have gone from wireman, to
engineering assistant and now to junior engineer.
I have CRE]I to thank.'—Vrank A. Eckert. 22 Clover
Lane, Levittown, Pa.

VETERAN?
FAMOUS FOR If discharged after June 27, 1950, let
28 YEARS new Gl Bill of Rights help you get resi-
CREI s Xknown dent instruction. Cheeck coupon for full
and respected data.
throughout the

LIKE TO STUDY iN WASHINGTON?
CREI also offers resident instruction at
same high level day or night. Classes
start often. Cheek coupon for Residence
School catalog. Qualified residence grad-
uxtes earn degree: '"Assoclate in Applied

Electronic wortd.
Since 1927 we

tary, industry and
government,
“*ASK ANY ENGI-
NEER.'

MAIL THIS COUPON .

CAPITOL RADIO ENGINEERING INSTITUTE

.. TODAY!

TYPE OF Accredited Technical lnstitute Curvicula—Founded in 1927 |

PRESENT WORK 3224 16th St., N.W., Dept. 126C, Washington 10, D. C.

| Send booklet ‘*Your Future in the New World of Eiectronies’ and i
Ll A course outline. I

| SCHOQL BACKGROUND. . ... ........ 06000 CHECK [J Practical Radio Electronics Engineering

| FIELD OF )0 Broadcast Radlo Engineering (AM, FM. TV) [}
e B R e L GREATEST lD Practical Television Engineering

] ©1ecTRONICS INTEREST 0O Practical Aeronautical Electronics Engineering |
BXPERIENCE] L d0s el 3 3 it 18 dam

| i Name . ...... S T R A ) S S S I

:IN WHAT BRANCHT OF ELECTRONICS ARE Street Aldwse? Lol S S SRR R A T S T T T P PR O |
PICLRICSTII ST RESTEDEEERRES CIY oot e Zone.....State... ......... i

June, 1956
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for thought. We are particularly impressed
with the clear-cut drawings, captions that
say things, and the concise, tight, informa-
tion-packed pages.

Recommended: For all hams, engineers,
and technicians.

A5 S 6O U e

"ELECTRONICS FOR EVERYONE" by
Monroe Upton. Published by The Devin-
Adair Co,, 23 East 26th St., New York 10,
N. Y. 370 pages. Cloth bound. Price, $6.00.

Electronics, in its countless applications,
has become so important and universal in
modern life that it is a subject no longer
In the exclusive domain of the technician
and engineer. As the title of this book
suggests, it is for cveryone. The author,
who operated his own ham station in 1914,
is eminently qualified to develop this
theme, having practically grown up with
the industry and served personally in many
capacities—from building a broadcast sta-
tion in Shanghai to acting as a disc jockey.

Assuming no electrical knowledge on the
part of the reader, this book takes its
audience from the very simple to the more
complex phases of electronics. The text is
engagingly written and amply illustrated.
Much of it is genuinely stimulating, such
as the chapter entitled “Do We Inhabit 4

Magnet?” While this volume is no substi-
tute for a more technical groundwork in
electronics, it will certainly put the be-
ginner on speaking terms with most elec-
tronic terms and phenomena.

Recommended: For the general reader
interested in electronics; for the more ad-
vanced technician as a stimulating sum-
mary of the field.
"ELECTRONIC CIRCUITRY FOR INSTRU-
MENTS AND EQUIPMENT" by Milton H.
Aronson. Published by Instruments Pub-
lishing Co., 845 Ridge Ave., Pittsburgh 12,
Pa. 315 pages. Cloth bound. Price, $4.00.

Most of the basic concepts, terms, com-
ponents, and circuitry that are used in
electronics are discussed in this informa-
tion-crammed volume. Readers casting
about for a technically written “first” book
might do well to consider this one. It
opens with a discussion of the “Electrical
Nature of Matter” and concludes with
“Military Electronics.” Between these two
sections, it touches on vacuum tubes, am-
plifiers, transistors, oscillators, test equip-
ment, television, and several other sub-
jects.

This is a heavy order for one book, and
this volume is by no means the last word

3 PROEN TRAINING PLANS

(Choose the one that fits your requirements)

1. HOME STUDY COURSE (with 9 kits of equipment)
—Qualifies you for diploma, FCC license, and a variety
of electronics jobs (or transfer into advanced resident
training).

2. HOME STUDY-RESIDENT COURSE (with 9 kits of
equipment) —Home study, followed by short period of
resident training. Qualifies you for diploma, FCC license,
and a wide variety of Electronics-TV-Radio positions (or
continue with advanced resident training). An accredited
technical institute curriculum.

3. FULL RESIDENT COURSE —Qualifies you for Asso-
ciate of Science (A.S.) degree and top-pay employment
opportunities as Electronics Engineering Technician. Part-
time employment opportunities available for students while
training. An accredited technical institute curriculum.
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HIGH-PAY CAREERS

IN ELECTRONICS — TELEVISION — RADIO

Await Men with COMPLETE Training!

Nationally-recognized, accredited Central training is designed to
get you into high-paying career positions in the shortest possible
ume. In addition, Central's “Progressive Plan™ is so arranged that
each phase of training you complete qualifies you for a more im-
portant, better-pay position. In just a few short weeks you are
qualified for certain basic jobs. Then, with every additional training
phase that you complete, you qualify “up the ladder” for more
advanced types of positions. Central offers completre Electronics-
TV-Radio training leading to an Associate of Science degree, and
qualifying you as an Electronics Engineering Technician!
Thousands of Central graduates have been placed at almost every technical
level in the electronics industry. Free nation-wide placement service.

Don’t limit yourself! Ger the facts on Centrals complete
wraining that can take you just as far as you want o go in
the electronics technician field. Send coupon roday for FREE
brochure on your opportunities in Electronics.

VETERANS!
CENTRAL TECHNICAL INSTITUTE

Dept. A-66, 1644 Wyandotte 5t., Kansas City 8, Mo.
| Tell me more about how you can qualify me for a high-pay Electronics career.

Central offers courses
approved under G.I. Bill

| Name Age
| City State

|
|
|
| 4 '
| Address Phone |
|
|
|

Llf Korean veteran. give approximate discharge date .
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A truly sensationa! value in a superbly designed
and constructed hard-tube R/C receiver. Operates
on popular exam-free 27.2565 MC remote control
band. Extremely efficient and dependable, this.

amnzm receiver has more than adequate sensi-
B g)r a range of approximately 1 mile. Out-
operauon. its minimum

AND WIRED = Y = life \nth initial is several thousand
INCLUDES TUBE hours! Ingeniously constructed for unmatched

stability of performance, and to withstand unusual
vibration and shock. Requires one 1.5 volt A bat-
tery, one 45 volt B banery and 24" antenna lead,
Size: 1% x 1-15/1 x 3", Weight 3.3 oz.

5 F208 ..o . - . Net 7.95

2 TRANSISTOR POCKET RADIO

Packed into a 214 "xd12%x114~ plastlc case
This Two Translsio” plus cfystal dlode radio
%It offers many surprises, utilizing a regener-
ative detector clrcui: with transforner coupled
audio stage, ®lvei you hifh galn and excel.
lent selectlvity. Pullg in .distant statjons wlty
ease with more than ample earphone volume.
P Kit comes complete Wwith two transistors.
4 crvstal dilode. loopstick. Argonne transistor
d audio transformer. resistors. ¢ondensers. plas.
tic case. etc, Inclading schematlc and IR
strucwo ns,
KT-68A Comp]ele KJ! less earphones.
ms.200 New Supes Power Dyna
Earphone, igeal f‘:)r ‘l‘rnnalalor
Clrcull Imp. 8000 D.C
000 ohm ...

TRIPLE PURPOSE
SLIM CRYSTAL

MICROPHONE

® May be hand-held, stand
mounted or suspended by
lavalier cordl
® Frequency 60-10,000 CPS
® On-Off Switch
A tremendous voluel Unique design,
only 4%” U x 1 4" diam. Cames com-
plete with swivel odapter ta fit all
standard mike stonds, and lavalier
cord and bracket which leaves bath
honds free. Smooth wide range re-
sponse, lacking type on-off slide
switch, Detachable 7 fi. coble and
connector. Shpg. wt, 2 Ibs,

PA-31
Each in lots of It 5.65

Singly, Each . 595

Lafayette does it again with this new super 2 gang midget variable con-
I(3‘lenselr An ‘eixcfmng and p;oven innovation in the transx;!or parts field!
-3 anufacture or top performance in transistor super-het circuitry, it
TRANSISTOR 2 GANG VARIABLE 3UPER-HET measures only Yo" x 17 1”. Has 2 gangs specifically designed for
[CONDENSER—14" x 1”7 x 1" THE SMAALEST SUPER tradnsnlor uug(e)r-hetls - 10 to 208 ninlmf capacntancesolr; the '\nter:jn-] section,
y ¥ and 10 to 1 mmf on the cut oscillator section. Self contained trimmers. |
HET VARIABLE CONDENSER IN THE WORLD! Tunes through 180°, Entirely enclosed in a transparent plastic case! The
smallest complete 2 gang variable for super-hets in the world! Offers un-
{imited posslblhlles to the earenmcnter.

3.98

TRANSISTOR CODE PRACTICE
OSCILLATOR KIT

Fo: those Imerb-s'ed ln mastering the Inter.
national cotle, uudio tone osclllator is
euenu-l The ccl‘cult of this transistorized
edback osclilatar has the llmpllcn{ of the
nesn g.ow, the signat strength he vac-
uum tube, and -equir:s onhly two penlite
cells for weeks of service. It may be used
for solo practice. or two may send and re.
cefive with the same unit. Kit comes com.-
plﬂo with Transisior, Telegraph Key, Be-
sistors, Condensers, Masonite Board, etc.,
and Schematic Diagr

Xv.72

MS-270 RS ss—— | o 1 ° 1.3
MATCHED } MS-265-~0sc. Coil —_ T i Net .79 Ea.
COIL SET MS.272-Ant. Coil . . Net .95 Ea,

365 MMF SINGLE GANG PER MIDGET VARJABLE CONDENSER

For exceptional performance in TRF and experimental transistor and sub-
miniature circuiwry, 10 to 365 mmf single gang. Enclosed in transparent
plastic case, ¥2” X 1" x 1",

q

sgsmu 10, MASS., 110 Federal SI.
NEWARK 2, N. J.. 24 (Central Ave,
100 SIXTH AVE. PLAINFIELD, N. 1., 139 W. Second St.

NEW YORK, N.Y. SROKX 53, N. V.. 542 . Fordham Re.

Include postoge with order.

FOR RADIO AND TV LISTENING
® FOR SUBMINIATURE, MINIATUR
AND TRANSISTCR RECEIVERS

A sensitive all-parpose earphone designed
for your listeminx pleasure. Combines the
range of a dynamric earphone with the per-
formance of its special magnet to give you
excellent reproguction. Lightweight and
equipped with ear sugpport that slips com-
fortably over your ear. You can relax! The
support is practically invisible — the ear-
izhome can’t slip out — it can’t fall off.
deal far use with TV and radio sets, am-

Send FREE 132-Page "
Lafayette Catalog t

plifiers, minizture and transistor recelver.‘ ete, Complete with

1
1
I
1
1
i
!
1.93
i
i
|
|
I

3 ft cord. A super value for the price! N n
MS.278 — 3000 ohm impedance, 1900 chm DC resist- QG 1
ance, with phone tip plugs. Net
1l MS.277 = 6 ohm impedance, with fhone ug]plugs. For L]
i Silent Radio and TV Listesning or Viewing Net 1.95 Address — 4
MS.273 = 3000 ohm impedance, 1000 ohm DC resist- 1
ance, with subminiature phone plug and
matching phone jack .Net 2.39 Tity Zone. State. L]
MS.279 — 6 ohm impedance, with subm)mature hone ]
plug and matching phone j ilent a
Radio and TV Listening or V ...Net 2,39
D R Y |
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BUILD ALLIED’S owN
knight-kits

fascinating...easy...
and you SAVE MORE

gulLD THE

Sensational
“SPACE-SPANNER"

= -'1- o oy Band-Switching Receiver Kit
I é‘?@%‘ THRILLING SHORT WAVE
LW AND BROADCAST
St o . B g o
el ‘ﬁ B Model 5] 95
o | " ﬁé}” T 5.243

All-new 2-band receiver—easy to build—a great
value! Pulls in thrilling short wave including
amateur, aircraft, police and marine radio (6 to
17 me), and standard broadcast. Features special
highly sensitive regenerative circuit. Has 4" PM
speaker and beam-power output tube for strong
volume. Kit includes calibrated panel, punched
chassis, all parts and tubes, detailed instructions
(less wire and solder). 7x10/§x6” for 110-220 v,
50-60 cycles AC or DC. 415 lbs.

Model 5-243. Net F.O.B. Chicago........... $13.95
$-247. Matchmg cabinet for above.............. 2.85

New knight-kit
Transistor Radio Kit

Printed Wiring Circuit
Model S-775

ONLY5675

with Headphones
and Antenna

Experiment with the marvel of transistors! Printed
circuit requires no wiring—just assemble with a few
solder connections and enjoy excellent reception over
the complete AM broadcast band. Compact—fits in
the palm of your hand—operates for months from a
single penlight cell. Transistor provides plenty of audio
power for strong headphone reception. Complete with
all parts, penlight cell, antenna, 4000-chm headphones
and instructions (less solder). Shpg. wt., 2 lbs. $6 75

Model 5-775. Net F.O.B. Chicago..............
WRITE FOR CATALOG
See the complete line of famous
Knight-Kits, including Oscilloscope, VIVM,
VOM, Signal Tracer, Tube Checker, Hi-Fi
Amplifiers, Amaleur Transmitter and dozens
of others. Write today for the 324-page
ALLIED Catalog—the leading buying guide
to everything in Electronics.

ALLIED RADIO

Allied Radio Corp., Dept. 79-F-6
100 N. Western Ave., Chicago 80, Ill.
Please ship the following Knight-Kits:

My check O, money order O for $__ enclosed l
O Please send FREE 1956 Catalog.

Name I
Address l

City Zone State
L2 r u R 3 0 B 0 0 7 B |
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on all the topics mentioned—but it cer-
tainly is a worthy “first word.” Its use in
electronics courses is suggested Dby the
avenues of exploration and further devel-
opment of themes that are opened to sea-
soned instructors, as well as by the series
of carefully worded test questions included.

Recommended: As a basic text for new
or inexperienced technicians.

LSS Y a® U weY
""SCOPE CONNECTIONS' by V. L.
Walker. Published by The Triplett Elec-
trical Instrument Co., Bluffton, Ohio. 29
pages. Paper bound. Price, $2.00.

Basically an instruction booklet for use
with Triplett’s Model 3441-A oscilloscope,
this volume may have wider value as a
general introduction to the use of oscillo-
scopes for test purposes. It contains sev-
eral examples of how to check a variety of
typical circuits.

Recommended: to all 'scope users.

LSS S w® S e

"MULTIVIBRATORS" by A. Schure. Pub-
lished by John F. Rider Publisher, Inc., 480
Canal St.,, New York 13, N.Y. 52 pages.
Paper bound. Price, 90 cents.

The multivibrator is a fairly recent de-
velopment in electronic circuitry. Varia-
tions of this “relaxation oscillator” are to
be found in television, radar, oscilloscopes,
and dozens of other types of equipment.
The unique design and functioning of these
circuits are explained in this little volume,
which is designated as No. 166-7 in the
publisher’s “Review Series.” Its four chap-
ters are devoted to basic principles and the
three main types cf multivibrators; the bi-
stable, the mono-stable, and the a-stable.
Circuit action and practical uses are given
for each type.

Recommended: for the serious student
or technician whose work involves contact
with these circuits.

Free Literature Roundup

AN ATTRACTIVE little volume entitled
“High Fidelity Especially For You” is
available on request from The Heath Co.,
Benton Harbor, Mich.

PLANNING A CAREER as a TV service tech-
nician? A booklet called *“Suggested
Accreditation Program for TV Receiver
Service Technicians” should interest you.
Standards for accrediting servicemen, tools
and test equipment, and educational re-
quirements are discussed. Free copies are
available from Radio - Electronics - Tele-
vision Manufacturers Association (RET-
MA), 777 14th Street, N.W., Washington 5

D C —f30—
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- YOU can make MORE MONEY
with an FCC LICENSE

How will a /

license help me?

Will Cleveland Institute
help me get a job?

How canl get my
FCC License?

get the answers to the above questions FREE!
FIND OUT HOW:

Your FCC license and —> An FCC license insures your future
CIRE diploma will qual-
ify you for the really —» The entire industry needs technicians

fine jobs in Electronics.

Write foday for —» C(leveland Institute guarantees license

complete information  —3 the CIRE Job Finding Service will
NO SALESMAN WILL CALL work for you!

FILL OUT COUPON BELOW AND MAIL IT TODAY

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk PE13, 4900 Euclid Bldg., Cleveland 3, Ohio

I want to know how I can get my FCC ti cket in a minimum
of time. Send me your FREE booklet, ‘‘How To Pass FCC
License Examinations’ (does not cover exams for Amateur
License), as well as a Sample FCC type |esson and the amaz-
ing new booklet ‘"Money-Makin cc nse Information.'’
Be sure to tell me abou t you Telev isi on Eng neering Course.

PLEASE PRINT CAREFULLY

GET ALL 3

NAME__ AGE
MCNEY MAKING 8 ADDRESS.
FC COMUERCIAL
LIGEASE Information " CITY___ ZONE_ STATE

For p\rompt rest Its send a:r mail.
Special tuition rates to members of the U. . Armed Forces
Elzctronic Training Ava Iable To Canad an Residel
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THE ONE SPEAKER
FORALL LOW-LEVEL

P.A.INSTALLATIONS

Altec Lansing 401A
Power Capacily— 14 watts

Impedance— 8 ohms

Resonance— 75 cps
|Voice Coil

Diameter— il

Depth— 3-5/8"

Frequency

Response— 60 to

10,000 cycles

in public address or paging systems
requiring a number of speakers to be
operated at low levels, the Altec Lansing
401A is your best choice. Offering the
highest quality available in inexpensive 8"
loudspeakers, the 401A has a frequency
response of 60 to 10,000 cycles—well beyond
the ordinary performance of public address
speakers.

The low price of Altec's 401A also allows
you to install more speakers for the same
investment. At only $13.20, the Altec
Lansing 401A is your best buy—and your
best choice—tor high quality, low-level
performance in any public address or

paging system.

o
ﬂ‘ﬁﬂ‘\ LOUDSPEAKERS
" AMPLIFIERS
PREAMPLIFIERS
LANSING CORPORATION TUNERS - ENCLOSURES

Dept. 6-P
9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, N.Y.
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I.ETTER

FROM OUR RE

What Happened to R/C?

® I recently became interested in R/C, and a
friend of mine gave me some old issues. Really
swell reading, but what happened to the great
glans? you apparently had on editorializing this
eld

E. C. WesLEY
Katonah, N. Y.

@ What has happencd to your R/C Notes column?
It did not appear in the March or April issues.
Kexxera RooNEY

Chicago, Il1.

Readers Wesley and Rooney (plus many others)
will be pleased to know that the R/C column will
be back in an early issue. At the same time, we
hope to publish at least one feature a month on
novel R/C installations, new receiver and trans-
mitter designs, and equipment tests.

Mobile Telephone

® How about publishing an article on how the
telephone companies install and maintain mobile
private telephones? I think it would be very
interesting.
NorvAL YERGER
Greenville, Miss.

This task has been assigned to a staff writer and
he reports being hard at work (probably to im-
press the editor). However, a story is scheduled
and we are sure that many rcaders will be sur-
prised at the radiotelephone services now avail-
able to the general public.

Can Anyone Help?

I am in need of information on plastic lamina-
tion of the type used to preserve documents.
There must be electronic methods in use, but I've
been unable to uncover any sources of informa-
tion. Could your readers give me a helping hand?
J. JecMmEN

Memphis, Tenn.

Still They Come

8 How about plans for a long-wave converter?

' T would like to receive the 200- to 400-kc. band

where the CAA offers weather broadcasts every
30 minutes.

R.D. BricEaMm

Ames, lowa

® I have been reading POP’tronics since it started,
but have yet to see anvthing on the subject that
interests me most—long-wave DX. I've seen a
few high-priced sets, but really want either a con-
verter or a 4-tube receiver. Also, could you give
us a log of possible DX stations below 400 kec.?

C. K. FRENCH

Louisville, Ky.

As mentioned in oyr Mav issue (page 20), we
will be publishing some material on long-wave DX
and equipment in the early fall issues. A staff

POPULAR ELECTRONICS
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Get This Valuable Book ‘ Just For Examiring COYNE'S New Set

NI N =¥ M/,‘ga/ﬂﬂm&d/ﬁ//b/?/ﬂ//&/b/;
INEL L BT 7 oy pree Triacs

Yes, you get this big, brand new book, ‘150
Radio-Television Picture Patterns and Diagrams
Explained,”’ absolutely FREE! Just off the press.
Gives complete 11 x 22” Schematic Diagrams
on leading models Radio and TV Sets. Easy-to-
read, large 814 x 11” pages, with full instructions on how
to use the diagrams. A ‘‘must” in every repair kit, You
get this kook as a FREE Gift for asking to sec Coyne's new
T-book set, *"Applied Practical Radio-Television''!

AT LASTI MONEY-MAKING “KNOW-HOW" ON
TRANSISTORS, COLOR TV AND SERVICING

Coyne's great T-volume set gives you all the answers to
servicing problems—quickly! For basiz ‘‘know-how'’ that’s
easy to undersiand, you'll find everything you want in Vol-
umes 1 to 5 on over 5000 practical fects and data. Every
step from fundamentals to installing, servicing and trouble-
shooting all types of radio and TV se*s. So up-to-date it
covers COLOR TV, UHF and the latest on TRANSISTORS.

T g

Sxsresms simior,

e

SEND NO MONEY! Just mail coupon for 7-volume set on 7 days
free trial. We'll include book of 150 TV-Radio Patterns and Dia-
grams. 1f you keep the set, pay $2 in 7 days and $2 per month
until $24.50 plus pnitage is paid. (Cash prige,dou]y $d22.95.) ‘21'
. ou can return the library at gur expense in ays and owe noth-
A onaie, plus Volume 6—NEW Coyne TECHNICAL DIC-  no' SOUTBE THE JUDGE. Eleer moo it o oiays and owe noth-

TIONARY with over 4000 definitions of the latest terms,

] 5 w1
symbolg and abbreviations in radio-TV, electronics and terns Is yours FREE to keepl Offer ls limited. Act NO

electricity.

EXTRA! 900-PAGE TELEVISION CYCLOPEDIA INCLUDED FREE BOOK —FREE TRIAL COUPON!
And then, for speedy on-the-job use, vau get volume 77—

the famous Coyne TELEVISION CYCLOPEDIA. It answers
today’s television problems on servicing, alignment, installa-
tion, etc. In easy-to-find ABC order, cross-indexed. Use
this 7-volume TV-RADIO LIBRARY FEEE for 7 days; get

the valuable Servicing Book ABSOLUTELY FREE!

.
Educational Book xutlishing Qivislon

COYNE ELECTRICAL sSCHOOL, Dept. 66-PE '
500 S. Paulina St., Chicage 13, 11}.

YES! Send 7-Volume '‘Applied Practical Radio-Television’ for 7 davs I
FREE TRIAL per y~ur offer. Include TV-Radic Patterns & Diagram
Book FREE. |

Name.
Educational Book Publishing Division Addressi|

.Zone. . .

ELECTR IcAL SCH oot gh&zcﬁm&l?geﬁ yeu want library sent G.0.D. You pay postman I
500 S. Pauline §t Dept, m Chitago 12, 41 $22.95 plus C.0.D. nostage on delivery. 7-day money-back guarantee. I

——— —— ——— — —— — — — — — — — — —— — —— ]

Amateurs! Manufacturers! Hams! Distributors! EVERYONE BUYS TUBE MA.RT
TUBES! write for new free transmitter ... Special Pu-pose ... Receiving Tube List!

Take your pick!

INDIVIDUALLY BOXED Any Assortment]
6SK7GT 12ALS | 128Q7

| 6SL7GT 12AT7 12SR7
SN7GT 12aUe 1978 -
65Q 19BG5G
6SR7 124N6 25BQ5GT
6T8 12AvV7 25L66T
6us 12AX4GT 2525
6V3 12AX7 25266T

6VEGT 12BY7 35BS
erece 6WaGT 128A6 3sCs

6AVS 6H6GT 6W6GT 12BE6 35L6GT
6J5GT 6xa 12427 3ova
6J6 6X5GT 12BH7 TEva
6K6GT 6Y6G 12BY7 et
6L6 7Cs 12SA7
654 | 7¢e 12567 SO0AS
6S8GT 7E7 128J7GT 5085
6SAT7 | 7F7 125K7 50Cs
6BG6G 6SH? | 7F8 12SL7GT S0L6GT
6BJE | es)7aT 7N7 12SN7GT | 11723 edq.

BRAND NEW TV PICTURE TUBES

RCA and DUMONT Licensed Partial Listing No dud required Quantity Buyers!
$10.95 15DP4 $16.95 16RP4 $17.00 19APA4

] 19, CP a. 4 $
igfgg igg:: }S,;‘,’ i;g:: 2?.88 g'l)AngaA 24.00 100 Tubes 38.00

15.25 16KP4 17.00 | 17LP4 18.00 21EPA 24.00
Picture Tubes Shipped F.O.B. Passaic, N. J. Via Railway Express

paid continental U

.S
ders. i
DISCOUNT AT L
] HOUSE 25% Deposit on all C.0.D.'s,

Subject to prior sale,
The Lokpet Bldg. Passaic, N. J. PRescott 3-0330

FREE POSTAGE on all Dr:-
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Learn at Home

in your spare time

to Fix Electric
Appliances

g w. bt — .

Better PayA—'More‘ »OpportuhiAtie's

Get into & field where there is important work and oppor-
tunity for the trained man. Millions of electric appliances
are sold every year. Every wired home now has an average
of 8. Many of them need service and repair. Owners pay
well to have them fixed quickly, property. This is your
opportunity for a better job, your own part time or full
time business. NRI can give you the training you need, at
home, in your spare time.

A Way to Extra Money

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

NRI Sends Tester to Learn and Earn

You need proper equipment to service today‘s.sutomanc‘ ap-
pliances. Vrvj'ith this course you get parts to build professional
type, multi-use Appliance Tester. You learn to use it. Takes
guess work out of servicing. Mail coupon for FREE book and
Sample Lesson. See how e€asy it
is to learn. Find out about NRI
—“p school that for more than
40 years has been training men,
through home study. for success,
good pay jobs. Our reputation,
record, experience back up this
course. Write now to. Eleetric
Appliance Training, NRI, Dept.
D4F6, Washington 8, D. C.

Lesson and booi(
FREE Mail ':his NOw!

| NATIONAL RADIO INSTITUTE |
Dept.DAF6, Washington 9, D. C.

| Send me Lesson and Book Free. No Salesman will call. |
NAME cccmcsacccanmmcasnmmassacasammemmosnns Age. --...----'

! !

l Address.--e-occecacaamcocanmamanaoaaccccsammmammseasnooa I

| City.------ == c...-Zone. ... State...cooceaoao 1

L APPROVED MEMBER NATIONAL HOME STUDY COUNCIL _}
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writer has been assigned this project, while one of
onr Contributing Editors is working up several
designs for converters. Keep waiching—it’s com-
g around the corner!

Oabt Oabt Oabt

® Tuning down to the low end of the broadcast
band on my portable. I found someone sending
“OABT OABT OABT” over and over in Morse
code. Could anyone enlighten me as to what this
station was doing? I last heard it on March 30th

from about 7:30 until 8:15.
S. SWERLING
Chelsea, Mass.

Any volunteers?

HI-FI—Speakers. Enclosures. etc.

The bargain speaker idea described by Jack
Coriell (December, 1955) really works! I’ve built
three of these setups. How aboul some more dopc
on r;munting more than one speaker in the cab-
inet

Don Van METRE
Ventura, Calif.

® Just finished making the bargain speaker ar-
rangement described by Coriell in your December
issue. The results were nothing short of amazing.
I never saw or heard a 5-tube superhet issue such
sounds. Even with the volume very low, I heard
every bass note.

Harorp R. PLUE
Hamilton, Ont.

m I built the $2 speaker baffle in your November,
1955, issuc. I used two scrapped Ceclotex bulletin
boards; and since Army barracks have studs on
the interior, I added two pieces for sides. The en-
closure can be placed just about anywhere and
sure does a fine job.

RoserT J. FEWKES
Aberdeen, Md.

®m I became interested in electronics about the
same time that you began publishing POP’tronics.
1 especially enjoy the hi-fi antics of Carl Kohler.
Will you people see about a construction article on
a good hi-fi AM tuner?

Brooks ROGERS
Amarillo, Texas

® The 52 speaker baffle with an 8" Electro-Voice

speaker gives results as good as I have heard irom

speakers in the most cxpensive wooden cabinets,
I'm sold. I see no reason for a fancy enclosure.

Rov PouLsen

Kingston, R. .

Our hi-fi audience seems to be growing by leaps
and bounds. Look to POP’tronics for the latest
dope on new components and noney-saving ideas.

Fumalux Lighter Data

a In response to the question posed by M.
Mochar (April, 1956, page 12), I have found that
ihe lighter is marketed in the United States under
the name “Magna Lux.” It uses a single lead-acid
battery cell at 2 volts. It can be recharged if the
sealed case is punctured to permit the hydrogen to
escape. 1 also used this small puncture to add
water with a hvpodermic needle. The charger

POPULAR ELECTRONICS
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Men with mechanical skills:
measure yourself against
?his _yardstick

3

This challenging creed has made the U. S. Air
Force the finest technical service in the world.
If you are a man who feels a deep sense of
satisfaction from the knowledge of a job well
done, the U. S. Air Force offers you a reward-
ing and exciting life. Skills you acquire in the
Air Force will help you choose and succeed in
your future career.

YOU GO PLACES FASTER ON THE
ALL VOLUNTEER TEAM

THE U. S. AIR FORCE

June, 1956

Mechanics

r——————-—-—-————

Creed

Upon my honor I swear that I shall hold in sacred
trust the rights and privileges conferred upon me as a
certified mechanic. Knowing full well that the safety
and lives of others are dependent upon my skill and
judgment, I shall never knowingly subject others to
risks which I would not be willing to assume for my-
self, or for those dear to me.

In discharging this trust, I pledge myself never to
undertake work or approve work which I believe to be
beyond the limits of my knowledge; nor shall I allow
any superior to persuade me to approve aircraft or
equipment as airworthy against my better judgment;
nor shall I permit my judgment to be influenced by
money or other personal gain; ncr shall I pass as air-
worthy aireraft or equipment about which I am in
doubt, either as a result of direct inspection or uncer-
tainty regarding the ability of others who have worked
on it to accomplish their work satisfactorily.

I realize the grave responsibility which is mine as a
certified mechanic, to exercise my judgment on the air-
worthiness of aircraft and equipment. I, therefore,
pledge unyielding adherence to these precepts for the ad-
vancement of aviation andforthedignity of my vocation.

Paste Coupon on Postcard
and mail to
Airman Recrviting Information Branch
Box 2202
Wright-Patterson AFB, Ohie
Please send more information on my
opportunities for enlisting in the U. S.

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

N oS A S —.

A QTS S mimeermie e AT € i o
City.oan. Zome .. State.......
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MYSTERY PACKAGE
UL /p of ELECTRONIC PARTS

vg tho surprise
:,'1 ‘your tite! 20
pounds of BRAND
PEw  usable
GovT. surplus.
The ideat gift for
hams, €tc.

YOUR CHOICE

TYPE A 4% Dia.

TYPE A-308.330 MCe
Antenna Trpe

TYPL €= 300-1000 MC+
Usas J68AS tube

RELAYS

3vDC 11.0HMS D.P.D.T.
3A. CONTACTS .$1.29

6VDC 24.0HMS D.P.S.T.
BA. CONTACTS. $1.95

110VAC 15A. CON-
TACTS S.P.S.T. . .$1.75

TELEPHONE TYPE 7500-
OHMS S.P.D.T.
CONTACTS

PHOTO ELECTRIC CELL

CE Vacuum
$Cell used in
A MPRO
S d

oun Pro-
ector. Also useful

or vpem? Qarage
doors an Alarm
Systemns.

SA9S5 ) 4
TYPE B 433" Dia.
TYPE 8-335.403 MC

These units make
the finest tuners
for Ultra-high
frequency trans-
mitters, receivers,
frequency meters,
and oscillators.

TYPE D 300.1000 MC-
Clip for X1o) Det.

5]65

2 MFD. 3000

vDC. Pyranol
Oil  W/Mount.
ing Brackets,

11 Mfd. 3000 V.

New,  removed

€quip. 43/, x4Yg"x 21/3"

ALL-PURPOSE FIL.
TRANSFORMER

BkAND EW | $495

SWIN
ING CHMO.KE 3595

2M- 330 .
Thordarson T48003.

AUDIO CHOKE

60H-1MA. 4,500 ohms, 0~
15,000 turns ef ¢4 wire. 1) {
S 1% 1% 1 %" @

ideal for radio control,

planes, boats, ste. 95‘

ALLIGATOR CLIP
Piercing type with
39.5:' Iue:.rd ld‘e:dl 2’0‘25c
test clip, Ti-137.

GE Pyranol Oil

CONDENSER
12 MFD.
VAC.

equip, NEW.

RCA Output
Transformer
P.P. 6L8'S 25

WATTS
Pri. 5000 ohms
SEC.

Gain Dynamic Mike Kit

Uses vuTe
Transformer & $ 95
Western Elec-

tric Mike. ideal

for Hams, PA., CAP,
Recording Mobile Equip.
—50 DB 8¢ to 7s00
CPS. Diagram Furnished.

100 ASSORTED

CRYSTALS
FT.243 FT-241A £7-1718
Type Holders FREQ.
RANGE 2015 KC to 38.1
MC.

$50.00

Value $795

HOTTEST BUY IN
THE U.S.A.

TERMS: Cash with order or 250,
DOWN—BALANCE €.0.D,
ALL PRICES NET F.0.B. DETROIT
MINIMUM ORDER $2.00

TYier 8-9400

HERSHEL o co.

5249 GRAND RIVER Detroit 8, Mi_chignn

can be a simple selenium rectifier working from

the 6-volt side of a filament transformer. Charge

it at 90 ma. and 2.2 volts until the current drops
to 10 ma.

ArTriiur L, HeEming

Port Lavaca, Texas

“Proximity Detector’” Works

m  The “Proximity Detector” by Paul Harvey

(April, 1956) was terrific. For a long time I've

been looking for a device of this type. It’s ex-

tremely sensitive. I built the simpler version and
it works very well.

Rocer R. MUrrAY

Los Altos, Calif.

Thermistor Fire Alarm
8 I was quite surprised that you would recom-
mend a fire alarm system that operates from the
a.c. power lines. This leads to a false sense of
security, as in many homes fires start in the power
lines and the fuses immediately blow.
Burrt GASTEN
Madison, Wis.

Good point, Burt, but we feel that batteries
would be even worse. It is far simpler to let bat-
teries run down and not replace them. All in all,
the a.c. line-operated device is safer, although Mry.
Pollack is working on a modification which may
provide a foolproof solution to this problem.

Tachometer Completed

® T recently completed building the portable tach-

ometer described in the May, 1955, issue. I want

to thank you and your staff for making the dia-

gram so clear and easy to follow. This was my

first attempt at any electrical work and I'm

pleased with the results. So far it has checked out
perfectly.

R. W. LorRTHRIDGE

Chicago, 11l

Tape Correspondence Clubs
® I own a tape recorder and in the past few
months have become deeply interested in tape cor-
respondence. Are there any other readers of
POP’tronics interested?
Howie FisuEr
Syracuse, N. Y.

Yes, Howie, there are, and @ feature article is
scheduled for an early issue on Gust this fascinating
hobby. We will publish addresses of all the lead-
ing tape correspondence clubs at that time.

Signal Tracing on a Low Budget (March,
1956, page 56). In the wiring diagram, re-
move the jumper between pins 2 and 3 of
the magic eye tube V3. The connections
from pin 2 to the B+ line (at R7) should
be removed and a line substituted from pin
4 to R7. The pictorial diagram does not in-
clude the jumper, but does show the B+
line improperly connected. —30—

POPULAR ELECTRONICS
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YY) 16 RADIO
Q\uns AT HOME

New Deluxe 1956
iVE RADIO "EDU-KIT"

I Home Radio Course

des :
IRON, HIGH @ No Knowledge of Radio Necessary
® No Additional Parts Needed

RACER, CODE
ICE?ORCIRCUII @« Excellent Background for TV

only

REE TOOLS WITH "EDU-KIT"
THE "EDU-KIT" OFFERS YOU

you an outstanding FRACTICAL HOME RADIQO CCURSE at a
lt is designed to train Radio & Electronics Technicians, making
nethods of home training. You will learn radio theory, construe-

B

>uild radios, using regular schematics; how to wire and solder In
» service and trouble-shoot radios. You will work with the
metal chassis as weli as the latest development of Printed Cir-

basic principles of radio. You will construct, study and work with

-rs and oscillators, detectors, rectifiers, test equlpmenl You will learn

.¢; using the Progressive Code Osciliator. You will learn and practice

4. Using the Progressive Signal Tracer, the Progressive Signal Injector,
wve Dynamic Radio & Electronics Tester and the accompanying instructional

nll _receive training Ior the Novice. Technician and General Classes of F.C.C. Radio
You wi Receiver, Transmitter, Code Oscillator, Signa!
—er and Signal Injector cnrcunt , and learn how to operate them. You will receive an
acellent background for Television.
The "Edu Klt
Kit''

Absolutely no previous knowledge of radio or icience is required. is the
product of many years of teaching and engineering experlen:e. Th
vide you with a basic education in Electronics and Rad many ti mes the

co|
price of $19.95, The Signal Tracer alone is worth more than thn prlce of the entire K;t.

THE KIT FOR EVERYONE

You do not need the lllﬁhtolt backgreund u cannot mako ” mnsnk . The ''Ndu-
you are inter- t allows you ach yoaurself at your

in Radio & Electronics because you own rate. No mstrucwr is necessary,
want an interesting hobby, a w=zll paying The du-Kit’’ is also used for courses
job with a future you will find of study, extra-curricular activi indus-
a worth-while investment trial personnel training and rehabilitation.
Here is an excerpt from a letter that we Fhe ‘'Edu-Kit" is used by Jr. High Schools,
received from Loren DePriest. 1496 4th h Schools Technical Schools, Jr. Col-
St., Mansfield, Ohio: ‘1 have spent many s olieges, Univer: Industrial
?Ieasant hours In constructmg the radios Rehab!lltation Hospitals, Boards of
rom the schema in your book, and have . Govt. agencies, United Na-
learned a great deal from them. Being as tions Educational, Scientific and Cuitural
1 am | consider the Crgal ations (UNESCO) numerous
course as a wise adult. radio and young peo groups and
| have learned more from clubs, The “‘Edu-Kit'' is also popular with
course by actually doing than | did scrvicemen and veterans throughout this
an expensive course.’' country and abroad

D

Many thousands of individuals of all signed for umversal use, the ‘'Edu-
have successfully Ki operates on any voitage from 105
in more than 79 coun- to 125 volts, AC and DC. For use in

tries of the world. The ‘‘Edu-Kit"* has besn countries employing higher ‘tine volta
carefully designed, step by step, so that 8 210-2509 VoIt AC/DC model la availal Io.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu- K-t” u lhe foremost educational radio kit in the world,
and is umversally accepted as the in the field of electronics training. The '‘Edu-
Kit'’ uses the modern educational prlncn;-le of "Learn by Donng ' Therefore you construct,
learn schemahcs study theory, prachce trouble-shooting—all in a closelz integrated pro-

ed to Provide an ea learned, thorough and interesting background in radio.
u in by exami nq the various radio parts of the "Edu Kit.”” You then learn the
function, theory and wir rés. Ther: you build a simple radio. With this first
set you will Ilstennng ar broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build & more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate, you will find
yourself construeting mor. ldvlnced muiti-tube radie cireuits, and doing ‘work like a
professional Radi

THE "EDU-KIIT" IS COMPLETE

You will receive all parts and instrue- Iools a prolesswnll electric soldering iron,
tions necessary to build 16 different radio eif- d namic Radio & Elec-
and electronics circl s, each guarantced du-Kit’' also includes
to operate, Our Kits contain tubes, ns and the Progressive Code
sockets, variable, electrolytic and i -type Ques-
dielectric condensers, resistors, tie strios, y; Radio Amateur
coils, hardware, tubing punched metal chas- License training You will also receive

Instruction’ Manuals fessons for servicing with the Progressive
Signal Tracer and the Progressive Signal

Injector, a High Fidelity Guide and
Quiz Book. You receive all parts, tools, in-
structions, etc. Everything is yours to keep.

e nted Circuit

ncluding Prmted c-rcult chassts,
special tube socke hardware and instruce
tions. You also receive a useful set of

FREE EXTRAS

® SET OF TOOLS e RADIO &
ELECTRONICS TESTER e ELECTRIC
SOLDERING IRON e TESTER IN-

O3 Send ‘‘Edu-Kit" Postpaid.

OO Send *“‘Edu-Kit" C€.D.D. | will pay

valuable HI-Fi,

(Oumdo U.S.A 0.D.’s. Send
STRUCTION MANUAL e HIGH FI- “Ed
DELITY GUIDE ® QUIZZES ® TELE- Name ....... T T e O C T e
VISION BOQI( ® MEMBERSH.P IN Address .......... PP, ——

RADIO-TV CLUB : CONSULTA-
TION SERVICE

PROGRESSIVE
497 Union Ave., Room

!
|
|
|
|
|
|
|
|
{7

June, 1956

wwWw americanradiohistorvy com

0O Send me FREE additional information describing **Edu- Kit."
Raduo and TV Servicing Literature.

Servicing Manuals

on request
(see coupon below)

SERVICING LESSONS

You will learn trouble-shooting and
servicing in a progressive manner. You
will practice repairs the sets that
you construct. You will learn symptoms
and causes of troubles in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unigue Signal Injector and the dynamic

Radio & Electronics Tester. While you are
iearning in this practical way, you will
be able to do many a repair 1oL for your

friends and neighbors,

which will

**Edu-Kit.'’ Our Consultation Service will

help Kou with any technical probiems you

ma

.r, S(atalh.. of 25 Poplar Pl.. water-
have

bury, onn., writes: ‘'l repaired
several sets for my f iends, and
money. The *“Edu-Kit'" paid for itself

was ready to spend $240 for a Cour
| found your ad and sent for yi

ROM OUR MAIL BA

Ben Valerio, P, 0. Box 21, Ma

: *The Edu-Kits are wonderful. Here
I am sending you the questions and also
the answers for them. | been in
Radio for the last seven years, but like to
work with Radio Kits, and Itke to bmld
Radio Yestmg Equlpment I enjoyed ev
minute | ed with the different ki
the s-gnnl Tracer works fine., Also like
to let you know that | feel proud of be-
comin, a member of your Radio-TV

Club.’
Robert L. Shuﬂ. 1534 Monroe Avi
W. va.: “"Thought | would

Huntington.
ou a few lines to say that 1 re-
by Edu-Kit, and was really amazed
a bargain can be had at such
a low price. | have already started re-
pairing radios and phonographs. My
friends were really surprised to see me
et into the swing of it so quickliy. The
roubleshoctlng ester that comes with
is really swell, and hnds the
trouble if there is any to be found.’

| PRINTED CIRCUITRY |

the ''Edu-Kj

At no increase in price,

Signal Injector, a
unique servicing instrument that can_de-
tect many Radio and TV troubles. This
revolutionary new technigue of radio cop-

struction is now becoming popular in
commercial radio and TV sets.
A Printed Circuit is a special insu-

lated chassis on which has been depos-
ited a conducting material, which takes
the place of wiring. The various parts
are merely plugged in and soldered to
termmals.

UNCONDITIONAL MONEY-BACK GUARANTEE—ORDER
| FROM AD—RECEIVE FREE BONUS RESISTOR KIT WORTH $5

1 enclase full payment of $19.95.

§19.95 plus postage.
Include FREE
Intern't’]

chack on bank or

C. U.S.
du-Kit"” for I05 125 V. AC/DC $20.95; 210-250 V. AC/DC $23. 45)

"EDU KITS" INC
521D, Brooklyn I, N. Y.

—— e e — e e e e e e e e
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The features you want
are now EASY TO OWN

AMATEUR NET

$194

Operator-Designed and Laboratory-Engineered for Amateur Communications

High Selectivity and Rejectivity
Precisely tunes the signals you want,
even at high frequencies. Rejects
unwanted signals and undesirable
noise.

Easy Tuning and Srgooth Operation
Unique two-speed control knob
provides smoother, accurate tuning
and scanning.

Mechanical and Thermal Stability
Highly stable components and

construction prevent freguency
shift or drift.

Structural Rigidity and Strength

Heavy steel chassis, cast aluminum
panel and rugged steel cabinet assure
stable, long-life service.

MODEL 4301
SIDEBAND
DETECTOR-
SELECTOR

New RME 4301 provides easy-to-tune,
stable SSB reception of both carrier
present and carrier suppressed types.
Plugs directly into the RME Model 4300
receiver or easily connects between IF
and audio stages in any other commu-
nications receiver. Built-in power sup-
ply. Size: 10 in. high, 8%2 in. wide, 10
in. deep. Net $75.00
Model 4302—Matching Speaker in en-
closure. Net $17.50

a4

This completely new receiver includes many deluxe features
usually found only in higher priced models. It provides injection
control of the beat frequency oscillator. Particularly

useful for CW and SSB reception.

Large, evenly graduated, illuminated dial covers all six amateur

bands from 1.76 mc to 29.8 mc (160 thru 10 meters). Unique

differential 75:1 or 1:1 ratio tuning control. Plates in tuning condenser

are triple-spaced to reduce drift and microphonics. Selectivity

control with four positions. IF curve is 2.8 kc wide without crystal

filter, attenuation 60 db down at 7 kc above or below the desired

frequency. Crystal filter has phasing control for variable rejection

of unwanted adjacent signals. Excellent image rejection. High ‘
sensitivity of 2 microvolts for 10 db signal-to-noise ratio.
Temperature-compensated. Drift is negligible after 20-minute

warm-up. Extreme stability permits single sideband reception with

or without adapter. ANL. Antenna trimmer permits peak

adjustment. 4-position function switch. Two coaxial jacks for SSB -
adapter. 4-ohm speaker terminals. Transmitter relay control.

Controls include: Dual-speed tuning, AF gain, BFO pitch, BFO injection,
antenna trimmer, calibration adjust, band selector, RF gain on-off, func-
tion .switch, 3-position recelve—standby—transmit switch, 4-position crys-
tal selectivity control, crystal phasing-rejector control, ANL. Size: 10 in.
high, 1642 in. wide, 10 in. deep. Finished in attractive instrument-gray.
117 volts, 50-60 cycle AC.

To own the 4300 means more QSO's!
See your EV-RME distribulor or wrfte for Bulletin No. 240-E66.

RADIO MFG. ENGINEERS, INC.
DIVISION OF

ElecthoYoree ..

MICHIGAN

BUCHANAN,

POPULAR ELECTRONICS
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MAXIMUM Fl...
... minimum $$9%$

Phatos by Maynard Frank Wolfe
Equipment Courtesy Lalauztie Radio, N.Y.0,
i 2 E :

¥ i

SRR R "

By NORMAN EISENBERG

Feature Editor

Mild chaos prevails before assembling
components into "system." The only real
work, however, is mounting the record
player. Instruction sheets make this
easy and foolproof. Wiring is simple.
Job takes a screwdriver and 30 minutes.

For the non-technical and budget-minded:

an easily assembled low -cost music system

ITH PRICES on most consumer items
steadily rising, and interest in hi-fi
doing the same, there is—in many quarters
—a mistaken notion that unless you're pre-
pared to spend upwards of $250, you can’t
have hi-fi. Fortunately for the budget-
minded, this is not so. To bhe sure—the
more you spend, the better equipment you
are likely to get. However, components
are available for a complete radio-phono
system costing less than many people
spend on a phonograph alone.
This is no theoretical pipe-dream. It’s

EDITOR'S NOTE: This story is presented in
response to numerous requests for a hifi
system that sounds good, costs little, and
requires no technical skill to set up. The
components comprise a possible “first” sys-
tem which will meet those demands. For
many who have a hi-fi system. or aspire to
costlier systems, the one described may have
value too—as a "second™ hi-fi system for a
rumpus room, school or clubhouse, or dormi-
tory room at college, etc.

June, 1956

something you can pick up and carry home
from the audio shop. Each component has
been studied by impartial experts. The
system has been assembled, played, and
tested. It works.

Another thing: the components are fin-
ished units, not kits. They require no real
effort or technical skill to set up. For
those who can do their own carpentry, or
have the skill to build tuners, amplifiers,
and speaker systems—Kkits are fine, and
provide remarkable hi-fi values. But there
are millions of music lovers who have
neither the skill nor the inclination to get
involved with soldering iron and schematic.
What they want is a system that will en-
able them to hear their favorite radio pro-
grams—or listen to records—with good
audio quality but a minimum of fuss and
bother. Almost equally as many might like
to hear their tapes-—either home-recorded
or commercially produced—played with a
measure of fidelity not afforded by the
low-priced “all-in-one” tape recorder. And
some, perhaps, are fed up with the hash

35
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Record player fits onto base by
means of ‘three spring-mounted
bolts. Screwdriver adjustment per-
mits exact leveling for best opera-
tion. Instructions enclosed with
player explain clearly how to do
this as well as how to affix the small
belts that link the drive and idler
wheels. Turntable fits readily onto
center spindle. Plug-in cartridge
head fits onto tone arm. Shielded
cable feeds signal to amplifier.

i

that the audio sections in their TV sets
make of what is potentially top-rate FM
sound. They might actually want to hear
what their favorite singers or pianists real-
ly sound like. The system described here
is the ready-made, low-cost. no-trouble an-
swer to all these demands.

If you compare the performance of this
system to that of a rig costing three to
four times as much, you may hear the rea-
son for the difference in price . . . or may-
be not, depending on your own hearing
tastes. Not everyone has the kind of hear-
ing that responds favorahly to 20,000 cy-
cles at 80-db level. For people with less
demanding ears, it would be nonsense 1o
spend hundreds of dollars to capture such
audio in the living room, where it might
do little more than titillate one's pet
spaniel.

In any event, there is no doubt that the
system will not capture the deepest bass
and the highest treble. Also, its power
capacity will be limited to normal listening
level in a normal-sized room. At that, this
system outperforms most of the radio-
phono “combinations” of a few yecars back,
and will equal—if not surpass—the per-
formance of many current consoles that
are now touted with blatant and, often,
misleading claims.

Total cost of the system is $140.00—give
or take a few-—and the price includes the

36
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Ordinary "lamp cord"” —two
lengths—may be used for connec-
tion to speaker terminals. Other
ends of these wires connect to
proper output terminals on back
of amplifier. This speaker calls for
connection to 4-ohm terminals,
clcarly labeled on amplifier.

furniture-finished speaker enclosure. If you
want the system for records only, without
the FM tuner, drop $35. The components
used are sold at most dealers, and speci-
fications are available from the respec-
tive manufacturers (listed in the table on
page 38).

Hi-Fi Standards Met. Cost was not the
sole factor in selecting this system. The
following standards also apply:

1. The system, as a whole, must be ver-
satile and flexible, with inputs for both
radio tuner and high-guality phono. Com-
ponents should be compatible with each
other as well as with additional program
sources that may be added later (AM tuner,
TV sound, and tape playback). As some-
one's “first hi-fi,” this system might use a
speaker whose performance is adequate
but which can readily become part of a
larger multiple speaker system if and when
the owner decides on “speaker expansion.””

2. The record player must have provi-
sions for shock-mounting, leveling, adjust-
ing stylus pressure, and simple interchang-
ing of cartridges. The turntable should run
off a 4-pole motor and be reasonably free
of annoying rumble. The pickup must have
high compliance and a frcquency recsponse
from about 40 to 12,000 cycles; a ‘‘dual
purpose” type is recommended (with two
styli—one for microgroove and one for 78-
rpm discs) as an economy measure.

POPULAR ELECTRONICS
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Input and output jacks on both
tuner and amplifier are cleerly
marked. Signal connections are
made with standard phono plugs
fitted to shielded cables. Am.
plifier has "convenience a.c. out-
let" on rear of chassis, for plug-
ging in power line of one other
component. It is a good idea to
plug the tuner's power cord into
this outlet, thus assuring that the
tuner will be shut off when the am-
plifier is turned off. The record
player shuts off automatically at
the end of a record, so no such
precautions need be taken with it.

3. To meet adequate standards of power
ratings, the amplifier should have 10-watts
output. Circuit design features, such as
negative feedback, should be used to assure
a flat response up to at least 15,000 cycles,
with distortion not more than 3% at full
output. The amplifier should include a
built-in preamplifier-equalizer for magnetic
phono pickups. Multiple inputs should per-
mit several program sources to remain
permanently plugged in. Output terminals
must accommodate speakers at impedance
ratings of 4, 8, and 16 ohms. Front panel
controls should provide for an input selec-
tor and record equalizer, volume, treble,
and bass controls.

4. The tuner must have enough sensitiv-
ity to receive local stations with a simple
external antenna. Provisions for connecting
such an antenna should be easy and acces-

sible. Some Kkind of stabilizing feature
should assure against drift. This need not
be automatic frequency control (a.f.c.) but
its effect should bhe similar. Since the am-
plifier has its own audio controls, the only
controls needed on the tuner are an off-on
switch and a station selector.

5. The speaker system’s response must be
wide in range and low in distortion to match
the potentialities of the rest of the system

and still fall within the over-all price
range. In this respect, it is only fair to
point out that a better speaker system
than the one listed here would probably
make the system sound better. This, of
course, can be said about most any audio
system, regardless of cost. The one chosen
is admittedly a compromise in terms of ex-
treme frequencies. But it will sound clean
and well-balanced over the vital part of

ANY TWIN LEAD

speaxer (@

AMPLIFIER

|

=~ 17 VAC.

Block diagram
of the complete
system shows cor-
rect connections
for all signal
leads and power
cords. Arrows

SHIELDED CABLE

SHIELDED CABLE

represent direc-
tion of signals

FM TUNER

PHONO

from tuner and
phono, into am-
plifier, and then
into the speaker.

_D 7vac |

June, 1956

37

wwWwW americanradiohistorvy com


www.americanradiohistory.com

COMPONENT MAKE AND MODEL COST ALTERNATE CHOICE COST

Record Player | Garrard ‘““‘Model 7' $32.50 |Collaro AC-3/554 $26.00
(Garrard Sales Corp. (Rockbar Corp
Port Washington. N. Y.) 215 E. 37 St
Copporenit orthe  J oo G. E. RPX 0504 8.20 Rt B 9.70
v ot w oollin g icku . E. ] ecoton b
minimum $3$3" hi-fi (General Electric Co. (Recoton Corp.
system, and suggest- Electronics Park 52-35 Barnett Ave
ed alternates, are Syracuse. N. ¥.) Long Island City 4, N. ¥.)
listed in this table. FM Tuner Granco T-160 35.00
No alternates for the gg.rggcgol’(rhod:::.s, fne
tuner and speaker Long Island City 5. N. Y.)
could be found in the Amplifier Bogen *"Challenger’” HHF-10  40.00| Grommes LJ-4 39.00

same price

range.

Speaker System Lang BL-10

{David Bogen Co., Inc.
25 Ninth Ave.
N. Y. 14 N.Y)

1
(Lang & Taylor tuc.
100 Felton St..
Waltham, Mass.)

{Precision Electronics, Inc.
9101 King Ave.,
Franklin Park. Il

25.00

When cartridge has been installed in tone arm,
use knurled knob at arm's other end to adjust for
correct pickup pressure, as recommended by manu-
facturer (in this case, 6 to 8 grams}. To start a
record, or cue it at any point, use the finger-lift
provided on the shell to lift the arm and lower it
gently to the record, as shown in the photo.

the audio spectrum. Another point: more
speakers can be added later to create a
multiple speaker system.

There is also such a thing as using “too
good” a speaker for a given array of com-
ponents. For example, a $600 Klipschorn
used in this system would probably repro-
duce as much hum and noise as music
in the low-frequency area.

In any event, the speaker itself must be
adequately baflled and physically separated
from the housing used for the rest of the
system.

The System. So, we are compromising

but not beyond the limits of good judg-
ment, or decent audio standards. Ours is
not the fabulous “dream system” of the
millionaire. But neither is it the complete
nightmare of a system that could, perhaps,
be assembled for “just a little less” money.
We like to think of this rig as a down-to-
earth hi-fi system, both in its ability to
furnish entertainment in the home as well
as in its cost to the consumer. The com-
ponents, and their suitable alternates, are
listed above.

Prices shown are approximate net prices,
based on prevailing averages at representa-
tive dealers. Slight variations may be ex-
pected, depending on where you live, and
possibly too on how much of a “break”
your particular dealer can give you for
buying everything all at once. The listing
does not include a base or mounting board

(Continued on page 112)

This layout of components shows how they may be
placed on open bookshelves for proper installation
without the need for expensive cabinetry. Units
are spaced close enough to each other for conven-
ience, but far apart enough to insure against mu-
tual inductance hum, acoustic feedback, and over-
heating. Speaker sounds best in corner position.
Wiring is hidden behind back panel of bookcase.
Hint: a piece of low-cost Masonite fitted to tha
top shelf converts the shelf to a neat cabinet!

POPULAR ELECTRONICS
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Typewriter
with a

Memory

Phrases to be "memorized” by type-
writer are stored in plugboard. Secre-
tary can switch plugboard assemblies
to change typewriter memory from
business to Latin to medical phrases.

N YEARS to come a secre-

tary reaching the phrase
“in accordance with” in a
letter she is typing may sinm-
ply press a foot pedal, strike
the correct key, and the ma-
chine will rapidly type the
phrase by itself. An experi-
mental electric typewriter
with a “memory”’ of 42
phrases has been in exist-
ence for some time.

When patents on the machine, which is
called the “Wordwriter,” were issued re-
cently, the International Business Machines
Corporation let the press take a look at it.
Since the operator selects the phrases to
be memorized, the machine makes every
secretary a potential legal or medical
stenographer, both scarce skills. The op-
erator can set the machine to memorize
those long Latin or scientific words and
phrases she cannot spell.

There are two main parts to the Word-
writer. A standard electric typewriter
modified with a solenoid attached to each
key is one part. The memory apparatus
fits inside the space occupied by the
drawers in one side of a standard oflice
desk. It consists of the plugboard memory,
relays and crystal diodes, a voltage refer-
ence tube, and a selenium rectifier.

June, 1956
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The typewriter portion can still be em-
ployed in the usual way. In use, paper is
slipped into the Wordwriter and the op-
erator types away until she comes to a fre-
quently used phrase, one that has been
memorize¢ by the machine. After depress-
ing the foot pedal that connects the mem-
ory to the typewriter, the typist strikes the
key coded to the phrase. The memory ap-
paratus then operates the Wordwriter at
the rate of 150 words per minute, writing
out the phrase and inserting a hyphen if
a word breaks at the end of a line.

The Wordwriter was initially developed
five years ago by a group of scientists
working under R. R. Seeber, Jr. A pioneer
computer designer, Mr. Seeber constructed
the Wordwriter as a side-line. He works
at IBM’'s Watson Computing Labora-

(Continued on page 106)
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Field tests proved conclusively that
even the very low power of the trans-
ceiver could insure 100% reliable two-
way communication in metropolitan
areas for distances of 1% miles. In
favorable locations—where large build-
ings did not confine or screen off the
signal—the communication range was
extended to 3 miles. Tests in open
country showed that weak signals at
... distances of 6 miles were fully read-

« able without difficulty.

The Class B portion of the Citizens
radio band is reserved for use by pri-
vate citizens for short-range personal
radio communications. Equipment for
the Citizens band (radio-telephone)
must meet specifications set forth by
the Federal Communications Commis-
sion. To pass these specifications, the
equipment must be examined and ap-
proved by the FCC in its laboratories.
Because of this cumbersome arrange-
ment (although fully justified), the
design of Citizens radio equipment has
for a number of years taken a back
seat. The ice has been broken by the
Vocaline transceiver, which brings Citi-
zens band communication facilities
® within the reach of everyone’s pocket.
"ew LI'e After a manufacturer secures FCC

approval, he may then produce identi-

cal units on an assembly line basis.

PP The purchas}e])r simply fills in ForrrziSOi

supplied with the transceiver, sends i

fOI’ CI'llzens Band to the FCC, and a station license is

issued within a week or ten days. A

license may be obtained by anyone
over the age of 18.

. . . Look for more reports on Citizens
OULD YOU be interested in a radio-tele- band equipment in early issues of

phone to call the wife, boy friends, or neigh- pOP’(ronics. 70—
bor a couple of miles down the road? If so, a
Citizens band radio transceiver may be just the
answer. Various electronics manufacturers are #  The rooftop ground
becoming aware of this huge potential market plane antenna used
and are striving to put personalized radio-trans- by the staff was held

fee: q down by oversize suc-
mitting equipment on the market. o o e S

First salvo has been fired by the Vocaline wires are part of the
Company of America, Old Saybrook, Conn. with uh.f. ground plane
the introduction of its model JRC-400 trans- matching network.
ceiver. This combination receiver and trans-
mitter operates in the Class B portion (around
465 mc.) of the Citizens radio band. As illus-
trated on this month's cover, the transceiver is
self-contained and may be plugged into either
the 117-volt a.c. house wiring line or into the
6-volt d.c. system of some automobiles. Twelve-
volt models are also being made available to the
public by the manufacturer.

A short antenna can be plugged directly into
the transceiver, or the Vocaline company will
supply a special ground plane antenna. Photos
on this page show the transceiver being tested Ak
by the POP’tronics staff under license 2A1402. N

40 POPULAR ELECTRONICS

Cover Photo by Maynard Frank Wolfe
Equipment Couriesy of Alercrombie & Fiteh
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Ham-Built R/C Tricycle Runs on Six-Meter Signals

BACK FROM A RIDE in which he did nothing
but relax and cnjoy the fun is five-year-
old Mark Behrens of |
Sheboygan, Wiscon-
sin. The ride was
given by Shirley Eg-
gert, who operated
the control bhox for
the homemade tricy-
cle. The vehicle, and
its radio-control sys-
tem, were designed
and built by Robert
Harkness, WIGZR. An
electrical engineer
with the Briggs Strat-
ton Corp., Harkness
exhibited his inge-
nious device at a “Do
It Yourself” show sponsored by the Mil-
waukee Journal, a Wisconsin daily. Three
controls, producing different tones, can be
used individually or in combination to get

the tricycle to go forward, turn left, turn
right, back up, or honk its horn. The trans-
: - Mitter, which oper-
' g . ates on six meters,

¥ has a range of up to
two miles. It runs
about 10 watts input
to the final stage.
Power for both the
transmitter and con-
trol equipment comes
from a six-volt dyna-
motor which is ener-
gized by an automo-
bile-type storage
battery. The receiver
is a six-tube superhet-
erodyne type. Other
equipment used in-
cludes a thyratron tube, elaborate relay
system, filter networks, a propulsion motor,
steering mechanism, and a two-stage roller
chain drive. The tricycle is made of wood.

Milioaukee Journal Photo

Unmanned Weather Station Radios Data from Mid-Ocean

EARLY STORM WARNINGS as well as more
reliable data on general weather conditions
are foreseen as a result of a prototype ma-
rine weather station developed by the Na-
tional Bureau of Standards. Built into a
huoy that can be anchored at sea and left
unattended for months, the device senses
atmospheric changes, translates them into
electrical signals, and broadcasts reports to
authorities who may be located more than
800 miles away.

Completely automatic, the station uses
five sensing elements for gathering infor-
mation on air temperature, water tempera-

Last-minute check is made be-
fore the ocean-based weather sta-
tion is put into use. Data is broad-
cast automatically at reqular inter-
vals during the day. Equipment
is turned on and off by electronic
timers. Primary power comes from
180 4FH dry cells connected in
series-parallel to give 13.5 volts at
I5 amperes. A rotary converter
changes the low-voltage d.c. to
120 volts at 60 cycles to operate
the power supply for the electron-
ic components. Future models may
employ a gasoline-powered gene-
rator and storage battery. The de-
vice is currently being used by the
U.S. Navy Bureau of Aeronautics.

June, 1956

ture, barometric pressure, wind speed, and
wind direction. Literally picking the air
around it for data, the equipment then con-
verts these impressions into three-letter
groups of code. Coded signals are trans-
mitted on a pulse-modulated carrier fre-
quency of about 6 mc. These signals can
be received on standard communications
receivers. Each transmission lasts three

minutes and is preceded by a three-letter
group identifying the station.

Made of aluminum and other non-mag-
netic alloys to avoid ill effects on the com-
pass, the vessel carrying the rig is 20/ long.

wwWwW americanradiohistorvy com


www.americanradiohistory.com

(4) Get a close look at @ /€ Brone $Spots Yroop Movements

the enemy.
(B) Dow’t stick your neck
out.
BETWEEN THESE TWO

motives lies the crucial
conflict of a soldier on
reconnaissance. On his
mission, valor is no better
than caution, for neither
succeeds without the
other. The closest view
of the enemy is futile if
he fails to report.

The Army recently re-
vealed a way to sidestep ¥ o
this dilemma. ENemy DO- o g - %
sitions are photographed
by a pilotless aircraft
small enough to be car-
ried along by ground
troops. Unlike conven-
tional observation planes, this R/C aerial “photographer” is always under direct con-
trol of the men who need the information it gathers.

No landing strip is needed. The plane is jet-launched from a catapult. Then the
ground operator guides the “drone” by radio control over the area to be surveyed. When
the mission is completed, the drone is returned to the launching site, the engine
stops, and a parachute lowers the plane gently to the ground. The exposed films
are ready for immediate processing.

The drone has a wing span of 12 feet, can fly 228 miles per hour and climb at the rate
of 3060 feet per minute. After the jet-assisted launching, it is propeller-driven by a
gasoline motor. The camera can take either still photos or motion pictures from the air.
Its photographic range is variable between a few hundred feet and several miles.

This new technique provides tactical commanders with aerial surveillance photographs
in less than an hour's time. The officers can then deploy their troops on the basis of

Catapulted aloft by compressed air, this transportable pilotless
photo reconnaissance plane buzzes off at better than 200 mph.
Photo above shows camera being mounted in nese of plane directly
behind motor.  Technician near tail is checking R/C receiver.

this up-to-date information. All personnel
risked in reconnaissance.

is saved for tactical missions. No lives are

30—

New P. A. System Eliminates Double Hearing

ALL OF Us have at times been annoyed
by “double talk” in a large hall or in a
church where public address systems are
used for amplifying sound. Since electricity
travels much faster than sound in air, the
voice from the nearest loudspeaker reaches

us sooner than the actual voice from the
speaker’s rostrum or the pulpit.

Cologne Cathedral, one of the world's
largest churches, now has a sound system
that slows up the passage of the signal
from one speaker to the next. As a result,
the real sound and the am-
plified sound from any of
the many speakers arrive
at the listeners’ ears si-
multaneously. This gives
the impression that there
are no loudspeakers at all,
and all the sound seems to
be coming direcctly from
the pulpit. The illusion is
enhanced by styling the
loudspeakers (at the right
of the photo) to blend into
the cathedral’s Gothic nave
(at left). The circle marks
the inobtrusive location of
one of these speakers.

POPULAR ELECTRONICS
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OULD YOU be astounded to turn on
your TV receiver and see a program
from a station half-way across the conti-
nent? Probably not, because present-day
TV relays provide daily entertainment in
this fashion. But what would you think if
you discovered that there were no relays
involved—the program was really coming
from that station hundreds of miles away.
Many viewers outside the metropolitan
New York and Los Angeles areas have
been treated to this thrilling experience.
Distant (DX) television reception is now
an accepted fact. No longer do viewers
call the repairman and complain. They sit
back and enjoy one of nature’s most un-
usual freaks—TV reception where TV re-

&\\\‘ 125
& 107

Seen only during unusual
lower atmosphere weather
conditions, KHSL, Channel
12, Chico, Calif., which is
265 miles to the north of
Fresno, can be logged 75%

of the time in the summer

Sporadic E skip loggings
reported per month (right)
from January through De-
cember, 1955, show fre-
quency of DX TV reception.
Such reception usually lasts
from about five minutes to
several hours (AIPA data).

June, 1956

By ROBERT B. COOPER, Jr.

Makes New Hobby

Two T¥ stations logged from Fresno, Calif.
WJBK, Channel 2, Detroit, Mich., 2145 miles
to the e=as*, was recelved by means of sporadic
E skip. KRLD, Channel 4, Dallas, Texas, 1350
miles soutneast, was seen on 26 days in 1955,

&
\\WW\

LRI \\\\\\\\\ B
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Meteoric effects on long-range TV reception
are being studied at Stanford University with
the assistance of this huge TV-type antenna.

ception is not supposed to be possible.

Engineers and scientists are alarmed
over the increase in DX TV reception. The
chart on the preceding page may give you
some idea of how frequently TV stations
are seen hundreds and thousands of miles
from their so-called ‘“service areas.”

Standardization of TV equipment in
North and South America has permitted
viewers to see stations outside of their
own continent. Scientists at the National
Bureau of Standards and the Federal
Communications Commission have pre-
dicted that sunspots will again affect TV
reception. Increasing numbers of sun-
spots has been found to mean increased
DX TV beyond 2000 miles from the trans-
mitter.

Methods of Reception. All DX TV re-
ception is usually accomplished by one of
three means. During the late spring and
summer months, the ionosphere contains
clouds of high ionization called sporadic
E skip. This provides fairly frequent re-
ception of the low-band channels (2-6)
from stations 500 to 1500 miles away from
the receiver. Such reception is of good
quality, lasting from five minutes to sev-
eral hours. Variations of sporadic E skip
have provided reception from stations as
far away as 6600 miles. Distances of 2000
miles are not uncommon in summer.

The late spring and early fall usually
finds a peak in DX reception via the lower

44

atmosphere (up to 30,000 feet in altitude).
Unlike sporadic E skip, where the wave is
reflected from a thin cloud of electrons in
the ionosphere high above the earth, this
form of DX TV follows the curvature of
the earth. It is due to the distribution of
large masses of hot, humid and cool, dry
air throughout the continent. TV viewers
near lakes and oceans are generally the
first to notice this “extended service area’”
DX. Weather effects on DX TV are no-
ticed on all channels. The v.h.f. channels
(2-13) are frequently extended to 300 or
400 miles, while the u.h.f. channels (14-84)
may go as far as 250-300 miles.

Recently, TV DX'ers have observed
“bursts” of reception over distances of 200
to 1000 miles. Scientists now think these
bursts are due to meteors. Considerable
research is taking place in an effort to
track down the true cause of this peculiar
effect. TV pictures in these bursts are gen-
erally good, but last from 2 to 15 seconds
—often too short for positive identification.

Individual Results. No article on DX
TV reception would be complete without a
resume of some results of the individual
DX’ers. One of the foremost is Robert
Seybold of Dunkirk, New York. Bob's loca-
tion provides him with an over-water path
towards the midwest. He is able to see up-
wards of 35 stations every day at distances
up to 350 miles on v.h.f. channels and 150
miles on u.h.f. channels. Bob has seen 270
stations in 44 states!

Another powerful DX’er is Bedford
Brown of Hot Springs, Arkansas, who
boasts of having seen 234 stations in 40
states. Bedford has seen 76 stations in a
single day. His log includes visual identifi-
cation of stations in Brazil, Argentina, and
Venezuela.

Dick Lowry of Temple, Texas, has been
DX'ing seriously for just over a year. His
TV screen has been illuminated by 179 sta-
tions in 39 states. Also included are many
stations on the high band (Channels 7-13)
including Channel 9, XEQ, Mexico City,
over 900 miles distant.

Ed Sparks of Odessa, Texas, also has
seen a total of well over 150 stations. Ed’s
best DX haul included Channels 7, 9, and
11 from Cuba, across the Gulf of Mexico.

The author has seen 128 stations in nine
countries. I think I hold the world's record
for distance on hoth Channels 2 and 4,
having logged Channel 2 from Rio de Ja-
neiro, Brazil, in 1954, and Channel 4, Bos-
ton, WBZ, on June 5, 1955.

DX TV Cilub. Readers interested in
learning more about DX TV may write to
me at 4832 North Fruit Ave., Fresno, Calif.
I will be pleased to tell you about a club
which has been formed to collect DX TV
reports for scientific purposes. —{30-

POPULAR ELECTRONICS
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“MISSILE MASTER”

SUPER-BRAIN for controlling America's super-weapons, the
A “Missile Master” is the country’s first electronic system de-
signed specifically for coordinating the use of NIKE antiaircraft
missile hatteries and other advanced Army weapons as they be-
come available.

Built by Martin, the systam can be used independently, or in
conjunction with units of the recently announced Air Force
semiautomatic ground environment area defense system (SAGE).
Reliable and versatile, the Missile Master is the first integrated
system for tying together a'l elements of antiaircraft missile de-
fense- -from target detecticn to target destruction. It consists
primarily of an automatic data communications metwork and
automatic data processing and display equipment.

The system locates and identifies aircraft, displays this data
on giant-size screens, and sends instructions to the firing line.
What’s more, Missile Master operators observe what the weapons
and men on the firing line are doing—and can correct errors, di-
rect concentrated fire on a farticular target, and prevent friendly
aircraft from being hit by our own weapons.

The Missile Master relies heavily on intricate and ingenious
electronic circuits to handle information and solve complex prob-
lems almost instantaneously. Combined with the judgment of
trained operators, a single installation can weld a number of
widely scattered guided missile batteries into a formidable de-
fense force. Each system
is housed in a two-story
building. Nerve-center 1s
the operations room
where Army personnel at
radar-type display con-
soles have a view of the
over-all air situation for
a given area.

Target information
passes into a tracking sys-
tem and is displayed on
the consoles. Targets are
selected and assigned to
missile commanders for
firing action. A special
operator, known as the
“friendly protector,” as-
sures that friendly tar-
gets are not fired upon.

Efficient use of each
firing battery is assured
by a target assignment
system which avoids du-
plicating firing commands. Another part Each operator has his own
of the system makes sure that any data  display console. These men
received by SAGE corresponds to the posi- are using photoelectric
tion of the targets as actua.ly seen on the !ight cuns placed
local radar. If SAGE data are not avail- 292ins? the radar
able, the tracking operators can spot their sc;ee",‘ te [recard

and enter target
own targgts: ) data info the elec-

The Missile Master was bhuilt by the  jonic tracking sys-
Martin Company, Baltimore, aided by Air- iem. Screen shows
borne Instruments Laboratory of Mineola  "picture” of large
N. Y. and the American Machine & Foun- area, or close-up
dry Company of N. Y. 30— view, as desired.

June, 1956 45
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f"’s Baked Baffle Claimed

oy

Entire "Vibranon' enclosure consists of two mar-
ble-like slabs fitted into corner. Front slab with
speaker cutout anchors to wall with V.shaped wire
shown'below. Triangle top rests on rod. Speaker
bolts down easily on countersunk screw threads.

o

Better than Wood

AYBE this girl's pose means that the speaker en-
closure supporting her stance sets a new fashion

for hi-fi. Actually, the “Vibranon” goes
farther than just fashion, being a serious
and significantly new approach to an old
audio problem. The first commercially
available hi-fi loudspeaker baffle made of a
totally non-resonant material, it resembles
marble and is molded and baked.

The advantage over wood is that the new
material simply cannot vibrate along with
the speaker cone and thereby add false
coloration to the tone of the speaker. Of
course, heavily braced, thick wood panels
won't vibrate either. But such sturdy wood
construction is usually expensive. ‘“Vibra-
non” claims equal or better results at
much lower cost.

Design of the baffle is simplicity itself.
It consists of only two slabs that fit in
any corner. The two walls and the floor
form the remaining sides of the baffle. Felt-
lined edges assure airtight fit.

The baffle works on the bass reflex prin-
ciple. Lows emerge from two openings at
the bottom. Response reaches down to 35
cps. The absence of parallel surfaces pre-
vents formation of standing waves, which
keeps the baflle from booming.

Absolute rigidity of the marble-like ma-
terial helps the speaker handle heavy tran-
sients, such as drum beats, without ran-
dom vibration. With such help from the
baffle, even inexpensive speakers sound
amazingly clean.

The “Vibranon’s” inventor, Mr. Mayeri,
lived until recently in the isolated high-
lands of Persia, where modern science is
still unknown. He became fascinated with
electronics after coming to America a few
years ago.

The enclosure, made by Techart Mfg. Co.
of Brooklyn, sells for about $60—at Har-

vey Radio Co., 103 West 43rd St., and
Durant Sound Co., 8 West 55th St., New
York, N. Y. (plus freight). —30—

Scholarships for Electronics Students

WITH THE GREAT shortage of engineers in
the electronics industry, more engineers
must be trained to take care of the grow-
ing demands. The West Coast Electronics
Manufacturers Association is tackling the
problem in a practical dollar-and-cents
way by sponsoring college scholarships
leading to degrees in mechanical or elec-

46

trical engineering. Degrees in physics are
also sponsored.

During the current school term, twenty-
five students are attending fifteen West
Coast schools with financial aid from this
fund. The scholarships are awarded to
freshmen and sophomores picked by the
deans of the engineering departments.

POPULAR ELECTRONICS
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By RICHARD GRAHAM

Half-price v.t.v.m. uses
new approach in simple
design to achieve good

accuracy and stability

| HOW IT woRKS

Basically, the circuit is a bridge in which each
balf of the 12AU7 forms one arm of the bridge.
Potentiometer R4 forms the other two arms. Alter-
nating voltage from the transformer is applied to two
corners of the bridge formed by the junction of the
two 12AU7 plates and R4, With no voltage input to
the 12AU7 grids, the bridge is balanced by means of
R4. Any positive voltage input to the grid (pin 2)
of the 12AU7 will make that triode draw more cur-
rent. This increased current causes the cathode
voltage of that half of the 12AU7 to rise. Since the
meter is across the two cathodes, a current will be
read which is proportionate to the voltage placed on
the grid.

The fundamental range of the meter is approxi-
mately 4.5 volts. This is the range over which read-
ings will be linear. The 2.7-megohm resistor (K1) in
the probe serves to multiply all ranges of the meter
from multiples of six on the input to multiples of 4.5
(approx.) on the 12AU7 grid. Exact voltage calibra-
tion is accomplished by the voltage-adjust potentiom-
eter, R2.

Since the fundamental range of the v.t.v.m. is ap-
proximately 4.5 volts, a 4.5-volt battery must be used
for the ohmmeter section. The principle of the ohm-
meter section of the v.t.v.m. is quite simple. The
meter will read full scale regardless of the resist-
ance in series with the 4.5-volt battery placed hetween
grid and ground. However, if the grid is shunted by
any resistance, the meter reading will fall by the
anount of the voltage division between the resistor
in series with the battery and the resistor shunting
the grid.

June, 1956

HERE really isn't any need to expound

the usefulness and versatility of the
vacuum-tube voltmeter—it is one of the
basic items of test equipment in setting up
any shop, ham station, or laboratory. But
the v.t.v.m. described here can be built for
less than half the cost of the popular Kits
available today—assuming all new parts
are used in construction.

Such economy is not accomplished at the
sacrifice of performance but rather by
keeping a sharp eye on all the electrical
and constructional details. This v.t.v.m.
has an input impedance of 12.7 megohms
on all ranges. It has three d.c. voltmeter
ranges of 0-6, 60, and 600 volts full scale.
There are also three ohmmeter ranges,
making measurements of 10 ohms to 10
megohms quite feasible.

The “Economy” v.tv.m. utilizes a 0-1
milliampere meter which may be pur-
chased for approximately $3.50. (Any 0-1
ma. meter may be used—the determining
factor is mainly one of price.) The meter
is of the moving-vane type and has an in-
ternal resistance of about 1000 ohms. If a
moving-coil type of meter is used, a 910-
ohm, Y%-watt resistor should be placed in
series with the meter when it is employed
in the v.t.vm.
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Pictorial wiring diagram shows how various components are connected. Note
particularly the wiring around switch S3 and shielded lead attached to R!4.

Layout and construction details can be
seen in the photographs. The v.tv.m. is
housed in an aluminum case which meas-
ures 7" x 5" x 3",

A big item in the economy of construc-
tion is the use of 5% resistors lor the
voltage divider and ohmmeter multipliers.
It will be noted that some of the resistors
in the voltage divider ohmmeter multiplier
are in parallel to achieve the exact cal-
culated value. For example, one of the
values called for was 900,000 ohms. Since
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this is not an RETMA standard value, two
1.8-megohm resistors—which are standard

were placed in parallel (see R5 and R6
R7 and RS8).

The d.c. volt test lead should be a
shielded cable. A three-foot length of
single-conductor microphone cable is ideal
for this purpose. The common test lead and
the ohms test lead are made of standard
rubber-covered {est lead wire.

No jacks were used for the test leads
since there is never any need to disconnect

POPULAR ELECTRONICS
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@

117 VAC. %

Parts list and wiring dia-
gram of the "'Economy'’ test
instrument. Note absence of
rectifier which is found un-
necessary in this circuit.

il

YaIMEG
€. VOLTS

D
— TEST LEAD

COMMON
GROUND

R9 100K

AAAAAA

RIO

RILBK

5 1

Bl—4.5-volt 'C” battery (or 3 penlite cells in
series)

C1, C2--50-ufd., 25-volt electrolytic capacitor

C3-—.01-ptd., 600-volt ceramic capacitor

M1 0.1-ma. Shurite meter or equivalent (see
text)

R1, Rl14--2.7-megohm, Vz-watt, 10% resistor

B2, R3—1000-0hm potentiometer

R4-—5000-ohm potenticmeter

R5, R6—18-megohm, Vz-watt, 5% resistor

R7, R8—1.8-megohm, Ya-watt, 5% resistor

R9—100,000-ohm, Y2-watt, 5% resistor

| R10—100,000-ohm, Vo-watt, 5% resistor

| R11, R12—-1800-ohm, Vao-watt, 5% resistor

R13—100-ohm, Vso-watt, 5% resistor

S1-—S.p.s.t. toggle switch

S2—D.p.d.t. toggle switch

S$3--3-pos., 2-pole rotary switch

T1--Power transformer, 125 volis at 15 ma.,
and 6.3 volts, at 0.6 amp. (Stancor PS8415)

V1-—-12AU7 tube

them. In fact, the general practice of using
jacks at these points only leads to more
difficulties such as poor contact. loosening
up, etc.

The most painstaking operation in con-
structing the v.t.v.m. is making the meter
scale. First, disassemble the meter by
bending the four ears up on the back of
the meter. Next, carefully remove the
scale. Lay the scale on a piece of paper
and fasten it temporarily in place with
Scotch tape. Now, divide the scale into six
equal parts- since the meter scales are to
be multiples of six instead of ten. Use the
meter readings listed in Table 1.

Transfer the scale calibration to a new
scale which can be drawn on a white file
card. Make an arc corresponding to the
original meter scale arc. Draw lines to the
seven division points; this will divide the
scale into six equal parts. Now subdivide
each of the six divisions into five equal
subdivisions; these correspond to 0.2, 0.4,
0.6, and 0.8.

The next step is to draw in the ohm-
meter scale. You can do it by referring to
Table 2. Draw another arc for the ohm-
meter scale just above the voltmeter scale.
From the data in Table 2, a line is drawn

June, 1956
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Inside-the-case view of the v.t.v.m. shows actual lo-
cation of the major components used by the author.

on the new scale through the center point
and the voltage scale reading indicated.
Both arc and calibration points and letter-
ing for both scales can be inked in with
India ink and the pencil guide lines erased.
The scale can then be cut to size. Use
paper rubber cement over the original
meter scale to hold it in place.

After the unit is constructed, the only
calibration necessary is for the d.c. voltage.
The 4.5-volt battery can be used as a con-
venient source of known voltage. Tem-
porarily remove the battery from the cir-
cuit. Set the meter to the 6-volt position.
Set R so that the meter reads zero. Con-
nect the voltage test probe to the positive
end of the 4.5-volt battery, and connect
the common lead to the negative end of
the battery. Adjust R2 inside the v.t.v.m.
so that the meter will read 4.5 volts. This
automatically calibrates all the voltmeter
ranges. The battery can now be reinstalled
in the v.t.v.m.

The ohmmeter is calibrated in use by
adjusting R3 on the front panel for full
scale when the function selector switch is
in the ohms position. —{30

Variable Power Supply for Experimenters

VERY now and then a friend drops by

with a small gadget he wants tested.
In each case I have to use different plate
voltages. It was quite a problem until I
constructed a unit which will supply a
variable d.c. potential from 50 to 350 volts
and a filament supply of 6.3 volts a.c.

Potentiometer R3 sets the d.c. output to
any selected value. The 6.3-volt winding
supplies filaments of the 6V6 and any other
tube that requires it. Although the power
supply is conventional, the metering cir-
cuit is a time saver for those who don’t
like the idea of installing a meter or drag-
ging out the voltmeter each time the plate
voltage is changed.

I used a 0-5 d.c. voltmeter purchased
for $1.95 in a surplus store. With a d.p.d.t.
toggle switch, d.c. voltages and milliamps
can be read with a tlick of the switch. Re-
sistors R/ and R2 are values needed with
this meter, but any d.c. meter will work
by changing RI to read milliamperes and
R2 to read d.c. voltages.

Any transformer and rectifier tube that
is available will do; or local radio shops
have old radios for $1.00 and up that con-
tain all parts except the meter. Use your
voltmeter and a milliamp meter to check
the unit before you rely on meter read-
ings.—G. W. Pellerin. Jr. (301

Wiring diagram of power supply and parts ict.

Cl, C2—-10-ufd., 450-volt elec. capacitor
CHI--110-ma. filter choke
R1-—100-ohm, V,-watt resistor
R2—50,000-0hm, V»-wait resistor
R3--250,000-0hm potentiometer
S1, S3—S.p.s.t. toggle switch
S2- -D.p.d.t toggle switch
T1--350-0-350 power transformer
VI1—5Y3-G tube

V2-—6V6-GT tube

METER--0-5 d.c. volls
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England Sets Up TV Training Cenfer

AST YEAR, commercial TV sudden-
ly threw some spice in Britain's
bland television diet. For the first time
in the history of broadcasting in Eng-
land, the government-sponsored pro-
grams of the British Broadcasting Cor-
poration (B.B.C.) were rivaled by a
newly licensed commercial TV network.
Since England had been among the
earliest TV pioneers, sending out regu-
lar program schedules almost ten years
before TV took over America, all the
technical problems had been pretty well
ironed out. The snag was in personnel.
When the new commercial TV company
more than doubled TV activity in Eng-
land, there just weren’'t enough people
who knew how to put a show on the air.
The answer to this problem has lit-
erally taken on concrete shape. The
brand-new Marconi Television Centre
now rises in downtown London, training
a whole new generation of camera men,
sound technicians, maintenance crews.
This TV school includes a fully
equipped studio with a 2000 square-foot
stage, the latest type cameras, video
monitors and audio mixing consoles.
There are also complete facilities for
filmed TV programs, including film
editing and sound dubbing machines.
Even a remote pickup truck is available
in training for on-the-spot coverage. TV
producing firms wishing to train their
own staffs in studio operation can rent
both faculty and facilities of the Mar-
coni Centre.

With the new Centre as its hub, TV
studio work is a lively newcomer to
the ancient and established trades of
Britain. No doubt this first generation
of young technicians will start for their
new trade the tradition of workmanlike
competence characteristic of British

craftsmen.

June, 1956

Sound crew (top) learns ta trail action on set
with mike boom. Director pcints at low-hanging
mike to warn against lowering the boom into
the camera's field of vision. Cueing actors
on different sets (cemter), the directcr coordi-
nates switch-over with girl &t contral console,
who selects on2 of four cameras frem monitor
screens over control room window (kottom]}.

Intricate camera innarcs (left) are unraveled
by teacher for benefit of maintenance students.
The show must go on; trained troubleshooters
and standby equipment mak= sure that it does.
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LAFAYETTE RADIO
100 Sixth Ave.
New York 13, N. Y.

HARMAN-KARDON, INC.
520 Main St.
Westbury, Long Island,
N Y.

AANRSERANSENEREE

QUAM-NICHOLS CO.
Marguette Rd. &
Prairie Ave.
Chicaga 37, IIl.

GARRARD SALES CORP.
Port Washington, N. Y.

LU T I T TR

HERMAN HOSMER
SCOTT, INC.

385 Putnam Ave.

Cambridge 39, Mass.

UNIVERSITY LOUD-
SPEAKERS, INC.

Desk PA-8

80 So. Kensico Ave.

White Plains, N. Y.
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Turntable and tone arm of profes-
sional quality at reasonable cost are
available as complete assembly or as
separate components. Turntable (PK-
100, net $49.50) uses 4-pole shaded
motor, features variable adjustment at
three speeds (331/3-, 45-, and 78-rpm).
Wow is less than 0.2%, flutter less than
0.05%. Arm is viscous-damped (PK-90,
$19.50 net), accepts all cartridges, will
handle discs up to 16” in diameter. |If
dropped, arm cannot damage records.

AM-FM tuner features new '"FM Rum-
ble Filter," a 10-kc. AM whistle filter,
and a cathode-follower output. Full
Armstrong circuit (limiter-discrimina-
tor} is used. The "Rondo,” {Model
T-120) is only 33" high. Net price of
$95.00 includes metal cage.

Low-cost 12 woofer handles 10
watts of power, has frequency response
of 40 to 5000 cps * 5 db, with resonant
point at 60 cps (Model 12A10L, $16.00
net). Fifteen-inch version handles same
power but bass response extends to 30
cps, with resonance at 45 ¢ps (Model
ISAI0L, net price $21.00). Either woof-
er may be used with company's Model
3AI5T or 5AIST tweeter, or with any
other tweeter of similar quality, to make
a 2-way speaker system.

Record changer intermixes 12-, 10"-,
and 7"”-diameter records and plays at
standard three speeds. The '"Renown''
(Model RC-121) is Garrard's newest
unit; it can be used as a manual player
r fully automatic changer. Arm ac-
cepts any standard pickup. Four-pole
motor is shaded and shock-mounted.
Turntable is covered with rubber mat
to minimize rumble pickup. Net price,
$42.50 (less cartridge, 45-rpm spindle
adapter, and mounting base).

Amplifier (Model 99-B) has power
output of 22 watts, plus complete audio
"front end." Control facilities include
record preamp-equalizer, tape playback
control, and all switching needed for
hi-fi system. Response is 20 to 30,000
cps. Net, $99.95.

Bass reflex speaker enclosure with
rear horn-loading can be built from kit
containing pre-cut panels. Enclosure
may be used in any position in room,
can house any type—or combination of
—speaker units from single-cone speak-
er to separate 3-way system. Model
KEN-12 {shown in photo) is for 12" re-
producers, sells for $39.75. Model
KEN-15 houses 15" units, nets for
$49.75. Both kits, known as "KwiKits,"
use ¥ birch plywood.

POPULAR ELECTRONICS
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Coaxial speakers and separate two-way systems

are examined in the first part of a new sen'es‘.

By H. H. FANTEL

Associate Bditor

HANKS to recent advances in audio pro-

gram sources, many home music systems
have outgrown the single-unit, wide-range
speakers on which most audio fans first cut
their hi-fi teeth. Today’s records, tapes, and
FM broadcasts furnish signals of such
range and quality that only a multiple
speaker system can do them {ull justice.

Just to set things straight at the outset, a
“multiple speaker system” does not mean
simply adding extension speakers to an ex-
isting speaker setup. It does mean using
separate reproducers to handle different
frequency ranges. A two-way speaker sys-
tem divides the audio range into lows and
highs for a woofer and tweeter, respec-
tively. A further refinement is to divide the
sound into lows, mid-range, and highs for a
three-way system-—woofer, squawker, and
tweeter.

How does this division help? An orches-
tra uses separate instruments to produce
different frequency ranges. To reproduce
the orchestra’s full tonal range, a multiple
speaker system imitates the original divi-
sion of labor between the musical instru-
ments. For instance, the three-way speaker
system corresponds roughly to such instru-
ment groupings as violin, cello, and bass
viol—or, flute, clarinet, and bassoon. The
idea is the same in each case: each instru-
ment within the group can best handle a
specific frequency band. You can’t get pip-
ing piccolo notes from a bass tuba, and you
can't squeeze deep growls from a flute!

Specialized Speakers. The optimum
range of any speaker lies in the region
near its natural resonance. Response grows

June, 1956

weaker at outlying frequencies. Beyond cer-
tain limits, the speaker becomes mute. A
single-unit speaker necessarily suffers from
having to do two jobs at once—from having
to stretch its response both ways from a
single resonant point. Such a speaker may
strike a good musical balance, but only
at the sacrifice of extreme highs and lows.

No such compromise limits the perform-
ance of multiple speaker systems. Free
from the over-all responsibility of the
single-unit speaker, tweeters and woofers
can be designed to specialize in treble and
bass. Their widely spaced resonant points
enable them to reach the extreme frequen-
cies at both ends of the audio band.

Pushing out the frequency limits is only
half the story. Since each speaker in a
multiple system operates only within the
relatively narrow band best suited to its
design, it can cover this band with less
effort and more uniform efficiency. The
result is flatter and smoother response
throughout.

IM Distortion. Contributing to listening
pleasure perhaps even more than added
range is the reduction of intermodulation
(IM) distortion. This type of distortion
often occurs in single-unit speakers where
treble and bhass are sounded simultaneously
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Different versions of the "dual cone' principle with mechanical
crossover. Lower left, Altec Lansing ""Biflex." Upper left, Electro-
Voice "Radax.” Center, University "Diffusicone.” Right, Stephens
"Co-Spiral." These speakers use a single voice coil; cones are
treated so that inner section reproduces highs, outer part lows.

from the same speaker cone. The treble
then becomes modulated by the bass in
much the same way that an r.f. carrier is
modulated by the a.f. signal in a radio
transmitter. The resulting sidebands clash
against the music in subtle dissonance.
Since its level is usually low, IM distortion
may be hard to detect at first hearing. Yet,
after long listening, it causes nervous strain
—one of the chief factors in “listener fa-
tigue.” DMultiple systems simply sidestep
this IM problem by physically separating
treble from bass.

Dual Cone Speakers. A two-way sys-
tem consists of a woofer and a tweeter
with a frequency divider or ‘“‘crossover” to
separate treble from bass and feed each to
its appropriate speaker. The simplest—and
generally cheapest-—approach to two-way
performance is the ‘“dual cone” type of
speaker. This type incorporates some, but

Graph shows response of two-way speaker sys-
tem using woofer and tweeter. Compatibility of the
two reproducers is vital to the mid-range. Overlap-
ping is desirable, prevents audio gap in the response.

WOOFER

COMPAT IBLE
TWEETER

OUTPUT s

HIGH

AUDIO FREQUENCIES
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not all, aspects of the two-way principle.
The dual cone speaker uses a single mag-
net and voice coil to drive two cones of
different resonances. A light, stiff inner
cone acts as tweeter while a larger, heavier
outer cone handles bass. In some models,
the two cones form concentric rings. A
strip of soft material, known as a “mechan-
ical crossover,” lies hetween the two cones.
It transmits the heavy bass thrusts but
absorbs the rapid treble vibrations, thus
providing an elementary sort of frequency
separation between the two cones.
Speakers of this kind (e.g., the University
“Diffusicone,” the Electro-Voice “Radax,”
Permoflux, Stephens “Co-Spiral,” Altec
Lansing “Biflex,” etc.) offer excellent value
in the 840-3$50 class. They represent an
economical compromise between a single-
cone unit and the full two-way system
which uses separate treble and bass drivers
and an electrical crossover network.
Coaxial Speakers. The coaxial speaker
is a complete two-way system with inde-
pendently driven woofer and tweeter. The
tweeter, either horn or cone type. nes-
tles inside the woofer. Coaxials therefore
take up less space than separate woofer and
tweeter components and require only a
single cutout for mounting. Hidden within
the housing, or enclosed in a separate box,
are the coils and capacitors of a full LC
crossover network. This electrical network
separates bass and treble more accurately
and effectively than the previously de-
scribed mechanical crossover, enabling co-
axial speakers to rival the performance of
separate component systems. Among coax-
ials, the margin of quality largely remains
with models featuring full LC crossover.
Three-Way Speakers. Some manu-
facturers, notably Electro-Voice, Univer-
sity, and Jensen, carry the coaxial principle

POPULAR ELECTRONICS
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a step further and produce “triaxial”’ speak-
ers. These are neatly tucked-together three-
way systems. The Jensen Model G-610 is the
only speaker in this group that uses com-
pletely independent drivers for all three
speaker elements. Others use a common
driver with mechanical crossover for bass
and mid-range, and a separate driver with
electrical crossover for the tweeter.

Crossover Networks. Also called “di-
viding networks,” these circuits divide the
total frequency range into treble and bass
channels. The network must keep bass out
of the tweeter lest the heavy bass ampli-
tudes damage the tweeter assembly and
produce harsh sounds as well. Conversely,
treble must be kept out of the woofer where
it might cause IM distortion or simply burn
up as heat because the heavy woofer cone
cannot keep pace with rapid treble vibra-
tions.

A complete crossover network, therefore,
combines low-pass (inductive) and high-
pass (capacitive) filters. A simple capacitor
in series with the tweeter, sometimes found
in low-cost installations, is somewhat effec-
tive but is not a true LC network. As a
high-pass filter, it will help channel most
of the highs to the tweeter and keep bass
out of it. But it is—at best—a short cut;
there is no inductance provided to inter-
cept treble that might reach the woofer.
The door is thus left open to whatever IM
distortion may occur within the woofer
range.

Separate Speaker Components. In
their quest for the best, audio designers
find limitless leeway in devising speaker
systems consisting entirely of separate
components. Freed from the restrictions of
the coaxial frame, designers of speaker
systems may use oversize parts to achieve
greater power capacity and improved per-
formance. Adding a “squawker” for the

Basic tweeter types are illustrated by examples below.

Woofer specializes in
bass and forms "bot-
tom’ half of two-way
speaker system. This
12" University woofer
has response from 40
to about 6000 cycles.
Provisions are built in
for frequency cutoffs
at 700, 2000, or 5000
cycles. Other woofers
are available in 8"
and (5" sizes.

mid-range, and a ‘“super-tweeter” for ex-
treme highs results in a three-way or four-
way system. The advantages of such a sys-
tem lie in further reduction of IM distor-
tion. The greater the number of speakers,
the narrower the band to be covered by any
single speaker. Hence, there is less chance
for intermodulation within that band. Of
course, these refinements are realized fully
only when the rest of the hi-fi system (am-
plifier, tuner, and pickup) equals the qual-
ity of the speaker system. Such elaborate
systems also involve more elaborate—and
carefully designed- -crossover networks as
well as larger housings.

In a two-way system, the physical
separation of the woofer and tweeter also
precludes the possibility of acoustical inter-
ference between treble and bass, which
sometimes besets coaxials — where the
tweeter may lie directly in the path of
low-frequency notes. The separate two-way
system is ideally suited for the use of
folded horn enclosures. The woofer may
be located at the horn’s apex, deep within
the enclosure, while the tweeter is front-
mounted for direct treble radiation.

Ready-made, factory-assembled multiple

Left, the Electro-Voice T-35

horn tweeter which relies on diffraction principle to spread highs. Center, Altec Lan-
sing’s 300-A: this horn tweeter uses multicellular construction to fan out highs. Right,
Lorenz LP-65; in this cone tweeter, highs are spread from stiff, shallow, plastic diaphragm.
Choice of a cone or horn tweeter is largely a matter of personal listening taste.

June, 1956
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speaker systems come in a variety of en-
closures—from shelf-sized two-way “mini-
atures” with 8" woofers (suitable for small
apartments) to four-way giants capable of
filling the largest room with massive sound
of astonishing realism. The price range is
nearly as wide as the frequency range
from about $55 to several hundreds of
dollars. There are good bargains at the
bottom—and you still get your money's
worth at the top.

Home Assembly. Perhaps the main
attraction of separate speaker components
is for the audio fan who assembles his own
system. Liberty to try out different combi-
nations of woofers and tweeters makes sep-
arate speaker components the natural
choice for the hi-fi experimenter. One
could, for example, compare various horn
and cone tweeters to pick the type and
model best suited to his own room acoustics.
The separate—and independently mounted
—tweeter (or tweeters) may be pointed at
any desired angle. Remarkable realism
often results from turning the tweeter
away from the listener to let the highs
reflect from corners or bounce off the ceil-
ing. The sound then becomes diffuse and
non-directional, and the listener feels pleas-
antly “surrounded” by the music. Separate
tweeter level controls (included in most
large systems) balance the proportion of
highs and lows for any listening situation.

“Growing’’ a Speaker System. Flexi-
bility in combining different woofer and
tweeter components is also a money-saver.
Audio fans who start with a single “wide-
range’” speaker can convert to a multiple
speaker system without losing their original
investment. After adding a new tweeter and
crossover hetwork, the old wide-range
speaker may serve as a woofer. Later, if a
larger woofer is desired, the original
speaker still remains useful as a fine mid-
range “squawker.” In this way, the speaker
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system grows up gradually, keeping pace
with the listener’s own tastes and his lim-
itations of budget.

Recognizing this interest on the part of
many audio fans, some manufacturers have
worked out such gradual “speaker expan-
sion” programs in kit form. Speakers are
bought and added one at a time until a
complete three- or four-way system is as-
sembled, thus distributing the load not only
electronically but financially as well. These
factory-planned expansion systems also
assure the customer that all speakers
and their crossover networks will be cor-
rectly matched.

Picking Your Own Components. The
most adventurous among radio fans insist
on experimenting more freely, combining
different makes and types of speaker com-
ponents for what they hope will be a unique
and personal achievement. Therein, for
many serious hobbyists, lies much of the
excitement and reward of hi-fi.

Once he is on his own, there is no sure
way of foolproofing the efforts of an audio-
phile. Yet, the following hints might avert
costly blunders:

1. Woofer, tweeter (and mid-range unit,
if any) must be “compatible” in terms of
crossover frequency. Between them, the en-
tire audio range must be covered continu-
ously. If woofer response falls off below the
frequency where the tweeter takes over,
the resulting response gap plays havoc
with the middle, imparting a strangely dis-
embodied feeling to the sound. For smooth
transition, a certain amount of overlap
between speakers is desirable, as long as
the woofer and tweeter are so positioned
that no phase cancellation occurs in the
overlap band.

Compatibility and non-compatibility are
illustrated in the graph on page 54. If
an already-present single-unit speaker is to
be expanded into a two-way system by the
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addition of a tweeter, the crossover fre-
quency must be at—or above—the low-
frequency cutoff of the tweeter. Other fac-
tors remaining the same, the lowest feasible
crossover point will give the best perform-
ance, since it reduces IM in the woofer.

2. The crossover network itself must
actually furnish the dividing frequencies
and impedance ratings required by the
speaker components. A tweeter designed
to take over at 4000 cycles should not be
connected to a network with a crossover
frequency of 2000 cycles. Similarly, a
network for an 8-ohm impedance might not
do too well connected to a 16-ohm speaker.
Commercial crossover networks are clearly
labeled for correct connections.

3. Where no level control is provided for
adjusting the relative output of woofer and
tweeter, these speaker components should
be about equally efficient, so that neither
“‘outshouts” the other.

The use of more than one woofer and
tweeter in two-way and three-way systems,
various crossover values and their applica-
tions, matching components of varying im-
pedance ratings, and general descriptions
of typical three- and four-way systems will
be discussed in later articles. —{30—

Representative coaxials {read-
ing from left to right, pages 56 and
57}. Cutaway view of University
6201, in which the horn tweeter
nestles within the frame of the sur-
rounding woofer. The Lorenz
LP-312-1, showing how the cone
tweeter described in the text is
mounted on a frame across the
L front of the woofer. Altec Lans-
ing 604C speaker combines a 15"
woofer with a multicellular horn
tweeter; crossover network is in
separate box. Cutaway view of
Jensen H-222, another example of
a low-cost full coaxial. The Bozak
B-207A utilizes two coaxially
mounted cone tweeters.

Complete separation of components distinguishes
full 2-way system from the coaxial. Physical inde-
pendence of tweeter from woofer permits increas-
ing relative sizes, allows higher power ratings, often
enables mor: advantageous placement of unifs.

Low-Cost B Battery Rejuvenator

June, 1956

A 67%-volt B battery rejuvenator has
been arnounced by Lafayette Radio,
100 Sixth Ave., New York 13, N. Y. This
unit may also be used to replace a B
battery when the voltage requirements
are near a 117-volt a.c. source. The port-
able eliminator/rejuvenator is fused for
additional safety. Known as the Model
F-195, it measures 1%4” x 2%” x 15" and
is sold complete with a convenient 6’
line card Experimenters using 67%-volt
batteries will find that this unit adds
many hours of life to their partially
run-down batteries.

- 57

wwWwW americanradiohistorvy com


www.americanradiohistory.com

I’ .T‘ 29295 ‘n‘rb
Nrr9h5935955
25232222753,

4okt dans
‘+'° 7777-1??7

Betting Safe on the Weather

EW GAMBLERS would take bets on the

way the wind might turn a week from
now. Yet at the Weather Bureau in Wash-
ington, a giant gambler with a steel brain
will soon lay four-to-one odds on just that
kind of deal. Nobody minds, because every
time he wins, the public benefits.

Like any skilled gambler, the Weather
Bureau’s electronic IBM computer is bet-
ting on a “system.” Its system for predict-
ing the weather is based on a ‘“mathe-
matical model” of the weather-generating
layers in the atmosphere. Such a mathe-
matical model is a sort of mental picture
of a situation expressed in equations under-
stood by the computer. The equations de-
scribe the situation not only “as is” but also
take into account all possible ways in which
the situation might change.

In our particular case, the ‘“‘model” repre-
sents the air ocean over the United States.
Its drifts and swirls are continuously
charted and teletyped to Washington from
171 Upper Air Sounding Stations through-
out the country. Since conditions must be
graphed on several different altitude levels,
the data represent a “three-dimensional
chesshoard” on which movement takes
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By Herbert Reid

place up and/or down as well as sideways.

Readings of wind velocity, barometric
pressure, temperature, moisture, etc., natu-
rally vary from hour to hour. But the prin-
ciple by which these factors interact to de-
termine our weather stays always the same.
This unchanging principle of atmospheric
interaction is retained in the computer’s
magnetic memory.

With this vast background information
always on hand and constantly ‘“consulted”
by electric scanning pulses, the computer
develops current weather reports into pre-
dictions for the future.

Fast Figuring. Each prediction means
a mass of math. The greater the number
of factors considered, the more reliable is
the forecast. The most accurate nation-
wide 24-hour weather forecast possible to-
day involves about ten million calculations.
On such a job, the weather outruns the
weatherman. With a houseful of clerks
buzzing away on ordinary desk calculators,
reports might get out just in time for last
year’s newspaper.

POPULAR ELECTRONICS
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Up to now, the main reason for the un-

certainty of weather forecasts was the
early deadline. There just wasn’t enough
time to do all the necessary figuring. Hence,
hunches had 1o pinch-hit for mathematics.
The new computer, performing 14,000
mathematical operations per second, clicks
out the answer in 48 minutes. It is now
possible for the first time to make accurate
forecasts before the prediction turns into
history.

On a trial run before installation, the ma-
chine astounded the members of the staff
by spotting a brewing storm that they had
missed completely. Senior weathermen were
delighted to be ‘‘shown up”’ by the robot
newcomer.

At present, the Weather Bureau com-
puter grinds out weather maps for the next
36 hours. The computation of such a map
takes only 105 minutes. Weathermen are
now working to stretch the reliable predic-
tion span to 72 hours. Even weckly and
monthly forecasts may soon hoast up to
80% accuracy. Basic research is busy de-
fining the mathematical basis for such long-
range prediction.

While ultimate hopes are high, immediate
expectations must still be held in check.
All weathermen know that after a major
breakthrough scientific progress returns to
its gradual pace. Initial operation of the

June, 1956

High-speed printer at left automati-
cally translates computer output into
numbers correctly placed on map. Con-
tour lines drawn around areas of equsl
numbers show data needed for forecast.

1- “'j_‘ranana'aann‘rt -

new sysiem must be evaluated, shaken
down, and sireamlined until reliable results
can be taken for granted. Various mathe-
matical models may yet have to be explored
in terms of their theoretical limit of accu-
racy.

More Automation. As if all this weren't
enough, weathermen are now teaming up
with electronics engineers to make weather
forecasts almost fully automatic. At pres-
ent, information from outlying stations is
fed to the computer on punched cards after
the data come in on the teletype. To elimi-
nate the time-consuming card punching,
scientists are considering the possibility of
telemetering weather data directly into the
computer.

Weather signals from balloons aloft
would be re-transmitted by ground stations
over telemeter lines or relays. The com-
puter could then continuously “keep posted”
on atmospheric changes as they occur. Of
course, the input section of the computer
would have to be modified to ‘“read” the
telemeter signals instead of the punched
cards. Even the most optimistic admit that
this may still be far in the future.

Meanwhile, as an intermediate step
toward automation, teletype machines have
been designed to present their information
directly in punched card form rather than
in printed alphabet letters. Consequently,
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the teletype information no longer has to
be “translated” by hand into punched card
code. This automatic coding eliminates the
chance of human error misguiding the com-
puter. Eliminating routine coding opera-
tions also saves time and frees personnel
for more vital tasks.

Nature vs. Man. Floods and hurricanes
taking their tragic toll remind us dramati-
cally how human life is intertwined with
the whim of the weather. From airline
flights to scheduling baseball games, the
modern community depends on accurate ad-
vance weather news. Less obvious, but

Navy, Air Force and the U.S. Weather Bureau
chipped in their cash and know-how to set up joint-
ly this IBM installation for mathematical weather
prediction. Racing ahead of speed limits formerly
imposed by desk calculators (left), the electronic
computer completes complex forecast figuring be-
fore the weather catches up with the prediction.

reaching more deeply into our national life,
are such long-range weather factors as
crop prediction and water supply.

Like a giant hand, the force of weather
grips the whole surface of our planet. Aside
from occasional attempts at seeding rain
clouds, the atmopshere still eludes human
control. But the new electronic aids to
meteorology take the surprise element from
the elements. We are no longer quite so
helplessly at their mercy.

When Mark Twain complained that
“everyone is talking about the weather but
nobody's doing anything about it,” he could
hardly have envisioned a huge maze of elec-
tronic circuits with feelers flung across a
continent, converting climatic quirks into
an almost sure pattern of predictability.
And the rain and thunder gods of our an-
cestors would be even more amazed.

CD or Hi-Fi Crystal Set Offered by Heath

A SENSITIVE CRYSTAL set using two tuned
circuits has been announced by the Heath
Co., Benton Harbor, Mich. Attractively
mounted in a black Bakelite case, the re-
ceiver is self-contained and has nothing to
wear out or fail in service.

Sold as a complete kit with elaborate in-
structions, the Heath Co. feels that this
unit will serve three purposes. A beginner
can use the manual to understand the fun-
damentals of radio reception, the house-
holder can use it for Civil Defense and the
hi-fi fan for excellent AM reception.

POPULAR ELECTRONICS
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E THOUGHT you might like to hear

about the experiences of another steady
s.w. reporter from New England, Paul
Mathieu. Paul, who is 17, lives at 25 Chest-
nut St., Southbridge, Mass. He is a senior
at Mary E. Wells High School in South-
bridge.

Replying to our questionnaire, Paul says
that he does his DX’ing on a Hallicrafters
SX-28-A receiver, a 15-tube superhetero-
dyne. To bring
the signals in-
to his shack,
he uses an
end-fed rec-
tangular-
shaped 1on g-
wire antenna,
about 40 feet
above the
ground and
the same in
perimeter.
Supple-
menting this
antenna are
two 100-foot
long wires oriented NE/SW and NW/SE.
Additional equipment includes a home-
made two-tube preselector, an antenna
tuner, three-speed turntable, auxiliary
audio amplifier, Admiral table model
superhet, and a Sessions time clock and
switch system.

Paul first became interested in radio in
late 1954. He is a Novice, with the call
WN1YZH, and hopes to obtain his General
soon. His first foreign verification was from
Radio Gonaives, Gonaives, Haiti. At one
time he had a report to Radio Commerce,
Port-au-Prince, Haiti, published in a Hai-
tien newspaper in a radio column. He car-
ries on a steady correspondence with Sr.
Luis D. Carbone Mora, Director General of
the Iquitos station of Radio Nacionul del
Peru.

Since 1954, Paul has logged & total of 92
countries, with 83 of them verified. He has
heard 151 s.w. stations, with 112 veries.
Paul’s most prized veri is from Radio Tahiti
in Papecte, Tahiti. When writing to the
foreign stations, his letters are in English,

June, 1956

French, Spanish, or Greek. Being able to
read, write, and translate Greek has made
him an invaluable reporter on the activities
of the various Greek stations.

Paul writes that his favorite s.w. bands
are 41 and 49 meters or, roughly speaking,
5900 to 7400 ke. His favorite s.w. stations
are those of the Swiss S.W. Service because
of the great variety of interesting programs
and a usually reliable signal. His best DX
includes Tahiti, Japan, Noumea, New Zea-
land, Lebhanon, VLT6, the Forces Stations
in Athens and Larissa, Greece, and Radio
Mediterraneo, Valencia, Spain.

Radio clubs to which Paul belongs in-
clude the Newark News Radio Club and
the Quinnebaug Valley Radio Club of
Southbridge. He is also interested in
photography, languages, and any kind of
electronic experimentation.

In closing, Paul states that he would like
to see more items on choice DX-hits, instead
of so many reports on the stations that are
generally audible without trouble even to
an inexperienced DX’er.

Club Notes

One of the newer clubs at present is the
International Shortwave League of Indian-
apolis, Ind. Editor and Publisher Joel
Whitaker II writes that the club is cur-
rently undergoing changes in format but
that shortly bulletins should be going out
every month. The dues are $1.75 in North
America; $2.50 elsewhere. Details can be
obtained from Mr. Whitaker, 3156 N. New
Jersey St., Indianapolis 5, Ind.

(Continued on page 116)
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The radio shack of Paul Mathieu, WNIYZH, South-
bridge, Mass. See text for equipment line-up.
6l
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Secret Switch Paralyzes Radio

Wire jumper is soldered
across the two terminals inside
the plug. Drill two small holes
through the cover of the plug
(below) so that the plug can
be fastened te a key chain by

means of a

Phone plug and socket, while
small in size, are husky enough
to carry |17-volt a.c. house
current—or battery current—
without heating. The above
photograph shows how socket
is mounted on the rear panel
of a radio cabinet.

YOU HAVE a piece of radio or elec-
tronic equipment that you don’t want
anybody to use while you're away from
home or shop, install the simple plug and
socket shown in the photos above. The
socket is connected in series with the pow-
er supply (either 117-volt a.c. or batteries)

small
dial cord or fish line.

loop of

The 'key™ is plugged into
the socket while the radio
is in use. There is no danger
of shock because the exposed
part of the plug is well insu-
lated, and the mounting screws
of the socket are insulated
from the socket terminals.

of the equipment to be protected. If you
want to use the equipment, simply insert
the shorted plug into the socket. When
you leave, pull out the plug and take it
with you. Mount the socket where it is
not easily seen, and keep the “key” a se-
cret!—Arthur Trauffer. —30

Phono-Plug to Phone-Jack Adapter

N EXPERIMENTAL and test work, or

for permanent installations, you will
sometimes want to connect a phono plug
to a phone jack. A shielded adapter can
easily be made from junk-box parts—or
for about 35 cents if you buy new parts—
which will do this job quickly and effi-
ciently.

Cut off a 1”-diameter metal container to
a length of 1%”, using a fine-tooth thin-
blade hacksaw, and
smooth the rough-cut
edge with a knife blade
or sandpaper. Drill a
1, "-diameter hole in the
center of the bottom of
the can, and then en-
large it to %" using a
rat-tail file. This 5"
hole is for the threaded
part of the phone plug.
Solder a short length of
insulated flexible wire
to the center terminal
on the phone plug. Then screw the plug
into the %" hole in the bottom of the can,
and solder the plug to the can bottom with
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small dabs of solder at two or three spots.
If you do not have an old phone plug, buy
an Amphenol 75-MC1P plug (29 cents) and
solder the wire to the center terminal on
this plug.

A standard phono jack (about six cents)
just fits inside the can lid. Drill the three
necessary holes in the can lid, and mount
the phono jack as usual. Now solder the
wire from the center terminal of the phone
plug to the center lug on
the phono jack. The con-
nection from the outside
terminal of the phono
jack to the outside shell
of the phone plug is
automatically made
through the metal can,
which acts as a shield
at the same time. Be
sure that the phono jack
makes a good connec-
tion to the can lid, and
that the can lid makes
a good connection to the body of the can.
For an even better job, you may want to
solder the lid to the can.

POPULAR ELECTRONICS
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FEW of the many applications of

wired-wireless control were mentioned
last month in Part 1, and details were
given on a suitable one-tube transmitter
that would transmit on a single frequency
or on one of several frequencies, so that
several different receivers could be sepa-
rately controlled.

You can build a receiveir unit very
cheaply because only eight or nine compo-
nents, including the tube and the relay,
are required. This also means that you can
house it in a very small metal hox, as the
photographs show.

The receiver is connected across the
power line and remains on standby duty
until an r.f. signal is received via the line.
A small gaseous triode, which draws cur-
rent only when activated, is used as the
trigger tube. Total standby current is such
that the power drawn amounts to only %
watt.

Construction. Employ any convenient
size box for the housing. The larger unit
shown in the photographs uses an 0A4-G,
and was housed in an ICA #3817 cabinet
which measures 3" x4” x5". This cabinet
comes with a small chassis attached to the
front panel. The smaller unit uses a 1C21
and was built into a 4" x 2" x 21%4” LMB in-
terlocking box.

Mount the ferrite antenna as shown in
the interior views. Although the proximity
of the metal cabinet will reduce its efli-

June, 1956

By RICHARD J. SANDRETTO

Intercept W W
_ transmitted signals
with this inexpensive . . .

Two types of operation may be cuployed. Figure
1 gives the circuit of a controller whose relay is
operated only during signal transmission, and Fig. 2
shows a unit which remains on after the transmitter
has been switched off. Either an OA4-G or a 1C21
tube can be used. Euach tube contains three elec-
trodes: the cathode, starter-anode, and anode. A
sufticiently high voltuge between any two of these
elements, which ure surrounded by an inert gas,
creates a glow-discharge.

Voltages applied to the tube electrodes in the con-
troller circuit are such that ordinarily there is no
conduction beiween cathode and anode. If, however,
a sufficiently high voliage appears betwcen the
cathode and the starter-anode, the resulting glow
discharge hetween these two elements instantly starts
a4 cathode-to-anode discharge. and the relay is acti-
vated, Tube conduction occurs only on positive cycles

f the line voltage. provided that the starter-anode
discharge is still present. C3 and R2 smooth out the
ripple to prevent relay chatter.

The no-sighal voltage on the starter-unode is ad-
Justable by means of RI and R3. R3 is a potentiom-
eter. and it acts as a sensitivity control. The preset
voltage increases whenever an r.f. signal of the fre-
quency that the loopstick, L1, and the capacitor, C2,
are resonant to is received via the power line.

When you want to operate a device remotely and
then leave it on for long periods. it is sometimes
desirable not to have to keep feeding r.f. continuous-
ly over the power line. The circuit of Fig. 2 responds
at the first instant of signal transmission, and there-
after current continues to flow through the tube and
relay coil whether a signal is still being transmitted
or not. This is accomplished by supplving the tube
anode with d.c. instead of a.c., as in the circuit of
Fig. 1. This lock-in controller has the disadvantage
that it mnst be manually reset by momentarily open-
ing 871. The tube conduction continues for a brief
period while C1 discharges.
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ciency somewhat, the effects are not too
detrimental.

If you have a plate relay with a higher
coil resistance than that specified, use it—
exact value is not critical. If this sub-
stitution is made in the circuit of Fig. 1,
some other experimentally selected values

FOR i :
CONTROLLED

CIRCUIT L.
c3
R2  8pfd.
Rl 150n +
@=="" wk 27K OA;Z'{G
By 1C2
cr lez w3 l
= 25K 3

1"? vAC
pXe)
a3
:wl
TO
al

N

ot L0000
L1 e
Fig. |I. Circuit of the basic wired-wireless

remote control receiver. See parts list below.

CI—.033-ufd., 600-volt capacitor (see text)

C2—-900-yufd. ceramic capacitor (see text)

C3—8.ufd., 250-volt electrolytic capacitor

LI—Ferrite core broadcast antenna coil

R1-—-27,000-ohm, V2-watt resistor

R2—150-ohm, $-watt resistor

R3—25,000-ohm potentiometer

RLI—S.p.d.t. plate circuit relay, 2500-ohm coil
(see text)

SI-—S.p.s.t. toggle switch (see Fiq. 2)

SRI - 65-ma. selenium rectifier (see Fig. 2)

V1—0A4-G or IC2] tube

1-—Line cord and plug

1—Octal socket

1—Cabinet, 3" x 4" x 5" (ICA #3817) or 4'x
2" x 2" (LMB)—see text

1—2-terminal tie point

1—I-terminal tie point

Misc. machine screws, wire, solder, grommets,
etc.

for C3 and R2 may be needed to obtain
good filtering action.

Although the nominal value of 900 pufd.
is specified for C2 in both diagrams, the
needed value will depend on the tolerance
and true capacitance, the control frequen-
cy, and the inductance of L/-—whose value
varies among various ferrite antenna coils.
The needed value of capacitance-—which
will permit adjustment of L/ in order to
tune the receiver to the control frequency
—should be chosen by trial-and-error. This
is not diflicult because the control frequen-
cy (determined in Part 1) dictates approx-
imate values to try: 1000 pufd. for 340 kc.;
1500 wufd. for 290 kc.; 1800 ppfd. for 240
ke.; and 2700 ppfd. for 190 ke. This capac-
itor, mica or ceramic, is connected but left
unsoldered until the adjustment which fol-
lows shows it to be a workable value.

Adjustment. If you use a 1C21 tube,
remove some of the black coating painted
on the bulb so that an interior discharge
can be seen. A rag moistened with lacquer
thinner should do the trick. This procedure
will not be necessary with the OA4-G.

Check the wiring carefully, then plug
the unit into the power line. At one ex-
treme setting of the sensitivity control,
the tube will not conduct; at the other
end of rotation, it will conduct. Adjust the
control to a setting just below the point
where tube conduction begins.

Next, plug the transmitter into the same
outlet that the receiver has been plugged
into, and set the transmitter to the proper
control frequency. Although the receiver
is probably far out of tune, the brute force
of the adjacent transmitter should acti-
vate it. Tune the receiver by turning the
loopstick screw adjustment in or out.

Reduce the sensitivity control setting to

Pictorial diagram of the basic receiver circuit showing how components are connected.
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Using an OA4.G tuke, this
unit is housed in 3”x4" x5
cabinet. Note three-conductor
plug which makes it possible
to record by remote conirol.

a point where the tube just stops conduct-
ing prior to each tuning adjustment, so
that any improvement will show itself by
the tube’s beginning to conduct again. It
should be possible to reach a point where
further adjustment in the same direction
causes a reduction in sensitivity. If this
does not occur, it means that C2 has not
brought the coil within range of the con-
trol frequency. Try a slightly lower ca-
pacitance for C2 if the coil adjustment
screw is all the way out (minimum in-
ductance), or try a slightly higher value
if the adjustment screw is all the way in
(maximum inductance).

Another technique is to connect an r.f.
probe of a v.t.v.m. across the flerrite an-
tenna coil of the receiver unit, and use the
meter indication for tuning. Remove the
tube so that it will not affect the adjust-
ment. However, a final adjustment should
be made by the first method, and with the
transmitter and receiver plugged into sep-
arate outlets. This is necessary because
the v.tv.m. and the tube have different
loading effects on the circuit, and also be-
cause the location of the units affects the
tuning slightly.

If more sensitivity is needed, the follow-
ing two things can be tried. First, connect
different values of capacitance, C1, (.022-
.068 pfd., 600 volts) across the power line
terminals in the receiver. One value may
boost the signal pickup considerably. Sec-
ond, try varying the number of turns of
plastic hookup wire that have been
wrapped around the fransmitter coil.

Applications. The smaller unit shown
in the photographs features a built-in re-
ceptacle and was designed to be inserted
between an electric outlet and an appli-
ance to be controller. The receiver will
control a non-inductive load of 500 watts

June, 1956

SPECIAL PLUG
TO FIT TAPE
RECORDER

FOR | sz
CONTROLLED
CIRCUIT
SRI
Niin [ AL
8ufd.
RI + ,
w 27K OA4-G
o erd
€2 R3

+
o

g 25K
> 033

~ wid.

e

900
wutd

L1
Fig. 2. Modified circuit with lock-in feature.

IC21 RLI RI

Smaller receiver, in an interlocking box, uses
IC2) tube and features built-in a.c. receptacle.

or an inductive load of about 150 watts.
To control a heavier load, add another
relay capable of handling larger loads.
The larger unit shown was equipped
with a three-conductor Jones plug. Insert-
(Continued on page 108)
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Radar Equipment Gets Boost from Iron Rust

RusT 1S THE BANE of most equipment, actually help the performance of a radar
but not so For radar. In fact, Sylvania system. The iron-oxide composition of rust
engineers have found that iron rust can is used for making “ferrite isolators.” These
are “one-way windows” for radar signals —
they pass the powerful transmitter pulse to
the antenna, then they “look” the other
way to receive the echo signal returning
from the target.

What’s more, tiny rods made of ferrite
can themselves be used as radar antennas.
A group of these rods causes a radar beam
to scan an area like a searchlight—without
need for the familiar giant reflector being
continuously rotated.

The ferrite isolator (shown in photo at
left) may also prove to be useful for ex-
tending the number of channels used in
television, as well as improving telephone
microwave relay systems for long-distance
communication.

ANOTHER 0ONE of those “why-didn’t-someone-think-of-
it-before”” gadgets is a transistorized amplifier recently
announced by Fisher Research Laboratory, Inc., 1961
University Ave., Palo Alto, Calif. This device boosts
voice signals going into—and coming out of—a tele-
phone. Placing the telephone handset onto this unit
permits you to hear your party, as well as talk back,
from clear across the room. Both your hands are free
to take notes, or continue eating your lunch, or consult
the files—as shown in the photo.

Dubbed the “Telemaster,” the device is also ideal for
on-the-spot conflerences, since all present can listen
easily to an incoming call and participate directly in
the conversation. An adjustable volume control on the
“Tel-O-Master” boosts weak incoming signals to nor-
mal hearinz level. Completely portable, the device re-
quires no connections to the telephone or the electrical
system. It is powered by miniature cells. Price is $69.50. — sodl

Catch This Train and You’ll See a TV Show!

TV vIEwERS fearful of missing their favorite
telecasts because of the need to catch a train
will be able to travel and watch the screen too—
if a system tried out on the Chicago, Indianapolis
and Louisville Railway Company goes into gen-
eral use.

Using a Crown antenna rotator and a TACO
antenna, the receiver- -installed aboard a car of
the railroad--traveled from Chicago to Rome,
Georgia, and back to .Chicago. Video reception
was reported as “good all during the trip.”

Installation techniques used in the railroad car
are said to be ideally suited for placing TV sets
in boats operating on inland waterways. Tech-
nical details on the rig may be obtained by writ-
ing to either Crown Controls Co., Inc.,, New
Bremen, Ohio, or to the Technical Appliance
Corp., Sherburne, N. Y.
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IKE MOST PEOPLE who can be in

only one place at a time, we have often
wished for an extra hand to do things
around the house while we are asleep or
away. We finally found a willing and re-
liable servant at very small cost in the
form of an automatic time switch. Here
are some of ils many tasks.

It regularly starts the automatic wash-
ing machine early in the morning about
4 a.m. That’s when there is plenty of hot
water In the heater that would otherwise
be idle through the night. Besides, after
the family gets through with its morning
showers, there usually isn't enough hot
water left to do the wash. Best of all, the
wife feels more cheerful when she finds
the wash all finished and ready to be dried
when she gets up in the morning.

In summer, we hook on the attic fan to
draw in the cool early morning air. In
winter, it can be used as a heater control.

When we're on vacation, the time switch
acts as a burglar “discourager.” Every
night it switches a lamp and a radio on
and off. “On” starts at sundown, and “off”
at our normal bedtime. This system is
cheaper and better at ‘“fooling” would-be
burglars than the light-controlled photo-
electric switches that go on at sundown
and off at sunrise. Most well-informed
burglars would know that we don’'t stay
up all night several nights in a row.

The switch is set in advance for a “pro-
gram’” containing up to 12 on-off periods a
day. This program is repeated automati-
cally every 24 hours—a cycle which
matches the usual household routine. Some
of the fancier time switches even permit a

June, 1956

Heavy Duty Clock”'.i'“i}r'hér Works Wonders

f The Perfect
Servant

different program to be set up for each
day of the week, and the entire weekly
sequence will repeat indefinitely. An ‘“‘over-
ride” switch allows manual “on” and “off”
switching at any time without disturbing
the automatic settings.

‘“‘Ready’ Light. We started with a 24-
hour Intermatic Time Switch Model
TS60SP, obtainable by mail for about $8
either from Lafayette Radio, 100 Sixth
Ave., New York, N. Y, or from Allied Ra-
dio Corp., Chicago 80, Ill. This switch is
ready for operation when you unpack it.

However, we are a fairly absent-minded
bunch and looked rather sheepish when we
discovered why some of our carefully timed
gadgets never started: the appliance
switch itself had been “off" all along.

To guard against this possibility, we con-
nected a neon lamp across the time switch
contacts. This lights up whenever the ap-
pliance switch is closed, even if the time
switch is open. In this way, it tells us that

owiten |
OUTLET
MOTOR : RECEPTACLE

SWITCH CONTACTS

This wiring diagram shows the internal
electrical connections in the heavy duty
clock timer. The neon lamp, capacitor,
and outlet receptacle are added parts.
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NEON
INDICATOR LAMP

NEUTRAL

LINE

RUBBER QUTLET
GROMMET RECEPTACLE

These additional close-up views of the heavy duty clock timer show wiring
details. The single wire hanging from the bottom of the case in photo at
left is a "ground' connection to a cold water pipe. The neon indicator
lamp is connected to the two wires passing through the "hole in panel.”

the appliance is “rcady” to go on when
the time comes.

To make the neon lamp work properly,
we had o make another modification. We
discovered that the ncon lamp would fire
even if the switch on the connected ap-
pliance was open- due to the capacitance
created by the connecting wires. To nullify
this effect, we hung the capacitor CI
(.01-pfd., 400-volt) across the contacts.

Finally, for convenience, we added a
male plug and cord and a female oullet

_ receptacle.

The holes in the swilch case for mount-

ing the ncon lamp and the output socket

can be made either with a chassis punch
or a large tapered burring reamer. Our
neon lamp is a Drake Type 110 “Flush-
Iite,” which requires an oblong mounting
hole. This we made by drilling a series of
114" holes close together in a row, just in-
side the required outline. Then we knocked
out the separations with a chisel.

The switch handles loads up to 35 am-
peres. The case should be grounded to the
nearest water pipe by means of a wire and
pipe clamp. Never ground the switch to a
gas pipe. You should always ground heavy
duty a.c. appliances to the ncarest cold
water pipe. —30—

Homemade Tube Socket Adapter

HERE ARE times when the experi-

menter needs a source of voltage to test
a new circuit. If he doesn’t have a separate
power supply, the alternative is to tap into
the power supply of existing equipment. An
easy way to do this is to insert an adapter
into one of the tube sockets, replace the

tube, then attach leads to appropriate lugs
of the adapter.

Dismantle a metal tube by prying out
the crimping locks that hold the base
to the metal housing. Remove the wires
from the pins by heating with a soldering
iron. Then run lengths of heavy solid wire
through the tube pins and solder into place.
Set the tube socket over the tube base to
align the key of the base and the key slot
of the socket. Make sure that pin No. 1
of the tube base goes to lug No. 1 of the
socket. Work the ends of the wires into the
respective holes of the socket lugs and
solder.

The adapter is now ready to go. It can be
used to tap filament and B+ voltages tem-
porarily from a radio or amplifier. Or, by
leaving the adapter in place, power can be
supplied to a preamplifier or other equip-
ment.— Wm. B. Rusmussen.
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OPERATION
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f
By Carl Kohler b

HAVE a curious wife.

As long as I'm working on an ordinary
project, such as dissecting a radio or tinker-
ing with the innards of a TV, I am left
alone. But let me begin juggling the com-
ponents of an off-beat experiment, and here
comes Old Big Eyes on the double—usually
ill-concealed behind the pretext of deliver-
ing hot coffee.

Her timing is so deadly that I'm faced
with stretching credulity and admitting
there’s something to feminine intuition—or
that I've innocently gotten myself hitched
to a lady-telepath.

Meanwhile, I consistently get caught
with my plans down.

Not long ago, I dreamed up a humdinger-
ish notion which I figured would not only
prove a boon to wearied parents across the
land (for that matter, across the planct,
maybe), but would also move electronics
ten years forward on the domestic front.
Lastly, I reasoned, I should most probably
make enough out of the idea to retire.

This latter angle, alone, seemed reason
aplenty to put the idea intc a frame of
actuality.

Quite simply, I planned to produce an
R/C stroller for people who were sick and
tired of pushing their offspring around the
block. First, I invested in a second-hand
washing-machine motor. Second, I pilfered
Junior's stroller. And, third, I went to work
with the intensity of a madman picking the
funnyhouse lock.

Unfortunately, the Girl Psychic beamed
my vibrations.

And here came the coffee.

HATEVER are you doing to the

stroller?” She stared hard at the
half-installed sequence-reversing, speed-
control switch and the rest of the transmit-
ting and receiving equipment . . . all the
while pouring scalding java into my lap.
“Now what do all those crazy gestures
mean?”’

When my lap cooled sufficiently for my
voice to return from the outer regions of
agony, I stopped dancing around and began
composing a reply. I have bitterly learned
that women prefer anything to logic.

“Perhaps you may find it difficult to vis-
ualize yourself as being the lucky loot-

June, 1956
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partner of a genius, much less a soon-to-be
wealthy genius,” I said carefully, “but
you’ll just have to acclimate yourself to
these wonders and learn to put up with
easy street.”

She narrowed an eye at me.

“Boy, maybe you needed this coffee more
than I thought.”

I fought back a psychosomatic hiccup.

“No snow, you lucky kid,” I chittered
assuringly. “The Kohler Radio-Controlled
Stroller is the charming vehicle upon which
the Kohlers are destined to ride to fame,
fortune and a much higher tax bracket!
I'm still undecided whether to let PorPuLARr
ELECTRONICS or LIFE have the scoop of the
decade.

“The original king-size imagination,” she
muttered to no one in particular. “Come
off it. I just want to know why you see fit
to tear apart a practically brand-new strol-
ler when you're all the time howling about
overhead and—"

She broke off—suddenly the picture of a

"Whatever are you doing to the stroller?"
She stared hard at the half-installed se-
quence-reversing, speed-control switch . . .

girt whose nerves have had a nasty jolt.
Cold green horror crawled across her face.
“Radio-controlled! You wmean something
like that nightmare you turned loose on the
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whole neighborhood a few months back?”

Sometimes I despair of her ever forget-
ting Frankie—that R/C robot. I had the
modesty to blush and avert pain-filled eyes.
I snapped a martyred expression on my
map that could have earned me an honor-
ary membership in the Barrymore clan, for
effort if not professional quality. “That,”
I whimpered “was different. Not the same

k\;

. . . Without warning, the stroller shot forward at
increased speed and disappeared across a lawn . .

thing at all. Besides, the robot had a faulty
escapement and this stroller is the last word
in perfection.”

She regarded the stroller as though it
had just slithered out from under it's rock.

“Look,” I pleaded, trying logic as a last
resort, “I've built a lot of R/C airplanes
since then-—"”

“Lost a lotta them, t00.”

“_—and, surely, you don’t think I'd put
our child in any machine that I wasn’t ab-
solutely certain was safe—"

“Child! You'll put the dog in that mon-
strous thing over my inert body, much less
try luring our beloved Junior into (hat
cleetronic bone-breaker!” Outraged
Motherhood regarded me as though I had
just slithered out from beneath my rock.
“Honestly. the things you spend perfectly
valuable time dreaming up! Honestly!”

“You said the samec things about the TV-
Babysitting-Scanner when I first brought
it into the house,” I protested. “Now, you
wouldn’t know what to do without it.”

“That’s different. That was—"

“Think of the thousands of steps elec-
tronics has saved you,” I persisted, grimly
determined to sell this bill of goods. “Look
at the photoelectric doors on the garage,
the pantry, the porch . . . their very exist-
ence sparing you needless effort and energy.
And this intercom system. Electronics,

70

again, making your life a paradise of saved-
time compared to your mother’s, your
grandmother’s, your greatgrandmother’s,
your—"

“I'm grateful, I'm grateful,” she snarled.

“Did you ever stop to think that electric-
ity cooks our food? That it heats our
house? That it allows you to run up fab-
ulous telephone bills, have hot and/or cold
water in unlimited amounts at a second’s
notice?” 1 glared mildly at this spoiled
darling of super-civilization. ‘No, you
never thought of poor, old overworked and
faithful electricity as your best {riend. You
never gave electricity a decent chance.
Serve you right if it refused to come in the
house—the way you rave against it.”

“Who?” She was a mite uncertain.

“Electricity,” I said reverently, whipping
off my cap and holding it over my heart
while I lecaped to attention. “It slaves for
vou, keeps your radio singing, vour TV pic-
ture bright, floods your house with warm,
yellow light, runs your automatic washer
so you are saved from rough, red hands,
keeps the scoff eatable in the refrigerator
and the surplus scoff safe in the freez-
er . . .” I hesitated, flicking a tear from
my cheek. “Yessir, good old, everlovin’ elec-
tricity and you refuse to give it a chance.”

Her lower lip began to quiver.

“W-Who refuses t-to give it a c-chance ?”

I bussed her soundly. “That-a-girl! I
knew you’d see it my way!” I slurped the
now-icy java. “You run in and let electric-
ity put some heat in this chilly brew whilst
I finish installing the batteries and motor in
the Kohler Stroller, hey! There’s also a
little matter of adjusting my solenoid-con-
trolled-brake-device to be solved before our
little fortune wagon is ready to roll us to
wealth.” I gleamed the choppers at her.
“Wouldn't want to start something I
couldn’t--haw, haw,—stop! Get it?”

“Qy,” she moaned and took off.

OUR DAYS LATER we were ready for

the test-run.

“T still don’t see why Junior should be
cheated of the honor of being the very first
passenger to enjoy a ride in the stroller
that’s going to make him a rich man'’s son,”
I complained as the Nervous Mother shoved
Digger, our terrier-dachshund-collie-what-
have-you into the seat of the stroller, fas-
tening him there with the leash.

“Geeple,” agreed Junior, enthusiastically.

“O0000000OWWWWWWWWWOOOO-
0O000!” commented Digger.

“No dice. Our agreement was to let
Digger risk his life and if he survives—-
then, perhaps, Junior can have a ride. It's
that or find some other sucker, genius.”
She took a firmer hold on the heir and

(Continued on page 123)
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DISC ..« TAPE
——By BERT WHYTE

S REGULAR READERS of this column

know, for the past two years we have
been delving into the musical treasures of
the LP catalog, with a view towards build-
ing a sound basic library.
part, we have reviewed recordings that fall
into the category of “standard vepertoire,”
with an occasional foray into some “off-

beat,” morc “esoter-
1c” type of material
to lend a little spice.
From your kind let-
ters, it would appear
that this program
has met with your ap-
proval. However, 1
have received a num-
ber of letters recent-
ly in which the writ-
ers expressed a desire
for something a little
different.

In essence, what
these readers would
like is a review of the
works which would
constitute a basic rec-
ord library of a given
composer. I have
done something sim-
ilar to this (rom time
to time, as witness
my surveys of the re-
corded works of Men-
delssohn, Paganini
and others. It really
boils down to the
question: what de-
gree of selectivity
does one apply to
these surveys? From
what I can gather,
the readers would
have me review only
those works which
are the most impor-

tant and the most basic in the repertoire

of a particular composer. I think this is a

good idea, and we will give it a whirl.
Works of Debussy.

cover
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works which might constitute a
“basic library” of Claude Debussy. Mu-
sic of this great French composer has en-
joyed increasing popularity with the pass-

22N

1

age of years ..
is among the most beautifully melodic mu-

sic ever written,

For the most soft. dream-like,

[o]olololololoJelololololololololololololololoJolololololo]
Tape Review

Richard Strauss—Don Juan
Till Eulenspiegel

Artur Rodzinski, conducting the
Philharmonic Symphony Orchestra
of London

Sonotape SWI1017, 7" reel
7Y2-ips double-track, NARTB, $7.95

Here is another sensationally good-quality
tape put out by Sonotape, Westminster’s pre-
recorded tape subsidiary. Rodzinski’s Don
Juan is a powerful, vigorous reading, with
rather rough-hewn lines. His tempi are
about right, his phrasing rather deliberate,
and his dynamic shading very wide in
compass. Till Eulenspiegel is well per-
formed, although a little ponderous at times

a faster pace would have helped quite
a bit. Soundwise, you have the typical fine
string tone of the London Symphony, heard
here in edgeless splendor, woodwinds that
are breathily alive with presence, brass
which is richly sonorous and crackling
bright on demand, and altogether awesome
percussion-—-especially the snares and bass
drum in Till Eulenspiegel. The becutiful
passages for French horns, a recurrent motif
in Don Juan, are superbly reproduced.
Everything is ultra-wide range in frequency
and the dynamic range is tremendous. No
distortion was discernible. Acoustics were
very spacious and the recording detailed,
resulting in “big hall” liveness with com-
pletely articulate orchestration. This is one
of the best tapes yet produced and is highly
recommended to you as a worthwhile
investment. —B. W.

[o]olololololelololololololololololololololololololololololo]

[olofelelofolololelclololclelolololelololololololoJolololoJolofololololololololofoleloleloloolelolololololel
[oloJolofololololololololololololoJololoTololclololoYololoYololoYoTol oYoloYolololoYoloYoloT o ol ol olol o olo o]

This month we'll  like it or not.

lute pianistic
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with
quality which gives much of his music a
almost
sound. There are several of his works
which could be considered his most famous.
In order of their popularity, these are:

. and deservedly so, tor his

a quasi-mystical

“‘other-worldly”

Clair de Lune, The
Afternoon of a Faun,
and La Mer. Need-
less to say, there are
many recordings of
each work in the LP
catalog.

Clair de Lune.
This is actually but
one fragment from
the piano work, Suite
Bergamasque. 1t is a
hauntingly lovely lit-
tle work, which I
think sounds best in
its original piano
scoring. Its popular-
ity has given birth to
countless transcrip-

tions for many in-
struments and for
orchestra. The or-

chestra is by far the
least objectionable,
some of the instru-
mental transcriptions
going far beyond the
bounds of good taste.

We will review the
piano recordings of
the work before the
orchestral recordings
in order to avoid con-
fusion. Actually if
one wants Clair de
Lune as a distinct
musical entity, it is
necessary to accept

it as part of some piano collection-type rec-
ord, which means that you will have to take
whatever othier music is on the disc . . .
There are numerous exam-
ples of this type, some of which are abso-
abortions.
among the nine versions, there are four
recordings which are reasonably good in

Fortunately,
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both performance and quality of sound.

Best of the lot from the sound standpoint
is the reading by young Leonard Pennario
on Capitol P8312. This is a good, clean
piano sound, recorded fairly close-to, but
with enough reverb to sustain liveness.
Transient response is excellent and ‘‘ring-
ing,” and hammer-action noise is at a min-
imum. It is modern, wide-range piano with
excellent dynamics. The Pennario per-
formance is fluent and graceful but lacks
the warmth and suave polish noted with
other mature artists.

Next in line is the reading by George
Copeland on MGM 3024. This, too, is what
must be described as modern sound, but it
is also subject to a few of the ills that can
crop up in the difficult task of recording
the piano. The tone is rather thin and
“wiry” . .. sounds like far too much em-
phasis on the high end, and there is some
noticeable flutter here and there. However,
the piano is very articulate and the acous-
tic perspective is the saving grace. Cope-
land is almost a carbon copy of Pennario

. good technical command, an easy
smooth manner of playing, but here again,
a paucity of any real feeling.

Orazio Frugoni holds forth on Vox
PL7700 in our third recording. Vox has
done some good work recording piano, and
while this is not one of the very top ef-
forts, it has much to recommend it. This
is an intimate close-focused recording,
almost dry-sounding with the limited re-
verb. Sound is wide range in frequency
and dynamics, subject to some transient
distortion. However, the piano tone is very
rich-sounding . . . and if you can ignore
some of the more obvious faults in the re-
cording, you will find this disc quite pleas-
ing. Frugoni is somewhat fussy in his
playing, but none can deny his technical
facility, nor his grasp of the score. He
manages to imbue his reading with con-
siderable warmth, although falling short of
some big-time virtuosi in this respect.

And-—last but not least—we have the ef-
fort by the great Iturbi on Victor LM1167.
This is a rather old recording, with many
limitations but—oddly-—with few defects
that are downright pervasive and annoy-
ing. Cramped acoustics and frequency re-
sponse result in a thin-toned sound which
serves as a barely acceptable medium for
the talents of Iturbi. As far as Iturbi’'s per-
formance is concerned, it is by far the
best. This is obviously a master playing,
as one can perceive from the firm “big”
tone, the delicacy of phrasing, the cxpres-
sive dynamics. There is depth in his play-
ing, and the score is projected with feeling
... Yyet it avoids the saccharine statements
that are the wont of many other artists,
In spite of the limited sound, this is the
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best of the “Clair de Lune-for-itself” re-
cordings.

As to the very best of all recordings of
Clair de Lune, this will be found in the
Suite Bergamasque on Angel 35067, as
played by the incomparable Gieseking
Debussy specialist ne plus ultra. The sound
of the recording is fairly good but is by
no means outstanding. What it lacks
soundwise is more than made up for by the
incredible artistry of Gieseking. This is a
passionately lovely utterance, a thing of
unearthly beauty, with every facet of the
score meticulously polished by Gieseking
into a resplendent jewel of pianistic per-
fection.

And if sound quality is the paramount
thing with you, here too you must get your
Clair de Lune as part of the Suite Berga-
masque, this time played by young Fried-
rich Gulda on London LL754. It is top
piano sound . . . wide in frequency and dy-
nanics, no transient distortion, no wow or
flutter or “hammer-action noise,” and with
appropriate acoustic perspective. Gulda's
playing is quite acceptable, but like the
other young men who have tackled this
work, he is long on technical fluency and
short on expressiveness, although not quite
to the extent of the others previously men-
tioned.

For Clatr de Lune transcribed for or-
chestra, you can have your choice of sev-
eral recordings. If you like overdone sen-
timentality, Andre Kostelanetz is the past
master of this school on Columbia CLT798,
with sound that is not particularly distin-
guished. Or if you want a fairly straight-
forward reading of the work, but with the
absolutely gorgeous string tone of the Phil-
adelphia Orchestra in a fine modern re-
cording, then get Ormandy's version on
Columbia ML4983. If you want reasonably
good sound with the best performance,
Stokowski is the man for you on Victor
LM1154. No one can get more out of a
romantic score than Stokowski. While he
has often been criticized for taking certain
liberties with the score in matters of tempo
and dynamics, his readings always have a
magic excitement of their own that justi-
fies his alleged tampering. Well, I hope
that settles the matter of Clair de Lune!

Afternoon of a Faun. Debussy’s famous
Prelude to the Aftermnoon of a Faun is
taken from his ballet of the same name,
which was commissioned by impresario
Diaghalev as a vehicle for the great dancer,
Nijinsky. This piece best characterizes
Debussy’s talent as an orchestral colorist,
and is also most representative of the
“mystic” element of his music. It is a su-
premely beautiful work, a lyrical rhapsodic
piece with softly flowing line. The scoring

(Continued on page 108)
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Fuses and TV Set

HE cheapest protection any electronic

device can have is a fuse. As long as the
correct fuse is used, you can rest assured
that the equipment will be protected against
any sudden surge of current which, in the
absence of this simple safeguard, could
casily destroy the equipment.

In television receivers, fuses, when used,
are found in two locations. One position is
in the power line which leads directly to
the wall outlet. The fuse here has a rating
of between 3 and 5 amperes and it is gener-
ally mounted in a fuse holder.

The second place in television sets where
fuses are found is near the high-voltage
section. This section can be identified by
the perforated metal cage which is placed
around it. In the few instances where the
cage is not used, the high-voltage section
can be located by tracing back along the
high-voltage lead which brings the high
voltage to the bulb of the picture tube.
This lead connects either to the center of
the hell-shaped section of the picture tube
or, in the case of metal tubes, to the front
rim of the tube.

Fuses which are used in this section of
the receiver are either held in open clip-
type holders or else possess pigtails which
are soldered into the circuit. The clip-held
fuses are readily changed; replacing the
others is more troublesome. A pigtail fuse
can be unsoldered and another soldered
in 1its place. This takes time, however, and
means that you must have a soldering

A "snap-on" double-ended fuse clip which
requires no special tools for installation.

June, 1956

Typical fuse used in
the a.c. line of a

.. { Photos
television set.

Courtesy
Littlefuse)

gun or iron and some solder. A simpler
solution is to let the defective pigtail fuse
remain in the circuit. Then a special snap-
on fuse holder can be placed over the defec-
tive fuse and another, good fuse inserted
in the other side of the holder. In effect,
this shunts the second fuse across the first
and re-establishes the current path. Any
radio parts jobber can supply the snap-on
fuse holder.

When a television receiver becomes in-
operative and it has been determined that
power is being supplied to the set, the fuse
is the first likely suspect. Most fuses can
usually be checked visually by taking them
out of the set and holding them up to the
light. In a good fuse, the thin ribbon of wire
running through the center of the unit will
be visible and intact. There will be no
breaks anywhere along the line and the
glass container of the fuse will not be dis-
colored. If there is any doubt, simply sub-
stitute another one.

There are two precautions to observe
when changing fuses. First, and foremost,
is the current rating of the fuse. This
should never be exceeded. If the fuse is a
3-amp. fuse, as indicated by the inscription
on the metal portion of its case, replace it
with another 3-amp. fuse. Do not use a 4-,
5-, or 6-amp. fuse because each successively
higher rated fuse affords less protection.

Second, never use a fuse with a voltage
rating which is too low. Use one having
the same rating as the one replaced. Fuse
voltage ratings represent the upper limit
of usefulness for a fuse at a particular
voltage. For the normal 117-volt power
line, a 3-amp. fuse should be used when
the power required by the device falls
between 150 and 250 watts. For a require-
ment of 250 to 350 watts, a 5-amp. fuse
should be used; finally, for wattages be-
tween 350 and 450, the fuse rating should
be 6 amps.—Milton S. Kiver. B0
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Aboard
a

RADAR
Picket Plane

New and powerful, the airborne
radar built by General Electric is
carried by this Lockheed long-
range high-altitude reconnaissance
scout, pattemed after the Super-
Constallation fransport {Navy des-
ignation, WY-2; Air Force desig-
nation, RC-0821). Radar antennas
are mounted inside bubble-lite
structures {"radomes”} atop and
below aircraft's fuselage. Both
Navy and Air Force use giant
planes as flying radar stations off
East and Wast coasts where thay
supplement the 'radar fence:"
that guard against sneak air attack.

Phantom view of radar plane (above) shows
main cabin where radar operators monitor dis-
plays on screens. Rotating "dish" antennas are
housed in both upper and lower turrets. Infor-
mation received is coordinated in Combat In-
formation Center aboard aircraft. This flying
CIC can plot course of enemy invaders and then
direct our own fighter planes to repel any at-
tack. According to G.E., the radar is twice as
powerful as any previous airborne search unit.

High-flying radar stations will extend the
detection range of existing land-based units
whose beams do not bend over the horizon. Pro-
visions built into the equipment permit its use
in anti-submarine action, aeronautical weather
reconnaissance, and navigational aid, in addi-
tion to its chief function of aircraft detection.
About six tons of electronic equipment are car-
ried on one plane, in addition to a crew of
thirty men. At left is a special test rig built by
G.E. at Utica, N. Y.; this mock installation sim-
ulates setup on plane, removes system’s "bugs”
before use in real situation is permitted.

POPULAR ELECTRONICS

wwWwW americanradiohistorvy com


www.americanradiohistory.com

Two dozen men live and work together in giant aircraft

whose super rador system guards against sneak air attack

Inside the main cabin, looking aft. Each operator is
responsible for observing a particular segment of the
total area being scanned by the rotating antennas.
Weight and size of the equipment has bsen kept down,
despite increased power. Chassis are 1eadily removed
for easy imspection and quick maintemance.

Radar eperator, one of a largs team of ob-
servers, studies screen of indicator ‘scope.
Displays on screen show "pictures’ of distant
planes, giving range and bearing. In recent
maneuvers, carrier-based fighler planes played
role of “enemy attackers'” and were repelled
by land-based fighters. "Enemy" carrier was
"sunk' by defenders using data supplied by 4 =1 i
radar plane, whose crew never even saw the "= B St s, IS0
“"attacking” carrier or its aircraft. L n

LG,

Imformation received on radar screens is coordi- Time out for coffee and . . . A completa
nated and verified in ansther part of the cabin. galley, as well as bunks, helps keep the crew
These men maintain radio contact with other air- well-fed and refreshec. Staying high in the
crabt and with surface stations. Special apparatus air Far 24 hours or longer, each aircraft carries
automatically distinguishes between friendly and two crews for all stafions. The dauble staff
enemy aircraft, is virtually foclprool. Often these assures that rested men are available at all
planes are used as part of a large force which in- times for any emergency. Planes work with
cludes blimps and ships. each other and with ground forces.

June, 1986 75
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OR THE PAST few weeks, I've been

reviewing the many letters and cards you
fellows have addressed to this column. Your
ingenuity is amazing, and your interest in
experimenting is most gratifying. To all
who have written . . . congratulations . . .
and keep up the good work! And keep send-
ing those letters and cards! After all, this is
really your column and will be run just the
way you want.

Today, the “transistor tinkerer” occupies
a unique pioneering position, roughly anal-
ogous to those experimenters in the early
days of radio who built their own receivers

. or did without! Back in those days,
a “cheap” vacuum tube cost more, in actual
dollars, than even an expensive transistor
does today . . . and each tube was handled
with great care, as if it were a valuable
jewel.

Yet regardless of cost, these early experi-
menters persevered in their hobby, and
from their ranks came many of the engi-
neers and technicians of today. In the same
manner, from the ranks of the present-day
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Above, Frank Seidita's two-stage receiver. Be-
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experimenters will come many of the en-
gineers, scientists and technicians of to-
morrow. It may be that the Chief Elec-

Philco's subminiature M-I transistor, believed
to be the smallest transistor yet developed.

tronics Engineer on the first Space Ship
to land on the Moon . . . or on Mars . . .
is reading this column today!'!

Readers’ Circuits. From your letters
and post cards, it is apparent that most of
you are interested in receiver circuits. But
there is a growing interest in instruments
and gadgets.

We have two interesting circuits this
month . . . both of which are relatively
simple and inexpensive to duplicate. One
is a two-stage receiver, suggested by Frank
Seidita of 268 Deysaw St., Brooklyn, N. Y.
The other is a simple light meter, suggested
by Joe Gabus of 51 Wawayanda Ave., Mid-
dletown, N. Y.

Two-Stage Receiver. Frank's receiver cir-
cuit uses one diode and two p-n-p junction
transistors. Basically, it is a diode detector
followed by a common-emitter amplifier
direct-coupled to a modified common-base
amplifier which, in turn, drives a pair of
headphones. The direct-coupled feature is
particularly interesting, for many develop-
ment engineers are working with this type
of circuit. Such an arrangement provides
a simple, reliable circuit which requires

POPULAK ELECTRONICS
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relatively few components and, therefore, is
less costly to build.

According to Frank, good results are ob-
tained without a ground and with a rela-
tively short antenna. He uses penlite cells
for B1 and B2 and reports that battery life
is quite long.

Light Meter. Joe Gabus has becn experi-
menting with cadium sulphide photocells
and transistor amplifiers. His circuit uses
a Clairex type CL-1 photocell direct-coupled
to a G.E. 2N107 p-n-p transistor which
serves as a common-emitter d.c. amplifier.
A 500-microampere meter (M1) is used as
an indicating device and Joe reports that
an “off scale” reading is obtained in bright
sunlight. The meter is shunted by a 100-
ohm rheostat (R1), both for protection and
to provide a zero adjustment.

In operation, light falling on the photocell
causes a drop in its d.c. resistance. This, in
turn, allows the transistor’'s base current
to increase. As the base current increases,
a much greater collector current flows—
due to the gain of the transistor.

A few tips, Joe. Most cadium sulphide
photocells give much better results as
higher voltages are used. It even may be
practical to use a small hearing-aid battery

’

Hi, fellows! If you’ve missed Trans
Topics recently, there’s a good reason. The
editing of this department has been shifted
to a Contributing Editor of POP’tronics,
Louis E. Garner, Jr. During the transfer,
it was necessary to suspend the depart-
ment temporarily.

“Lou,” as his friends call him, has been
one of POP’tronics’ Contributing Editors
since the first issue, so you've probably seen
many of his articles. He has published in
many other semi-technical and technical
magazines also, including our sister publi-
cation Rap10 & TELEVISION NEwsS. To date,
between 150 and 200 of his articles have
seen print, including more transistor appli-
cation articles than any other technical
writer in the nation has published. He
authored the first elementary book on
transistors, Transistors and Their Appli-
cations, and is currently working on an-
other volume . .. The Transistor Circuil
Handbook.

An avid experimenter and gadgeteer,
Lou has his own laboratory facilities and
has been working with transistors since the
first units became available commercially.
A private technical consultant as well as a
writer. Lou has designed circuits, prepared
manuals, developed new products, and giv-
en technical advice to a number of well-
known firms, including one of the largest
test equipment manufacturers in the world.

So, don’t worry about TransTopics in
the future. With Lou at the helm, you can

expect this department to grow . . . and
grow . .. and grow! ! ! !

The Editors
June, 1956

UTC "DOT" is not much bigger than pencil's eraser.

for the photocell while retaining the 3-volt
battery in the transistor circuit. I would
suggest trying a Burgess Y10 or U10 15-volt
battery, connecting the positive side of the
battery to the positive terminal of B1 and
removing the photocell connection to this
battery. The “free” lead of the photocell
may be connected to the negative terminal
of the 15-volt battery.

For a similar circuit, you might refer
to Harvey Pollack’s article on the ‘“Transis-
torized Light Meter,” appearing on page 43
of the January, 1956, issue of POP’tronics.

Experimenter’'s Contest. Here's good
news for you fellows who like to work up
new circuits . . . now you can turn your
ingenuity to profit. Lafayette Radio, of 100
Sixth Ave., New York 13, N. Y., is conduct-
ing a contest with a first prize of fifty
dollars (that’s right-—50 bucks) worth of
merchandise, with five additional merchan-
dise prizes worth ten dollars each. These
prizes go to experimenters who submit
the best new circuits to Lafayette based on
the use of their Transistor Lab Kit plus a
minimum of additional parts.

Incidentally, Lafayette’s Lab Kits are
based on a series of articles which ap-
peared in past issues of POP’tronics.

The KExperimenter’s Contest was origi-
nally scheduled to end April 30, 1956, but
has been extended to give everyone a
chance. Good luck!!!

Getting Smaller!! Even the first tran-
sistors were very small compared, say, to
vacuum tubes and other electronic com-
ponents. But manufacturers have continued
in their efforts to reduce the size of these
“mighty midgets” . . . and they have been
mighty successful!

Newest entry in the battle for smallness
is Philco’s subminiature M-1 transistor. De-
signed for audio applications, this transistor
is so small that more than 20 can be pluced

(Continued on page 108)
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Underwater TV Sysiem

PERFORMANCE of the swimming team at
M.IT. is judged by means of an under-
water electronic camera. Developed from
original designs by Professor Harold E.
Edgerton of the Electrical Engineering
Department at M.I.T., where a series of
underwater cameras has been built during
the past several years, this camera enables
the swimming coach to study the actions
of members of the team from all angles.
Of special interest is the turn, when the
swimmer reaches the end of the pool and
reverses his direction. Faulty swimming

strokes are easily spotted by the camera.

The actual camera was made to accom-
Pany an underwater television system. The
flash camera is located so that it will view
the same scene as the TV camera. When
the observer sees the desired photo in the
screen, he pushes a button to make the
exposure on the underwater camera. Thus,
he uses the TV system as a remote view
finder.

The camera chassis slips out of the pres-
sure tube for loading. A standard 100-foot
roll of 35-mm. film is used, giving 800
35-mm. Leica size negatives. Two wires
supply 115-volt, 60-cycle power to the cam-
era and flash lamp. The exposure is made
when the power circuit is broken. Then,
when the circuit is re-established, the
motor rewinds and the strobe recharges
for the next flash. The shutter is elec-
trically operated by means of a capacitor
discharge into a magnet which drives the
shutter blades.

Whe’s an IDIOT?

DoN’T use the word “IDIOT” loosely. It
might—and does—stand for Instrument
Lab DIgital On-line Transcriber. This
IDIOT can electronically transcribe more
than three million items of information
during an eight-minute test run. It's a
special-purpose coniputer which is installed
ahead of a general-purpose computer to
convert jet flight test data from radio tele-
metering language to computer language.

78

Vatuum Tube Lamp

~ UNUSUAL table lamp has be2n

made from an obsolete radio trans-
mitting vacuum tube by James F. Suther-
land, of State College, Pa. The tube used
as the lamp support in the photo below is
a type 843 It was mounted upside down
so that the krass base of the lamp socket
shell could be soldered to the brass cap of
the tube. Two brass bolts were soldered to
the two filament pins, and the tube is held
to the lathe-turned walnut base by two re-
cessed nuts with washers. A push switch
was installed in the walnut base, and the
pull chain removed from the lamp socket.

POPULAR ELECTRCNICS
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By FRANK H. TOOKER

RE YOU LISTENING to the short-wave
bands and wondering if that hunk of
wire out back is doing a good job? Is your
receiver losing some of its old pep? Well,
take heart, because this little device may
be the answer to your problems.

The majority of radio amateurs wouldn’t
think of putting a transmitter into opera-
tion without first tuning the antenna and
“matching” it to the power amplifier. Yet
few amateurs and even fewer SWL’s ever
think of taking similar care with their re-
ceivers.

Now, the author has no particular quar-
rel with a random length of receiving an-
tenna. Properly installed and properly used,
it works surprisingly well. First of all,
though, we must realize that such an an-
tenna nearly always presents a poor match
to the receiver. The result is a loss in sig-
nal at the very spot in the receiving setup
where it hurts the most.

You can prevent this loss by tuning your
receiving antenna just as they do in the
biggest transmitting stations—in a much
smaller fashion, of course. Using the
“Peaker,” you can probably produce a free
signal gain of one to three S-units—which
is equal to the transmitting station increas-
ing its power 15 to 20 times!

The sketches shown in Fig. 1 are the two
antenna terminations possible with the
“Peaker.” Figure 1(A) shows the antenna
connected to terminal 2, no connection to
terminal 1, and the ground to terminal 3.

June, 1956

HOW IT WORKS

Under average conditions, the impedance of a ran-
dom length antenna is either too low or too high to
match the receiver input. The extent of the mismatch
depends on the length of the antenna and lead-in, the
frequency to which the receiver is being tuned, and
the actual input impedance of the receiver at that
frequency. For instance, if the length of the antenna
plus its lead-in is equal to or near a quarter-wave-
length or any odd multiple of a quarter-wavelength
at the frequency being received, its impedance will be
quite low.

The average commercially made receiver has a
nominal input impedance of about 400 olims. In prae-
tice, and with different makes of receivers. actual
impedance will vary widely from this nominal value.
The input impedance of home-built receivers is nearly
always unknown. It can vary from a few hundred
ohms for receivers using an antenna coupling coil to
many thousands of ohms for receivers using a small
capacitor from antenna terminal to the grid circuit of
the first tube in the receiver. The latter type of input
circuit cannot he used with this particular autenna
tuner,

This simple «evice is a resonant circuit with switch-
ing facilittes to permut 1ts use in a series or 1n a
parallel arrangement. By adjusting the coil tap and
varying the capacitor, it can be made to cancel the
reactance presznted to it hy a random length of an-
tenna.

Top and bottom views of the "Peaker' show locations of an-
tenna terminals. See wiring diagram on page 80 for details.
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(A)

Fig. I. Two possible antenna terminations:

(A) series and (B) the parallel connection,

This is termed a series connection, hbecause
the coil, the variable capacitor, and the an-
tenna-to-ground capacity are in series in
the circuit. A series circuit is most useful
when the antenna impedance is low.
Figure 1(B) shows the parallel connec-
tion. The antenna is connected to terminal
1, and a jumper wire is connected from ter-
minal 2 to terminal 3. The coil, variable
capacitor, and antenna-to-ground capacity
are now in parallel. This connection is most
frequently used when antenna impedance is
high. Antennas that are very short will
probably require such a parallel connection.
Try both the series and the parallel con-
nection, and choose the one which performs
best. It is reasonable to expect that a series
connection will give the best performance
at some frequencies and a parallel connec-
tion at others, even when the same antenna
and receiver are used. In fact, the series
connection and the parallel connection nor-

mally tend to follow each other alternately
as one tunes continuously from one end of
the short-wave spectrum to the other.

The antenna tuner and matcher has been
designed for use with an average length
antenna and an average recciver. It covers
a frequency range of approximately 1.5 to
20 mc. Construction is simple, and the lay-
out of parts and length of the leads are not
especially critical.

The coil is 2”7 in diameter and consists of
32 turns of No. 20 solid tinned copper wire
spaced to occupy two inches, i.e, 16 turns
per inch. Spacing need not be exact. The
link coil, L2, has 4 turns similarly spaced.
It is located about %” away from the
grounded end of the tapped coil. Any coil
form of similar dimensions may be used in-
stead of the one pictured. The tap switch
should have ceramic insulation. The coil is
tapped at 4, 8, 12, 16, 20, 24, 28 and 32 turns
from the grounded end. To make the dia-
gram easier to read, only a few of the taps
are shown in the wiring schematic.

If vour receiver has an r.f. amplifier stage
preceding the mixer, connect the “Peaker”
output terminals to the antenna and ground
terminals of the receiver. Connect your an-
tenna to the “Peaker” in either the series
or parallel connection as shown in Figs.
1(A) and 1(B). Vary the tap switch, S1,
and the variable capacitor, C7, until maxi-
mum output is obtained from the receiver.
The “Peaker” will work best around the
20-mc. end of its range with all but four
turns shorted out, and C1 set with its plates
almost full out. At the lower frequencies,
say, around 1.5 to 3.0 mc., none or few of
the turns will be shorted out.

If your receiver doesn’'t have an r.f. stage,
the “Peaker” should be connected and used
as described in the preceding paragraph—
with one exception. Coupling is more criti-
cal in a receiver having no r.f. stage. When

(Continued on page 108)
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Wiring diagram and the parts list for the "Peaker.”
Layout of parts and length of leads are not critical.

C1-—365-pufd. broadcast-type variable capaci-
tor

L1--32 turns No. 20 solid tinned copper wire
spaced to occupy 2° on 2"-diameter form.
tapped at 4, 8, 12, 16, 20, 24, 28 and 32 turns
from ground end.

L2-4 turns, average, No. 20 solid tinned cop-
per wire spaced to occupy V4" and separated
14" from L1 (see text)

S1--l-pole, 8-pos. rotary switch with ceramic
insulation (Centralab Type PA-2001 or equal)

1-—-Chassis, 5" x 7" x 3"

2—2-terminal binding post terminal strips
1 Ground binding post

1 Coil form

2--Knobs

Misc. hardware, wire, solder, terminal lugs.
etc.
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LINE VOLTAGE
BOOSTER

OES YOUR TV SET suffer from slip-

ping sync? Is your scldering iron luke-
warm when you want it red-hot? If so,
you may be located in an area where the
line voltage drops slightly during early
evening hours. Cure these effects with a
line voltage booster!

Boosters are available commercially, of
course, but an ordinary filament trans-
former properly connected will do the job
equally well. All you need do is hook up
the transformer so that its secondary volt-
age will be added to the line voltage. The
“economy’” booster consicts of little more
than a 6.3-volt filament transformer and
a switch to cut the booster in or out. The
“de luxe” hooster features a meter and
two different boost voltages.

The ‘““‘de luxe’” booster is shown in
wiring diagram (A) and the pictorial dia-
gram on page 82. The meter, M1, is con-
nected across the receptacle, SO1, to meas-
ure the voltage at the output of the boost-
er. Switch 81, the line or boost switch,
cuts the transformer secondary in or out

June, 1956

The “'de luxe"

ey 2

booster has a clothesline

cleat cn the back panel to store line cord.

3 ;:ng

£

p-

The "economy"

booster, assembled on a

small aluminum boz, can be built for under $5.

LINE VOLTAGE
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Pictorial diagram of the "'de luxe" voltage booster shows how components are interconnected.

of the circuit and simultaneously connects
or disconnects the line voltage from the
primary. The transformer operates only
when 871 is in the boos! position.

Switch 83 selects the amount of the
boost. Either 6.3 volts (at the secondary
center tap) or 12.6 volts may be added to
the line voltage, depending on its setting.
A transformer with a 2-amp. secondary
will handle any device drawing up to about
200 watts of power. It is a good plan to
allow 1 ampere in the transformer sec-
ondary for each 100 watts to be drawn
from the output of the booster. For ex-
ample, a 10-ampere secondary will handle

a kilowatt (1000 watts) of power. A slide
switch, 82, mounted on the top of the cab-
inet, is used to disconnect the meter.

Phasing the transformer in a circuit
of this type will either add voltage or sub-
tract voltage—depending on how the trans-
former’s primary connections are made.
When the transformer is adding voltage to
the line, its secondary is said to be “in
phase” with the line; when it is subtract-
ing from the line, its secondary is said to
be “in reverse phase” with the line.

What we want in a line voltage booster
is the adding or in-phase connection. This

(Continued on page 127)

PARTS LIST

“De Luxe” Booster

M1 —0-150 volt a.c. voltmeter

S! D.p.d.t toggle swiich

S2 S.p.s.t. slide switch

S3-—-S.p.d.t. toggle switch

S01  Chassis-type outlet receptacle

T1-—12.6-volt, c.t.,, 2-amp. filament transformer
{Stancor P-8130, or equal

1—Aluminum box, 4’ x §” x 6"

1—Power cord

1 415" rope cleat

“Economy” Booster

S1--D.p.d.t. toggle swiich

S01—--Chassis-type outlet receptacle

Tl 6.3-volt filament transformer, 2 or more
amp. secondary rating.

1—2-piece aluminum box, 154" x 215" x 4

1—Power cord

HOW IT WORKS

The voltage booster is a demonstration of trans-
formet’ action based on turns-ratio. In each of the
cases illustrated-—see simplified diagram (C) on page
81-——the volitage induced in the secondary is added
to the voltage applied to the primary. This is an
autotransformer action. The phase of the voltage
geuerated in secondary is quite important. If the
phase is not correct, the autotransformer effect will
be to subtract the secondary voltage from the pri
mary. This is sometimes referred 10 as “‘bucking”
the primary voltage. In some locations where the
line voltage is too high, “bucking” may prove of
value to the constructor in keeping the line voliage
under control.

CAUTION: Do not use the hooster if the line volt-
age is actually 117 volts. The additioual voltage may
harm the equipment to which it is applied. Check the
name plate of the device before using the booster.
Allow one ampere in the secondary winding rating
for each 100 watts of power to be drawn.
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ANY top-notch components for-
merly sold only ready-made at
stiff prices are now obtainable in kit
form for home construction. Latest
item in this trend toward putting high- now priced for low budget,
class equipment within reach of low-
budget builders is the famous Electro- N R
Voice “Aristocrat” corner loudspeaker 1s quCk’Y put fogefher
enclosure.

The kit retains all the features that
made the factory-finished “Aristocrat”
a hi-fi favorite, yet the job of assembly
has been remarkably simplified. As
carpentry is a far cry from electronics, everything has been done to foolproof
the job for the audio fan when he takes up the unaccustomed glue pot. All holes
are drilled, the pieces marked, and hardware is supplied. The whole assembly
job is broken down into twelve steps just complicated enough to hur! a chal-
lenge at your screw-driving talents. Stick to the instructions, and nothing really
can go wrong. With two left hands, you’ll still be all right.

Superior Sound. Performance-wise, this enclosure is a true ‘‘aristocrat”
of its breed. Fortified by all the traditional virtues of the horn family, the
Aristocrat ranks near the top in efficiency, good damping, and absence of reso-
nance boom. With a bit of cooperation from an able speaker, the bass really hits
bottom. Corner placement, obligatory for this enclosure, helps push out more
bass. The walls, converging in the corner, act as horn extensions. Hence, the
size of the enclosure could be kept down to about 19” x 16" x 29" without
skimping on low-frequency response. Moreover, corner placement assures uni-

form treble spread throughout the room and keeps re-
flected sound from bouncing directly back at the
speaker. The net result is vibrant, full-throated

Electro-Voice ‘‘Aristocrat,’”’

in only twelve easy steps

June, 1956
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sonority in nearly any acoustic setting.

Bottom Price. Like the Shorthorn Kit
described in our March, 1956 issue, the
Aristocrat design is based on Klipsch cor-
ner horn patents. Yet unlike the Shorthorn,
the Aristocrat’s interior panels are angled
to approximate an exponential horn flare.
This pays off in uniform air loading of the
speaker cone over a wider frequency range.
Despite the more elaborate inner structure,
the price is held down to about $36. With
nothing cheap about the materials or work-
manship, this clearly marks the kit as a
bargain.

Good Looks. Unlike some other home
construction kits, the Aristocrat comes out
as a neat piece of furniture. With simple

&4

Screw fastening (top left) only serves auxiliary
function. Glued joints provide the strongest possi-
ble bond, assure airtight seals and even stress dis-
tribution. The screws merely clamp the pieces to-
gether while the glue sets.

Odd-angled panel (above) is accurately pre-cut
to slip easily into place. Slant position presents
no problem since cleats provide support. Taper
provides exponential flare for optimum air-coupling
and for keeping horn anti-resonant.

Certain plywood pieces, like the one ai left,
cannot be screwed in place. They are lowered into
a thick mortar of glue and then left to set. The
resulting bond is so strong that the wood rather
than the joint would give in a tensile fest.

outlines and picture-frame molding around
the attractive, wrinkle-free grille cloth,
not even the fussiest hi-fi wife would evict
the Aristocrat from her living room. The
smooth plywood panels take any kind of
furniture finish so you can be sure of har-
mony for the eye as well as for the ear.
Speaker Choice. The Aristocrat takes
any 12" speaker, including coaxials. If you
prefer, you can mount the separate com-
ponents of a two-way system right on the
speaker panel. All you have to do in that
case is to saw an additional cutout for the
tweeter. The hole for the 12" woofer is al-
ready pre-cut. This makes the Aristocrat
adaptable to plans for gradual expansion of
your speaker system.

POPULAR ELECTRONICS
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SE of the telephone as an an-

tenna is not a new idea. Back
in the 1920's, some old-timers set
a phone on a pie pan, then con-
nected the pan to the antenna post
of the radio and used capacity
coupling to telephone lines as an
antenna.

This novel crystal radio makes
use of the same trick. It is built
into a wooden box slightly larger
than the base of the telephone. A
thin metal plate is mounted on top
of the box and connected to the
input of the crystal circuit. When
the phone is placed over the metal
plate, it is capacitively coupled to
the plate, and the telephone cir-
cuit is used as an antenna without
any direct connections to the
phone lines. Where increased sen-
sitivity is required, an antenna
jack can be used, allowing a wire
jumper to be plugged in and
clipped to the finger-stop beside
the dial of the phone.

Two germanium diodes are em-
ployed, and there are three tip
jacks for the earphones. One diode
is connected in the conventional
manner, and the other is connected
to a tap on the coil. You can
change from “broad tuning” to
“selective tuning” by simply mov-
ing one phone tip from one jack
to another.

The four sides of the wooden
box shown in the photos are made
from 24" x 14" walnut, and the
top is %" plywood. The plywood
platform should be %" or 3" be-
fow the top edge of the box, to
keep the phone from sliding olf.
Size of the platform depends on
the phone model; the platform
shown measures 7%” x 5%".

Cut a piece of thin sheet metal,
just the right size to fit on the

(Continued on page 111)

Under-the-Phone
Crystal Set

MACHINE SCREW

374 PUFO.
VAR. CA CONNECTS TO METAL
PLATE

. ANT. PIN

¥ K

T WCOMMON

i1 § PIN JACK
" XBROAD
TUNING

PIN JACK

METAL ] PLATE

CRt

L %NC‘
(e 37qpptd, CK705

118 TURNS NO.28
C.C. ENAMELED
WIRE 4
ve
9} J3
Note simple cons#ruction of wooden box
- and layout of parts. The metal plate {above),
./ S which fits snugly into the top of the box,
is capacitively coupled to the telephone.

June, 1956
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AFTER

CLASS

SOME FACTS ABOUT METAL LOCATORS

YOU'RE looking for a metal locator
that will detect a U. S. dime under
thirty feet of wet sand or a lost gold ring
at the bottom of a salt-water bay—you're
chasing a wild and elusive dream' The
gadget that will do a job like this just
hasn’t been invented yet. All of which,
naturally, brings up such pertinent ques-
tions as: Just how well do prospecting
metal locators perform? What types are
there? How do they compare? How much
do they cost to build or buy? Let's take
these questions one at a time.
Types of Locators. As a start, we

should recognize the fact that metal de-
tectors which are huilt to spot metal scraps
in baked bread, nails and bolts in the

86

stomachs of cows, or files in the pockets of
convicts are also designated as metal lo-
cators. We are not concerned with these
highly specialized units; our interest cen-
ters around prospecting and mineral lo-
cating equipment.

These generally fall into one of two
broad classifications: the beat-frequency
type which is the simpler of the two, and
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!
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Fig. I. Block diagram of beat-frequency
metal locator which uses varying audio
pitch as “warning" signal to operator.

the field-distortion or reflection variety
which can outperform the other but is
more complex and costly.

Figure 1 illustrates a representative
beat-frequency locator in block diagram
form. Two oscillators turned 1o very near-
ly the same frequency are coupled to a
mixer stage. After heterodyning and mix-
ing in this stage, a difference frequency or
beat-note is obtained. This audio tone is
fed to an amplifier which passes the in-
creased audio power to the headphones.
Oscillator “A” is completely shielded to
avoid the effects of oulside influences; os-
cillator “B,” however, is tuned by a wide-
diameter search coil at the end of a long
pole. The search coil is surrounded by a
radio-[requency magnetic field which pen-
etrates into the earth below to a degree

Fig. 2. This commercially available locator
can be used to find objects as deep as seven
feet. The instrument is carefully balanced
so that it will not tire the operator.

POPULAR ELECTRONAICS
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determined by many factors (to be dis-
cussed farther on).

As long as there is no electrical conduc-
tor in the vicinity of the projected field.
the beat-note heard in the phones is con-
stant in pitch. Upon encountering a metal-
lic mass of non-ferrous nature (gold, silver,
platinum, copper, aluminum, etc.), the in-
ductance ol the search coil is reduced as a
result of the eddy currents that are in-
duced in the metal mass. Since the search
coil is the tuning element of oscillator “B,”
the [requency of the latter rises, causing a
sharp change in the pitch of the audible
signal. Metals or ores centaining iron have
the opposite efiect; the increased per-
meance in the area around the search coil
raises the inductance and lowers the fre-
quency of the associated oscillator, pro-
ducing a variation of the beat-note in the
opposite direction. Figure 2 shows a tvp-
ical beat-frequency type of metal locator
in action.

The field-distortion or reflection variety
operates on a somewhat different princi-
ple: a separate transmitter and receiver
are equipped with exposed coils, again of
large diameter. The plane of the transmit-
ter loop is oriented vertically with respect
to the ground plane rather than horizon-
tally as in the case of the heat-frequency
version. The receiver pickup coil is placed
at right angles to the other to minimize
direct coupling between the units. This is
illustrated in Fig. 3.

In operation, the controls are adjusted
while the equipment is held over non-con-
ducting ground so that the headphone tone
is relatively weak and the visual indicator

a meter mounted where it may be read
with facility-—reads nearly zero. The loud-
ness of the received tone is thus a function
of the shape and magnitude of the electric
field being radiated from the transmitting
loop under conditions in which little exter-
nal conduction in the form ol metal masses
is present. Upon approaching metal of any
type, the field becomes distorted; such de-
formation destroys the balance set up in
the initial adjustments and causes the
headphone tone to become louder and the
visual indicator to increase its reading.

Performance Factors. How well will a
certain metal locator perform under a
given set of prescribed conditions? A pre-
cise prediction of this kind is difficult il not
impossible to make because so many fac-
tors affect its operation. The size of the
metal mass or mineral deposit and the
depth below ground are the primary con-
siderations; the length of time a piece ol
metal has been buried, the type of metal
it is, and the degree of mineralization of
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Fig.3. Thisis
a field distor-
tion locator as
mentioned in the
adjacent text.
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the soil are other significant factors. Let’s
dispose of of the last three and then give
our attention to the size vs. depth be-
havior of typical locators.

Although it seems strange at first glance,
the longer a metal mass is buried, the
more easily it is detected. This is appar-
ently due to the fact that metals attain a
degree of association with the surrounding
mantle rock due to chemical action; thus
they extend their effective conducting
areas. Captain Kidd's treasure would be
easier to locate than would the buried gold
of the hermit who died last year—all other
things being equal, of course.

Native gold, silver, and copper are the
most suited metals for this kind of geo-
physical investigation; metallic sulfides and

Expressions of interest in this department
have recently been overwhelming. At least
70% of POP‘tronics readers turn to “After
Class” within the first hour after visiting a
newsstand or receiving their copies in the
mail. Such a faithful audience can scarcely
go unrewarded, and in this issue we have
sorted out a single theme. It concerns a sub-
ject which interests many. but which at the
same time cannot be found in most textbooks.
This is the new look in “After Class” ... more
subjects not found in the classroom or text
book. more drawings (and now photos). and
tidbits of information on commercially avail-
able equipment. We hope you like it.

The Editors.
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Fig. 4. Claimed performance characteris-

tic of a typical beat-frequency metal locator.

sulfide ores such as galena (lead sulfide),
chalcopyrite (copper sulfide), cinnabar
(mercury sulfide), and molybdenite (moleb-
denum sulfide) are also good conductors.
Iron ores do not, as a rule, provide the
same sharp response as the others.

If the soil is heavily mineralized or very
moist, the presence of metals or mineral
deposits well under the surface is likely to
be masked, making detection difficult.
These conditions often make it impossible
to use metal locators successfully in cer-
tain arcas at any time. In others, the time
of the year becomes a determining factor.

Manufacturers approach performance de-
tails in a straightforward, scientific man-
ner. Among the most satisfactory ways of
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Fig. 5. Compare this curve with the one dia-
grammed above. This field-distortion type
locator costs nearly twice as much money.

specifying what one can expect from a
given model is the performance curve. This
is based upon the reaction of the metal lo-
cator to a given metal buried at various
depths in normal soil. The minimum area
required to provide a satisfactory aural
and visual indication on the instrument is
plotted against varying depths.

A performance curve for a beat-frequen-
¢y 1ype of locator is given in Fig. 4. The
metal used in the preparation of this chart
is a square sheet of copper; it ranges from
three inches on a side to about 60 inches.
For example, a sheet of copper measuring
12" x 12" (one square foot) would provide
a satisfactory indication if it were buried
no deeper than four feet under average
soil. To detect a similar sheet at a depth
ol six feet, an area of well over four
square feet would be required.

The superior performance of a heavy
duty field-distortion type of locator is
shown at a glance in Fig. 5. For one
square foot of copper sheeting, the detec-
tion range is approximately 71 feet under
normal soil. When conditions are favor-
able, such a detector is capable of pene-
trating about 25 feet to large deposits of
metallic ore or native metal.

Cost Figures. The figures given below
have been compiled from a substantial

sampling of manufacturers’ literature.
They do not represent exact prices:
Muazx.

Type Cost Range Weight
Beat-frequency ... $ 50 5 3% lbs.
Beat-frequency ... 100 T 8  lbs.
Field-distortion .. 150 18 11 Ibs.
Field-distortion .. 175 27 24 |lbs,
Beat-frequency

Nl 2 425 44 i i 40%* ¢'* 5  lbs.

Factory wired .. 80
* Depends on search head nsed. X

" Comes equipped in cither kit or factory-wired form
with a general-purpose search head. Kits for ‘‘small
object scarch head” ($3.85) and “‘large object search
head” ($11.50) are available at extra cost as shown.
]"actury-\vire(_l lieads are available at approximately

shown for the kits.

QUIZ

1. What is the difference in the indication given
by a beat-frequency type of metal locator as
compared with the field-distortion form?

2. How do the indications of the presence of fer-
rous and non-ferrous metals differ in beat.fre-
quency locators?

3. Which has the greater range of penetration per
lb. of carrying weight, the beat-frequency or
the field-distortion type of metal locator?

4. Why might an attempt to use any metal lo-
cator after an extended rainifall meet with little
success in many locations?

5. Why are the coils of a field-distortion type of
locator oriented in planes at right angles to
each other?

(Answers appear on page 127)

POPULAR ELECTRONICS
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Radio Amateurs to Monitor Satellite

Low-cost v.h.f. tracking system planned for hams

ALLING all hams! You may have an

important job to do in the not-too-dis-
tant future. How much do you know
about Project VANGUARD and the “Mini-
track” system?

Project VANGUARD is the code name
for the earth satellite phase of the U. S.
scientific program for the International
Geophysical Year (1957-58). The VAN-
GUARD satellite launching vehicle, being
designed and built by the Martin
Company of Baltimore under the
auspices of the U. S. Navy, will be
a finless, three-stage rocket about
72 long and 45" in diameter at its
widest point. Launching and test-
ing will take place at the Air
Force Missile Test Center in Co-
coa, Florida.

The first stage of the rocket ©,
an improved Viking, serves pri-
marily as a booster. The second
stage ®, another liquid-fueled rock-
et, contains the complete guidance
system for all three stages. The
third stage ®, a solid-propellent
rocket housing the satellite prop-
er, is ejected from the second
stage at the orbital altitude (200
to 300 miles above the earth).

Radio tracking will handle three
jobs for the satellite: (1) prove
that it is actually orbiting; (2)
determine its precise orbit; and
(3) measure what is happening
within the satellite. The tracking
problem is said to be similar to
finding and following a golf ball
thrown out of a jet airplane trav-
eling at 60,000 feet with the speed
of sound.

The “Minitrack” system of ra-
dio angle tracking developed by
the Naval Research Laboratory is
prepared to solve this problem. It
utilizes a tiny transmitter within
the satellite to send a beam of ra-
dio energy to receiving antennas at ground
stations. By comparing the path length
from the transmitter to one antenna with
the length from the transmitter to a sec-
ond antenna, the satellite can be located
in its orbiting position. Similar measure-
ments with another set of antennas help
to fix the satellite accurately.

In the actual ground station layouts.
there will be seven antennas. Data ob-
tained from these antennas can be sent to
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a central computing facility within 20 min-
utes of receipt, and used there to deter-
mine the progress of the satellite.

The system, which will supplement op-
tical tracking stations and also obtain
scientific data telemetered or radioed back
to earth, is expected to work despite
weather conditions, clouds, seeing condi-
tions, or the time of day. Details of a sim-
plified version will be made available to

Artist's conception of the vehicle which will place the
world's first man-made satellite in its orbit around the earth.
in the background is the gantry used to set the vehicle on
its launching stand and the concrete blockhouse from which
scientists will fire the 3-stage rocket and record its course.

radio amateurs at a later date so that they
may join amateur astronomers in observ-
ing the satellite. And that’s where you
come in!

It has been predicted that during a satel-
lite event the evening newspapers will pub-
lish three boxes on their front pages—one
for baseball scores, one for horse race re-
sults, and one for the evening times and
angles at which you can pick up the earth
satellite. 30—
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YTOU CAN ENJOY prospecting for ura-
nium if your equipment isn’t so heavy
that it bogs you down, and if you don’t have
to carry a set of spare batteries around
with you because of the high current drawn
by the equipment. Also, you’ll probably be
able to have more fun with your equip-
ment if you haven’'t spent a fortune to
build it. And if it is simple to construct
and maintain, so much the better.

The first instrument to be described here
was designed for your enjoyment— it takes
full advantage of the small size, light
weight and low operating cost of a tran-
sistor amplifier combined with a relatively
cheap Geiger counter tube.

An ideal enclosure for this instrument is
a 3" x 4" x 5" utility box. Total weight,
including batteries, is less than 2% 1bs. The
physical layout, shown in the photos, lends
itself to easy assembly and is such that
hatteries can be easily replaced.

Exact layout is not critical, but the 300-
volt battery takes up a large portion of the
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What are you looking for
in a Geiger counter?
These two units feature
light weight, small size,
economy and simplicity

—take your choice!

UNIT ONE
By James E. Pugh Jr.

available space; so it is well to plan care-
fully in advance to make sure that every-
thing fits.

Proper mechanical balance is obtained
by locating the handle off center. This tech-
nique also allows more room for the con-
trols on top of the case. The battery strap
is mounted on one side of the bottom sec-
tion of the case, and consists of a single
strip of metal clamped to the battery by
two long screws.

A simple mount for the counter tube can
be fashioned from a sheet of %” polystyrene
1%"” x 4" and a 3" piece of %" id. poly-
styrene tubing. Cement the tubing length-
wise on top of the sheet about 3/16” from
one end. Drill a hole at the other end of
the sheet and mount a 2-terminal tie point
at this same location, with a flat-head screw
recessed flush on the bottom. Wrap a 3"
x %" rubber band around the 1B86 as
in Fig. 2 (page 92), slip the assembly inside
the plastic tube, and carefully solder the
1B86 leads to the tie point. Center the

POPULAR ELECTRONICS
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Transistorized Geiger Counfers

Geiger tube assembly in the bottom of the
case after the 3D)-volt battery has been
installe¢, and cement in place with Poly-
weld “912” or a similar cement.

For the 1%-volt battery holder. modify
a type HPC fuse holder as shown in Fig. 3.
First, clamp tne lug in a vise, pull the fuse
holder outward io compress the internal
spring, and cut off the shaft as close as
possible. Disassemble the holder. and drill
and tap the shaft as shown. Replace the
original spring with a two-turn volute
or spiral-—spring clipped from a medium-
sized spring in a General Cement assort-

Weighing less than 2!/2 pounds, the first unit is
housed in a 3” x4” x5” utility box. Fuse holder
is modified to take the I/2-volt penlite cell as
shown in Fig. 3 on page 92. Placing the handle
off-center makes for proper mechanical balance.

T ) -
HOW IT WORKS

Hor e vime P4 e -
AN INE FF ) [
g Two basic circuits for the first unit are shown in
Fig. 1, one for an n-p-n transistor and the other for a
p-n-p transistor. Aside from polarities, the circuits
are identical and should provide equal performance,
assuming that the transistors are equivalent. At the
present time, p-n-p transistors are a little cheaper.

When a beta or gamma ray passes through [77 the
gas in the tube ionizes and a small pulse of current
tlows through KR1. This pulse is amplified by the
transistor, and appears as a click in the headphones.

A potential of 300 volts is required for operation
of the Geiger tube. This is provided by a special
300-volt battery. Although fairly expensive, the
current drain is very low, and battery life approxi-
mates shelf life. The transistor itself operates on
1Y, volts. and gives a gain of about 20 db. Here
again, the current drain is very low—about 50
microamperes—which gives very long battery life.

High-impedance headphones will give good per-
formance, but they must be of the magnetic type to
provide a d.c. path for the collector circuit of TRI.
The standard 2000-ohm units are satisfactory., but
the Trimm 24,000-0km style will give somewhat
better volume.

s

Interior view (at left) shows location of important
components and wiring details. As the 300-volt
battery fills up much of the available space, care
must be taken to make sure that everything fits
—although the exact layout is not critical.

ment. Check Fig. & carefully for assembly age the transistor—grip the leads with
details. When completed, a Burgess No. 7 long-nose pliers between the transistor and

penlite cell will fit nicely inside. the point being heated, and don't remove
Mount a 4-lug tie point on one end of the the pliers until the joint has cooled.
case, as shown in the photograph above. Insert the battery in the fuse holder.

Complete the wiring, including the 300-volt Polarity will depend on the transistor used:
battery plugs, and solder all joints care- for an #m-p-n unit, insert the positive end
fully. Excessive heat can permanently dam- first; reverse for a p-n-p unit. Plug in the
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Fig. I. Basic circuit for {A) n-p-n transistor and
(B) p-n-p transistor. Parts list applies to both.

B1-—-300-volt battery (Eveready 493 or equiva-
lent)

B2—1Vs-volt penlite cell (Burgess No. 7 or
equivalent)

J1- -Open-circuit phone jack (miniature)

Pl—Phone plug to fit jack

R1-—2.2-megohm resistor

S1—D.p.s.t. toggle switch

TR1--Type 2N35 or CK722 transistor (see text}

V1—Type 1B86 Geiger tube (Victoreen)

1-—Pair of headphones (Trimm 24,000-ohm
Featherweight}—see “"How [t Works”

1—Panel-mounted fuse holder (Buss HPC)

1—3” x 4" x 5" aluminum case (ICA Fleximount)

1—Handle (U. S. Eng. Co. No. 1010 or equiv.)

1—2-terminal tie point

1—5-terminal tie point

1-—Set of battery plugs (Amphenol 71-1L and
71-1M)

1—Sheet of 13" polystyrene, 4 x 114"

1—14" i.d. polystyrene tubing, 3 long

1—Coil spring (see text)

1—On-off switch plate

1—3 x 3” rubber band

Misc. wire, solder, machine screws, etc.

N-PN
2N35
TRY

ES

HEAD—
PHONES

HEAD—
PHONES

3" x 178" RUBBER BAND

val

S M mes %€ —Enoe
275 SRR PLAOETS CATHODE

Fig. 2. How rubber band is wound around tube.

TWO TURN VOLUTE

SPRING COIL
3 #4a
o= W SOLDER
24l LUG

7 T——END OF
Z) TERMINAL
LUG CUT OFF

o i

—— SMALLER_| ' 4-40%x /4"
i DIA. TURN R.H. SCREW
FUSE HOLDER TAP 4-40 THREAD

Fig. 3. The modification of the fuse holder.

high-voltage battery connectors, turn on
the switch, and listen for clicks. With no
uranium in the vicinity, you should get a
background count of about 30 counts per
minute.

UNIT TWO
By Wayne Milburn

For extreme simplicity and economy of
initial cost and maintenance, this Geiger
counter is hard to beat. The two 1%-volt
flashlight cells give excellent life as the
current drain is about 100 microamperes
and few parts are needed.

A novel technique is employed to produce
the high voltage (800-900 volts) for the
Geiger tube. D.c. from the battery is passed

EAR-
PHONES

= ———a%illr;voq:-l

Schematic diagram and parts for second Geiger  Misc. wire, solder, terminal strips, phone jack.
counter. A p-n-p {unction transistor is used here. etc.

Bl—Two 1Y5-volt flashlight cells

Cl1—.05-ufd., 1000-volt plastic sealed capacitor
(author used 600-volt rating, but higher rat-
ing is desirable}

R1—I1-megohm, Vso-watt resistor

S}-—S.p.s.t. Microswitch or any snap-action
spring-return switch

S2--S.p.s.t. toggle switch

T!--Small audio output transformer, such as
4000 ohms to 4-ohm voice coil (not critical—
almost any output transformer should operate
satisfactorily)

Gap—Altered 3-30 pufd. trimmer capacitor (see
text)

TRI1--CK722 p-n-p junction transistor

V1—Geiger counter tube (Victoreen 1B85 or
Raytheon CK1026)

1-—3” x 4" x 8" aluminum cabinet

1-Kitchen cabinet handle
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through the voice-coil winding of an output
transformer, and then quickly interrupted
by the switch Si—inducing a high-voltage
surge in the high-impedance winding. This
surge will have two polarities- one when
the primary current starts flowing, and one
when it ceases. The larger of the surges
will break down the special spark gap, and
will eharge up capacitor C1. This high volt-
age is then used to operate the Geiger tube.

Heart of the device is the special spark
gap, made from a small 3-30 pufd. trimmer
capacitor. Unscrew the adjusting screw, re-
move the mica insulation, and replace the
screw. Adjust the serew to the point where
it rectifies the transformed voltage but will
not arc back.

It is cssential that C1 be charged to the
proper polarity, as indicated in the sche-
matic. Use a high-impedance voltmeter to
determine polarity. If it is incorrect, re-
verse the voice coil leads in the trans-
former.

This arrangement should give 800-900
volts after 20 or 30 pulsings of S1, de-
pending on the turns ratio of the trans-
former. Use a high-quality capacitor for C1,
and make certain that it is well insulated
from ground. A single charging should oper-
ate the Geiger tube for several minutes. An
occasional push on the switch will then keep
the counter in operation.

To provide comfortable headphone vol-
ume for the clicks, a transistor amplifier

This unit, also housed in a 3" x4"” x5" box, em-
ploys spark gap made from a trimmer capacitor.

is included in the unit. It is direct-coupled
to the counter tube, that is, the pulses of
current from the counter tube also pass
through the base-emitter circuit of TR1. RI
serves to protect the transistor in case of an
avalanche discharge through V1. Magnetic
headphones must be employed to provide a
d.c. path for the collector circuit of TR1.
Although inexpensive and simple to build,
this counter will give reliable indications of
the presence of radioactive material. Try it
out on your luminous dial watch to check
its operation. ~30—

Pictorial diagram shows how the parts of the second unit are connected.

— A —— Y

10
EARPHONES
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THETRANSMITTING

TOWER

NE OF the big thrills of amateur radio

is working other amateurs far away
and preferably in foreign countries. This
iIs commonly called DX.

By staying up late, it is possible to work
all over the United States on the 3.7- and
7.15-mec. Novice bands. But even when con-
ditions are favorable, it is seldom possible
to work foreigners on them--—-because the
top halves of the 3.5- and 7-mc. bands are
usually allocated to commercial services
outside of North America. On the 145-mc.
Novice band, over 50 miles is DX wiih low
power and a simple antenna.

This leaves the 21.1- to 21.25-mc. band as
the only possible one on which Novices can
work much DX. Fortunately, it has been
cooperating wonderfully well. In the past
several months, many Novices have worked
all continents (WAC) and over 25 countries
on 21 mc.

To understand how these ditferent bands
behave, we need to know something of how
radio waves travel through space—which,
in turn, requires some knowledge of the
ionosphere.

The lonosphere. As the sun rises in
the morning and shines down on the earth,
it bombards the upper atmosphere with
ultraviolet radiaticns. This causes some ol
the atoms in the gas molecules forming the
atmosphere to lose electrons, thereby be-
coming positive ions. The electrons freed
in this manner float around in the atmos-
phere or attach themselves to other atoms,
converting the latter into negative 1oms.
Thus, an electrically charged region is de-
veloped which extends from about 90 to 300
kilometers (55 to 190 miles) about the
earth.

The intensity of its ionization is deter-
mined by several factors. Its daily max-
imum occurs at noon when the sun is high-
est, and its yearly maximum occurs in mid-
winter, when the sun is three million miles
closer to the earth than it is in midsummer.
In addition, when there are many spots on
the sun—an indication of great explosions
on the sun—upper-atmosphere ionization is
high. We are now well into the upward
swing of the latest sunspot cycle, which
means that sunspot activity will continue
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KN4GHH at the controls of KN4CDZ, Winston
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to be high for the next several years.

At night, when the sun is in no position
to bombard the atmosphere, 1onization
gradually decreases until—by dawn-—the
ionosphere has dwindled to a comparatively
thin layer about 300 kilometers high. This
decrease in ionization is greater in winter
than in summer, because the nights are
longer in the winter.

The importance of all this to amatecurs is
that the ionosphere is what makes long-dis-
tance, high-frequency radio communication
possible. Radio waves normally travel only
in straight lines. If it were not for the
ionosphere, the signals radiated from our
transmitting antennas would shoot out into
infinite space, never to return. However, in
traveling through the ionosphere, the dif-
ference in its electrical density gradually
bends them back towards the earth.

Three things determine how much a radio
signal is bent in the ionosphere. They are

Salem, N. C. With 30-watts input, this station has
worked 44 states, Canada, Puerto Rico, Virgin
Islands and Cuba. See "News and Views" (page
115) for details on KN4CDZ and its operator.

the frequency of the signal, the angle at
which it arrives at the ionosphere, and the
density of the ionization in it.

During the middle of the day, all signals
radiated at any angle on frequencies as high

POPULAR ELECTRONICS
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as 10 me. will be bent back to the carth in
the ionosphere. Those that arrive at an
acute angle are returned at an equally
acute angle to the earth near the transmit-
ter. On the other hand, low-angle signals
return to the earth many miles from the
transmitter. It would seem, then, that sig-
nals radiated at low angles are best for
long-distance work. This is true, but—

D Region. Below the ionosphere, an-
other ionized layer, called the D region,
forms as the sun rises in the morning and
disappears as it sets at night. In a negative
sort of a way, this region is almost as im-

o |
S B e §

In one week of operation, Joe Minyard, KN5SDXL,
Eupora, Miss., made 30 contacts in 13 states on 80

meters. He uses an AT-l transmitter, an S-53A
receiver, and a 35" "folded-dipole" antenna.

portant as the ionosphere itself. Instead of
bending high-frequency signals passing
through it. the D region attenuates them.

The amount of this attenuation increases
cnormously as frequency decreases. For ex-
ample, if a 7-mec. signal is attenuated 12 db
(2 “S" units) in passing through the D
region, a 3.5-mec. signal making the same
trip will be attenuated 48 db (8 “S” units),
while a 21-me. signal will be attenuated
only about 1%; db. No wonder 3.5-mc. sig-
nals are a bit weak in the daytime!

Low-angle signals, traveling at a “slant”
through the D region, are attenuated more
than high-angle signals. This attenuation
is so great that daytime range is limited to
100 miles or less on the 3.7-me. band and to
about 400 miles on the 7-mc. band. At night,
though, when the D region disappears, sig-
nal strengths and ranges increase greatly
on these bands.

At higher frequencies, low-angle signals
get through the D region without excessive
attenuation, even at midday; therefore,
they cover long distances. At the same
time, high-angle signals at these frequen-
cies pierce the ionosphere, resulting in a
zone ol no signal hundreds of miles wide be-
tween the transmitter and the areas where
the low-angle signals return to the earth.

It is not unusual for signals to bounce
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between the earth and the ionosphere a cou-
ple of times in traveling long distances. In
fact, the curvature of the earth and the
height of the ionosphere limits the max-
imum ‘“‘one-hop” distance that can be tov-
ered to 2400 miles; therefore, multiple hops
are always required to cover greater dis-
tances. Of course, each bounce attenuates
the signal a bit more. For this reason, it is
always best to choose the highest frequency
and the lowest angle of radiation usable
over a given path at a given time, in order
to deliver a strong signal to the remote re-
ceiver.

When sunspot activity is high, as it will
be for the next several years, low-angle
signals up to 30 me. are useful for DX work
from dawn to dark between early fall and
late spring. During the summer, the max-
imum usable frequency drops below 25 me.,
but it remains high enough to support 21-
me. communications in some direction dur-
ing most of the daylight hours.

Getting on 21 Mc. A good antenna is
the most important requirement for good
results on 21 mec. As noted above, only
low-angle signals are useful on the higher
frequencies. The maximum usable angle of
radiation on 21 mec. rarely exceeds 25°, and
best results are had with angles below 15°

In free space, a horizontal antenna would
radiate equally well straight up, straight
down, and at any angle in between. But
when an antenna is mounted close to the
ground, the power it radiates downward is
reflected upward from the ground, to cancel
or reinforce the power radiated at upward
angles. Which angles are cancelled and
which are reinforced depend upon the an-
tenna height.

An antenna Y%-wavelength high has its
maximum lobe of radiation centered around
32° above the horizon. One 3%-wavelength
high has its lowest lobe of radiation cen-
tered around 20°, and one a full wavelength
high has its lowest lobe centered around 12°.

At 21 me, Yz-wavelength equals about
23, and a wavelength equals about 46’. Con-
sequently, a minimum height of 35’ is rec-
ommended for a 21-mec. antenna. A 45
height is better; less than 25 gives com-
paratively poor results.

Most center-fed 7-mc. antennas, especial-
ly if cut for the low-frequency end of that
band, work quite well as three half-wave
antennas on 21 mec. So do the “all-band”’
Novice antennas described in the Transmit-
ling Tower for December, 1955, and on page
92 of the March, 1956, issue of PopuLAR
KELECTRONICS, assuming that they meet the
height requirements.

A lz-wave antenna for the 21-mec. band is
only 22’ 1”7 long, calculated from the for-
mula: L (ft,) 468/F (mc.). It may con-
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HELP US OBTAIN HAM LICENSES

In this section of the Transmitting Tower,
the names of persons requesting help and en-
couragement in obtaining their amateur li-
censes are listed. To have your name listed,
write to Herb S. Brier, WIEGQ, ¢% POPULAR
E;JE;:TRONICS, 366 Madison Ave., New York
17, N. Y.

W1 CALL AREA

Joseph P. Obrien,
South Boston 27, Mass.

Michael Drew, (15), 20 Maple St., Lishon
Falls, Maine. (What is the best equipment to
start out with?)

Leonard Rock, 82 Franklin St., New Britain,
Conn.

Arnold Fine (17), 29 Monroe Ave., Worcester
2, Mass.

142 Ocalligham Way,

W2 CALL AREA
Richard Parini (16), 1099 1st St., Rariton,
N. J.

Jason Kaatz, 80-11 246 St., Bellerose 26,
L. I, N. Y. (Will answer all letters)

Richard Bilon (14), 5 Nugent St., New Hyde
Park, N. Y. (Theory, pen pals)

Fred Becker, Jr., 60 Stewart Ave., Riverside,
N. J. (Wants help and ideas on bullding a
receiver)

Scott Fitzgerald, 20 Alexander Ave., Mont-
clair, N. J.

David M. Abramowitz, (19), 2977 Avenue W,
Brooklyn 29. N. Y.

Steve Vadas, 17 Pleasant Ave., W. Caldwell,
N. J. (Theory)

Robert A. Sherwood,
Bergenfield, N. J. (Code)

Jay P. Sage, 99 Vreeland Ave., Bergenfield,
N. J. (Code)

PFC Bruce B. Burpee, US 51294903, Co. D,
34th Sig. BM., Corps, APO 107. New York,
N. Y. (Will soon be out of Army and wants to
become 2a ham; Wwants suggestions for a
modest station to start)

Peter Rohrs, 51 Bayview Ave., New Rochelle,

e

110 Vreeland Ave,,

Robert Tournier, Post Brook Farms, R.FD.
1, Butler, N. J

Alex Kalbouss, 7 West 92nd St., New York 25,
N. Y. (Pen pals)

John Hunter, Jr., 36 Atlantic St., Jersey City
4, N. J. (Codc and theory)

Henry Meiseles, 1472 43 St., Brooklyn 19, N. Y.
(Will answer all mail)

W3 CALL AREA

Marshall Mackler (15), 400 S. Sterling Rd.,
Elkins Park 17, Phila., Pa. (Wants to hear from
other prospective hams and SWL’s)

Gary Kaplan, 6721 Horrocks St., Philadelphia
49, Pa. (Wants pen pals)

Ronald Shelton (14), 2911 W. Lanvale St.,
Baltimore, Md. (Pen pals)

Larry lerley, 425 S. Wood, Middletown, Pa.
(Novice license)

Ed K. Shilts. 1183 Balmoral Dr., Allison Park,
Pa. (Pen Dals)

Thomas McCoy, R.D. #1, Brockway, Pa.

W4 CALL AREA

Rex Johnson, 403 E. College St., Griggin, Ga.
(Wants suggestions about kind of transmitter
to get)

Norman Fink (14), Rt. 10. Box 336. Roanoke,
Va. (Radio theory and code, pen pals)

H. S. Booth, Jr., 800 W. 30th St., Richmond
25, Va. (Help in securing a ham license)

Billy Crafts, Route 3, Box M5, Athens, Ala.

Jeff Jacobs (16), 602 E. 5th St., Cullman, Ala.
(Code)

Michael Hodges (14). Rt. 7, Box 88, Fayette-

ville, N. C. Phone: 3-0919. (Help in becoming
a ham)

W5 CALL AREA

Jerry Johnson (15), Box 506, Celina, Texas.

Bob Gulley, 2502 W. Mulberry, San Antonio,
Texas. (Wants pen pals, will answer all letters)

Mike Gulley, 2502 W. Mulberry, San Antonio,
Texas. (Wants pen pals, will answer all letters)

Donald Auderer, 6414 Texas Ave., Houston,
Texas. (Wants help with Novice license, over-
seas pen pals)

Randall Caselman, 17 W. 6th St., Fayette-
ville, Ark. (Wants diagrams of 2-meter trans-
mitters, letters from amateurs on 2 meters)

A/3C J. 0. Akin, 2nd Recon. Tech., Ron,
Sac, P.O. Box 50, Barksdale AFB, Shreveport,
La.

James McWain, (17), 206 N. Schopmeyer,
Gainesville, Texas. (Code and theory)

Bob Patterson. 310 11th St. South, Colum-
bus, Miss.

David Holder (15). 307 Aurora St., Houston
8, Texas. Phone: UN-4-3913. (Amateur radio)

Silas Dunn (12), 712 South Cedar, Little
Rock, Ark. (Code)

E. L. Purifoy, 826 Rock Is. Ace.,, E. Dorado,
Ark. (Amateur license)

John Waddell, 9709 Pine Lake Drive, Houston
24, Texas.

Howard Wuks, Rt.

4, Box 449, Marshall,
Texas.

W6 CALL AREA

Vernon James (13), 1437 Berkeley Way, Berke-
ley, Calif. (He and two friends want to be-
come Novices by December)

Joseph S. Kernohan, Box 105, Rio Dell,
Calif. (Just home from U.S. Army in Germany)

Richard A. Hart (31), 929 S. Pine St., San
Gabriel, Calif. (Theory)

Charles J. Henderson, C/O P.O. Box 1026,
Atascadew, Calif. (Wants to correspond with
other hams)

Bill Rowes, 1241 McWood St., W. Covina,
Calif. (Pen pals)

walter Pollind, 524 25th St., Hermosa Bch,
Calif.

Robert Bonner, 1208, S. School St., Lodi,
Calif. (Code)

W7 CALL AREA

Wayne Wright, WNIZGO, 5703-110 S.W.,
Tacoma, Wash. Phone: LA-9242. (His Novice
license is about to expire; needs help with
code and theory)

Steve Ogard, 1600 N. E. 137th St., Portland
20, Oregon.

Ralph Goodwin, 214 So. 12th St., St. Helens,
Oregon.

w8 CALL AREA

William V. Jenkins, S.M. San., 1500 Blakeslee
St., Kalamazoo, Mich. (Recovering from TB
in Sanatorium; has lots of time to study,
needs a little help; will answer all cards and
letters)
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chrane, C/O Mrs. Hanley, 420 S
Constantine, Mich. Phone: 3015
ilmost totally paralyzed as the re-
swimming accident when a child
much to become a ham)
1cy Brower, (18). 5231 Second, De-
ich. (Student at Wayne University
ittle help in both code and theory
ac test)
Kaser, (16). 304 Pine St.. Mt. Vernon,
Jode and theory)
. Gale, 19991 Garfield, Detroit 19, Mich
and would like to hear from American
ars, pen pals)
Marchant, 16905 W. 12th Mile Rd
Oak. Mich. (Novice license)
1l Hafertepe (15), 290 Mohawk St., Cin-
-atl 14, Ohio. (Help In radio theory)
Tiennis Shesterkin., 19520 Georgla, Roseville
Mich. (Help on Novice exam)
Ralph Omness (14). 115 N. Bond St Saginaw,
Mich. (Would like to recelve letter from SWL's)

W9 CALL AREA

Barry Weiss (13). 1633 Monroe St., Evanston
Ill. (Help in getting his license)

Paul Parton (14). 1405 Merdian St., Ander-
son, Ind.

Steve Lindsey (14), 430 W. 7th, Anderson.
Ind. (Code)

Richard Roessler (14). 221 S. Ferkel, Colum-
bila, Il. (Wants SWL pen pals)

James Bowater. 2751 S. Greeley St.. Milwau-
kee 7. Wis. (Needs suggestions for getting an-
tenna up in small yard; also help with code)

Mrs, Dixie Hinkle. 2218 W. 65th St.. Indian-
apolis, Ind. (Help and information in obtain-
ing Novice amateur license)

Duane Read, 608 E. Main St.. Plymouth, Wis.

W@ CALL AREA

John Orcutt, Holyoke. Colo.

John Globokar, (15}, Box 333. Biwabik.
Minn. (Would like letters from licensed hams,
and also from any prospective amateurs)

Lee Van Dyke, 3703 South Hooker, Engle-
wood. Colo.

Dale Drake, 5770 W. 4th Ave.. Denver, Colo.

Ronald Muriett, 1600 50 Steele St., Denver,
Colo.

Kenneth Noll (16), Box 286. Monticello, Minn.
'Help in obtalning Novice license, code, pen
pals)

Dennis James, 2655 Quevec St., Denver 7.
Colo. (Help in obtaining a ham license)

Glen DMeiz (14), 319 E. Fir Ave., Fergus Falls,
Minn.

VE CALL AREA

J. M. Fitzgerald, 5417 Bannantyne, Verdun
P2, Canada. (Interested in recelver and trans-
mitter and wants help in obtaining radio
amateur license)

Don Dorward, 78 Royal York Road, North
loronto 18, Ontaric (Code and theory)

Jim Spalding, 11302-103 St., Edmonton. Al-
berta

To help prospective amateurs obtain their
Novice licenses. the Radio-Electronics-Tele-
vision Manufacturers Association offers a set of
code records (recorded at a speed of 33!5 rpm)
and a Novice Theory Course for $10.00, post-
paid. The complete course or more informartion
on 1t 1s available from RETMA, Suite 800.
Wyatt Bldg.. 777 Fourteenth St., NW., Wash-
ington 5, D. C.

June. 1956

sist of a length of No. 14 or No. 12 copper
wire, split in the middle by an antenna in-
sulator four to six inches long, and sup-
ported on each end with similar insulators.
Feed it across the center insulator via 50-
to 75-ohm coaxial or “twin-lead” transmis-
sion line, and face it broadside to the di-
rections you are most interested in working.

Next to the antenna in importance comes
the receiver. To be honest about it, some
of the less expensive communications re-
ceivers available leave something to be de-
sired on 21 me. However, either a prese-
lector or a converter ahead of them usually
improves their operation greatly on 21 mec.

If the receiver lacks a bit of sensitivity
on 21 me.. but is otherwise satisfactory, a
preselector (PopuLarR ELECTRONICS, Febru-
ary. 1956, page 52) will overcome the de-
ficiency. If it lacks both stability and sen-
sitvity or 1s hard to tune on 21 me. but is
satisfactory on a lower frequency band, a
frequency converter may be employed to
convert 21-mec. signhals to that band. A con-
verter may also he used to extend the cov-
erage of a low-frequency receiver to higher
frequencies. Several suitable converters are
described in recent editions of the ARRL
and Rudio Handbooks.

Finally comes the transmitter. Any of
the standard 2- and 3-tube Novice trans-
mitters are capable of transmitting strong
signals thousands of miles on 21 me. when
feeding an efficient antenna.

Most of the transmitters use 7-mec. Crys-
tals and triple frequency for 21-mc. output.
As the 21-me. Novice band extends from
21.1- to 21.25 mc.. crystal frequencies be-
tween 7034 and 7083 ke. should be chosen.
Uscrs of the Heathkit AT-1 transmitter
should note, hawever, that it requires crys-
tal frequencics hetween 5275 and 5310 ke.
for 21-mc. operation.

Code-Practice Oscillator

World Radio Laboratories, Council Bluffs,
Iowa, is now offering an improved version
of the WRL “Economy” code-practice kit
for $4.95. It uses a neon bulb in a relaxa-
tion-oscillator circuit and obtains its oper-
ating power f{rom the 117-volt, 60-cycle
power line. Assembling the kit takes about
an hour, and the finished oscillator delivers
a pleasing, well-keyed tone to a pair of
phones.

In my opinion. the “Economy” code os-
cillator is an excellent buy. A feature I like
especially about it is that, in spite of its
low cost, it employs an isolation trans-
former to protect the user from dangerous
shocks from the power line. If not already
on hand, phones and transmitting key may
also be obtained from WRL.

(Continued on page 115)
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“"Grasshopper”
Robot Safeguards
Polar Flights

Rca) i - =

PoOKING AROUND the pole during an 18-

month scientific expedition, Navy Task
Force 43 will rely on “Grasshoppers” for
weather information amid the ice desert.

The Grasshopper is a 200-pound robot
weather station to be dropped from air-
craft. Shedding its parachute after land-
ing, the Grasshopper stretches six legs
from its plump body to stand itself up on
its nose. Then it sprouts a long whip an-
tenna and starts sending out regular
weather broadcasts.

It measures wind speed and direction,

Hitting ground starts chain reaction in "Grass
hopper" automatic weather transmitter. It sheds
parachute (above), then stretches legs to stand
up (left), opens louvres, shoots out antenna, and
goes to work, operating unattended for two months,

temperature, barometric pressure, and hu-
midity, and automatically transmits these
data. A preset timer triggers a new broad-
cast every six hours. Signals can be heard
over a radius of 800 miles. The little robot
sticks to its job for sixty days without out-
side help, nursing its batteries through the
bitter cold.

The Grasshopper answers a special prob-
lem of the planned Operation ‘“Deep-
freeze,” which will take Navy explorers to
the South Pole as one of America’s con-
tributions to the International Geophysical
Year. Little is known about the weather
of the Antarctic, but high winds often
make it impossible to parachute supplies
from cargo planes. With “Grasshoppers”
on weather vigil at their outposts. planes
can be certain of being able to unload ad-
vance provisions over designated spots. No
long flights will be in vain.

Atom Fallout Area Forecast on Tube Face

SAFETY IS the constant concern in nuclear
bomb testing. Every precaution is taken
before any homb is exploded on the test
range to make sure that no radioactive
material falls on inhabited areas in dan-
gerous amounts.

The cathode tube face in the picture

R
X 1

bbed

11
S & Y
»

i

98

shows a fallout pattern predicted for a
hypothetical bomb under certain wind con-
ditions. The computer generating this
image of the endangered area was de-
seribed in our May, 1956, issue, page 40.

By placing a map over the tube face, the
affected towns can be spotted immediately.
Controls adjust this display so that it will
be presented on the same scale as the map.
The effect of an explosion can be pre-
dicted for distances up to 500 miles from
ground zero. Radioactive strength of the
atomic fallout at any point within this
area is indicated by the brightness on the
screen.

The computer figures the effect of twen-
ty layers of different wind velocity and
direction between the top and bottom of
the atomic mushroom cloud. Thus, it marks
the path of the radioactive particles as
they sink down. Their final landing posi-
tions on the ground then build up the
fallout pattern shown on the screen.

POPULAR ELECTRONICS
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TOOLS

and

"/ GADGETS

MOTOR MOUNTS FOR POWER TOOLS

Special motor mounts make it possible for
a single electric motor to supply power to
more than one power tool. The basic kit,

quoted at $5.95 postpaid, consists of one male
plate (to be attached to the mounting surface
of your electric motor), and two female plates
(to be attached in appropriate positions on
Additional male and

separate power tools).

female mounting plates are available for the
extensive use of one motor on many tools,
or for adaptation of various motors. (Warren
Williams Productions, 5247 West Adams Blvd,,
Los Angeles, 16, Calif.)

PORTABLE JIG-SAW ATTACHMENT

No. 550 “Arco Jig-Saw” is a portable jig-saw
attachment with an adjustable circle-cutter
and rip gage. The circle cutter assures per-
fect circles and holes of any size up to 20”
in diameter, while the rip gage provides accu-
rate widths of up to 10”. For intricate pat-
terns, the jig saw is simply guided over the

cutting line while the automatic air blower
blows sawdust away from the blade.
Capable of cutting plywood, plastics, metals

June, 1956

—and even lumber up to 2 x 4’s—the No. 550
attaches in one minute to any 4” electric
drill. It has the same capacity and cutting
speed as more expensive jig saws, yet is priced
at $9.95. (Arrow Metal Products Co., 140 West
Broadway, New York 13, N. Y.)

MINIATURE PM SPEAKER

Only 11" in diameter and '%s” deep. the
new Lafayette subminiature PM speaker for
transistorized circuitry is claimed to be the
smallest PM
speaker pro-
duced to date.
Total weight is
1% oz.

Frequency

range and au-
dio output are
in excess of re-
quirements for
miniature per-
sonal portable
radios. The
magnet is Al-
nico 5—voice
coil impedance,
10 ohms. Selling price, $1.95. A matching
transformer, 2000 to 10 ohms, and measuring
%B"X 75" x M6”, is also available. (Lafayette
Radio, 100 Sixth Ave., New York 13, N. Y.)

IMPROVED STROBOSCOPE

Rotation speeds of motors, machines, and
phonograph turntables can be determined
with the Berkshire Labstrobe Model 18-A. A
small, light. inexpensive stroboscope unit, it
gives 60 brief flashes of light per second when
connected to an ordinary 60-cycle power line.
In the photo,
it is shown be-
ing used with
a Berkshire
Phonostrobe
disc to check
the speed of a
turntable.

This unit su-
persedes the
Model 18, with
no increase in
cost ($9.95). It
is similar in ; : ’
external ap- ) ==
pearance but the internal construction has
been improved—resulting in more accurate
centering of the lamp, and easier lamp re-
placement. (Berkshire Laboratories, 898 Bank
Village, Greenville, N. H.)

NEW-TYPE ANNUNCIATOR

Unique but simple, the Modern annunciator
is designed for a lifetime of service. Its white
steel discs are drawn up by coils of No. 28
enamel wire and held with alnico permanent
magnets. The numbers are reset by pushing
up rod-moving magnets away from the white
discs, causing the discs to drop. There is
practically no friction and maximum buzzer
oscillation on a.c. or d.c. current. (Modern
Annunciator Mfg. Co., 59 Sullivan St., New
York, N. Y.)
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HOME-MADE SOLDERING “POT”

Soldering jobs frequently require joining
untinned copper wires. They can usually be
handled more easily by first tinning the wire.
By using a “micro” soldering pot made from
an empty 22-calibre rifle cartridge, you can
accomplish such small tinning jobs with little
effort.

The open end of the cartridge is flared
slightly by inverting it over a suitable conical-

B e

SIDE

bl

TOP

shaped tool (thin-nosed pliers with the jaws
closed work nicely) and tapping sharply. A
length of iron wire about ten inches long is
added, as shown, to provide a handle and
base. The “pot” is then heated over a candle,
gas, or alcohol flame, solder being fed in as it
melts. Wire to be tinned is first cleaned with
steel wool or fine sandpaper, then dipped into
the molten solder.

Dip-soldering is also feasible with articles
of suitable size and shape. Fresh solder must
be added periodically to make up for losses
and to maintain the layer of flux on the
surface. —W.B.L.

QUICK BATTERY-HOLDER CONNECTIONS

Experimenting with transistors? Try this
dodge: solder small Fahnestock clips onto the
lugs of the battery holders as shown in the
photo. Quick connections can then be made
to the holders without further soldering, and
without using alligator clips or battery clips
which tend to pull sideways and short against
one another.

An Acme battery holder holding four size
“AA” penlite cells is shown in the photo. By
means of the Fahnestock clips, the cells can
be quickly connected in series or in parallel,
or the pack can be easily tapped for any volt-
age from 1% to 6. Many combinations of con-
nections can be made. For example, the photo
shows a connection giving 4% volts, with an-
other giving 1% volts.

The Fahnestock clips can easily be soldered

100

to the battery-holder lugs if you use a little
After

soldering paste and plenty of solder.

soldering, clean the entire assembly with Ajax
kitchen cleaner and an old, soft toothbrush;
then rinse off with hot water. —A.T.

+
<

SALVAGING WEAK “B” BATTERIES
Most radio “B” batteries come in units con-
sisting of a number of separate 15- to 18-volt
cells wired in se~
ries to give the VOLTMETER
necessary volt-
age. Often, one @
cell will deteri-
orate more rap-
idly than the R
others and build L| 1L;
up a large inter- — C
nal resistance,
making the en-
tire battery seem
dead. This is es-
pecially true if ==
the battery has
been allowed to
remain on the CFiLV. RFING TESTED
shelf or in a ra-
dio which is not used very much. If you col-
lect a number of old batteries, the defective
units from each can be removed and the good
cells rewired together in series to give usable
units. Care must be taken to observe correct
polarity when rewiring.
Cells can be checked by first taking a volt-
meter reading to make sure that there is a
potential difference of (at least) 15 to 18 volts
between the terminals, and then shunting the
battery with a resistance on the order of
10,000 ohms. The meter should read a con-
stant 15 to 18 volts for a minimum of about
five seconds. —J.R.
TIN-FOIL AIDS TV RECEPTION
If the picture on your TV set is marred by
interference from an FM station or any other
nearby transmitter, here is an easy stunt that
may effect an impr ovement.
Wrap a 2"x2” length of household alumi-
num foil snugly around the twin-line antenna
lead where it is connected to the set. Slide
the foil slowly along the twin line in the di-
rection of the antenna while watching the TV
(Continued on page 106)
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NOW... there’s a

2 GARRARD

Auto-Manual

Record Changer
for every
hi-fi' system

Mﬁ gm /’N.:: N

\

RECORD PLAYING EQUIPMENT l/ RC 88 \
from Manvual Players to Dolivee & Kangor
Professional Transcription S 50 I Full

Turntables

manual and
nel/ automatic posi- .
tions. True-turret drive...uses no belts,
4-pole *'Induction Sur'e” motor, Fool-
proof Garrard Pusher Patform

-
\ : / New \
= / RC 98 \
S Garrard s most compact, econom- All RC 88 features, including full '9'9‘“ %4{“’“
ical changer — fits any cabinet. ' manual position and true-turret \ 567
net/

net Simpli-Mix  Operation permits drive, PLUS continaous <+ or —
stacking all record sizes together, ' variable speed control on all 3
4-pole motor. Kanual position. speeds.

This s the / moaer T\

\ : 4
.%’»M ‘. Suprene in Its class. answer for a I%a,,a/.W
| S Individual card gives I quality budget system. Incorpo. [3 u ,
, performance measurements for rates all record playing features 5
net / each unit. Dynamizally balanced of the famed RC 80 record
cast aluminum tumtable. Heavy- l changer 4-pole mofor; automatic
duty 4-pole shaded motor. n stop.

-1

{ MAILTHIS COUPON TODAY  ro, Bohinduemie Goareion . bovr orsss |

| All Garrard and other B.).C. components are | Please send B.I.C. High Fidelity Plan Book. H
Hlustrated and described fully in the B.1.C. | Name. 1

1 High Fidelity Plan Book, a usetul guide in pian. e ==
ning any hi-1t system. Address____ 1

l_nuamy -endorsed product of the 8.1.C. Group City _______ Zone Sta—te

June, 1956

wwwW americanradiohistorvy com

1G1


www.americanradiohistory.com

... andl have fi dbing ZT

Every Heathkit comes complete with detailed
step-by-step instructions and large pictorial
diagrams that insure successful construction—
even for the beginner. Enjoy both the satisfac-

Cirevit
boards cut

ﬁ'::’i‘;""‘t;'lyf tion and the economy of “‘building it yourself.”
o clokod circudl vacuum %de
% refusfors
instrument ®
voltmeter kit
High L. R
impedance In addition to measuring AC (rms), DC, and
L el resistance, the modern-design V-7A incorporates
SEne LY facilities for peak-to-peak measurements. These
. are essential in FM and television servicing.
A':”}F"" AC (rms) and DC voltage ranges are 1.5, 5,
o 15, 50, 150, 500, and 1500. Peak-to-peak AC
design. voltage ranges are 4, 14, 40, 140, 400, 1400, at

4,000. Ohmmeter ranges are X1, X10, X100,
X1000, X10K, X100K, and X 1 megohm. A db
scale is also provided. Polarity reversing switch
provided for DC measurements, and zero center
operation is within range of the front panel

MODEL V-7A

SHIPPING WT. 7 LBS. $2 4 500

controls. Employs a 200 microampere meter for indication. Input impedance
is 11 megohms.

Etched metal, pre-wired circuit boards insure fast, easy assembly and
result in reliable operation. Circuit board is 50% thicker for more rugged
physical construction. 1% precision resistors used for utmost accuracy.

Heathtct
HANDITESTER KIT
The Model M-1 measures

Heathkit VOM KIT

20,000 ohms/v. DC and

102

MODEL M-

$1450

Shpg. Wt. 3 Ibs.

HEATH COMPAN

AC or DC voltage at 0-10,
30, 300, 1000, and 5000
volts. Measures direct cur-
rent at 0-10 ma and 0-100
ma. Provides ohmmeter
ranges of 0-3000 (30 ohm
center scale) and 0-300,000
ohms (3000 ohms center
scale). Features a 400 mic-
roampere meter for sensi-
tivity of 1000 ohms per
volt. Handy and portable.
Will fit in your coat pocket,
tool box, glove.compart-
ment, or desk drawer.

5,000 ohms/v. AC sensiti-
vity. Ranges (AC and DC)
are 0-1,5, 5, 50, 150, 500,
1500, and 5000 v. Direct
current ranges are 0-150
ua, 15 ma, 150 ma, 500 ma,
and 15 a. Resistance ranges
provide center-scale read-
ings of 15, 1500 and 150,
000 ohms. DB ranges cov-
er —10db to =65 db.

Features 42" 50 ua
meter and 1% precision
registors.

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 5, MICHIGAN

www americanradiohistorvy com

MODEL MM-1

so Shpg. Wt

32950

POPULAR ELECTRONICS


www.americanradiohistory.com

0

Fearitie 3 oscilloscope kit

ETCHED CIRCUIT

This compact little
oscilloscope is just the
ticket for use in the ham

shack or home workshop. Measures only 915"
H.x 624" W.x 113" D. Weighs only 11 pounds.

Employing etched metal circuit boards, the
Model OL-1 features vertical response with in
£3 db from 2 cps to 200 kc. Vertical sensitivity
is 0.25 volts rms per inch, peak-to-peak, and
sweep generator operates from 20 cps to 100,000
rovision for direct RF connection to de-
flection plates. Incorporates many features not
expected at this price level. The 8-tube circuit
features a type 3GP1 cathode ray tube.

cps.

Featikit
grid dip meter kit

This extremely valuable
instrument is a convenient
signal source for determining
the frequency of other signals
by the comparison method.
Range is from 2 mc to 250
mc. Uses 500 ua meter for
indication, and is provided
with a sensitivity control and
headphone jack. Includes
rewound coils and rack. For

ams, experimenters, and
servicemen.

HEATH COMPAN

BENTON HARBOR 5,

June, 1956

Push-pull vertical and
herizontal amplifiers.

Light weight and small
size for portability.

Good sensitivity and
broad frequency
response.

Etched metal circuit
boards for simplified

assembly.

Attractive panel ond
cose styling.

MODEL GD-1B

51959

Shpg. Wt. 4 Lbs.

A SUBSIDIARY OF
DAYSTROM, INC.

MICHIGAN

Cathode-
follower
output for
isolation,

No oscillater
calibration
required.

Covers 160
ke to 220 me
(including

harmonics). ﬁ :é é o ,
signal generator kit

This signal generator covers 160 kc
t0 110 mc on fundamentals in 5 bands.
Calibrated harmonics extend its use-
fulness up to 220 mc. The ou:tiput sig-

nal is modulated at 400

MODEL  ¢ps and the RF output
5G6-8 i8 In excess of 100,000

$ 50 microvolts. Output con-
I o  trolled by both a contin-
uously variable and a

Sheo, Wt fixed step attenuator.

Audio output may be
obtained for amplifier testing.

This js one of the biggest signal
generator bargains available today.
The tried and proven Model SG-8
offers all of the outstanding features
required for a basic service instrument
or for use in experimenting in the
home workshop. High quality com-
ponents and outstanding performance.
Easy to build, and no calibration re-
quired for ordinary use.

Fealthlct ANTENNA
impedance meter kit

Used in conjunction with a signal source,
the Model AM-1 will enable you to
measure RF impedance. Valuable in line
matching, adjustment of beam and mobile
antennas, etc. Will
double as a phone
monitor or relative
field strength indi-
cator. A 100 micro-
ampere meter is
employed. Covers
the impedance range
from 0 to 600 ohms.
An instrument of
many uses for the
amateur. Easily
pays for itself
through the jobs it
will perform.

wwwW americanradiohistory com
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#@M(z iﬁ' BAUS electron-coupled oscillator.

ﬂ( DA2 voltage regulator tube for stability.

v*o ﬂ( Smooth-acting illuminated dial.
Extra features

¢ Easy to build and attractively styled. include copper-
KI‘I ploted chassis,
ceramic coil
forms, extensive
shielding, etc.
High quality
parts!

. } This variable frequency oscillator

{ : covers 160-80-40-15-11 and 10
TR ﬁ) meters with three basic oscillator
4 & frequencies. RF output is better

- than 10 volts average on funda-
$ 50 mentals. Enjoy the convenience
MODEL VF-1 19 and flexibility of VFO operation
Shpo. Wt 7 Lbs. at no more than the price of
crystals. May be powered from

a socket on the Heathkit Model AT-1 transmitter, or supplied ..
with power from most transmitters. E i V
Features illuminated and pre-calibrated dial scale. Cable and
plug provided to fit crystal socket of any modern transmitter.

Zeathtce (W amateur transmitter kit

) B Single-knob band- Panel meter moni-
This CW transmitter is com- switching for 80, tors final grid or
. g 40, 20, 15, 11 and plate current.
plete with its own power supply  10'meters.

d 80. 40, 20, 15, 11 d . Best dollar-per-
and covers b o y N »an Plate power input watt buy on the
10meters. Incorporatessuchout- 230 watts et
standing features as key-click
filter, line filter, copper plated

chassis, pre-wound coils, and

SPECIFICATIONS : high quality components. Em-
RF Amplifier Power Input . 25-30 watts ploys a 6AG7 os-
Output Connection . " 52 ohms MODELAT-U o) tor, 6L6 final

Band Coverage. . - 80, 40, 20, . 3
15,41, 10 Meters $295° amplifier. Operat
*

Tube Complement: es up to 30 watts
SU4G. ... .

L ke Rectifier plate power input.
bAG7. . ... ... Oscillator-Multiplier Shpg. Wt
L6, . . Amplifier-Doubler 15 Lbs.

Slide-rule dial-
electrical band-

maked " Bhoarpber MMM gll band receiver kit

Slug-tuned eoils

and efficient IF Transformer-op-

transformers for erated power s“}p_ The Model AR-3 covers from 550 ke to
good sensitivity ply for satety and o 30 mc on 4 bands. Covers foreign broad-
and selectivity. high efficiency. cast, radio hams, and other interesting

short wave signals.

Features good sensitivity and selec-
tivity. Separate RF and AF gain
controls—noise limiter—AGC-—VFO.
headphone jack—5'2" PM speaker and
illuminated tuning dial.

S R

SPECIFICATIONS:

$ 95 Frequency Range. . 550 ke to 30 mc on four
MODEL AR-3 bands
.

Shpg.Wt. 12 Lbs. Tube Complement. . 1 —12BES oscillator and

CABINET: Fabric-covered cabinet available, . ;ni;eré "
ncludes aluminum panel, speaker griile, an - ifi
protective rubber feet. Measures 12-1/47 \V. 1 1% A6 IF amplifier

X 6-3/4” 1. x 1-3/4” D. No. 91-15. Shpg. Wt. —12AV6 second detec-

5 Lbs. $4.50. tor, AVC, first gudio
amplifier ond reflex

A SUBSIDIARY o
OF DAYSTROM, INC. 1—12A6 beam power

output
BENTON HARBOR 5, MICHIGAN 1—5Y3full wove rectifier
104 POPULAR ELECTRONICS
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HEATHKIT ECONOMY 7-WATT HEATHKIT BROADCAST BAND

HIGH FIDELITY
amplifier

kit
' K

This is a 7-watt

: MODEL A-7D h]ilsh ﬂdegty am.

plifier that wi
$ l 6 95 Sheg-wr. produce more than
o adequate output

for normalhome installations. Itsfrequency
characteristics are + 1'% db from 20 to
20,000 cps. Output transformer is tapped
to match speakers of 4, 8, or 16 ohms.
Separate bass and treble tone controls
provided. Features potted transformers,
push-pull output, and detailed construc-
tion manual for easy assembly.
MODEL A-7E: Provides a preamplifier stage with
two switch-selected inputs and RIAA compen-
sation for low-level cartridges. Preamplifier
built on same chassis as main amplifier. Model
A-TE. Shipping weight 10 lbs. $18.50.

Free 52-Page 1956 Catalog

Describes more than 65 interest-
ing ‘*build-it-yourself” projects.
Amateur equipment, hi fi ampli-
fiers, and the complete Heathkit
line of test instruments. Get
yours today!

receiver
kit mox
Silvgg. Wi, $l75.° Less Cobinet

Lbs.

You can build this table model radio and
learn about radio circuit and parts during
assembly. Complete instructions simplify con-
struction, even for the beginner. Covers 550
to 1600 kc and features miniature tubes, 514"
PM speaker, and built-in antenna.

CABINET: Fabric-covered plywood cabinet as
shown. Parts #91-9, shipping wt. 5 Ibs. $4.50

HEATHKIT HIGH FIDELITY

=ass 60 fm tuner kit

Tunes from 88 to 108 megacycles and

features sensitivity andg selectivity

not expected at this price level. Cab-

MODEL FM-3  inet supplied with the kit. Built-in

$ power supply and a stage of audio

2450 to insure adequate output. Easy to

* build from step-by-step instrucfions

Shpg. Wi, and large pictorial dia J
7 Lbs.

-------—----—E!-!‘!!

MAIL TO "EAT" COMPA"Y A Subsidiary of Daystrom, Inc. BENTON HARBOR 5, MICH.

SHIP VIA

order  Fwom it

[ Express

' P [ Freigh
bi“"i‘é ——— DB:es;gV;ay

PLEASE PRINT

- 3 R i A
L QUANTITY 3 ITEM MODEL NO. | PRICE
4 S
Enclosed find () check ( ) money order for On Express orders do not include transportation charges—
Please ship C.0.D. () postage enclosed for pounds. they will be collected by the express agency at time of delivery.
ON PARCEL POST ORDERS ORDERS FROM CANADA ond APO'S “
insure postage for weight shown. 3 " must.include full remittance. Y
| June, 1956 108
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picture for an improvement. What you are
actually doing is using the inductance and
capacitance of the twin line and the foil to
tune out the interference.

When the point of best reception is found,
squeeze the foil tightly around the twin line
and tape it in place. Wrap a second piece of
foil around the twin line on the antenna side
of this point and move it along the line to-
ward the antenna, as before, until a second
point of improvement is found. Squeeze and
tape this one in place. Additional foil may be
added in the same manner. —F.H.T.

WATCH THOSE SPEAKER GASKETS!

On most receivers, a rubber or fiber gasket
fits into a groove on the chassis. The speaker
is then forced slightly against this gasket. If
the gasket is missing, or if it is damaged or
twisted, any slight speaker noise will be am-
plified and vibrations may be set up. There-
fore make sure the gasket is installed prop-
erly before replacing the speaker. —H.L.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Typewriter with a Memory
(Continued from page 39)

tory, located on the campus of Columbia
University.

Mr. Seeber’s initial concept called for a
rotating magnetic-drum memory, the most
common type of memory in use in compu-

ters today. The drums are coated with
magnetic recording tape. Magnetic record-
ing heads insert information on the drums,
which rotate at about 3000 rpm. Due to
the limited availability and high cost of
magnetic-drum memories five years ago,
Mr. Seeber turned to a simple and com-
paratively inexpensive plugboard memory.
The plugboard is a half-inch-thick sheet of
plastic about 18” high x 24" wide.

Not permanently mounted in the memory
apparatus, the plugboards can be removed
from their sliding frames much as a slide
is inserted and removed from a projector.
Therefore, a number of boards can be used
with each Wordwriter in an office. A com-
pletely wired board is not too heavy for a
woman to lift and press into the frame.
When the plugboard is locked in the frame,
male contacts in the back of the board are
pressed into mating contacts in the frame.

If a larger capacity memory were em-
ployed, Mr. Seeber has reason to believe
that a secretary could remember the keys
coded to many times 42 phrases—perhaps
up to 800 phrases. If the memory has a
greater phrase capacity than the number
of keys on the typewriter, then two keys
could be depressed at the same time to
trigger the additional phrases over 42.—
Mel Mandell.

ESSE SUMMER SPECIALS

LEEDS-NORTHRUP
MICROMAX RECORDERS

SEI.SYNS only $395 o,
$750 per pair

110 Volt
60 Cycle

Navy type 5
(approx. 6k%7”
L x 3% ” dia.).
Original cost
$180. Many in-

BC-455-B
Command

Receivers

BC-455-B
Used . . $3.95
6-9.1 Mc

Transmitters:
3-4 Me. Like New. ...
4-5.3 Mc. Like New
5.3-7 Mec. Like New....
100-156 Mc. Like New

T ¥ teresting &
-t useful applica-
tions such as remote tuning, beam
rotators & indicators, wind direc-
tion indicators, etc. Simple to hook
to your housge current. Low drain
for continuous use. Don’t pass this
value. Order motors, generators,
transformers, and differentials all at

this price. Ship. wgt. 6
Ibswlealar i ta ba & EXLL ol 1 3l95
Per DaiTas v g aewen v:cmomon $7.50

RL-42 ANTENNA
REEL AND MOTOR

BRAND NEW

10 for $17.50

Strip type recorders used for con-
trolling and recording a w1de
variety of processes. Used origi-
nally for temp. range of 350-550
degrees C. May be changed for
other applications. Operates on
Wheatstone bridge principle using
AC galvanometer movement. Orig-
inal cost several times our price.
Units were removed from demili-
tarized equipment which in many
cases was new. Sold as used and
guaranteed. Money back if not

satisfied. s l 19l5°

Price each. ..

100 CRYSTALS—AIl New—$6.95
All new assorted freq. in various
types of holders. Many ham bands
and not picked for a bargain. Any
one worth the total price.

1100 onkyl Ll s b s deng, o s B $6.95

KEROSENE OR GASOLINE HEATER
New—S$6.95

The Evans blue flame
heater with an output
of approx. 50,000 BTU.
Ideal for garage or
shack where not con-
fined. Cost Government
many times price. Size
10” dia. by 12" high.
Shipped in original X
packing, wgt. 47 lbs. §
Your price, Brand 3
New «. 1o wwmiso- $6.95

=
c«’*&

RADIOSONDE XMTR FG69/AMT-2

397 Mc. weather balloon job they are
using for the RC models. Brand new with
the tubes. Size 6%” x 6" x 234”. Ship.
wgl, 8 Ibs.. . .. o . -8B B 8 $1.95

R-1/ARR-1 RECEIVER—S$1.95
Close out of this popular 220 Mc. con-
verter. New (demllltanzed) with tubes.
Ship. wgt. 6 lbs.. ... Now $1.95

IPPING CHARGE AND INSTRUCI‘IONS WITH ALL

OTHERWISE ORDER WILL BE

SH RD
EXPRESS COLLECT. EMS GUARANTEED TO YOUR SATISFACTION OR MQNEY
E ss E IS{EIII“PUP;\F)PED IF REI‘URNED PR.EPAID WITHIN 10 DAYS OF RECEIPT. MINIMUM ORDER $5.00.

DIO CO ¢ 42 WEST SOUTH ST ¢ INDIANAPOLIS 25, INDIANA
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Electron Tubes With Energy Like The Sun

SOLAR ELECTRONICS
P KRS HINUINIRS

. S
— ———

To insure only top quality merchandise Solar Elelf-
tronics ''set tests ' each electron tube in powerfully
foaded chassisl PICTURE TUBE SPECIALS!
Brand New—RCA Licensed—One Year Guaranfee
Here Is Our New Guarantee Policy: Type Price| Type Price Type Price| Type Price
Money back within 8 days of receipt of merchandise ‘°E"‘ o ©311.25 IZAP‘ or $18.95 {Si’,’.:‘:,’,““”””g" o ¢23.80
PLUS B year free factory replacement. }gf:‘a $14.95 16CP4 or TOLD 16:94 %18.;8 ;gg:: $24.25
or . 18. or
ALL TUBES ARE CODED BY MONTH AND YEAR! A $13.95 16DP4 or 1€RP4 318,80/ $24.50
12QP4  S13.95 18.75/162P4 or 20DP4 or
12iP4  $13.25 16EP4 19.45 A $19.25 A 24.50
IN RODUCTORY cli 12Up4  $14.95 16GP4 19.25 178P4  $19.85 P4 27.95
T p 12BP4 or 16HP4 or 17¢R4  £20.85 21EP4A  $27.50
H A fis3s A $18.75 176P4 21.25(21FP4  $28.2%
GIFTS This Ad 14cPa 13085 16JP4 or 19AP4  $2395(21YP4  $28.25
150P4 (for a $18.75/ zuwia 4495
Dumont) $17.98 All Picture Tubes shi F.0.B. Harrison, N. J,
With every order of $15 or more—one 6SN7GT, one Tty B0 gD CWCTEg 4

6W4GT, b assorted resistors, 5 assorted attractively
colored tube cartons; or with every order of $30 or
more—1 RCA Cheeter Cord, 5 assorted resistors, one

6SN7GT, one 6 WAGT, one 6K6GT and Vidaire, 2 set BIGGEST VALUES! BIGGEST SELECNONS!

Coupler.
FREE BONUS OFFER! TS P
o) Type Price | Type Price | Type Price} Type Price
- A terrific Eico tube oaz .67 | eac? .85 | 6SN7GT .53| 125H7 .59
Tester or TV FM Sweep OD3/VR150 .90 | 6AF4 .85 | 6sqQ? 37| 12537 .aa
0za .44 | eacs .80 | 6557 .a3) 125K7 .43
Generator FREE when 1A4P .30 | BAGY .78 | eTa .89| 125L7G6T .59
you buy $200 worth of 1A7GT .45 | 6AHAGT .65 | gr8 65| 12SN7GT .53
receiving tubes or more 1AZ2 .65 | 6AHE .65 | gus 73§ 12sQ7 .35
within 60 days at Solar. 1230:' -gls' GAKS 57 | ev3 .77| 12v6GT .44
1CsG . BALS .38 | 6V6GT 44| 12Xx4 .38
Tester or generator may 1D5GP .40 | gana 1.28 | gwaaT 38| 14A5 .90
be bought outright from JE7GT ‘40 | eans ‘09 | ewear ‘as| 17 ‘aa
Solar for $33.50. 1H4G .35 | gaqs .43 | exa .35| 1488 .39
1HSGT 45 | ease 1.50 | gxsaT .35| 14E6 .59
1L4 47 | gATS .36 | gx8 .7%| 14E7 .89
iLe .S3 | 6AUAGT .70 | gvea a0 14F7 .59
1LAS -55 | gausaT 60 | 7a4 .44 14F8 .69
ANTENNA SPECIALS oes 51 | eav? o0l 20 2| To
1Lce .51 | eavsaT 85| 7a8 .4a| 198G6G 1.10
COMPLETE_OUTDOOR 1LHa .58 | gave 36 | 7a7 aa| 1978 .64
ALL CHANNEL CONICAL $ 1LNs 51| gaxaat 85 | 724 ‘23| 244 .35
Includes: 8 element Antenna with cross- INSGT .83 | 6ANSGT .59 | 7p8 .40| 258Q6GT .79
?ﬁxr' o seamless }lumailrllmg masy 1R4P .88 | eps .75 | 788 sa| 25cUs 1.10
m OUn! or W, T8 "
8 stand offs, 50 fi. or 300 ohm wire, 1RS -S8 | emae a8 | 77 .44] 25L6GT 43
State your need! List $18{ 1ss .41 | gaaz .85 | 7gpg .44| 2SWA4GT -;:
e e e e e e — 1Ta .49 | gges ‘80 ‘aa) 2525 o
NEW INDOOR ANTENNA 1T5GT .57 | 6BE6 .a8 ;g; ‘aa| 2526GT .35
Brings in UHF and VHF. Use on top $ 1U4 .55 | 6BFS .42 | yce ‘aa] 28 .48
of TV. 1us .41 | eBG6G 1.10 | ygs5 89! 27 29
List $9.95. 1v2 .63 | 6BHE .82 | 7p7 ‘89| 32L7GT .83
YOUR PRICE 1X2 .65 | gBRIB .49 | 7pg .e9| 35 .32
ot . s — — . — —— —— A t— 2A7 .80 | gpks 751 7H7 .89 35/51 .33
USED TV SETS
- 344 .55 | esne 60| 77 ‘eal| 3585 .a8
Picture tube guaranteed to work. 3A5 .58 | 6rQ6GT s | IN7 ‘sa| 35CS .48
Table Model Console S -48 | smq7 .80 | 7x7 -89| 35LOST 4
10 inch set. .........$17.50 $20.00 e e focy>a 23| 24 39| 3524 38
12 inch set..........$22.50 $25.00 38NE ‘65 | gea ‘35| 12886 as| 35Z5GT .35
14 inch set.....:....%$27.50 $30.00 3cB6 .56 | eCse .80 | 12a78 .38{ 37 e
16 inch set. .........$32.50 $35.00 3q4 .45 | 6CD6G .1.10 | 12aT7 .a5( 32,44 b
17 inchset. .........$36.00 $38.50 i oaifleces 90 | 12aus 42| Coas e
» ” ” TP E 6 " 12AU7 . i
.li » 20”7, and 24” Sets—Prices on request. 3va 52| ore ‘a0 | 13ave ‘381 socs a8
o e e e e e e e ey e ‘92 | SRS ez li2ays 33| soLeaT ‘a5
FAMOUS MAKE TEST EQUIPMENTI agz7 .97 | gJa 1.50 | 12ax4GT ‘e7] 78 .40
TUBE TESTER KIT sSAQS .52 | eJs .38 | 12ax7 .69 78 .40
In carrying case! 333 25 sJ6 .60 | 6la 850 | 1227 .es| 77 +40
Factory wired, $44.95, . SU4G ‘a5 | 6K8QT 36 | 1284 ‘es ;g .;g
e e o o i e e e o . e T oo | eLe ‘asil 1287 =5 !
YACUUM TUBE VOLTMETER KIT $24 95 svag ‘sg | 6s8GT .74 | 128e8 -as 83/624 .41
Factory wired, $37.50. . sx8 78 | 6527 -44 | 128H7 s9| 1TRTar 139
o ——— ——— — — — — —— — —— —— — 5v3 ‘29 6SC7 .50 | 12BY7 64 3 7pyaT 1.20
FLYBACK TRANSFORMER and svaa s ! Sors S3pir2cus 102 11723 -35
§ d 6SH7 .43 | 12K7 .49| 117z6GT 60
YOKE TESTER KIT 523 .40 | 6547 43 | 1207 aa i
Fachory e S3%:13; d e 6a7 s5 | 6sK7 a4 | 125A7 ‘a3 Sote oe
3 ! r o .
SeL Squomen: factory Guarantaed For One Year 6AB4 .45 | ssL7aT .83 | 125G7 'so| so02 1,19
ALL PARTS SHIPPED F.0.B, HARRISON, N. J.
EASY TERMS! TO QUANTITY USERS!
We pay all postage or frelght in U.S.A.. Territories and Your initial order of $150 or more entitles you to our
APOs.  25¢ handling on orde less than $5. Please g B 5 g
2end’250% deposit with C0.D- 4. Remember! Your money special 10% discount or free Deluxe “60" Remington
cheerfully refunded within 5 days. if you are not com- Razor. State your choice. This offer not good if you
pletely satisfied. q
are taking advantage of free tube tester or generator

Visit our tube and parts showroom next #ime you're offered elsewhere in this ad.

in Harrison. A free gift awalts youl

SOLAR ELECTRONIC
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Transistor Topics
(Continued from page T7)

on a dime. The M-1 is hermetically sealed
in a metal can. It is a germanium p-n-p
junction transistor.

On the components front, United Trans-
former Corporation (150 Varick Street,
New York 13, N. Y.) has introduced a new
series of subminiature audio transformers.
Called the Deci-Ouncer Transformer series
(DOT’s for short), these units are hardly
bigger than a pencil’s eraser, having a
volume of only 0.03 cubic inches. With an
efficiency 30% greater than conventional
transformers, they can be used at levels of
100 milliwatts.

Things-To-Come. There should be some
transistorized auto receivers available this
fall, more “hybrid” (part tube, part tran-
sistor) portable and home receivers, high-
frequency (100-mc. and higher) transistors
before the end of the year. . .. Other types
of semiconductor devices are being devel-
oped and will be available—tetrode transis-
tors, double-based diodes, more types of
power transistors, and transistors using
semiconductors other than germanium and
silicon.

New Book. Interested in light-powered
circuits? You'll want to get a copy of the
new paper-bound booklet, The Use of
Selenium Photocells and Sun Batteries, by
John Sasuga. If not available locally, write
to the International Rectifier Corporation,
1521 East Grand Avenue, El Segundo, Calif.
. . . price is one dollar and fifty cents
($1.50).

This book is chock-full of information
and features many practical circuits . . .
with part values! Included are sensitive
relays, photometers, unusual relays, light
beam transmitters and receivers, charts,
tables, etc.

New Transistor. As we go to press,
Raytheon announces a new Jow-cost r.f.
transistor, to be called the CK768, and
which will retail at $1.50. Look for more
dope in my next column on this item.

That's it for now . . . see you next
month . ..

Lou

AAAAAAAAAAAAAAAAAAAAAAAAAALAAAAL

Wired-Wireless Receiver
(Continued from page 65)

ing this plug into a socket on a tape re-
corder that has been equipped with an
electrically controlled clutch permits re-
mote control of the playback or recording.
In this way, you can record desired selec-
tions from radio or TV even though you
may be busy elsewhere in your home.

A unit can be mounted inside a tele-

108

vision set and the relay contacts wired
across the loudspeaker terminals so that
the speaker is short-circuited whenever the
receiver is energized. Thus, you can sit
across the room and silence a television
commercial simply by flicking the nearby
transmitter switch. When the picture
clears up, switch the transmitter back to
standby and the sound will instantly re-
turn. ~30-

AAAAAAAAAAAAAAAAAAAAAAAALAAAAA

The SWL’s Friend
(Continued from page 80)

the tuner has an undesirable effect on the
receiver’s oscillator, this effect is called
“pulling.” Pulling is indicated when you
can receive no stations with the ‘“Peaker”
connected. Sometimes the receiver may
break into instability and howl. If you use
fewer turns on the link coil, Lg, or move
L2 further away from L1, you can reduce
the coupling and the pulling effect.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Disc and Tape Review
(Continued from page 72)

is mainly for strings and woodwinds, with
flute and oboe solos quite prominent. Out
of the 15 recordings in the LP catalog,
only four can be considered as worth your
attention.

The best-sounding version and, coinci-
dentally, one of the best performances, is
that of D. E. Inghelbrecht on Angel 35103.
Inghelbrecht is generally considered the
Debussy interpreter, and a “listen” to his
reading is pretty convincing evidence in
support of this reputation. In his meticu-
lous attention to tempi, his expressive dy-
namics and carefully modeled phrasing, it
is easy to perceive the study he has de-
voted to the work. He also manages to
evoke some particularly splendid playing
from his orchestra, and the result is a
wholly beautiful performance. Soundwise,
this is typical of Angel’s best efforts . . .
the string tone is that luminous, almost
transparent texture that is so nicely suited
to this type of repertoire, and quite clean
and edgeless as an added virtue. Wood-
wind sound is gorgeous and why
shouldn’t it be? After all, the woodwinds
are a French specialty and here we have
a French orchestra, playing French music,
under a French conductor, and the record-
ing was made in Paris! That certainly
should have been enough inspiration! All
this fine playing is cloaked in very live,
spacious acoustics, wide frequency and dy-
namic range.

Next in line is Dr. Stokowski once again,

POPULAR ELECTRONICS
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and on the same record as Clair de Lune—
making this an exceptionally good buy.
Stokowski’s reading is typical of him . . .
he brings out subtleties and nuances in the
score wholly missing in the readings of
many others, and above all, imbues his
reading with a great deal of color and ex-
pression. Stokowski has always been an
expert at getting good playing from an or-
chestra, and this disc is no exception . . .
here we have typically lush string tone and
good woodwind sound, too. Stokowski has
a habit of using the top talent he can find
for certain key instruments. I can well
remember that if he planned to record a
work which called for a lot of woodwind
scoring, especially for flute, he would fly
in people like Julius Baker—one of the
world’s great flute men—from Chicago or
even further. The sound on the Stokowski
disc is better than it should be . . . mean-
ing that for the period in which it was
made the general level from Victor was
not as good. That's another facet of Sto-
kowski which has contributed mightily to
his success . . . he has a devoted interest
in high-quality sound reproduction and has
done much in the way of orchestral seat-
ing experiments and in microphone place-
ments to add realism to his recordings.
Frequency and dynamic range is fairly
wide. Groove distortion, a fault of some

early LP's, was not noticeable. Add nice
live acoustics, and you have a disc of more
than passable juality.

The third disc in question has still an-
other conductor whose name has long been
associated with the music of Debussy. I
refer to Ernest Ansermet, whose reading
of “The Faun” is on London LD9031. One
would be splitting hairs to prefer the
Inghelbrecht or Stokowski performances
over that of Ansermet, or vice versa. An-
sermet’s tempi are perhaps a shade faster,
his dynamic shadings not as extreme, and
in terms of orchestral balance he doesn’t
manage quite as well as the other two con-
ductors. But these are very minor factors,
and generally Ansermet’s is a splendidly
conceived and expertly executed perform-
ance. He has also been favored with some
of London’s fine sound—the strings being
especially smooth and clean, and the im-
portant woodwinds having a very “live”
breathy sound. Some inner groove distor-
tion was the only thing that marred a
generally good sonic picture.

The other disc for our consideration is
part of a three-record album on Angel
3518C. Conducted by Igor Markevitch, a
rising star in Europe, the album is en-
titled “Homage to Diaghalev,” and consists
mainly of the ballet music that was asso-
ciated with his name. The sound is very

AR
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SAVE HOURS OF WORK
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(check) (MO) for § Sent postpaid in US (NO COD's), guar-

anteed. Giant and standard sizes NOT interchangeable.

Unique key-slot system makes

110

good, with the same remarks applied to
the Inghelbrecht disc being appropriate
here. Markevitch has not quite the grasp
of the score that the other conductors have

. he has a tendency to drag his feet.
But, in spite of this, he gives an acceptable
performance. There are a lot of other good
things in that album if you have the
money to indulge yourself.

La Mer. Debussy’s great tone poem, La
Mer (The Sea), has had a good break on
records, no less than six of the ten versions
being reasonably hi-fi in quality. Any con-
sideration of La Mer must begin with the
Toscanini recording. This is one of the
Maestro’s truly inspired readings, and is
about as thoroughly evocative a picture of
the sea as anything that has ever been
done. Toscanini has been the victim of some
pretty miserable sound, and when La Mer
first was released a few yecars ago, it left
much to be desired in sonic values. About
eight or nine months ago, the record was
released with a better coupling (Iberia in-
stead of Midsummer Night’s Dream), and
with sound which the Victor blurb claimed
had been ‘“enhanced” over the original
quality. There is a considerable difference

| between them all right, but even so the

end result is not what one would call tops
in sound. Nevertheless, the sound is better,
and the truly miraculous performance
makes this a most desirable disc.

Coming after a top Toscanini perform-
ance is a tough spot to be in, but the sec-
ond recording in guestion does not suffer
too much by comparison, for it is our
friend Inghelbrecht again and he defers to
few people in matters of Debussy. This
time he is on a Westminster disc, 5327,
and the sound is near the top in the La
Mer sweepstakes. Inghelbrecht’s tempi are
slower than the Maestro’s, but otherwise
he is not much at variance with the old
man . . . at least as far as adherence to
the formal score is concerned. The big
difference is really in the sheer vitality of
the Toscanini reading and in the fact that
Toscanini had a much finer orchestra.
Sound on the Westminster disc is quite
good but not as spectacular as some of this
company’s other efforts. This one was evi-
dently made while Westminster was still
having troubles, as some overload distor-
tion is noted in a few of the big climaxes.
Qutside of that, it is nice wide-range stuffl
with superb acoustic perspective. Strings
are just a mite edgy for my taste, brass is
good and bright, and there is fine intona-
tion on the woodwinds and some heavy
accurate percussion.

Number 3 man on the La Mer totem-
pole is Von Karajan on Angel 35081. This
is supposed to be repertoire far outside the
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ken of Von Karajan, but you wouldn't
think so on hearing his reading, which is
eminently satisfying. Sure, he has certain
little mannerisms which annoy at times,
and some of his ideas on phrasing give one
pause, but by and large he gets a sound
reading and some fabulous playing from
his wonderful Philharmonia orchestra. The
sound is a sturdier, more vigorous type
than that which is usual for Angel, and is
in all aspects outstandingly good.

The remaining recordings of La Mer
vary considerably in sound quality as well
as interpretation. Ansermet on London
LL388 gives a good reading with fair qual-
ity sound, Monteaux on Vietor LM1939
does a splendid job with ‘the Boston Sym-
phony, and Mitropoules gives an indiffer-
ent performance with rather lackluster
sound. In nearly all these recordings, even
a good performanece has a tough time—be-
cause of the blazing intensity of the Maes-
tro’s reading. He has left a memorial in
this work that will be hard to topple. If
sound is number one with you, then you
won’t go wrong on either the Westminster
or the Angel recording.

Other Works. Those are the three ma-
jor—or perhaps I should say most popular
—of the basic Debussy works. Here are
others which I think should be in a good
Debussy library I'll just mention
what I think is the best recording of each:
Iberia, a very exciting Spanish-flavored
work of Inghelbrecht on Westminster 5327
(reviewed last month) ; Nocturnes, conduct-
ed by Antal Dorati on Mercury 50005; Le
Martyre de Saint Sebastian, conducted by
Ansermet on London LL1061; Children’s
Corner Suite, conducted by Andre Cluytens
on Angel 35172; Jeux-Poeme Danse and
Bpigraphes Antigques, conducted by Anser-
met on London LL992; Dunces Sacred und
Profane, performed by the Hollwood String
Quartet on Capitol P8304; La Damoiselle
Blue, on Victor LM1907; Pour le Piuno,
with Gieseking on Angel 35065; and the
Quurtet in G, with the Budapest Quartet
on Columbia 4668.
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Under-the-Phone Crystal Set
(Continued from page 85)

top of the box, and cement the metal
plate in position. Any thin sheet metal
such as aluminum, copper, brass, or tin can
be used.

The coil form is simply a plastic pill box
1%4"” in diameter and 2%” long. To make
the coil, drill two small holes in the plastic
box about %" from the bottom, and anchor
No. 28 cotton-covered enameled copper
wire in the holes with a little cement.
Leave about a 5” long pigtail in the end

June, 1956

Complete Training

FOR BETTER RADIO-TV SERVICE JOBS

for the complete
2-volume
course

Let these two great new Ghirardi training books teach you
to handle all types of AM, FM and TV service jobs by approved
professional methods—and watch your efficiency and earnings
soar!

Each book is brand new. Each contains the latest data on
the latest methods and equipment—NOT a re-hash of old, out-
of-date material. Each is co-authored by A. A, Ghirardi whose
famous RADIO PHYSICS COURSE and MODERN RADIO SERVIC-
ING were, for 20 years, more widely used for military, school
and home study training than any other books of their typae!

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1500 pages and over 800 clear illustrations show step-by-
step how t0 handie every phase of troubleshooting and servicing

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete guide to profitable professional methods. For the
beginner, it is a comprehensive tralning cowse., For the eXperienced
serviceman, it is a quick way to ‘‘brush up’’ on specliic jobs, to
develop Lrnpxoved techniques or to ﬁn iast answ rs to puzzlmz
service problems. Includes lnvaluable ‘‘step-b: ryice

820 pages, 417 illus., Price $6.75 separately. (Outslde U S.A. 37 25)

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

'lms 669 -page volume i8 the ideal guide for servicemen who real-
ize Pays to know what really makes modern radio-TVY receivers
'ucx N and wh; Gives a complete understanding of basle circuits
and circuit variations; how to 1. them &t a glance; how to
eliminate guesswork and useless testing in servicing them. 417 illus.
Price separately $6.50 routside U.S.A. $7.00).

New low price . . . you save $1.25

If broken Into lesson form and sent to you as a ‘‘course,'’ you'd
regard these two great books as a bargain at $50 or morel

Under this new offer, vou save $1.23 on the price of the two
Looks—and have the brivilege of paying in easy instaliments wmlo
you use them! No lessons to wait for. You learn fast—and rigl

== =:STUDY 10 DAYS FREE!s = = = 4

Depl PE-66, RINEHART & CO., In

232 Madison Ave., New York 10, N W

n 10
bost-

Send books below for 10-day FREE EXAMINATION,
days, 1 will either remit price indicated or return books
pald and owe you nothing.

O Radio & TV CIRCUITRY & OPERATION (Price $6.50)

O Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price
$6.75 separately)

l:l Check here for MONEY-SAVING COMBINATION OFFER

ve $1.25. Send both of above bhig books at
specnal pnce of only $12 00 for the two. (Rtegular price
$13.235 you save $1.25). Paiqble at rate of $3 after
10" days 'if you declde to keeh books and 83 & month for
months until the total of $12 has been paid.

AdUI®@SE « v ressvonamosmaosdacendosadresaanssasinesis

City, Zone, State. ... ......................0.........

Outside U.S.A.—$7.25 for TROUBLESHOOTING & REPAIR:

$7.00 for CIRCUITR\ & OPERATION; $13.00 for both books.

(l,gska with order, but money refunded 1f you return book
ays.
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Rinehart Books are sold by leading book stores.
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Send $1.00 for

Manual.” Full
plans for home,
church and

ORGANS

Includes parts
catalog.

ELECTRONIC ORGAN ARTS

4878 Eagle Rock Blvd. « Los Angeles 41, Calif.

Yourself!

Spinet, two-
manual and
three-manual
electronic organs.
Save hundreds
of dollars
with our
easy-to-
assemble kits.
Designed to
sound and
look like a
pipe organ.

“‘Organ Builders

concert models.

LEARN

RADAR MICROWAVES
TRANSMITTERS
CODE TV  RADIO

Phila. Wireless Technical Institute
1533 Pine St. Philadelphia 2, Penna.

A Non-Profit Corp. Founded in 1908
Write for free catalog 'P"

GARAGE DOOR
OPEN E Actuator

Mechanism 524-50

EASY TO INSTALL, SAFE. RELIABLE
Write for information
P. E. HAWKINS CO.

631 PROSPECT KANSAS CITY 24, MO.

LEARN TELEVISION

‘AT THE MOST PRACTICAL SCHOOL IN THE WEST''
WORK ON LATE MODEL SETS-- USING MODERN SEJ(VICIVG

EQUIPMENT AND TECHNIQUES: ER QUALIFIE
NICIAN INSTI(UCTD](S SHORT RESID T) AND (CDRRE
(S)IIRNLA‘]?;(‘)‘E CQURSES o] UNN'L ESSARY MATH OR TH

UHF ANI) CDLO
PPROV FOR VETS ENROLL NOW!
Day and Night Classes rite for Free Literature
Depl 2A—Correspondence
Dept. 2R-Resident

V. S. I TELEVISION SCHOOL 4518 Firestone _elvd.

POPULAR ELECTRONICS KITS

COMPLETE KITS FOR ARTICLES
DESCRIBED IN THIS ISSUE
WRITE FOR PRICES
ALGERADIO ELECTRONICS CO.

236 N. Franklin S¢. IV 9-0808 Hempstead, N. Y.
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of the wire for hooking up the coil later on.
Wind about 88 turns and twist a small loop
for the tap, then wind 30 more turns and
anchor the end of the wire, leaving a pig-
tail about 6” long.

Drill a %"-diameter hole in the center
of the bottom of the pill box, and mount
the pill box to the side of the wooden box,
using a round-head wood screw %” long
and a washer. The coil should be mounted
as close to the bhottom of the box as pos-
sible to keep it away from the metal plate.
—Arthur Trauffer.
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Maximum Fi . . . Minimum $%$$%

(Continued from page 38)

for the record player; if you cannot devise
this yourself from templates supplied, or
re-use an old one which you may have, you
can buy one for very little.

The Components. The Granco FM
Tuner, Model T-160, uses ‘“‘coaxial tuning.”
This is a substitute for the conventional
ganged capacitor used in the front-ends of
most receivers. In the Granco, a variable
capacitance is achieved by sliding two
glass-like members one within the other.
The temperature resistance of these mem-
bers, plus a frequency-compensating capac-
itor in the oscillator circuit, helps stabilize
the tuner and obviate the need for a.f.c.
Once “warmed up,” the set stays tuned to
the station selected. There is some drift
within the over-all range of the ratio-
detected slope, but its effect is negligible
(maximum drift of about 30 ke. within the
over-all FM bandwidth of 150 kc.). A
high-@ circuit assures adequate selectivity.
The tuner performs noticeably better with
an antenna-—and hooking some 300-ohm
twin-lead to it (the length is not critical)
is no task at all.

The record player is the manual Kkind,
with no changing mechanism. This saves
you space and money. If the majority of
your records are I.LP’s, you really have no
need for a changer anyway. The extra
money spent for a changer does not neces-
sarily get you a better record player; it
goes into the automatic mechanism that
makes the “player” a “changer.” The Gar-
rard ‘“Model T” uses a shock-mounted
4-pole motor. Its tone arm, with remov-
able cartridge head and adjustable stylus
pressure, is about as good as can be de-
signed for a low-cost unit.

Either the G.E. or the Recoton magnetic
cartridge will do very nicely as the phono
pickup. The G.E. unit is the *“swing-
around” type for changing from micro-
groove to 78-rpm stylus; the Recoton is the

| “turnover” kind. Each is fitted with two

POPULAR ELECTRONICS
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$7.50 list wvalue
Bonus Box of three

6SN7 tubes and 25
assorted resistors with

GIFT OFFER! each order of 325 or

Guaranteed! Lowest Prices Ever! G, bt oty """

$10 order accom-
All tubes Individually boxed . ., , unconditionally guaranteed for one year. | panying this ad. PICTURE TUBES

NEW INDOOR ANTENNA TYPE PRICE | TYPE PRICE | TYPE PRICE
B}»u’l}{gs in UHF and VHF. Use on all types 43 - - 12SK7

List $9.95 BN SRCREEre. -49

Complete Outdoor

ALL CHANNEL CONICAL ANTENNA

Includes 8 element antenna with crossbar,
ft. seamless aluminum mast chimney

rnmmt or 77 wall bracket (state yvour nuved),

8 stand uffs, 50 ft. of 300 ohm

wire. List $15. 0

ANTENNA COM PONENTS

300 Ohm T\'
37 Standoff:
T stzmdoﬂ‘s
t. Aluminum Seamless Mask
77 Wall Bracket.
Aluminum Chimney Mou
Philco 8- Flemem. An Channel
Antenna
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SPECIALS

PICTURE TUBE
BRIGHTENER
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Bol &
TESTER ang’ RESUvENATOR - 999:95

Sheldon Hi-Po 6SN7. » Soo .. .89¢ °
Sheldon Hi-Po 5U4 o . 29¢] WE WANT NEW

ACCOUNTS
1f you are rated, your
We have thousands of tube types too numerous to list here. credit_is good with

Eico Tube Checker. Ccmpletely $39 25 ordering types not listed take '75% off current list price for cost | us. Send for Free

! A complete tube hshnq
wired! List %$48.95. and monthly specials

Get on our manlln
WELLER DUAL-LITE SOLDER GUN KIT USED TV SETS ListIWeNay

135 watt gun . dual spotlight illumi- In Working Condition! 16” Table . L about special
nates work when iron is on. Kit includes 10” Table Model $39.50 on test equipment.
wire soldering brush. Weller soldering aid Model $22.50 Console $44.00
to make tight wire twists and reoocn old Console 525'00

solder joints, pkg of Kester Ss 49 12" Table ’ 17" Table

Solder 0 Model $27. 50 ) Model $45.00
Console $31.0 Console $49.50

i
N

RCA CHEATER CORD.. . .. 29¢

EXCES

P
UNIVERSAL 4-Prong Auto Radio Vibrawor. | 14” Table sua;scgr*ro PRIOR SALE.
Takes care of Y09, of 6 volt auto $~I 19 Model $32.80 Shipped F 0.B. Har-

(]

sets. Lists $4.90. Console $35.00 rison, N, J
Send for Free com-

plete tube listing and

monthly specials. Get

on our mailing list.

' Y
MONEY-BACK I ] Here is a new
FREE GUARANTEED Offer’ standard of solder-
Send check or money order for ing versatility and

this NEW handyman flexibility never before possible! The

LUGER’S many tip sizes and shapes

| "I (long, short, broad, narrow, curved,
| straight) reach heretofore inacces-

il n(_o_ywmo;r } gible places. Long-lived, easily

& switched tips won’t anneal, bend nor
SOIderlng Gun gather residue. The LUGER’S perfect

balance is a pleasure to work with,
won’t tire you. Fast heating, its air-
cooled handsome housing twin-lights
J vour soldering; does things no other

and get absolutely FREE a complete kit of
six interchangeable soldering tips ($2.25
value) in handy tube.

\— can do. You and your handyman friends will love it.
ATTENTION SERVICE MEN! ORDER TODAY while limited offer lasts!
from wom you Yeguiarly Buy, o Ctrinuter Model A Single Heat $9.95—Model B Dual Heat $11.95
ELECTRIC SOLDERING IRON co I | Gentlemen: Please send me an ESICO LUGER gun with the
op MMCe | frec sdi®t uips ™) Jencione my eheck or monty, order tor
% Famous for quality soldering equipment since 1927 % : _________________________
7556 w' E|m s"l Deep Riverl conn' } Address . R S e T e T TR
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SELF
CHARGING
GEIGER
COUNTER

TRANSISTORIZED
#MIC-10

INCLUDES
® HOLSTER
® RADIO ACTIVE SOURCE
® URANIUM OFFICIAL YEAR BOOK
® DOUBLE CRYSTAL HEADPHONES
The 1956 Model MIC-10 Geiger-Counter is a sensitive instru-
ment embodying many new scientifie principles. A unique, self-
rectifying electrostatic generator furnishes the 900 volts re-
quired to operate the Geiger Tube.
You may obtain only The Uranium Official Year Book (regu-

larly $2.00) including our radio active source both for $1.50.

WESTWOOD RESEARCH & DEVELOPMENT LABORATORIES, INC.
14945 Ventura Boulevard Sherman Oaks, California

[ Enclosed is $19.95 for my MIC-10 Geiger-Counter including holster,
radio active source, year book, & headphones.

[ Enclosed is $1.50 for my Uranium Official Year Book, including radio

active source.

€.0.0. ORDERS
ACCEPTED
Address. . c.oiiiiiiiaiiian B

DISTRIBUTORS

ENCOURAGED Citye oo

DOUBLE THE PLEASURE OF YOUR

HI-FI WITH A fﬂW

il
TWIN EXTENSION SPEAKER

BRING GLORIOUS @i
SOUND TO YOUR

* KITCHEN

* BEDROOM

* BASEMENT

* DINING ROOM
* PATIO

* REC. ROOM

d
Here it is . . . a compact twin-
speaker unit thot connects in seconds
to any hi-fi, phonogroph, TV or ra.
dio, and brings the full tone of your
set to any remote part of the house.
Or use it in the same room for rich,
aofl 'round sound. Made by one of
America’s outstanding hi-fi speaker
manvfacturers. Beautiful light or dark
wood cabinet containing an 8" woofer
ond 3%," tweeter, frequency range
40-15000. 4 ohm impedance. Measures
20" wide x 10" deep x 8Y," high.
Faced with ottractive grille cloth.
ORDER DIRECT TODAY... send
just $23.95 for :omplefo unit
postpaid and tax paid, with
money back guarantee. Specify
light or dark finish. Send check
or money order to:

Lotagp

23 SUMMER AVE., N.W.

MUSIC, SPORTS,
DRAMATIC SHOWS
ANYWHERE IN
YOUR HOME OR
COTTAGE AT
LOW, LOW COST!

ONLY

$2395

COMPLETE!

MFG. CO.

sapphire styli; the one used for LP’s will
serve adequately for perhaps 30 hours of
play—at that time it might be best to re-
place it, preferably with a diamond point.

Both the amplifiers listed in the table
compared favorably with each other
against the standards set up. Both use
similar output circuits: 6V6 tubes in push-

| pull, with negative feedback to an earlier

GRAND RAPIDS, MiCH.
114

stage. Equalization settings to handle
most records are inciuded. A little more
could be desired in the treble and bass
controls; these provide a usable range, but
not the very wide kind you get in a more
expensive amplifier. There is plenty of
gain built into both of these units; a room
15’ by 20’ was filled with above-average
listening level, with either volume control
turned about one-third clockwise.

The BL-10 speaker system is the lowest
priced complete speaker-and-enclosure
package on the market. Slightly larger than
a table-model radio, it is completely finished,
polished, and covered on three sides with
grille cloth. It may be used in any position
and in any part of the room, with best re-
sults obtained by standing it on end on a
shelf in—or near—the room corner. Con-
nected to the rest of the system, its re-
sponse is remarkably clean and level from
about 55 cycles to 11,500 cycles. High-fre-
quency lovers may want to add a tweeter
for those elusive overtones, and it is quite
easy to do so.

Another point: one BL-10 provides good,
clean listening. Two, placed about ten feet
apart, provide a sound quality that is
rivaled only by much larger and costlier
systems.

A Final Word. There it is: the budget-
minded man's hi-fi system. We offer it as
an example of economy shopping and care-
ful component selection. While it may be
“a good word” for many confused music
lovers standing at the threshold of the
world of electronics, it is by no means “the
last word.” Those who wish to compromise
less can assemble better systems by spend-
ing proportionately mwore. Such systems,
using representative components in various
price brackets, will be described in future
articles. We will also show how the present
system can be improved by substituting
better units discreetly.

The important thing in hi-fi is not neces-
sarily to spend a lot of money, but to spend
it wisely. “True-life adventures” with hi-fi
components, now being researched by the
POP’tronics staff, will provide systems to
suit any taste and fit any budget—from
this “lowest cost” system through the bet-
ter systems, and up to a few installations
that cost more than a new car. Watch

for them! —30—
POPULAR ELECTRONICS
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The Transmitting Tower
(Continued from page 97)

News And Views

John Hugentober. WNBCSK (16), 1535 North-
ridge Dr., Cincinnati 31, Ohio, reports: “I
have been on the air since last September and
have worked 32 states and three countries, all
on 40 meters. My transmitter is a converted
ARC-5 “surplus” unit running 70 watts, my
antenna is a doublet, and my receiver is an
NC-100. My pet gripe is hams who do not
QSL. I'd like a few pen pals, and I'll answer
all letters received.”

“*Marty” Brody, KN2MDL (14), 42 Hemlock
Lane, Roslyn Hts.,, N. Y., writes: “I have been
on the air about nine months. In that time, I
have worked 45 states and 17 countries in all
continents. My best DX is Singapore (VS1)
and Northern Rhodesia (VQ2). My transmit-
ter is a Viking Adventurer running 50 watts
and feeding a folded dipole antenna. My re-
ceiver is an NC-98. I'd like to recommend the
21-mc. band to more Novices. It is great for
DX and interference is much less on it than
on 3.7- and 7.15 mc. Also, I'd like skeds with
Nevada, Utah and Montana.”

From 33 Valley View, Tiffin, Ohio, Roger
Shultz, KN8AJF, writes: “In two weeks on the
air, I have worked 10 states, with five con-
firmed. My transmitter is a WRL Globe Scout
running 26 watts to a 100’ long-wire antenna.
The receiver is an S-53A, and I have crystals

for the 3.7-, 7.15- and 21.1-mc. Novice bands.”

Terry Meyers, 314 Roosevelt St., Gary, Ind.
is one of the several readers of the Transmit-
ting Tower who report that theilr new AR-3
receivers work just as I said they would in
the review in the February, 1956 Tower. Terry
adds that reducing the if. tube cathode re-
sistor (part 1-8) from 820 ohms to 150 ohms
increases the usable sensitivity of his receiver
tremendously, especially on the highest fre-
quency range. It is a change easy to make
and well worth trying.

Irving Boime, KN6QDK (15), 447%; N. Curson,
Los Angeles 36, Calif., didn’t waste any time
getting on the air. “I've had my license for
two weeks, and I've made 42 contacts in four
states. I use an AT-1 transmitter and an
S-76 receiver, and I have two antennas, an
80-meter doublet, and a 40-meter long wire.
I'd like a few pen pals and some ideas for
a 15-meter antenna.”

Wayne Ashworth, KN4CDZ, 1920 Lyons St.,
Winston Salem 6, N. C, says: “DX is good
down here, but not from Ark. N. Dak., Ore,,
and Me. These are the states between me
and working all states on 40 meters. This is
the only band I operate, but I am planning to
try 15 meters soon. I run 30 watts to an 807
(small power supply) and use an S-38D re-
ceiver. My DX is Canada, Puerto Rico, Virgin
Islands, and Cuba.”

“Buzz" Sadier, WN3ERJ, 815 Holland Ave.,
Pittsburgh, 21, Pa., announces the Pittsburgh
Novice Net (PNN), which meets on 7146 kc.

WIHICH TRANSMITTER K17 70 80 ?
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/ JUST GOT Y7
MY NOVICE
T/ICKET,
/B<UT WHICH
1T SHOULD @
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THATS EAsY/ %@ﬁ

CHOOSE THE KIT THAT
GIVES YOU THE MOST
FOR yOUR MONEY !

Y7:¥11:d say!srer 8y step wsTrucTIoNs!
I'LL BE FINISHED TONIGHT ! pg
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THING IS SUPPLIED,
ALL YOU NEED /5
YOUR QN KEY
AND CRYSTAL.
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FULL INFORMATION,

June, 1956

SAY, THIS VIKING | YOU MEAN
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\\ADVENTURER u | YOUR RIG WAS I ki

LOOKS LIKE | MADE FROM )

THE ONE FOR / 3 "
MES

NOW YOU RE TALKING !
1'VE GOT ONE AND IT'S
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W
| SURE, 175 TV/ 2

SUPPRESSED --WORKS ALL
BANDS--80 THRY I0~-LOADS
ALMOST ANY ANTENNA-~
AND IT'S PUNCHED AND
ORILLED FOR You, 700/

| ALL BEAT/

VIKING "ADVENTURER" CW KIT

Compoct, completely self-contoined
50 watt transmitter kit. Single knob
bandswitching —effectively TVl
suppressed. Easy ossembly by
novice or experienced amateur.
80, 40, 20,15, and 11-10 meters.
Cat. No. 240.181.1

complets with tubes, 55495

E. F. JOHNSON COMPANY
3002 Second Ave., S.W., Waseco, Minesota

Pleose send me a copy of Bulletin 727, which
describes the Viking "Adventuretr’ In detail.
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Can you lhink faster
than ihl.s ]\]a(’hlne e

GENIAC set up to do a problem in check valve research

Be carefu]l before vou answer. GENIAC the first electrical brain con-
struction kit is equipped to play tie-tac.-toe, cipher and enciPher codes.
convert from binary to decimal. reason (in syllogisms) as well as
add, subtract, multiply and divide, Specific problems in a variety
of fields—n nctuarial policy claim setilement, physics, etc.—can be set
up and solved with the components, Connections are solderless and
are comptetely explained with templates in the mnnudl This covers
33 clrcuits and shows how new ones can be deslgn
You will find building and using GENIACS a wonderrul experlence;
one kit user wrote us: ‘'this kit has opened up a new world of think-
ing to me.” You actually see how computing, problem solving. and
game play (Tlc-tac-toe. nim, ete.) can he analyzed with BHoolean
Algebra and the aigebrafc sotutions transformed directly Into eircuit
dhg‘rams You create from over 400 specially designed and manu-
factured components a machine that solves problems faster tnan
You can express them.

—————— = MAIL THIS COUPON = e e e e e e

SCIENCE KITS, Dept. PE-66, Oliver Garﬁeld Company
126 Lexington Avenue, New York 16

Please send me:
1 GENIAC Electric Brain Construection Kit and Manual.

$19.95 (East of Misslsslppl) ., ..... e irilme
$20.95 (Eisewhere in United States)  ............

21.95 (Outside the United States) ... ... ... ...
Retuxmble in seven days for full refund if not satisfied.

T enclose $..... .. .in full payment.

My name and address are attached.

BRUSHES NEW PLATING ON

EA s ' l Y| Builds-up a thick, new Plating
* with each apphccnon
Amazing new invention actually PLATES
METAL as you brush! Special Appl-I-
Coter uses mild, safe current of 2
flashiight battenes in handle. Just dip

Appl-1-Coter in miracle solution and

replate metal to a new sparkle! Not a

paint! A GENUINE PLATING which be-

comes an indestructible part of the ', E
metal itgelf. Met-L-Cote kit for re- G Sl

plating worn chrome, nickel, ete, only $3.95 compler.e with all

instructions. MONEY-BACK GUARANTEE. Special kit for plat-

ing COPPER, $3.95. Specify which kit you want. SH
Y!

EMPIRE MERCHANDISING CO., Dept. EJ-6
28 E. First St., Mt. VYernon, N. Y.

VOCALINE
CITIZENS RADIO TRANSCEIVER

Any U. 8. Citizen 18 years old or more may obtain a station
llf nse. No operators license s required. Operates on 465 MC.
§1

’

o
agw

7 volts AC or DC or 6 volts DC. Only $69.75 per unit,
39.50 per pair.

SPERA ELECTRONICS SUPPLY
37.10 33 St., Long Island City, N. Y.
Please Include Sufficlent Postage
Dealer Inquiries {nvited

Announclng Dramatics Script  Writing Elee

nFCC FIRST CLASS PHONE

After 18 years successfully training men for radio and tefe-
vision, the Don Martin School is now offering a home study
course available to you at your own home. is ig the same
co:rse that has been so successfully taught at our resident
schoo

b
write the DON MARTIN SCHOOL . re §.
.

1653 North Cherokee Hollywood 28, California
Sales T.Y. Direction Lighting Stagecroft Cinemateg

s3j0d}

-~ auoydajajo

o

on Thursdays at 1545 EST. An attractive cer-
tificate is awarded to any amateur working
any six of the PNN members after March 4,
1956.

Also: “. . . The members of PNN will freely
and whole-heartedly give help to any person
in this district trying for a Novice ticket or to
any Novice needing operating help.” For more
information, write to the address above or call
FRemont 1-9954.

"Chuck" Fox, KNGBCH, 921 N. Elm, Minne-
apolis, Kansas, says: “I got my Novice license
a year ago, after wanting to become a ham
since I was 11 (six years ago). I took my
Technician examination last week, but haven’t
heard from the FCC yet on how I did. Is 6
meters as neglected as it is said to be? By the
way, I'd like a few pen pals.”

W5SLJ wants a schedule with Utah on any
band from 10 to 80 meters, phone or c.w. Ob-
ject: WAS. Dale has had cards from 47 states
for over a year; so here is a chance for a Utah
ham to make Oklahoma happy. Pick the band
and the time, and W5SLJ will be there. Allow
four days for your letter to arrive. Address:
Dale R. Sterling, W5SLJ, P.O. Box 162, Berger,
Oklahoma.

Jerry Carrier, W9PQZ, 811 18th St., Bed-
ford, Ind., writes: “Brother! I have been bit
by the ham bug! It all started with my joining
my l6-year-old son in his attempt to get
an amateur license. He picked up the code
much faster than I did, but being an older
hand with more experience, I outshined him
on the theory; so we had quite a tussle. We
got our Novice licenses the same day, 2-28-55,
both flunked the code part of our General ex-
aminations 11-4-55, took the Technician exam-
inations Christmas Day and received our Tech-
nician tickets on 2-16-56. In the meantime,
we took the General Class test on 2-10-56.
There, unfortunately, we parted company.
Knowing how poor my code was, I kept prac-
ticing it faithfully every night; so I passed
the code test. Young Jerry, however, depended
too much on his superior start and neglected
to practice his code enough. You know what
happened! But, he’ll make it the next time.
His call is W9PQU, by the way.

“Tonight, I had my first contact as a ‘Gen-
eral.’ As a Novice, I worked 32 states (30 con-
firmed) and Canada twice. Best DX was
Utah. That’s my life story since I got bit.”

Until next month . . . keep writing to me
C/O PoruLAR ELECTRONICS, 366 Madison Ave.,
New York 17, N. Y. 73,

Herb, W9EGQ

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tuning the Short-Wave Bands
(Continued from page 61)

All times shown for the following reports
are Eastern Standard, 24-hour system. When
sending your reports in to us, kindly show the
time zone you are using.

Aden—ZNR, Aden, 6045 kc. (listed as 6049
ke, can be heard at 1045-1130, with news in
Arabic at 1100-1110. It identifies as Huna
Aden in Arabic, Here is Aden in English. (CS)

Australia—Radio Ausiralia can be heard
on 15,320 ke. (dual with 15,160 kc.) at 1815

POPULAR ELECTRONICS
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LIFETIME GUARANTEED TUBES

I e We guarantee to replace tubes labeled MAJOR BIRAND forever ¢ Each tube Individually l
aned and Guaranteed For Life » Over A Half Mitlion Tubes Aiways In Stock ¢ Imme-
I diate Shipment e Free Postage On Alt Orders With Full Remittance. I
L]
| HERE'S HOW LIFETIME GUARANTEED TUBES I
l SAVE e There are fewer ‘‘call backs'’ o There are no ‘‘out of date' I
I LPs 19 42.50 tubes e ‘‘Peak Performance™ testing in our fully equipped Testing I
l PictureTubes shmpedF o a Harnson N.J. YOU MONEY Department before shipment guarantees quatity. I
| poner, OO0 ANTENNA | So 3 ae 32 ;e 3o e |
tion than most outdoor antennas, Use on Avar Taalloaver ecd|reasynes]ifeN? 70 | 244 ‘39 |
| itoprat 83GT .65 354 47| 6BAT .58 | 654 59 | 25AV5GT .78
ist price $9.95 $3.99 each C5GT .4 va a7 BCS .47 | 6SAT 170 | 258Q6GT .78
' YOUR 3,29 AR L aen o |
G .41 | 4 H BE6 0 7 2
[ Lots of 3 PRICE $ . each GeaT a1 saws 7 BFS5 40 | 8SHT 2528 .37 |
I FREE BONUS BOX Hsér 47 518  :83)g5Cta 13| ESKY P I
HS: g 5 d ! .
: GT .4 ude 4 BH6 50 | esL1aQT 35A8 .48
| o grcn s Every $25 Ordar I e EE g
eater or . B . x .
¢ 10 Assorted resistors tas 57| 5va K .76 | 6SRT | 35L6GT .47
| + 10 ‘assorted 2 Color ‘blank'® tube LAG .47/ sYaq 75| 6581 SW .34 l
cartons L84 s 23 ‘3 58| 6T4 35v4 34
| * 1 6B26GT tube Lcs .49 | 6A7 K ‘78| 678 3523 .39 |
e 1 6AUG tube LC6 .47 6a8 a 78 | 6us 3Iszsar .34
l e 1 6CB6 tube LDS 87| 6ABa 4 58| 6V3 7 29 l
LE3 57| 6ACT 03 88 | 6vsar S0AS a6
I FREE CLOCK RADIO fR:  21iaasr 37(ljewasy Soss 30 |
With Every $125 Purchase Within 30 tha  g418R%3 2 Bc (30| oXa cs  s0
I Days Wakemaster clock radio with famous N5GT .8 AHB K CDEG 115 | 6X8 SOLEGT .43 l
Sessuons clock movement wakes you up RS ‘s AlS ‘7 D6 ‘a eXa 78 42
sic or atarm. May be purchased o5 2 AKS .54 | GES 44| 6Yea 76 a2
| outright fram MAJOR BRAND for 81795 5 ‘s ALS Fs 37 77 ‘38 |
I In ivory or rust, us 47| eaas  3s £e 38| 7as 78 38 |
FREE GIFT CERTIFICATE* VP a2 eARE daissr Aol 7ae 8a/674 a4
I Worth $5 toward the purchase of any of X2 6 G6ASE Ja 1.7 7A3 11/6 - I
our merchandise on future orders will be A3 55 | 6AS7G 2.19 | 618 39| 788 7L7a7
| sent with any order of $50 or more. A5 5 ATS .39 46 4 78B5 I
* Free Gift Certificate cannot be used to A7 5 6AU4GT .6 817 .43 | 787 SRT 11TN7GT
| cobtain another certificate unless order is A4 51| 6AUSGT .59 | gige g5 | 788 : ‘as g |
$55 or more. AS 50| 8aUs - .42 skeGT .37 | 7Ce X 37| 1a7p70T
| AN I are Ay s Ees MewT, 39 | 7Cs 42 : |
USED TV SETS SRR R 85| 7C8 .38 | 11723 .38
| Plcture Tube Guaranteed To Work! 3BNG .70 | 6AXSGT .57 | 6L6 .68/ 7¢7 . 30| 117Z6GT .6 |
Emerson e Philco GE
: ;omntorola ..lemm e Capehart o t‘)thers ALL PARTS SHIPPED F.O.B. HARR'SON, N. J. ‘
7 SET
rableltodelr ++316.35 E PAY ALL POSTAGE on orders shi Write For FREE Tube List—Order Blank
1 '$19.95 ME GOX PYerriories and Eond | Yirs THEE " Sample Tube Carton. Wo [
$22.95 only purcha;e price olt merc?andnse wart ¥-0-U On Our Mailing List!
] - N Pl nclude approximate postage on
! -$24.95 foraign shipments. mll orders’ subject o SPECIAL SURPRISE |
prior sale. Add 25¢ handliing on orders Merhon where you saw our ad and we will
| s ao .. -$27.95 under $5.00. Quantity users write for nd you FREE three GSN7GT's with any l
B » o o ..$31.00 special discount, ordmr of $10.00 or more. I
I Table Model .. ... ceeeess...532.00
] Console . ceresan....$534.95 1 l
L sIETldl $37.00 B
ahle Model . . - S . ¥
[ Comsore o oiii i $35:08 ; TUBE CO. |
ﬂ Al prices £.0. B; Hartisan, N. U Brices I
on request for A 5 an J 1 1
sota! ) o Bldg. ESsex 4-1106 Harrison, N. J.

[

PEE WEE °*“seiess® RADIO

REALLY WORKS—FOR LIFE!

v\orksE WITHOUT 5 UBAE pfﬁg:
Bupersensitive sub-miniature tube set recelves television, FM broadcast. }l‘}:é” @\1?§ever m’;‘leIC or burn
CAP, and amateurs without antenna or ground. Tunes from 73 me. to out! World's smallest. SMALLER

150 me. Similar models available In frequency bands from 27 me. to
225 mc. Pockel slze—measures only 27 x 2 2%*. Righest quality com-
ponents used. Specily battery or AC mode). Use with any magnetlc head-
phone or can be d to audio fer for peaker operation.
Thousands in use by amateurs. experimenters, and clvil defense. Factory
wired and tested chassis complete with special tube cnly $3.98 postpaid.
In kit form $3.98. Postage extra on COD orders. New transistor audio

WHERE YOU GO! Sensational new
Ferrite Selective Tuner — Perma-
Tystal diode, Super SPE

PHONE‘ durable  black and I{Old

omplifier for extra loud reception only $2.00 Inciuding transisior, SEND ONLY $2. oofi:vlll ck, mo) anfl pay postmgn 34 99( OhD:l
stage on arrival or send for pos
SPRINGFIELD ENTERPRISES dGedw;R‘;‘T%%\T\C:)l\‘mLETf: READY TO LISTEN WITH LT E'[rmm
. r L othin: extra to uy--ever. vailable on. rom:
Box 54.E Springfield Gardens 13, N. Y. MIDWAY COMPANY - “Dent. WhL 8 ‘KEARNEY., NESRASKA

The Karlson enclosure represents a major achievement in g

ocoustic cabinetry. Fully engineered in every detail, its g u I' T R A- F I n E L IT Y

frequency response, radiation charactéristics, transient fi- g ENc L osu RES

delity, and tonal integration are without equal in the
entire field af Audio. Even though this cabinet is small g
in size, ond delicately styled to fit ony decor, this omaz- § FREE send for copy

ing unit is capable of outperforming even a 30" homn. i3 § of lotest beok ““The
Karlson Enclosure’”

complete versatility and tonal balance make the Karlson
Enclosure the fino! requisite for those” who must have

the finest in High Fidelity.
There is 2 KARLSON for you KARLSON ASSOCIATES, INC.

Dept. M 1610 Neck Road" Brooklyn 29, N. Y.
June, 1956 117

wwWwW americanradiohistorvy com


www.americanradiohistory.com

EXAMINE Profit NOW with the latest
FREE! on successful transistor
design, application, operation

—in One Complete Volume!

TRANSISTOR
ELECTRONICS

by Arthur W. Lo, Richurd O. Endres,
Jakob Zowels, Fred D. Waldhauer,
Chung-Chih Cheng; all RCA engi-
neers.

At last, here’s an authoritative, practical book which
rounds up all available information, ideas and tech-
niques on transistors and presents this useful data to
you in 520 illustrated, easy-to-follow pages' These RCA
experts cover the whole field, from design and operation
of transistors to their application. Much material is just
released, printed here for the first time. Whether you're
a beginner or seasoned vet . . . working in radar, TV,
radio, computing, or allied fields . . . this complete,
new book will give you mastery of transistors and show
you how to use this knowledge profitably and successfully!

Gives Complete Coverage. Including:

Physical concepts (3t pages) . . . characteristics, parameters. equiv.
circuits (44 pages) . . . basic amplifier configurations (50 pages)

.. low frey. amplifiers (42 pages) . . . hi-freq, amblifiers (39
Dd.ge:) . . . power amplifiers (28 pages) . . . hi-treq. oberation (47
pages) . . . Physical interpretation of transistor parameters (38
bages) . . . oscillators (38 pages) . . . modulation & demod.
(48 pages) . . . pulse clrcuits (76 pages) . . . tabular-analvses
of fundamental transistor networks & circuits . . . Shows paral-
lels, contrasts between transistor and vac. tube circuits . .
features practical circuits . . . plus much more valuable material
and workable, useful technigues.

=== 7 ""MAIL NOW—FREE TRIAL OFFER™ —— "1
| Prentice-Hall, Inc., Dept. 5702-H1 |
| Englewood Cliffs, New Jersey |
Please send me a copy of TRANSISTOR ELECTRONICS for 10 I
days’ FREE use. Within 10 days I'll either return book and
awe nothing, or will keep it and remit $4 down (plus small
l p(;gv.age charge} and then $4 a month for twe months in full
P

Do you use . . . make . . . or test anything In
which electrons flow through wire?

THEN YOU MUST BUY THIS
2,000 OHM-PER-VOLT

MULTI -TESTER

Ready to usel Not a kitl

Look at 95
amazing $
low price!
Pius 50¢ for postage and handlin
Remit $7.45 with order. No g
EVEN IF YOU ALREADY HAVE A MULTITESTER, you also should
get this inexpensive but accurate, rugged, metal-cased tester—if
only to use for rough and tumble work and checking continuity!
HERE'S WHAT YOU GET: Precislon tester, 314”7 wide, 434"
long and 112”7 thick. Scale width: 23”. Fits the hand! Com-
plete with ‘standard battery and test leads. ijooaccouracy on
), ., 0-250

0-500, 0-2,500. DC current: 0-500 microamperes, 0-50, 0-500
milliamperes. Resistance: 0-10,000 ohms, O-1 megohm. DB:
minus 20 to plus 22; plus 5 to plus 36. Well- damped D’Arsonval
movement, with ohms adjust knob.

USE IT TO CHECK AC or DC Volzages broken wires, radio tube
neaters coils, resistors. capacitors, corrosion datnage, elc.
ULL MONEY BACK GUARANTEE! WITH INSTRUCTIONS!

ARROW SALES, NC.
Box 3007-PE NORTH HOLLYWOOD, CALIF.

[BE:]

with news. At 1830, these two channels close;
they re-open on 17,790 ke. and 17,840 ke. (FW)

VLRSS, 6150 kc., Melbourne, and VLTS, 6130
ke, Port Moresby, can be noted around 0420
with news and programs of local interest. (JB)

The 9615-Kc. outlet opens at 0700 with
“Waltzing Matilda” played on a xylophone
and the Post Office Clock Tower Bells. This
xmsn runs to 0845 with news and music. (WC)

News to North America is broadcast at 2245,
0715, 0815, and 1030; to British Isles and
Europe at 0330. (DB)

Austria—Radio Osterreich is still beaming
a xmsn to North America at 0600-0700 over
OEI38 on 25,615 kc. Power is said to be 20 kw.;
QRM is rough at times. Reports are request-
ed. Address is The Austrian DX Club, Land-
gutgasse 41/19, Vienna 10, Austria. (RH)

This station also transmits at 0200-0400 to
South America on 25,615 kc.,, and to North
America at 0520-0620 on 25945 kc. (LM)

Azores—CSA93, Ponta Delgada, 4865 kc.,
can be heard at 1615 s/on. This xmsn is in
Portuguese. (FB)

Bulgaria—A new schedule in English from
Radio Sofia lists 7670 kc. and 6070 kc. daily at
1600-1630 and 1645-1715. The 9700-kc. outlet is
also used at 2000-2030 and 2300-2330. On
Tuesdays, Thursdays and Saturdays, 9700 kc.
opens at 1930 with a concert of Bulgarian
music. (RH)

Brazil—Radio Rural is still under construc-
tion, and the stations on 6065 and 15,105 kc.
are inactive according to a letter from “Minis-
terio da Agricultura.” (WRH)

Burma—XYZ, Voice of Burma, Rangoon,
9543 kc., is heard at 0930-1015 as follows:
0930-0945, religious program; 0945-1000, news;
1000-1005, weather report; 1005-1008, balance
of program. There is music to 1015 s/off. In-
terval signal is drums and gongs. This is an
all-English program. (CS)

Dahomey—Radio Cotonou is now sched-
uled as follows: on 1475 and 4870 kc. Wednes-
days at 0640-0700 (Saturdays at 0740-0800),
and at 1230-1500; on Sundays at 0330-0600
and 1230-1500, according to a recent verifica-
tion. (WRH)

Denmark—OZF, Copenhagen, 9520 kc., re-
ports that the “Saturday Night Club” is now
operating at 2100-2200 with English for the
last 50 minutes. There is some QRM on the
East Coast from VOA, (LM, BH)

Dominican Republic—A weak station heard
on 3375 kc. until 0000 s/off may be H14V, Bani.
It has Latin-American music and many com-
mercials. (WF)

England—The North American Service is
as follows: at 1000-1215 and 1300-1600 on
15,310 ke. (GSP)

All programs are in English except Monday
thru Friday when there is French at 1315-
1325. (LM)

Egypt—Cairo is heard daily on 11,670 kc. in
Arabic at 2300-0200 and again at 1200-1700
s/off. On Fridays, it stays open until 1715.
This station has Portuguese for South Amer-
ica at 1830-1900 and Spanish at 2000-2030. At
1900-2000, an Arabic program is scheduled on
11,670 kc. to South America and on 6215 kc.
to North America. (4B)

Formosa—English to North America from

POPULAR ELECTRONICS
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Taipeh can be heard at 0000-0030 and 0130-
0200 on 11,920 and 15,300 kc. (LM)

France—Paris on 9490A kc. has been noted
with “Paris Star Time” at 1830-1900 Sundays
in English. (SW, RK)

Paris has a listed channel on 9500 kc.

French Cameroons—Radio Yaounde, 9270
kc., is operating at 1200-1600 with French news
and music. They verify promptly. (JH, CS,
RR, FB)

French West Africa—Radio Dakar, 4893
kc., is often noted opening in French at 0130;
Latin-American and popular music is heard
on this xmsn. (BV, GD)

Radio Conakry, French Guinea, operates on
6154 kc., and can be tuned around 0800-0815
in French. (RR)

Germany—Radio Liberation, Munich, can
be heard at excellent levels some days on 3990,
7130, and 9585 kc¢. with programs in various

ABBREVIATIONS
A—About this frequency
BBC—British Broadcasting Corp., Lon-
don, England
BC—Broadcasting service or station
ke.—Kilocycle
kw.—Kilowatt of power
mc.—Megacycle
QTH—Exact location
s/off—Sign-off of station
s/on—Sign-on of station
V—Verified frequency
xmsn—Transmission from a radio sta-
tion
xmtr—Transmitter used by station

Russian dialects. Other listed frequencies are
6055, 6175, 7225, 9565, 9765, 11,780, 11,965, 15,255,
and 15,395 kc., with varied Russian dialect
programs put on by escapees from behind the
Iron Curtain as the Free Voice of the Russian
People. This station is operated by the Amer-
ican Committee for Liberation from Bolshe-
vism, Inc., New York. The station wants re-
ports on any frequency as well as reports on
interference. (PM)

Deutsche Welle, Cologne, may—by this time
—be operating as follows: to Far East on
15,275 kc.; Near East on 17,845 kc.; Africa on
11,795 kc.; South America on 11,795 kc.; and
to North America on 9640 kc. The schedule
reads: 0500-0800 on 15,275 kc.; 0930-1230 on
17,845 kc.; 1300-1600 on 11,795 kc.; 1700-2000
on 11,795 kc.; and 2030-2330 on 9640 kc. (TL)

Gold Coast—Z0OY, Accra, 4915 kc., has an
English program consisting of an Educational
Forum at 1130-1155; news from the BBC at
1200-1215; s/off at 1216. (CS)

Greece—Athens is noted on a new outlet
of 17,775 kec. at 1300-1330 with French and
English to Western Europe. (RL)

Athens on 15,345 kc. is noted from 1400 s/on
to 1500 s/off with news and commentaries. It
identifies as Radiofonikos Stathmos Athinon
Vrakeon Kimaton. The Forces Station at
Athens, 7422 kc., is still being heard from
0000-open to 0230-close with programs of
Greek news, Greek and popular records, and
others. It identifies as Edeo Athinae, Ken- |
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New 654
Globe Scout

Per Month Cash Price: $99.95

A Sturdy, Handsome Xmttr.

65 WATTS ON CW; 50 WATTS ON FONE

Kit: $89.95

Popular Screen-Plate Modulation

A compact, completely bandswitching Xmttr. In TVi-
shielded cabinet. 10 thru 160 M. D’Arsonval Meter.
Pi Network Antenna Tuner. Has self contained power
supply. 100% modulation of Final. All top quality
components used;—It looks quality, transmits quality,
is quality. Plus safety-factors on all
units. Send for complete details on this
world-known Xmttr.

AND YOU
PAY ONLY

FOR THE BEGINNER:

* WRL’s Code Oscillator
Kit $4.95

* Top High Fidelity Equipment

* Wall-Sized Radio Map (25¢)

Save up to 50% FREE
On Over 800 Items of CATALOG!

Reconditioned Eqpt.
Here’s Just A Sample

Hallicrafter’s

National’s
NC-57 receiver ....

Amttr.

— —
WORLD RADIO LABS
3415 WEST BROADWAY
—__COUNCIL BLUFFS, 10WA

Coi i

_ SN B E RO e PO
[0 Please rush me your latest FREE Catalog!l
lPlease Send; 0 Radio Map (25¢)

and complete information o)n items listed below: |l
(2

(1)

| XE)) (4) i
Name:
Address: l

I_City_& Sla_te =

—--n-—-J
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RADIO CONTROL Headquarters

For model airplanes, boats, ecars, etc, FREE CATALOG *‘P.’
No operator’s license requlred FREE—~SEND FOR FCC FORM 505
Garage Door Radio Control Transmitters & Receivers Kits Available.

Most POWERFUL 5 Watt TRANSMITTER—-LOWEST PRICE.
Famous 2 Tube MAC Il circuit, with GYRO MAGIC TUN-
ING INDICATOR. Comnlete!y Tested includes:
sect. Antenna, Remote ‘‘Clicker,'’ Kcyung Switch
Beautiful Cabinet 12x7x6. MODEL X3 $24.9
MODEL X1 w. 2V Storage btry. charger, Vibr, pack.$39.95
METERS, 150 MicaroA, $3.95: 500 MicroA, $3.95
R/C TRANSMITTER & RECEIVER KIT: 271/‘ Me. 5 Watt
2-Tube Simple Transmitter & Supersens. 2-Tube Simple
Receiver—Parts inc!, Drilled Bases Wound Coil, sg 95
Res., Cond., SIGMA Relay, instruc. ........ Only
SIGMA 4F RELAV 8.000 ohm, $4.25; 6 Reed Relay 14.95
M-m VIBRATOR SUPPLY 6V |nput/90VD . 30 Ma. 3 45 #
BOOKS: Model Control $1; Radio Control Sl Ha %
CRVSTA\-S 27.255 Mc. Petersen Z9A..... 3.95. NOLDER
RELAY CONTROL—w, Sigma 10K Relay, Hi-impedance Audlo
Choke, Thermal, Switch, Alnice Magnet, Neon Lamp,
TUBES: XFGI, RKGI 3A4, 3A5, 1AG4 GK4-——TRANSISTOR5
2-6V CHARGER KIT, Sa 95 wired $6. 45 .New Diode
Storage BATTERIES; Mini. GV T6 $2.45; 2 Volts 27A/Hour
5" NMu Metal SCOPE SHIELD %1 55; 1” MIN
CODE Practice OSCILLATOR kit 55C sin
(Earphones) .. ..............
6V Adj Time DELAY Thermal RELAY 5-180
Etectronic STROBOSCOPE Stops Motion; w 1D2 1 Tube......
Dienl PM MIDGET MOTOR, 27 VDC 10, /000 RPM, 2‘x1”xl" 1.95
Sensitive Sigma RELAYS 10,000 ohm SPDT 95¢; SPST .85

FYRO ELECTRO_NICS R3SV, SRR ST
Shrinks Hemorrhoids

New Way Without Surgery

Science Finds Healing Substance That

V. Stor. btry.
ingle Head Set

Relieves Pain — Shrinks Hemorrhoids

For the first time science has found a new healing
substance with the astonishing ability to shrink hem-
orrhoids and to relieve pain—without surgery.

In case after case, while gently relieving pain,
actual reduction (shrinkage) took place.

Most amazing of all—results were so thorough
that sufferers made astonishing statements like
“Piles have ceased to be a problem!”

The secret is a new healing substance (Bio-Dyne*)
—discovery of a world-famous research institute.

This substance is now available in suppository or
ointment form under the name Preparation H.* Ask
for it at all drug counters—money back guarantee.

*Reg. U.S. Pat. Off.
L M B BOX CHASSIS
OFFERS FREE
Inside LMB boxes
10 tested kit diagram pro;ects for the builder. Each one of

these kit diagrams built Y a_recognized expert. Kit projects
are complete in every detail. Circuit diagram, photo of project
both front and rear photo. Rear photo shows wiring and parts.
Detailed instructions for building, complete parts list and
approximate cost. Complete to build except parts and your dis-
tributor can supply the parts. Ask your distributor for the
Tist of LMB kit Diagram Projects.

write to
1011 Venice Bivd.

L M B Los Angeles 15, Calif.

ELECTRO-MECHANICAL SURPLUS

FOR THE EXPERIMENTER
NEW LISTINGS

Listing thousands of sur-

it he does not have them,

plus electronic and mech- RAYTHEON
anice;l bargains for experi- TRANSU;TOR
B2M menters, hobbyists, engi-
BA)rTSE%NY $1.50 | geers—1oc coin of stamps. 99¢
SOUNDTRONICS LABS Dept. P-10

632 ARCH STREET

PHILADELPHIA 6, PA,

1f you believe that you have an invention, you should find out how
to protect it. We are registered Patent Attorneys. Send for copy of
our Patent Booklet ‘“How to Protect Your Invention,” and an ‘‘In-
veation Record”” form. No obligation. They are yours for the asking.

McMORROW, BERMAN & DAVIDSON
Registered Patent Attorneys
349.M Victor Building Washington 1, D. C.
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drikos Radiofonikos Stathmos Enoplon Dy-
nameon Ellados, signotitos; 1300 kilocicliou.
230 metra, kai 7422 kilocicliou, 4043 metra.
(PM, URDXC)

Guadeloupe—FG8AH, Basse Terre, 7430 ke.
has a French news and music program at
1800-1835. It identifies as Ici Radio Guade-
loupe with a guitar interval signal. This 100-
watter is seldom heard due to c.w. QRM. (CS)

Guatemala—TGWA, Guatemala City, 9760
kc., is noted at 1845-1900 and 2345-0000, with
an English session at 0030-0100. (MO)

Haiti—4VEH, Cap Haitien, can be heard
Saturdays and Mondays with “Listener’s
Mailbag” on either 9656 kc. or 9666 kc. (both
used). Times are 0930 on Saturday and 2030
on Monday. For a while, 4VEH had to operate
on one-third power because of a burned-out
tube. (BB)

India—All-India Radio, Delhi, 11,640 kc., is
being heard at 0840-0930 in an English ses-
sion, with news at 0840. Remainder of pro-
gram comprises Oriental music and talks on
India and her people. Identity is: This is the
External Service of All-India Radio. (BV, TL)

Indo-China—In a letter, Mr. Jean Varnoux,
Director of Radio France Asie, writes: “I
have the honour to inform you that the
Vietnamese Government has decided to estab-
lish a state monopoly of broadcasting. This
decision involves the cessation of broadcasts
by Radio France Asie . . .’ As a result, “RFA”
has completely closed down. (WRH, BE)

Israel—The Voice of Zion presents an Eng-
lish news program on Fridays at 1645 on
9008 ke. (GI)

Italy—Rome, 9570 kc., has a Tuesday night
feature enjoyed mostly by the YL SWL's
called “A Talk on Italian Fashions” which is
on the air at 1910 following the announce-
ments. (LM)

Jordan—Amman, 6060V kc., can be heard
at 0000-0045 with an Arabic program includ-
ing music. It has been noticed on a Monday
in English at 0630-0700. It anounces as
Huna Hashemite Jordan. (CS)

Madagascar—FIQA, Tananariva, 9515 kc,,
has English at 2230-0030, 0400-0600, and 1000-
1230 in parallel with 6172 kc. Radio Australia
reports that the 3242-kc. outlet is also active.
(JH, MC)

Mauritius—Forest Side, 15,092V kc., is being
heard at 2200-opening to close around 2315-
2330. The first hour is French and music, with
English world news program from 2300 to
s/off. (GF, ER)

Mozambique—CR7BF, Lourenco Marques,
11,740V kc., is noted at 2315-2330 with an Eng-
lish musical session. Reports go to P. O. Box
594, Lourenco Marques. CR7TBQG, 15,285 kc., is
noted at 2315 on Sunday with exercises in
Afrikaans and possibly Swahili. (BT, KA, ER)

Netherlands—Radio Nederland has been
experimenting on 11,950 kc. and 9745 kc. on
Sundays at 1100-1230, with 5-kw. power. (CM)

The station also operates to North America
daily at 1645-1725 and at 2130-2210 on 9590
and 11,730 kc. The earlier xmsn follows the
1730 Dutch language program to Canada. (GA,
DK, VS)

Pakistan—The Lahore station of Radio
Pakistan is operating on s.w. (according to a
QSL from 39 Empress Road, Lahore) at 2100-
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2230 on 3915 ke, 0130-0330 on 6075 kc., 0630-
0830 on 6030 kc., and 0845-1200 on 3335 ke.
The station is eager to receive reports. No
IRC required. Power is 1 kw. (WRH)

This has been heard in Ohio at 1030-1130
with English announcements. (CS)

Radio Pakistan is noted at 1415 with Eng-
lish to Turkey; to United Kingdom at 1500 on
11,800, 7010, 9645 kc. It is also heard at 1930-
2000 on 15,255 and 11,885 kc. with English
news at 2000. (LM, BE, BB)

Peru—Radio E! Sol, Lima, is scheduled
with all-Spanish programs over OBX4Q, 5970

SHORT-WAVE CONTRIBUTORS

Gary Alexander (GA), Chariton, Iowa
Kenneth Aubuchon (K A), Festus, Mo.
Aref Baha-Eddin (4B), Raleigh, N. C,
Bill Berger (BB), Fairvax, Okla.

Dave Bergdahl (DB). Valley Stream, N. Y.
Floyd Backus (FB), Richmond, Va.

J. R. Brownell (JB), Vancouver, B. C,
Jim Cumbie (JC), Sherman, Texas

Joe McGerald (MC). New Britain, Conn.
William Currell (J¥C), Toronto, Ontario
Don Day (DD), Kalispell, Montana
Gerry Dexter (GD), Waterloo, lowa
Bill Evans (BE), Port Arthur, Ont.
Grady Ferguson (GF). Charlotte. N. C.
Phil Finkle (’F). Burbank, Calif.

Stuart Fidler (SF), Jordan, N. Y.
William Flynn (W/F), Berkeley, Calif.
Fred Gatz (FG), Lancaster. N. Y.

Bill Hutchinson (BH). Baltimore, Md.
James Hart (JH), Irvington, N. J
Robert latter (RH), Svosset, N. Y.
George Ingram (G/!), Philadelphia, Pa.
David Kimpton (DK), Cobourg, Ontario
Jane & Roger Legge (RL). McLean, Va.
Ted Levecque (TL), Bracebridge, Ontario
Charles Maxant (CM), Baldwin, N, Y.
T.ouis Marcarelli (LM). Medford, Mass.
Paul Mathien (PM), Southbridge, Mass.
Gordon Nelson (GN), Inglewood, Calif.
Phillip Morris (3 Q), Fairfax, Okla.
RBernard Brown (BR), Derby, England
Emmet Riggle (E#2), Massillon, Ohio

J. N. Rodriguez (JR), Guanare, Venezuela
Peter Risse (PR), Atlanta, Georgia
Rolan Riker (RR), San Bernardino, Calif,
Bill Roemer (I¥R), Bowling Green, Ky.
Charles Sutton (CS). Toledo, Ohio

Dale Smith (DS), Athens, Pa.

Jerald Saval (/S), Revere, Mass.

Larry Seidman (L.S), Brooklyn, N. Y.
Vincent Staffo (1/5), Herkimer, N. Y.
Brian Tandrow (BT). Northridge. Calif.
John Beaver (BV'). Pueblo. Colo.
Francis Welch (FI#7), Worcester, Mass.
Steve Wilhelm (S1), Brooklyn, N. Y.
World Radio Handbook (WRH)
Universal Radio DX Club (URDXC)

ke, and OBX4C, 15,180 kc. (reported 15,197
ke.) at 0600-0200. QTH is P. O. Box 1711. (CM)

Radio Nacional del Peru is an easy station
to hear around 2230 with Spanish news and
music on 9562 ke. This is OAXA4T. (JS)

Portugal—Lisbon is noted on a new chan-
nel of 21,495 kc. at 0600-0800, dual to 17,880
and 21,700 ke. (RL)

Ryukyu Islands—The VOA Relay Station on
Okinawa is scheduled on 7160 kc. at 0530-1200
and 1700-1730 to East Asia. Reports go to
Voice of America, Okinawa Relay Base, Box
R, APO 239, San Francisco, Calif. (DD)

Solomon Islands—VQO2, Honiara, is re-
ported operating at 0200-0300 daily on 5960 kc.
with 100 watts. West Coasters might be able
to log this one. (WF)

Spain—Radio Leon, which formerly oper-
ated on 6993 kc., is now on 6950 kc. accord-

June, 1956

- C.Ily&_smtn P .

electricity

electronics
THE EASY “PICTURE BOOK” wAY!

Just Released: The fabulous
ILLUSTRATED Training Course

... now used by the U, S. Navy!
'

Over 25,000 Navy mainces have already learned Basic Electric-
ity and Basic Electronics this easy, "Picture Book ™" way! Now
for the firse time, YOU can master the basics of Elecrricity
and Electronics with this same *"Learn-by-Pictures™ training
course! Over 1,7 simple, casy-to-understand drawings ex-
plain every section-—these “'teaching’* pictures actually make
up more than half the ensire course! No other Basie Electricity
or Basic Electronics course in America uses this revolutionary
illustrative rechnique! You learn faster and easier than you'd
dream possible!

A Complete Idea on Every Page

Here's how this easy, illustrated course works: every page covers
one complete ideal There's of Jeass one big illustration on that
some page to explain it! What's more, an imaginary instructor
stands figuratively ar your clbow, doing "‘demonstrations’
that make it even sasier for you (0 understand. Then, at the
end of every section, you'll find resiew pages thar highlighe the
important tapics you've just covered. You build a thorough,
siep-by-step kaowledge ar your own pace—as fast as you your-
self wans 50 go!

wen [)S|(

Sponsored by the Navy to turn out trained technicians in record
time, this modern course presents Basic Elecericity and Basic
Electronics in a simple way that eeeryone can grasp—regardless
of previous education! Every phase is made mssansly clear—ex-
plained in plain, down to carth English—with hundreds of
casy-to-understand illustrations to help you!

10 Complete Volumes

Volumes 1 and 2 of "' Basic Electricity™ cover DC components
and circuits; Volumes 3 and 4 cover AC components and cir-
cuits; Volume 5 covers AC and DC motors and machinery.
Volume 1 of “"Basic Electronics™ covers Diodes and Power
Supplies; Vals. 2 and 3 cover Amplifiers and Oscillators; Vols.
4 and 5 cover Transmitters and Receivers

Home Study Without Correspondence

This course is so dsfferent, so complece—there’s no need for the
usual letter writing, question and answer correspondence! Learn
st home—at your own pacel

10 Doy Examinationi--Money Back Guarantee

Send today for these exciting new training courses—you risk
sothing! When you receive the volumes, examine them in your
own home for 10 full days. If, at the end of thar time, you're
not completely satisfied, simply return the books to us and
we'll gladly refund your full purchase price! Total cost for either
5-volume course is only $9.001 In Canada, prices approximately
5% higher.

ORDER TODAY!

These books are sold by electronics parts jobbers
and book stores. If YOUR dealer doesn’t have these
boaks, mail this coupon to us!

JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, N.Y.C.

1

I have enclosed €. . . Piease send me I
O 5-vol. Basic Electrielty set @ %0 set l
0O 5-vol. Basic Klectronles set @ 89 get
[0 Both sets. I understand 1 may rcturn the books |

in 10 days. and receive a complete refund or the

full purchase price if 1 am not satistied.

Add state or city sales tax where applicable. '

Name.
Address
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F. C. C. LICENSE

QUICKLY!

Correspondence or Residence Preparation
for FCC Examinations. Results Guaranteed.

Our specialty is preparing you to pass FCC li-
cense examinations. Begmners get 2nd class li-

cense in 8 weeks, 1st class in 4 additional weeks.
Students with background often finish more rapidly.

Write For Free Booklet

GRANTHAM School of Electronics

Desk 3 Desk 3
5910 Sunset Blvd. OR 821 19¢h S¢. N w.
Hollywood 28, Calif. Washington, D. C.
- ———
ORDER NOW
BRAND NEW

Size & receiver Type 78359, Transmitter Type 78340

| SPECIAL PRICE $19.50 per pair

117 volt AC, 80 cycle—Sold only in mated palra, these bronze
Selsyns (manufactured by DEJHL for SPERRY) sre rugged.
powerful, precision bullt, Features: powerful torque, easy 10
mount (front and rear mounting), Shaft % ” dlameter—14”
long. keved and threaded. overall diameter 4% ”—-length 67,
weight 8" lbs. each. hook-up imstructions included, fully
guarant, lmmcdlale delivery. We ofter them at a fraction
of orhnnal cost. F.0.B. Chicago, I1l. Shipping weight 20 lbs.
Send cneck or M.O., no C.0.D.’s please.
8538 Woest Grand Av»nue

WESTRONIX CORP. i iy

GlLadstone 3.35

NEW “Magi-Clip” for RECORDING TAPES

Securely keeps end of recording tapz
from unwinding in mailing, storing,
handling. Eliminates tape damage.
Snaps on and off any size reel. Four
for $1, ten $2, thirty $§, Money
back satisfaction guarantve. (Pat.
pending)

NIBLACK THORNE CO.
Dept. H, Box 8¢

SCOTTSDALE, ARIZONA

Send for
REGISTERED PATENT
PATENTB::(FC:’I‘!GMATION ATTORNEY

9y ASSOCIATE EXAMINER
INV“EA':’:’&ROSM;QES’?RD U.S. PAT. OFF. 1922-1929

GUSTAVE MILLER P‘ate‘nt Attorney & Advisor

U. S. NAVY DEPT. 1930-1947
66-PE WARNER BUILDING
WASHINGTON 4, D. C. PATENT LAWYER

ROAD TO RICHES

X / You can be the next uranium mil
et lionaire! Government guarantees 2
huge bonus! PRI instruments from $29.95.

See your local dealer today! FREE CATALOQG!

Write PRI, 4223 PT W, Jefferson
Los Angeles 16, Californio

WIN with ELECTRONICS

LEARN ELECTRONICS-RADIO-TV at this accredited public
college. Founded 1925 as a non-profit co- educational school
of higher learning. Earn Associate in Applied Science Degree
in 18 months. Engineering option. VA approved. Excellent
placement record. Fine equipment—experienced instructors
—campus life—Ilow tuition and living costs. FREE catalog.
Write: DEAN OF STUDENTS.
TRINIDAD STATE JUNIOR COLLEGE

Trinldad Dept. £E Colorado
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ing to Radio Denmark. This station belongs
to the Red De Emissoras Del Movimiento
(R.EM.). Nearly every reporter sent notes on
Radio Nacional de Espana, Madrid, 9360 kc.
The 12,000-kc. channel is no longer in use;
6122V ke. runs dual to 9360 kc. North Ameri-
can programs are at 2215-2300, 2315-0000, and
0015-0100, all different.

Sweden—SBP, Stockholm, 11,705 kec., is
noted at 2055-2110 with news and weather at
2100; press review and music at 2105; all Eng-
lish. (JC)

SBT, 15,155 kc., has news and music in Eng-
lish to S.E. Asia until 2200; after that time
they broadcast in an Eastern language. (TL)

Syria—The schedule for Syria is as follows
to the Near East: at 0030-0100 and 0330-0530
on 7145 kc. in English; to Europe in English at
1530-1630 on 9555 ke. (LM, SF, FG)

Tahiti—Papeete, 6135 kc., is being heard at
2300-0100; in Tahitian with island music and
some gongs until French begins at 0000 with
music and commercials. Main announcement
is at 0015 when they play part of the “La
Marseillaise” and announce in French as Ra-
dio Diffusion-Television Francaise, Tahitian
drums are followed by Ici Radio Tahiti, La
Voir de la Francaise. (GN)

Tangier—DUX Radio is heard from 1330 to
1445-close with popular records and Swedish
announcements. Interval signal is The Swed-
ish Rhapsody. QTH is Proveprogranmmet, P. O.
Box 6622, Stockholm 6, Sweden. (BR, FB)

WTAN, the Voice of Tangier, is using a
10-kw. Phillips xmtr in addition to the 2%-kw.
xmtr. All evening broadcasts are on 9490 kc.
Schedule reads: various languages at 1500-
1630 daily (1500-2015 Sundays and Fridays).
In English: Sunday, 1630-1730; Monday, 1600-
1800; Tuesday, 1600-1745;, Wednesday, 1530-
1800; Thursday, 1530-1800; Friday, 1530-1815;
Saturday, 1630-1730. All English xmsns are
beamed to the British Isles. The smaller
xmtr is used mornings at 0430-0530. (PR)

IBRA Radio operates weekdays at 1145-1400
(Wednesday and Thursday, 1145-1300) and at
1415-1700 (Wednesday and Thursday, 1345-
1700) on 9782 and 11,947 kc.; on Sundays at
0745-1045 on 15,245 and 11,718 kc., at 1430-1700
on 7168 and 9782 kc. Xmsns are beamed to
Central and Northern Europe. QTH is IBRA

| Radio, Luton, Beds., England. (WR)

USSR—Radio Moscow has news at 2000,
2100, 2200, 2300, 0000, sports programs at 2015,
2145, and 2345. “Farms and Farming” is on
at 2115 and 2230. (LS)

Radio Mukden, Mukden, Manchuria, is not-
ed often at 0800-0900 with Chinese programs,
on 6525 ke. Radio Tashkent, Tashkent, Uzbek,
on 6824 kc., is noted around 0949-1000 with
identity signal. English news and other pro-
grams are heard until 1030. (PF)

Venezuela—YVMZ, Maracaibo, 9530 kc., is
the outlet for Radio Popular, Ecos del Zulia
and Radio Mara. Current schedule is 0830-
1530. YVLK, Radio Rumbos, 4970 kc., features
the “Supper Club” on Monday thru Friday at
1730-1830, the “Breakfast Hour” at 0630-0730.
Another English program is “The Early Bird”
from YVKB, 4890 kc. Radiodifusora Venezu-
ela can be heard at 0530-0730 with music and
news. (JR)

Windward lslands—The Windward Islands
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B/C Service, Grenada, BW.I, is now on a
new outlet on 17,745 kc., replacing 11,830 kc.
It operates at 1700-2115 except Saturday in
parallel with 3395 ke. (RL)

Yemen—Sanaa, 11,904V kc., is heard at
0915-1000 in Arabic with Arabic music, par-
tially readable on parallel 9705 ke. This is
best noted Mondays when HCJB is silent. It
announces as Huna Sana. (CS)

Zanzibar—Radio Zanziber, 4795 kc., signs on
at 0900 with the anthem “March of Sultan”:
announcements are in Arabic and English.
Musical religious program is heard at 0900-
0915; a mailbag in English and native lan-
guage at 0915-0930; request records, mostly
London records, are tuned until 1000 s/off
after repeat of opening announcement. This
one takes very sharp tuning to log. (CS)

Aero—Some of the boys have been having
good luck on the Aero Channels. Phil Finkle,
for instance, has logged Rangoon, Chungking,
Singapore, Hong Kong, Bangkok, and Bombay
on 8845 kc. between 0855-0910. 50

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Operation Chaos
(Continued from page 70)

cast a pity-loaded glance at Digger, hud-
dling miserably in the stroller.

“OOOOOOOOOOWWWWWWOOOOOO 4
stated the blg coward.

“Gopple,” observed Junior enviously.

“Well, the weight-factor’'s about the same
—so0, here goes! Good luck, Digger, old boy,
old boy, old boy!” I jabbed the start button
on the portable transmitting unit and the
stroller cruised smoothly up the sidewalk.

“See!” I gloated. “It works like a charm!

“Well, I hate to admit it,” said Loser Girl,
“but I guess you've stumbled onto some-
thing all right.”

“Dun & Bradstreet!” 1 rejoiced, jabbing
the reverse button and bringing the stroller
back, “we are here! Now shall we let Junior
crowd in beside the noble Digger and show
off our Stroller Of Tomorrow in the park?”

“That might be fun!” agreed Fair-
Weather Girl.

ALF-WAY through the park, a fortune

slipped through my fingers. Just like
that. Without warning, the stroller shot
forward at increased speed, described a fig-
ure-eight on two-wheels and disappeared
across a lawn—Junior gleefully waving his
fat little arms and Digger howling like an
anguished banshee.

“Gruss Gott!” I gasped, desperately work-
ing every button on the transmitter. “It
just can’t be!”

“Y-You fiend!” screamed the Stricken
Mother, “Youw've done it again! Only this
time my baby is in the monster!”’

I snapped the transmitter’s off button.

“Relax,” I tittered, hysterically. “They
can't have gone far. The center of gravity
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¢ Write Now for Our New Bonus Catalogs
[ aa S g vy NN SN PV VIV I T I IV VIV
NEW ""TABLITE'® ELECTRONIC FLASH KITS
AC & Battery Operation
All In One Camera Case
Uses new lo cost lo voltage SUPER CIRCUIT
constant bright hszht output; hight duration
1/60 sec’d: color K6800°: cost per flash less
han 33¢. 1000 to 2000 fNaslies per set of bat-
t.erles All klts with inbuilt AC pack. Kits less
batteries, With parts & instructions.
TWO (2) 240 \O T BATTERIES .
MODEL 400V, 60 Wwatt Sec’ d, color 1:75+ B&W 225+,
Recycles 2 sec’'ds, less than $29.95
MODEL 800V, 120 WATT Se: d color "100+ "B&AW 360+ .
Recycles S sec’ds ....... @ $44.95
MODEL 1000V, 240 WATT Sec'd color 2150+; B&W 450+,
K Ibs . . @ s$58.95

SOt Witk “TAsS MonEy BACK GUARANTEE

NEW ELECTROSTATIC HI-FI TWEETER
LINEAR RESPONSE RANGE 7000-20.000 CYCLES
MODEL THB70, Round 234" Dia. Depth .55"—''TAB"

SPECIAL. .@ $1.98 EA.; 2 FOR $3.50
MODEL THS].G Rectanzular 261" nemh “"TAB'?!
SPECIA @ %$2.98 2 FOR 55

PARTS & DATA FOR SINGLE OR PUSH.PULL OPERATION.
"'TAB'' FINEST HI-FI RECORDING TAPE
7" Reel=—1200 Ft. Per Reel

3 Lots
Sold on Money Back Guaranfee$l 45 12

Precision Coated & Slit Gtd. Spnce Frce, Quali
Conuolled Plastic Base, Gtd. nnstant gutput. Fre 5 l’PS
40-15KC. Oxide Wnu In, ‘TAB" @ 9 EA.; 3 FO Sl
NEW HI-Fi§ 7"—1800 FT. Time & l/ Recordmg Tap:
$2 10 of 6; SlngTy $2.45 EA,

SAVE $ S $ on "TAB'' COMPONENT PART KITS

Most Popular Values & Slzes
100 CARBON RESISTORS

10 ELECTROLYTIC COND. eu
48 TERMINAL STRIPS .
10 TOGGLE SWITCHES KIT
25 TUBE SOCKETS

50 INSULATORS
COMPLETE SET OF SIX KITS. . .. .. ... .......

NEW LO-COST FM-AM TUNER KIT
Easy to build FM-AM TUNER KIT features Foster-Seely Discrim-
inator. Gloundad Grid Amplifier Ckt, 7 tubes & Selenium Recti-
fier, 20- 20 0 PS Response, Less than 105 Distortion. Sensi-
n UV. low noise FM front end, C loopstick antenna
Ideal fm HI FI Sysbem Detajled instructions. ‘'TAB'
SPECIA G e ot v oS nahhe i e u e s sea W AR @ _$29.6%

NEW "TABTRON" SELENIUM RECTIFIERS
A ULL WAVE BRIDGE

Dufed—One Year Guarantee
18VAC/14VDC_1 Amp. $1.40; 24 $2.00; 3A $2.90;
3A,83.50: €4 $3.95; QoA ‘55 '85; 12A S
36VAC/28VDC_1 Amp. $2.30} 2A $2.93; 3-\ 4.10;
3556 50 6A ST 70 oA $11.35; 124 gla

NEW VARIABLE 0 o &6 & 12 VOLT/12 AMP

DC Power Supply

Battery Eliminator, Charger, Model RR, Plater,
Aircraft, Marine or any DC reguirement. Extra
Hvy. tluly Selenium Rec ified. 2 meters V & A.
Designed for cont. service & up to 20 amps inter-
miitent overload.

MODEL TGI.ZV].ZAC ................ $29.93
T “TAB" Guaranteed
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INFRARED SNOOPERSCOPE
SEE IN DARK TUBE
Selected GTD. Image Converter Tube. Hi-sensitiv 1ty
simplified design 2 dna Willemite screen—Hl
olution. Tube & Data 3.90; 2 $7 50
SNOOFERSCOFE FOWER SUPPLY KlT
4500 VDC/35MA. Using Dual Doubler Crkt., Trans-
< former. Rectiﬁers Sockets, Resistors, Capacilors &
Diagram 115V/60 €Y OPer. . ... ...« ... ... .. 513.50

TERMS: Money Back Gtd. (cust o'
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AMAZING rensonac

POC

a, LISTEN WHILE YOU
"/ %5, WALK DOWN THE STREET!

Blire in any pocket—wt. only 7 o7a. Size 28y x
43{x124”. " Beautiful Black Geid Plastic
Casze. NO HOOKUPS—NO WIRES—NO
PLUG-INS' Sell-contained. 150-hour |ifs
flashligl t batteriea and BUILT-IN AN-
! TENNA. POSITIVELY NO 2 A
UPB EVER! GUARANIEED RECEP/'ION
OF RADIO STATIONS TO 50 MILES up to
1500 miles for powerful staticns! New patented
8uper-regenerative Duotriede tube and trans-
former audio stage for sharp selegtivi ensi-

\_5 tivity! Easy to use top tuner (w
T iny. plastic rersr-nnlenrrluk LE' ALON
r LISIEN WIILE YOU WALK,  WORK,
RIDE OR SLEEP ANYITME—ANYWHERE
— MONEY-BACK GUARANTEE AND ONE YEAR
SERVICE GUARANTEE " = %~ |
ok mo) and pay postman $14.95 plus postage o
SEND ONLY $5.00 o) o0 oiaslont o sonos Dan Dontres
YOUR TINYTONE REAL POCKET RADIO now and be ready ta 1eten to
Civil Defense Aiarms, news, music, sports, etc. on a moment's notice
without bothering those around you. NOT AN UNWORKABLE, INCOM.
PLELE KI' OK PLAYTHING, BUT A REAL POCKET RADIO! Shipped
complete with butteriee—Ready to listen' Available oaly from: WESTERN
RADIO, Dept. APL 6, Kearney, Nebr.

T RADIO

ARE IN DEMAND

eier-growing  industry. Day or
classes. Opportunity for employment in local industry.
for Korean Veterans.
Terms beginning January, April, July. September
Write for Catalog 224 TODAY

INDIANAPOLIS ELECTRONIC SCHOOL

Indianapalis 4, Indiana

312 E. Washington St.

ELECTRONIC TECHNIGIANS

TRAINED MEN ARE NEEDED NOW!

in just 15 months you can complete Elec-
tronic Technicians training to enter this

evening
Approved

Short Wave Ferrite Coll with adiustable re-
generation and slug. Range 2 MC-15 MC.

$100
PRECISION ELECTRONICS

7 Daly Cross Rd. mt.

Kisco, N. Y.

Build 2 real wiraless portable radiophone for the 2 meter amateur band

with the following precision componsnts. Factory wired and tesied
transceiver chdssis complete with special dual tube $5.50. UTC "ouncer”
mike transformer §.98. High output carbon mike $1.49. Super Alnico
headphone $1.25. 2" x 5 x 9" aluminum case $2.00. Wiring diagram § .50,
Uses standord batteries available at your loca! radio stors. Pleass include
$% for postage. COD's require $1.00 depesit.

SPRINGFIELD ENTERPRISES

Box S4-E

Springfield Gardens 13, N, Y.

Corrasion-Proof Aluminum Battery Boxes for
Every Type of Miniature Baftery

AUSTIN CRAFT manutactures largest selection avollable
anywhere for Radios, Electronics and Habby Crafts —
Send 10¢ for complete illustrated catalog

and ol Battery hook-up diagrams —

simplified for beginners.

AT DEALERS EVERYWHERE OR WRITE DIRECT TO
AUSTIN CRAFT - 431 SOUTH VICTORY « BURBANK, CALIF.

GET INTO ELECTRONICS

You can enter this uncrowded. interesting field. Defense expan-

sion. new developments demand tralned speclalists. Study all

phases of radio electronics theory and practice: TV: FM;

broadeasting; servicing; aviation, marine, police radio, Prepare

for @0od pav, 18-month course. Graduates in demand by major

companies, H. 8. or equivalent required. Begin January, March,
4

June, September. Campus life. Write for Catalog,

VALPARAISO TECHNICAL INSTITUTE

Dept. PE Valparaiso, Indiana
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is too low, on that thing with the heavy
electric motor in it, to tip over—and I've
cut the signal—so it should be stalled near-
by.” Together, we raced across the lawn,
neatly hurdling all the Keep Off The Grass
signs. “I still don’t understand it, though.”

“. .. probably . . . smashed . . . against
...a...tree...” panted the Pessimistic
Mother, her face pale with visions of trag-
edy whirling through her mind. “. .. should
. . . have . had .. . my ... head . . .
examined . . . letting . . . you ...’

Ahead, a group of citizens burst out of a
crosswalk, running for their lives. Behind
them came the stroller—Junior grinning
evilly at the frightened escapees and Digger
baying a stream of canine mental-agony.

“Turn it off””” shrieked the Wild Woman
at my side. “TURN THAT THING OFF,
WILL YA?”

“IT IS OFF!’ I bellowed despairingly.

The sprinters and the pursuing stroller
vanished down another crosswalk. We gal-
loped forward again, peering vainly in all
directions for our son and his runaway
steed.

“Look out, Fred, here it comes again'”
shrilled a matron from the safetv of a tree
to which she had scrambled. Fred joined
her without comment or waste motion just
as the stroller thundered out of the bushes.

I tackled it—madly jerking wires loose at
random. and we bumped to a stop.

“Beeble!” protested Junior irritably.

¢“RAJO BROKEN BONES,” I observed,

handing Junior to the Distraught and
Weepy Mother. ‘“But let’s evaporate hefore
all concerned pull themselves together and
pin the rap on us.”

We took to the scenery . . . pronto.

Hitting the street, I heard the crackle of
static and the metallic-voice of a communi-
cations-radio.

“Good lord!” I whispered hoarsely. “They
must be throwing a police net around the
park! You two run for it! Digger and I
will hold them off until—"

“It’'s only a taxicab, silly.”

“Oh.” My blood unfroze and resumed
coursing.

“Why do you suppose the stroller went so
crazy if you turned off the transmitter?”
asked Missus Curious, now that sonny-boy
was safe in her arms and my project a
miserable failure. “You sure can’t sell any-
thing that gets out of control and stays that
way. Not to this mother, anyway!"”

“All right, all right!” I rasped pecvishly.
“I'm resigned to facing a life of labor.
You've made your point. I don’t know why
it stayed out of control. There's no explain-
able reason for it. There was absolutely
nothing wrong with my transmitter or my
receiver—and this is a brand-new, guaran-

POPULAR ELECTRONICS
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teed sequence-switch, so it couldn’t be any-
thing remotely connected with the equip-
ment.”

We plodded on in silence. My arms began
to ache from pushing the extra-heavy strol-
ler.

“Well, I don’t want to sound like an in-
terfering wife—"

Then—it hit me . . . hard.

“Interference,” I muttered. “Sure. Inter-
ference!”

I raced back to the parked taxi.

“Do you happen to know what band your
company operates those sets on, Mac?” I
pointed to the crackling radio.

“Sure,” said the startled hackie.
Citizens.”

“Know the watt-output, by any chance?”

“Yeh. About two-hunnert fifty.”

“Thanks, Mac,” I said glumly. “You just
solved a slight mystery and limited my R/C
plans, in the future, to small model air-
planes in the countryside.”

465,

FTER I explained the situation—my
puny five wattage against all the city

e

communication systems—Missus Wife was
pleased and had the temerity to suggest I
give the electronics field a rest and turn to
other things. Chess was her advice. Chess,
because she plays a mean bishop. Not to
mention that I seem to have a penchant for
always trading my queen for one of her
pawns.

And, then, I got a terrific idea. Why not
R/C Chess? Complex, perhaps, but certain-
ly not beyond the determined abilities of a
real electronics enthusiast.

I'm laying out the preliminary schematics
now.

And here comes that coffee again.

June, 1956

Half the Fun s
2 L 3
.(,/, Building It...with a
*
TECH-MASTER it
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b, g 14
NEW HiFi FM TUNER L
Self-contoined power supply * o
Tuning ronge 87-109 Mc * 200Kc P
IF bondwlidth ® Grounded-grid RF . o
stoge ®* AFC with front control e
cutoff ® Microvernier tuning ¢ No-
drift ratio detectar ¢ 4 uv sensi.
tivity for 20 db quieting ¢ Standard deemphasis network ¢
.8 volt RMS cothode-follower output ¢ 3.2 volt RMS high-
impedance output # 300 ohm Input impedance ® Switch-con-
trolled AC receptacle for auxiliory equipment.
Model FM-18, complete with punched chossis, tubes, and
hardware (less wire and solder). ... ...
NEW WILLIAMSON TYPE
20-WATT AMPLIFIER
Frequency response flat and
smooth thru entire audible range
® Less than ,0025 distortion at
normal listening levels ® Excellent
transient characteristics. :

Model TM-15A, complete with tubes; sockets, terminol strips,
and connectors d $49.95
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NEW DELUXE SELF-POWERED

PREAMP-EQUALIZER

Cathode-follower output ¢ loud-

ness compensating control ¢ in-

put selector ® 4 input channels ¢

Independent bass and treble boost =
and attsnuation ® 5.position equalization control ® AC recep.
tacle for auxiliory equipment ¢ Self.-contoined power supply.
Model TM-16 SP, complete with matching gold escutchoon

$24.50
bl bt 44 TELEVISION
TECH-MASTER CORPORATION zlAl[[]lll%

75 Front Street, Brooklyn 1, N. Y.

WANT A BETTER JOB: BECOME AN |
ELECTRONIC ENGINEER

ONLY 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONIC ENGINEERING

Class enrollment limited to allow for individual {nstructions.
Chartered bv sta California. Nomnprofit-nonsectarian, co-
educational—established 28 years.

APPROYED FOR YETS—ENROLL NOW!
SEND FOR FREE CATALOG

PACIFIC STATES UNIVERSITY

1818 S. WESTERN AVE., Dept. M, LOS ANGELES, CALIPF.

=R ADIO COURSE S

FCC LICENSE PREPARATION
e COMMERCIAL e CODE BRUSH-UP
® AMATEUR ® THEORY
TELEVISION AND RADIO SERVICING
Resldence Courses Only
Personal Counseling Approved for Veterans

TRADE & TECHNICAL
YMC SCHOOL of N. Y.

15 West 63 St. New York 23, N. Y.
EN 2-8117 Catalog P. E.

| Master the latest, up-to-the-minute |
I TV and Color TV developments.

You can Earn to $5,000-$10,000 a year in TV servicing after |
| a few short months. Education or age Is no barrier. Find out |
how you can EARN WHILE YOU LEARN in our big Shops

| and Laboratories. You work with the latest equipment. Waste |
no time with Non-Essentials, Math or Design Theory. Com-

| plete information in our new FREE booklet. Approved for I
| veterans. Free Placement Service.

| Write "WESTERN TELEVISION I
L

341 W. |8th St.

INSTITUTE Dept. P56
Los Angeles, Calif. |
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Building an All-Band Preselector (Tooker). ..
Building a “Regenode’ Receiver (Tooker). ..
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Tape Recorders—How They Work (Westcott).
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DEPARTMENTS
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More on Tape Recorder Hookups (Dubbe)... 76
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Recommended Tape Recorder Hookups

{Lanier) ........... ... ... .. ... .. . ..... 82
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RADIO CONTROL

Drones Put R/C into War Games (Morgan).. 31
Household Remote Control With Wired-Wire-

less (Sandretto) ......................... 66
Radio Waves Guide Driverless Tractors. .. .. 70
Receiver for Wired-Wireless Control (San-

dretto) ..... SR ayaorop o b § et S mong i § e m 63

TELEVISION
DX TV Reception Makes New Hobby iCooper) 43
England Sets Up TV Training Center....... 51
Fuses and TV Sets {(Kiver)............. .73
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Signal Tracing on a Low Budget (Turner).... 56
Simple Rectifier Tester Uses Neon Lamp
(TWIDeR) e e S e SEE™E 72
Toolshop Twists and Turns (Leeper) ..... 60
Variable Power Supply for Experimenters
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Line Voltage Booster
(Continued from page 82)

connection isn't easy to determine while
you're doing the wiring, so the best way to
proceed is to do all the wiring but make
the transformer primary connections tem-
porary. Then set switch 83 to the 12.6-
volt position, 81 to line, and plug the
booster into an a.c. outlet. Note the meter
reading.

Now switch S1 to boost. The meter read-
ing should increase, indicating that the
transformer secondary voltage is being
added to the line. If the meter reading de-
creases when 81 is set to boost, unplug the
booster and reverse the two transformer
primary (black) leads.

An ‘‘economy’ booster will be suf-
ficient in a large number of applications,
since 6.3 volts of boost is all that is re-
quired. The circuit is shown in wiring dia-
gram (B). In this particular model, the
transformer has a 3-amp., 6.3-volt second-
ary and can be used to boost the line volt-
age to any device requiring up to 300 watts
of power.

The transformer may be phased in ex-
actly the same manner described for the
de luxe model using a TV set plugged into
the receptacle and phasing the trans-
former for maximum picture size when the
booster switch is set in the boost position.

Other uses for line boosters are almost
as great as the number of appliances de-
signed to be plugged into an a.c. outlet.
A booster is especially effective when used
with voltage-sensitive appliances, such as
electric food mixers, sewing machine mo-
tors, electric fans, hand power drills, etc.
Photographic darkroom enthusiasts will
find a booster just what the doctor ordered
for keeping the enlarger or contact printer
lamp up to full brilliance.—B. W. Black-

ford. —30—

METAL LOCATOR QUIZ
(Questions on page 88)

1. Beat-frequency locators indicate the pres-
ence of metal by a change in pitch: the
field-distortion type reacts by changing the
loudness of the tone and also, as a rule, by
a visual meter indication. 2. If a non-er-
rous metal causes a rise in pitch, a ferrous
metal will produce a falling pitch, and vice-
versa. 3. The field-distortion type. See cost
chart. 4. Although rain water alone is a
poor electrical conductor, it dissolves min-
erals in the soil to form electrolytes, or cur-
rent-carrying liquids. These react on both
forms of metal locators by producing spu-
rious indications. S. This orientation min.
imizes the direct pickup from transmitter to
receiver so that the initial balancing adjust-
ment may be made sensitive to small dis-
tortions of the field by metals or ores.
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RATE:
closeu June 4th.

50¢ per word.

Classifred

Minimum (0 words prepald.
Send order and remlttaéme 7!0 POPULAR ELEC-

August fssue

RONICS, 366 Madison Avenue, N. Y

FOR SALE

TUBES-TYV, Radlo, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed lst Quality
Top Name Brands Only. Write For Free Catalog or
call Walker 5-7000, Barry Electronics Corp., 512 Broad-
way, New York 12N, N Y.

DIAGRAMS for repairing radios $1.00, Television $2.00.
Give make. model. Diagram Service, Box 672-PE,
Hartford 1, Conn.

USED Television sets $14._Jones._1115 Ra—ambler. Potts-
town. Penna.

SECRET Beam Transmitter. New, Five Mile Range,
White & Infrared. Portable, Flashlight battery opera-
tion. Includes Signal Gun, Gunstock, Tripod, Infra-
red Goggles, Remote Cont.rol Carrylng Case, Manual.
Government paid over $50. Yours for only '$10 post-
paid. Illustrated Signal! Corps Manual 50c. Surplus,
Box 118, Jersey City 4, N. J.

TRANSISTOR, batteryless pocket radio. Two types
antennas. Plans 40c. Houser, Box 108, Piqua, Ohio.

WALKIE TALKIE Build Wireless port,able radlo-
phone for less than $10.00. Plans for variable frequen-
cy and crystal control types, only 50¢ for both.
Springfield Enterprises, Box 54-E6, Springfield Gar-
dens 13, N.Y

TRANSISTOR devices, walkie-talkies, VHF AM-FM
portable radios, wireless mikes. etc. at wholesale prices
direct from our factory. Free literature. Springfield
Enterprises, Box 54-ES, Springfield Gardens, 13, N.Y.

SHAVE In Car! Adaptor Now Only $2.98! Guaranteed

To Operate Schick Sunbeam Remington-Foursome

Norelco Electric Shavers! Plugs In Car Radlo. Noth-

glg To Solder. R. E. N, 5803H Whiteoak Ave.. Encino,
alif.

LARGEST stock of recorded tape in the U.S.A. All
labels! Classical, popular, religious, etc. Write for
catalog worth 25c—Free! Lang Electronics, Inc., 507
Fifth Avenue, N.Y.C. 17.

TUBES_;ﬁew_.GLEanteed, Toi) Brand?Very Reason-
able. Free List. Baker's, Box 102, Broomall, Penna.
BUILD $4.00 pocket radios. 5 {llustrated plans, 50c.
Cook, 4003-FE Roosevelt, Mldlarnd, Texas.

BUY Surplus radlos, recelvers, transmitters, electronic
equipment. Direct from Government. List $1.00. Box
1842AJ, Hartford 1, (;onn.

15 TESTED--One-tube circuits, catalog and “Radlo-
builder” magazine—25c. Laboratories, 328-L Fuller,
Redwood City, California.

FREE bargain list of T.V. books and test equipment.
Krolls Radio, Seymour, Wisconsin.

REGENERATIVE Two Transistor Pocket Radio. Broad-
cast Band. Plays while walking. No ground or cum-
bersome antenna connections. All parts with precut
leads, batteries. wire, solder. Drilled case. Kit $11.95.
Factory wired $1595. Special earpiece $3.99 postpaid.
Highland Electric, Box 553E, Pasadena, Callf.

NEW! “Tello” Attractive Device Turns Your Hi Fi Or
TV “Down” When You're On The Telephone—Auto-
matically—No Tools, Clips To Phone—Clips To Set.
Adds Luxury. Regularly $5.79 Now $4.38 Guaranteed.
United, 30868 Brighton, Third St.. Brooklyn 35, N, Y.

TRANSISTORIZED' Headlight Dimmer. Photo-cell,
diagrams and instructions $3.50. Penn Electronics
ya_boratory R.D. #6 Butler, Penna.

TV Trade-In Sets; Philco, RCA, Emerson, others. List
available. 10"—$12; 12”7 to 17"—$15 up. Washtek Serv-
ice—Dept. PE, 956 Southern Blvd.—Bronx. N. Y

ELECTRONIC Hobbyists—Engraved plates for panel
boards, meters, dlals, indicators. Stainproof, heat re-
sistant, non-corroding plastic. Write your needs
MA&M Engraving Service, Box 775, Delair, N. J.
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ARMY Field Telegraph Set, New including Key, Head-
phone. Manual, Carrying Case $10 postpaid. Surplus,
Box 118. Jersey City 4, N.

DIAGRAMS- -Repalr Informatlon' Radlos Amplmers,
Recorders $1.00. Televisions $1.50. Send Make, Model,
Chassts. (Alr-Mall + 20¢) TV Miltle, Box 101-PE
Hicksville, New York.

WANTED

CYLINDER and old disc phonographs. Edison Con-
cert, Balmoral, Conqueror. Opera, and Oratorio mod-
els. Berliner Gramophones and Zono-o-phones, Co-
lumbia disc and cylinder Graphophones, Bettint
micro-reproducer. Want old catalogues and literature
on early phonos prior to 1919. Will pay cash or trade
gate Sgl-ﬂ components. POPULAR ELECTRONICS,
ox 50.

TUBES and equipment bought, sold and exchanged.
For action and a fair deal write B. F. Gensler, W2LNI,
56 Crosby St., N. Y, 12N, N. Y.

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global
Marketing Service, 2420 77th, Oakland 5, Calif.

REPAIRS & SERVICING

KITS constructed calibrated repaired professional
;;orrlgmgnshlp. A. Morse, 213-02, 75 Avenue, Flushing

BUSINESS OPPORTUNITIES

TO $100.00 Weekly. Sparetime, Home Operated Mall-
order Business. Successful "Beginner’s” Plan. Every-
;l;lng Supplied. Lynn, 10420-E National, Los Angeles

VENDING Machines—No Selling. Operate a route of
coin machines and earn amazing profits. 32-page cat-
alog free. Parkway Machine Corporation, Dept. 12,
715 Ensor St., Baltimore 2, Md.

FREE Booklet '‘Money-Making Facts” tells mechan-
fcally-inclined men how to start sparetime business
at home. Lee Foley Company, Columbia Heights,
Minnesota.

$70 WEEKLY—home,
bookkeeping. Immediate
34757Y. Los Angeles 34.

MAKE $100 weekly spare time., with your Tape Re-
corder. Send 25¢. LP Discs Made From Tapes: 10"—
30 minutes, $4.25; 12”—45 minutes, $5.75. For other
speeds write Artistic Sound, 24110 Rensselaer, Oak
Park 37, Michigan.

EMPLOYMENT INFORMATION

JOBS—High Pay. South America, the Islands, USA,
foreign countries. All trades. Clerical, labor, engl-
neers, drivers, others. Women also. Fare paid. Ap-
plication forms. For information Write Section 92B,
National Employment Information, 1020 Broad, New-
ark, N. J.

Simplified mail
Auditax,

spare tlme._
income—easy!

INSTRUCTION

ENGINEERING Degrees earned by home study. Amer-
tcan College of Engineering (University of the West)
Box 27724 (D), Hollywood 27, Calif.

TAPE RECORDERS

TAPE Recorders. Tape. Unusual Values. Free Cata-
log. Dressner, 69-02F, 174 St,, Flushing 65, N. Y.

POPULAR ELECTRONICS
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TAPE Recorders, Tapes; Wholesale Prices. Kerstin,
215 Bast 88, New York City 28.

MINERALS & PROSPECTING

WILL Buy 8 Tube Army Mine Detector 145 V, Battery
Supply. Mid City Radio And Television, 2154 Central
Ave., St. Petersburg, Florida.

SCINTILLATION Counter, transistorized, no tubes or
vibrators, 1”x11%” crystal, 2 flashlight cells, weighs
only 2 lbs. complete. $389.00, guaranteed. Revolution-
ary. Write Ute Company Inc, 200 So. 4th, Montrose,
Colorado.

STAMPS AND COINS

SPECIAL scarce ancient silver coin $1.00 Free 25c¢
Glant U. S, Coin Catalogue with order. Ace Inter-
national, 314 South Clark, Chicago, Illinois.

MISCELLANEOUS

RULE Others With Thoughts. Full Course. (Adults.)
$2. Delmar Wisdom, 846-S8 Sunnyside, Chicago 40.

AIRMAILED From Major Citles Of Europe. Beautiful
Color Post Cards. Two Different Cities $1.00. Packet
Forelgn Paper Currency. Minimum Seven Different
Bllls $1.50. Betts, P. O. Box 522, Jamaica 31, New York.

INTELLIGENCE Test—exact “I1.Q."” Score it yourself!
$2.00. Testing Service, 4912 Reid Way, Sacramento 19,
California.

HYPNOTISM! Complete course on Tape, $4.00. In-
quire, Drawer PE-697, Ruidoso, New Mexico.

EX-RAY Mind! Hypnotize, one glance. Guaranteed,
$3.00. Womstoker, Box 10, Ottery, Cape, South Africa.

Willing to pay cash for Early
Phonographs with outside horns

WANT Cornet [illustrated), Double Bell Won-
der, Victor Types A, C, D, E, and O, Monarch
Special, and Improved Monarch. Also Edison
Tin-foi! (replica) machine and his ldealia,
Excelsior, Treadle Phonographs. Want early
Bell-Tainter, American Gramophones and
Graphophones. Also catalogues or old litera-
ture on phonos made prior to 1906, Want
unusual machines and coin-in-slot cylinder
phonographs. Need a few early reproducers
(sound boxes} for Victor, Columbia, and Edison.
A fewduplicate Edisons and graphophones
are now available for sale or trade.
Send clear snapshot and full information to

Box 50, RAD!O & TELEVISION NEWS
366 Madison Ave., New York 17, N. Y.

EVERYBODY’

SHOOTING COLOR!

NEW— the world's first Annua! devoted exclusively to color photog-
raphy — including the largest collection of color photographs
ever published in a single issue! Features work by such mas-
ters as: Basch, Eisenstaedt, Elisofon, Feingersh, Halsman.
Karsh, Penn, Peskir,, Rawlings, Weegee...

PLUS-

| WATCH FOR THIS
172-PAGE COLOR
. PHOTOGRAPHY ANNUAL

e Cameras for Color
e Color Films

o Tips ont Using Color Creatively

e Color Exposure Qutdoors

e Color Exposure Indoors

e Color Filters

o Home Movies in Color

e 25 Ways to Improve Your Slide Shows

NOW

ON SALE! AND-

““The Future of Color’”
—a symposium by experts

At All Newsstands
and Camera Stores

June, 1956

wwWwwW americanradiohistory com

129


www.americanradiohistory.com

PRE-VACATION
BARGAINS!

GET READY FOR SUMMER FUN!

L/

'. 18.88

COMPLETER

ANY S1 ITEM FREE
WITH EACH $10 ORDER!

12 AC-DC LINE CORDS, for

electrical equleent
Molded pluzs Stock up now!
1 1b. Reg. $3.
7 ROLLS OP Wlﬂl. Seven
285-ft. rolls
Asstd. strand lmz. lnsulatlon, 51
colors. Wt. 14 1b

D 8 TUBULAR ELEC‘rnoLv-
Tlcs Asuorv.ment of popular
:s?slo ous. Wt S 0 et ¢
volts, 2 . Reg.
£8.50. $1

D 20 INSTRUMENT KNOBS.
Knurled, irt precision

instrument and equipment types.

10 styles, insert w

set screws. Reg, $9

20 PRECISION RESISTORS.
arbo-;

Alm. Aasld stand
values. 1 wal Rrot cut
lpads. Wt. 14 lb eg. B1

D 10 PANEL SWITCH!S. Mi-
and rotary,

Wt. 1 1h. Reg. $12
60 TERMINAL STRIPS.
Asstd. solder terminal strl{i

=]

and clips: 1 to 7 lugs. Rez.
4. Wt. 15 Ib.
2000 pcs. HARDWARE,
Woodworklm:. radioc-TV, shop
screws, sprin mmets, etc.

Hundreds of l ms 21,
Ibs. Rer. $1 51
DIODE KIT #1. Four of the
types: IN21.

TN25 S haa 1N34A Sho
b must)  Heg, 81 K §

DIODE KIT 32. Three pop-

r diodes in poly bag:
1N34. IN4¢B. IN5I. Reg. 51
$4.18.

60 TUBULAR CONDENSERS.

25 \aluee .00035 to 1 mf..

uj m 8000 V. 0|ls. too! 51
2 lbs. Rew 81

50 RF colILsS & CHOKES.

2 es RF coils, chokes &
nluz»tuned cons for rad io. 51
TV, lab. Wt. 1 Ib. Rez. $1

30 DiIsC CONDENSERS, ce-

ramic. 4.7 mmf, to .01 wf.
up to 1000 V. Assorted

val-
ues; duals, too! Reg. $12.
20  WIREWOUND RES)S-

SUN-POWERED RADIO KlT

0 Ultra-modern.
transistor radlo klt.
mous sun battery
operatlon and 112
night. Stations loucl and clear.

includes i de

transistor.
sun battery. 114 V cell,
cabinet, simple Instructions.

] Phones for above s] 95
]

radio kit
U 50 CERAMIC CONDENSERS.
Tubular _disc. hutton. sland-

o8 & 1800 v "W Te .

up wt.

Reg. $14. $1
7] 25 TUBE SOCKETS. Sub-
LJ miniatures, 7. 9-pin, 4 to

8-ping. Mica filled and ceramic.
;nmesséﬂeld base. Wt. 1 Ib.

[T] 60 CARBON RESISTORS. In.
Ll sulated. 35 values! 135 ohms
to 10 megs. 1,%‘,," 1 151 :zlbw.

S V) 5
fee Bis. $1

| 10 ELECTROLYTICS, FP,
L] twist-lock & tubular types.
Asstd. values up to 450 V. sl
Wt. 2 1bs. Reg. $6.50.

60 MICA CONDENSERS.

Postage stamn tynes. 25
values! .00 .01 o
1200 C. sllver. 50/0, sl
too! Wt. 14 Ib.

150 RADIO PANTS Large

asst. wire, molded, paper,
disc ceramic, mlicas, resistors.
Pre-cut leads. Wt. 3 lbs.
Reg. $17.

G-E PRE-AMP KIT, Chassis,
condensers, resistors. wire
socket, s@chematic for fam:
equallzer. (leﬁs GSC‘I lube $1
wt. 1b. . 84

!2 VOLUME CONTROLS

Handy shop assortment of
radio, TV, lab units. WW,
Wt. 1 Ib. Rew. $8.
60 ASSORTED KNOBS, radio
& TV types; push-on & set
screw. Some worth 35¢ ea. sl
Wt. 1 1b. Reg. $

30 ASSORTED BULBS. Spe-

clall Wide variety of stand-
ard. mlnlatu.re. screw & bayonet
tvpes. thru 6 volts. $1
&4 value

13 ERIE TNIMM!RS

ceramlic type, 10 different
values. sinzles & ‘Quals. Wt. $1
14 1b. Reg. $1

8-pc. NUTDRIVEBR ;(IT Plas-

7/16"“ steal

TS2A

5/18,
socket _ wrenches in galasuc
case. 14 Ib. $3.50 s
value

Asstd, pr!nteld cirenit boards
T

TORS. 20 values. 5 ohms to ith 1 recisions, A-B resls.
12.000: 5 50 wi Cand- tors. %"l”ar’\’%lt!’on Sdiodes and
ohm & tubular types. t. g H-sealed oils. Wt. 1
2 lbs: Reg. 815.

Telechron CLOCK-TIMER ELECTRIC FAN SCOOP!

Red. 310 only $3. ss only $2.19

lights “‘ON"’ Get ready for summer heat! 115

Turns radie, TV,
or “"OFF’" within 12 hours. In.
structions incl. Wt. 3 1bs.

VAC motor; 3000 RPM. 1/250
HP. Fan blade. AC cord included.

FREE! GIANT BARGAIN FLYER!

Check items wanted. Return entire ad with

HOW TO check or MO. Include suffictent Postage. exe
ORDER cess returned. C.0.D. orders. 25% down.
Rated. net 30 days. PE-68

NaMe casaceccsaceecenn.. ceesses

(Pleass print)

SUeel s consenasasecrcacecnctars e ccnsssrrnarrses s
CItY voervosooseonserssonsncaroece. 20N, ... 5tate. .coanans,
Enclosed $..... for {tems; $. .. ... .... .for postage.

LEKTRON SPECIALTIES

28 GARDINER ST.

Visit our salesroom at 3131 Everctt Ave., Chelsea

PRINTED IN U.S.A.
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CHELSEA 50, MASS.

ADVERTISER'S INDEX
ADVERTISER PAGE NO.

Algeradio Electronics Co. .
Allied Radio Corp. .........
Altec Lansing Corp.
American Electrical Heater Co.
Austin Craft

Bailey Technical Schools. .
British tndustries .

Capitol Radio Engmeerlng Instltute
Central Technical Institute. ..
Cincinnati Ventilating Co.

Cleveland Institute of Raduo Electronics .
Coyne Electrical School

DeVry Technical Institute. ..

Electric Soldering Iron Co.
Electro-Voice ... ..................

Electronic Instrument Co.. Inc. (EICO)
Electronic Measurements Corp.
Electronic Organ Arts.. .......
Empire Merchandising Ceo. .
Esse Radio Co.

Goodheart, E.
Grantham School of Electr
Greenlee Tool Co.
Gyro Electronics Co.

Harvey Radio .. ..
Hawkins Co., P. E.
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Indianapolis Electronic School..........
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National Radlo Insmute
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Nibtack Thorne Co.’
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Pacific States Unlversity. ... ... .. .. ... ... ..c.cc...
Philadeinhia Wireless Technical Insmute

Photography Annual E
Procise Development Co.
Precision Electronics . ...
Precision Radiation Instruments. lqc.
Prentice Hal
Progressive “Edu- Kits"* Inc.

RCA Institutes

Radio TV Training Association
Raytheon Manufacturing Co. ..
Rider Publishing Co., John F.
Rinehart Books ..
Rockbar Corporation .......

~

=~
N O—Sm~—

Sams. Howard W,
Sclence Kits

Solar Electronics
Soundtronics Labs
Spera Electronic Supply
Soringfield Enterprises
Stanley Electronics

~

WAB] - o - B - -l
Tech-Master Products Co.
Teltron Electric Ca.
The Tube Mart .

Trinidad Jusior College

U. S. Alr Force

V.S.1. Television School
Valparaise Technical College. .
Vocaline Co. of America...

Western Radio
Western Television Institute.
Westronix Corp. .
Westwood Research & Development Lab.
Whitehall Pharmacal Co.
world Radio Labs

YMCA Trade Schools....... s G e P Lk £
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Superior’'s New Model 770-A

The FIRST Pocket-Sized

VOLT-OHM MILLIAMMETER

USING THE NEW “FULL-VIEW’ METER

71% MORE SCALE AREA!! Specifications
Yes, although our new FULL-VIEW D'Arsonval type meter 6 AC. VOLTAGE RANGES: 0-15
occupies exactly tqe same space used by the older standard 30 150 3001500 ‘3000 voits
212" Meters, its provides 719 more scale area. As a result, 6 D'c VOLTAGE RANGES: 0-7.5
all calibrations are printed in large easy-to-read type and 15775/150 750 1500 volts.
for the first time it is now possible to obtain measurements 2 RESISTANCE RANGES: 010,000
instead of approximations on a popular priced pocket-sized Obhms, 0-1 Megohom
O .M 3 D.C. CURRENT RANGES: 0-15 150
Ma., 0-1.5 Amps.
FEANURES 3 DECIBEL RANGES: 6 dbto - 18
* Compoct—meosures 3¥8 x 578" x 2l bd, 14 db to 38 db, 34
* Uses ''Full View ' 29 accurate, 850 Microampere D'Ar db to - 58 db
sonval type merter I'ne Model 770-A
% Housed in round-cornered, molded case comes complete with 5
* Beautiful blacx etched pane!. Depressed letters filled :g:_ti‘:\(‘n(':_l\;:]:l::id\_I_‘::‘l(;
with permanent white, insures long-life even with sl ovpermting in-
constant use structions,

Superior’s New
Model 670-A

A COMBINATION VOLT-ONM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: RESISTANCE: 0 to 1,000 100,000 Ohms 0
to 10 Megohms
D.C. VOLTS: 0 to 7.5'1575 150/750 CAPACITY: 001 to 1Mfd. 1 to 50 Mfd
1,50C. 7,500 Volts (Quality test for electrolytics)
A.C. VOLTS: 0 to 15°30.150/300/1,500 REACTANCE: 50 to 2,500 Ohms 2,500
3,000 Volss Ohms to 2.5 Megohms
OUTPUT VOLTS: 0 to 15 30/150/300/ INDUCTANCE: .15 to 7 Henries 7 to 7,000
1,500/3,000 Volts Henries
D.C. CURRENT- 0 to 1.5/15/150 Ma. 0 to DECIBELS: —6 to - 18 14 to 38
1.5/15 Amperes 34 to ! 58
The Model 670-A comes
ADDED FEATURE: housed in o rugged $ 40
Built-in ISOLATION TRANSFORMER crackle-finished steel
reduces possibility of burning out cabinet complete with
test leads and operat-

meter through misuse. - .
ing instructions.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

CUT OUT AND MAIL TODAY! ’ All prices net, F.O.B., N.Y.C.

Werlinviiervsusiotiry «Before 1 MOSS ELECTRONIC DISTRIBUTING CO., INC.
.,.,‘,"',,., :,' the models d""izz:i 1 Dept. D-241, 3849 Tenth Avenue, New York 34, N.Y.

i i Bl .
:;‘te'r ': 1'(‘1 d'uy. t::ur‘;lo“ugg'::g:om. 1 Please send me the units checked. | agree to pay dovyn payment within
pletely satisfied ond decide to I 10 days ond to pay the monthly balance as shov.vn. It is understood there
keep the Tester, you need send us will be no finance or interest charges added. It is further understood that
only the down payment and agree I should | fail to make payments when due, the full unpaid balance shall
to p:ly oh; bcl:n:l due at the i become immediately due and payable.
monthly indicated rate.

NO |NTEREST i Model TV‘-H' ... Total Price $47.50. (7 Model 670-A . . . Total Price $28.40

el A LS AL I $11.50 within 10 days. Balance $7.40 within 10 days. Balance

OR F'NANCE 1 $6.00 monthly for 6 months. $3.50 monthly for 6 months

CHARGES ADDED! [ Model TC-55 . . . Total Price $26.95 Model 770-A .. Total Price $15.85
If not completely satisfied, you 1 $6.95 within 10 days. Balance $5.00 $3.85 within 10 days. Balance
'c;c :Irivi‘logc:l.ll'q return oh: 'I’:;uv ] monthly for 4 months. $4.00 monthly for 3 months
. can ing any further
obligation. l
I Name |
1
1 Address ~ — - .
1 .
1 City - Zone State
1
]
(]
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Superior’s New Model TC-55
I Streamlined

The Experimenter or Part-time Serviceman, who has

) delayed purchasing a higher priced Tube Tester.
The Protessional Serviceman, who needs an extra
Tube Tester for outside calls
)The busy TV Service Orgamization. which needs

extra Tube Testers for its field men

Speedy, yet efficient operation
is accomplished by: Elimination
of old style sockets used for
testing obsoletz tubes (26, 27,
57. 59, etc ) and providing sock-
ets and circuits for efficiently
testing the new Noval ana Sub-

standard R.M.A_ numbering system

Superior’'s new Model TV-11

Standard
Professional

¥ Tests oll tubes including 4, 5, 6, 7, Octal, Lock-in,

Peanut, Bantam, Hearing Aid, Thyratron Minia-

tures, Sub-miniatures, Novals, Sub-minars, Prox-

imity fuse types, etc,

% Uses the new self-cleaning Lever Action Switches

tor individual element testing. Because all
elements are numbered occording to pin-
number in the RMA base numbering system
the user can instantly identify which ele-
ment is under test. Tubes having tapped
filaments and tubes with filaments termin-
ating in more than one pin are truly tested
with the Mode! TV-11 as any of the pins
may he placed in the neutral position when
necessary.

% The Model TV-11 does not use any com-
bination type sockets. Instead individual
sockets are used for eoch type of tube.
Thus it is impossible to damoge a tube

EXTRA SERVICE — The Model TV-11 tion type oscillator incorporated in
may be used as on extremely sensitive this meodel will detect lecknges even
L Condenser Leakage Checker. A reloxa wien the frequency is one per minute.

« You can't insert a tube in wrong socket. Separate sockets are  Minar types
used, one for each type of tube base. ¢ ‘‘Free-point” element
switching system Any pin may be used as a filament pin and
the voltage applied between that pin and any other pin. or even
the ‘top-cap’. ¢ Checks for shorts and leakages between all  cjse.
elements. Provides a super sensitive method of checking for
shorts and leakages up to 5 Megohms between any and all of
the terminals. Continuity between various sections is individ-
ually indicated. ¢ Elemental switches are numbered in strict
accordance with R.M.A. specification. The 4 position fast-action
snap switches are all numbered in exact accordance with the

¥ Free-moving built-in roil chart
provides complete data for all
tubes.

% Newly designed Line Voltage
Control compensates for variation
of any Line Voltage hetween 105
Volts and 130 Volts,

Y NOISE TEST: Phono-jock on front
punel for plugging in either
phones or external cmplifier will
detect microphonic tubes or noise
due to faulty elements and loose
internal connections.

The model TV-11 operates on
105-130 Volt 60 Cycles A.C.
Comes housed in o heoutiful
hand-rubbed ook cakinet com-
plete with portable cover.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

FIRST CLASS
Permit No. 61430
New York, N. Y.

BUSINESS REPLY CARD

No Postage Stomp Necessary if Mailed in the U. S.

POSTAGE WILL BE PAID BY —

MOSS ELECTRONIC DIST. CO., INC.
3849 TENTH AVENUE
NEW YORK 34, N. Y.
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We invite you to trv before you
buy any of the mo ed
on this and the preceding page. If
fter a 10 day trial you are com-
pletely sotisfied 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-paymant schedule
details.)

NO INTEREST
OR FINANCE
CHARGES ADDED!

I not completely  satisfied, you
are privileged to retern the Tester.
to us, cancelling any further 4
ohligation.

SEE OTHER
SIDE

{ CUT OUT AND MAIL TODAY!

Model TC-55 comes complete
with operating instructions and
charts and streamlined carrying
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