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HQ-100

COMMUNICATIONS RECEIVER

Keep up with the world —listen to radio programs from all countries — listen to the
amateurs, ships, and many other interesting conversations. The whole wide world can be
received like domestic stations on the brand-new Hammerlund HQ-100.

Variable selectivity permits you clear reception of even the most remote stations. Elec-
trical bandspread tuning provides extra-accurate tuning in those crowded spots on the dial.

Many new and exciting features have been built into the new HQ-100. An amazing Auto-
Response circuit automatically sets the audio characteristics for the very best perform-
ance on either communications or high-fidelity music.

This is not a reworked broadcast receiver, but a thoroughbred communications instru-
ment made by the leading manufacturer of such receivers. See it and try it at your Ham-
marlund dealer.

Complete technical information and Oh/y

name of nearest dealer on request.

Ask for bulletin P-11 g’ 692-°

*Telechron automatic clock-timer switch for warm-up operation, $10. extra (Without Speaker)

RPAVIMPATRIRWINID

MANUFACTURING COMPANY, INC.,
460 West 34th Street, New York 1, N. Y.

Euoloblighed 1810




BUILD THIS NEW FABULOUS
MODULAR

|
RADIO
1 Typical MODU.E . 4 §
» Supplied with Kit Vi
i _%_’
s
Cou%plete Kit with Tubes, Loudspeaker
and lvory Molded Cabinet ‘
Modular Construction eliminates use of
individual rasistors, capacitors and wiring.
Assemble this sensitive AC-DC
Table Model Super Heterodyne
Radio Receiver in less than 1/, hour
; NO WIRING : In years #o come, every radio, TV receiver,
i NO SPECIAL TOOLS I test instrument — in fact, every electronic de-
: s G : vice = will be modular constructed.
: ONLY A SOLDERIN : Be among the first to assemble
{ IRON REQU'RED ! a modularradio-broadcast receiver!
Supplied with easy-to-follow Ac T N o w ®
step-by-step instructions. Send your check or money order...today!
10% required on C.0O.D.
You have read about the Navy's 'Project Use this convenient order form
3 Tinkertoy.! You have heard about ‘Module’ e
' ion in milit i ications. ectronic Laboratories Inc. Dept. PE-
fcot\structlon in .mnh ary electronic a!:phc?hons 21-28 45th Road, L1.C. 1, N.¥.
- [his remarkable new pre-fab technique is now Send._ MODULAR RADIO KIT(S} at $17.50.

available to you — for the first time — in the
first civilian product to feature beth: PRINTED
CIRCUITRY and MODULAR COMPONENTS.

Here is an exciting opportunity to work with
one of the latest developments in modern
electronics and learn about the new, fabulous
module technique.

| enclose [J check; [(Jmoney order in the sumof . __ .
O In full payment — postage prepaid.
O As 10% deposit for C.0.D — | pay all charges,

NAME. ... .. . S———
ADDRESS. P
CITY. ... —— ZONE.... STATE ...

All Parts Unconditionally Guaranteed

PULAR gLECTRONICS 1scgubnshed ;Imnthly by Zifl-Davis Publishing Company. William B. Ziff, Chairman of the Board (1946
1t

PO
1953),
su

tered as second class maiter Augusi 27, 1954 at the Post Otfice, Chicago, IIlir

0is
BSCRIPTION RATES: One year U.S. and possessions, and Canada $3.00; Pan-American Union countrles $3.50, all other foreign
eountries §4.00.

endlesoensftesines el tediefeetesfieelaslemsiarteint e toeterttedertestetelte e leted
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'l'rom in Greot Shops of COYNE for better_|obs in

] -

y \ ’ N

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-ELECTRCONIC3 or TELEVISION-RADIO,
fielc's that offer a world of opportunities. T'rain on real,
full-size equipment at COYNE where thousands of
suceessful men have trained for nearly 60 years—
largest, oldest, best equipped school of Its kind—
established 18¢9. No advanced education or previous
experience needed. Employment service to graduates. |
START NOW—PAY LATER—Liberal Finance Plans and !

Easy Payment Plans. Also part-time employment
help for students. Training in Refrigeration and ||
Electric Appliances can be included. i
i
|
|

6. W. COOKE Jr., President ® A » FOUNDED 1899
ELECTRICAL ScftHOOL

A Technical Trade Institute Operated Not For Profit
500 S. Paulina 5treet, Chicago, Dept. 86-71H
ELECTRICITY « RADI) « TELEVISION ¢« REFRIGERATION ¢ ELECTRONICS

COYNE QUALITY

mrvls'

‘ Home Training
RAl“ 6t Unbeliovally Low Cost

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

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
—you pay for training onuly —no costly “'put together kits.” Not an
old Radioc Course with Television “‘tacked on.” Here is MODERN
TELEVISION TRAINING including Radio, UHF and Color TV.
No Radio background or previous experience needed. Personal
guidance by Coyme 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. !

B. W. COQKE, Jr., |

B Ry President
ELECTRICAL SCHOOL 4

A TECHNICAL TRADE INSTITUTE OPERATED : ~ = y
NOT FOR PROFIT Coyne—the Instutution behi

ing . .. the largest, oldest. best equipped
500 S. Paulina Street, Chicago 12, Dept. 86-HT7

rexidentialachaolofitskind, Pounded 1889.
Nevember, 1956

MAIL COUPON

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

No cost; no

- N N N N R . .
B. W. COOKE Jr., President
COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Chicago 12, lil, Dept. 86-71H

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

( ) Electricity-Electronics ( ) Television-Radio
Name. _ ——
Address.

City_

and full details,
including easy
Payment Plan. No
obligation, no
salesman will call.
P e | eovNE o |
| COYNE Television e
| Home Training Division

[ 500 8. Paulina St., Chicago 12, Il
| Dept. 86-HT7

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

|
i Name _

: Address.

! City

State.
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Ceramic
Phono Cartridge

The WC10 "Twin-lever” Improvement Cartridge will

dramatically improve the tone quality of yaur canven-
tianal home phonograph—~will actually make it better
than new! The low price of the "Twin-lever” permits
anyone to enjoy the luxury of faithful reproduction of
recorded music.

This remarkable cartridge replaces practically all
three-speed, plastic-cased cartridges, crystal or ceramic,
turmover or single needle.

It is easily installed in any tone arm with standard ¥2”

mounting centers. Needle replacement can be accom-
plished in seconds—without tools — with the cartridge

in the arm.
MODEL WC10 MODEL WCI0D
List Price..........$9.50 | List Price.........$34.00

with @ 1-mil diamond and
a 3-mil sapphire needle

@D ool 124

SHURE BROTHERS, INC.

Microphones—Electronic Components
214 HARTREY AVENUE « EVANSTON, 1LLINOIS

with two sapphire needles

6
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(ON SALE NOVEMBER 20)

In accordance with our annual Christmas
custom, there will be several projects for
both adults and children: "’A Child’s Radio,”
"Electronic Tiddly-Winks,”” “Electronic Rou-
lette,” and “Electronic Harmonica.” Also look
for construction dectails on the '‘Economy’’
audio signal generator and a simple converier
for long-wave DX'ing.

Other assorted subjects include: how the
effect of an atomic bomb on huge population
centers is "tested’’ with an elaborate comput-
ing system; the electronic "‘composer’”’ and the
two-ton monster that plays every imaginable
‘ musical instrument; how to listen to police

calls; the purpose of a loudness control in
hi-fi amplifiers.

' IN THIS MONTH’S

RADIO & TELEVISION NEWS
(NOVEMBER)
The “Distributed Port’ Loudspeaker Enclosure
All-Transistor Hi-Fi Amplifier
An Air Raid Alarm for Home Receivers
How to Choose a Tape

The “Electro-Tach’’—An Electronic Tachometer

Always say you saw it in—POPULAR ELECTRONI

cs



LOOKING FOR JOB SECURITY AND SUCCESS?

LET MY STUDENTS AND GRADUATES TELL YOU

ABOUT MY TRAINING -

$60 A WEEK IN SPARE TIME '

I have the skill and know-
how to do the work | love
best and fo enjoy better
things in [life, thanks to
RTTA. ! am working at TV

servicing and making $60 a
week sparetime.

Harold Gimlen, Flint,

Mich.

‘A training and
threugh repairing radios and
televisions for the right peo-
ple af the right price, 1 was
able to make the right con-
tucis. 1 am now an Inspector
for Douglas Aircraft at about
$125 @ week.

Hugh Maddox, los Angeles, (Calif.

ELECTRICAL TESTER

RTTA fraining tas hefped me
understand TV and many vari-
ations of simple circuits. The
course covers all subjects very
dearly. 1 am sow an Elec-
trical Tester for Western
Electric (o. aof $83.42 a
week.

Raymond Lapan, Burlington, N. C.

YOU, TOO, CAN GET A BETTER-PAYING JOB IN THE EVER-EXPANDING

HAS OWN BUSINESS =

! have a shop at home and

have besn working on radio

and TV after working hours

of my regular job. ! average

$50 a week for this part time

- = work. RTTA ftraining helped
me in making extra money
and giving me experience in
the electronic field.

Richard Hennis, Llittle Rock, Ark.

SERVICE MANAGER

| manage two radio and
felevision shops, one here

L. C. tane, BS., MA,
President, Radio-Tele-
vision Training Asso-
ciation. Executive
Director, Pierce School
of Radio & Television.

o
_ ABOUT MY EQUIPMENT

YOU GET ALL THIS EQUIPMENT

Supar-Het
Rodio Receiver

Public Address Syshm

and one in Pomp Beach.
RTTA fraining increased my
knowledge of TV circuits and
showed me new, quicker
methods of repairing. Les-
sons as presented ara very
concise and clear.

William Phillips, Fort tauderdale, Fla.

] REPAIRED EVERY SET

RTTA truining helped me fo
understand TV more thor-
oughly. | have repaired ev-
ery set that | was called on
to repair.

Andrew Busi, Jr., lIselin, Pa.

RADIO-TELEVISION-ELECTRONICS FIELD

Why limit yourself and your earnings because of your lack of training. L2arn
AT HOME in your SPARE TIME to be an electronic 1echn|cnan, television repair-
man, or studio technician. You don’t need any experience whatsoever.

After you finish my Radio-FM Television Course or FM-

Television Course you can have,

weeks of laoboratory training at my

if you want
associate resident
school in New York City—AT NO EXTRA COST.

If you have had previous radio and television expe-
rience you can take my practical TV Studio Technician

it, two

YOU GET

THESE ):REE

MAIL THIS COUPON

m—r&&rn------

CW Telephona
k Tronsmittes
”, . . & money making litHe gem.”
1 hove completed kit 4 and wos amared ot how it works.
1 showed il 1o o friend of mine ond he osked me to set it
up for one of the picnies his sociol <lub wos having. Thot
sure is @ money making litile gem.
John Fernandez, Fresno, Cafif.

"We get excellent pictures . . ."”
1 would like to compliment you on on excellent and complats
course. We get oxcellant pictures on my TV set from WSYR
{Syrocuse, N.Y.}, opproximately 110 air miles oway. The
set is working good ond | hove had to replocs only three
tubes since 1 assembled it two years ogo.

Larry H. Stafford, Kingston, Ont,
#, .. very good reception . . ."
I have really enjoyed the course ond have come g Tong way
in TV servicing. | om getting very good reception on my.TV
station considering that the nearest YHF stotion is 120 miles.

J. W. Hanlon, Jr., Henderson, Texos

Conade

TODAY!

Course a good-paying job in a TV

studio.

Mr. leonard C. Lane, President

RADIO-TELEVISION TRAINING ASSOCIATION

Dept. PE-11C, 52 East 19th Street, New York 3, N. Y.
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE
SAMPLE LESSON, ond FREE aids that will show me
how 1 con make TOP MONEY IN TELEVISION. { under-
stond | am under no obligation.

(FLEASE PRINT PLAINLY)

to qualify for

| PRt
Write to me foday and lat me show you how you can } \ﬁ\&
begin now te put yourself on the road to a better future.

VETERANS

My school fully opproved to train veterans under new e e
Korean G.l. Bilt. Don't lose your school benefits by waiting l Address
too long. Write discharge date on coupon. —-

City___ — Zone.

¢ AM INTERESTED IN: i Lh
[ Rodio-FM-TV Technicion Course | Write dnthurge du'e
[ FM-TV Technician Course

O TV Studio Techni- b
cian Course

Radlb Television Traini ng Assoclatlon

52 EAST 19th STREET e NEW YORK 3, N. Y.
Licensed by the State of New York ® Approved for Veteran Training L R MW W BR OB M R

November, 1956

*‘hmm-mmn-



BUILD THE

BEST

AND SAVE!

” Printed
Wiring

Fascinating knight-kit
TRANSISTOR RADIO KIT
Model $-765 Experiment with the
only marvel of transistors!
Printed circuit mount-
$ 35 ing board simplifies
assembling. Just
mount components,
solder a few connections and enjoy ex-
cellent AM broadcast reception. gom-
pact; fits in palm of your hand; oper-
ates from sm%le penlight cell that lasts
for months. Complete with all parts,
transistor and penlight cell. Easy to as-
semble. Shpg. wt., 2 lbs.

Model 5.765. Net only . .. .. .. $4.35

$-266. Accessory kit; 4000 ohm double
headphones and all parts for outdoor
antenna. Net. ... ... .. ... %305

%“nm
%

knight-kit TWO-WAY
INTERCOM SYSTEM KIT

Mode|5-295 Easy to build—ideal
onl or home or office. Con-
Y sists of Master and Re-
$ 75 mote unit, each with
press-to-talk switch.
Remote can beleft
“‘open’’ for distant answering or baby-
sitting. In “closed” position, Remote
remains private, but can be called and
can originate calls. High-gain 2-stage
amplifier and 4” PM speakers. With
tubes and 50-t. cable. (Up to 200-ft.
may be added.) Each unit 43; x 6 2 x

434", antique white finish. For A

. Easy to assemble. 7 lbs.

$5-295. Netonly... . ....... .. $14.75

order from ﬁmn R

8

you get the most for your money when you bunld

ALLIED’S .v» knight-=kits

* You get maximum value for your kit dollar
* You get advanced design and top performance
* You get easiest-to-follow instructions for assured success in the finished equipment

BUY WITH CONFIDENCE FROM THE PIONEERS IN ELECTRONIC KITS

knight=kit ‘SPACE-SPANNER”’

BANDSWITCHING RECEIVER KIT

Model $-243 All-new 2-band receiv-

onl er, easy to build—a

\ great value. Band-

$ 95 switch selects thrilling

short wave, including

amateur, aircraft, po-

lice and marine radio (6 to 18 mc), and

standard broadcast. Highly sensitive

regenerative circuit. Has 4” PM

speaker and beam-power output for

strong volume. Kit includes calibrated

panel, punched chassis, all parts and

tubes (less cabinet). Easy to build.

7x 10 x 6”; for 110-120 v, 50-60 cycle
AC or DC. hhpg wt., 434 lbs.

- $15.95

Model $-243. Net only . ..
§-247. Matching cabinet for above $2.90

knlght-klt |0 IN-1 LAB KIT

Model $-265 Instructive, fascinat-

onl ing! Enables you to

\ build any one of 10 cir-

$ 65 cuits: Broadcast re-

ceiver for headphone

reception; Phono Os-

cillator to play records through any

radio; Phono Amplifier; Code Practice

Oscillator; Signal Tracer; Electronic

Timer; Relay, etc. Includes tubes, all

parts, instructions (less photo-tube

and socket, and headphone). Ready to

b(l)xi{g. For 110-120 v., 50-60 cy. AC.
1 S.

Model §-265. Net only ... ... $12.65

3-112. Headphone for above ... . $1.05
C-100. Antenna Kit for above.. . $1.05

* You get exclusive new features

* You get premivm quality parts

knight-kit ‘‘RANGER II”
AC-DC SUPERHET RADIO KIT

Model $-735 Build this top quality
| table model radio atlow
oY) cost! Tunes full

$ 95 broadcast, 540 to 1680
kc (includes police
calls). Features Alnico
PM dynamic speaker; automatic vol-
ume control; sensitive Superhet cir-
cuit; handsome plastic cabinet. Easy,
<tep -by-step assembly. Complete with
punched chassis, all parts and tubes,
speaker and 5martly styled bakelite
cabinet (6 x 9 x 5”). For AC or DC.
Shpg. wt., 8 1bs.

Medel §-735. Net only. ... ... $17.25

IDEAL KIT FOR THE HAM

knight-kit 50-WATT
CW TRANSMITTER KIT

Compact, valye-packed, low-
power rig. 50 watts input to 807;
6AG7 oscillator takes crystal or
VFO; bandswitching covers 80,
40, 20, 15, 11-10 meters; pi
matching network eliminates sepa-
rate antenna tuner; clean cathode
keying of oscillator and final; ex-
cellent TVl suppression; meter
reads plate or grid of final. With
all parts, tubes, wire, solder and
instructions (less key and crystal).
8% x11% x83%". 18 Ibs.

Model §-255. Net only. $43.75

sy

100 N. WESTERN AVE., CHICAGO 380, ll.l..;%

Always say you saw it in—POPULAR ELECTRONICS



YOU

knight=-kit

VTVM KIT

with printed
circvit board

Model F-125

b onlv$2495

Easy to buud. Reads peak-to-peak.
19, resistors. Balanced-bridge push-
ufl circuit; 414" meter, 200 microamp.
anges: AC peak-to-peak volts, 0-4-
14-49-140-400-1400-4000; AC rms v.
and DCv., 0-1.5-5-15-50-150-500-1500;
ohms, 0-1000-10K-100K, 1-10-100-1000
megs; db scale, —10 to +5. Zero-
center scale; direct-reading - db scale;
Eolarity reversing switch. Ready to
uild. 73% x 53 x 4%4”. 6 lbs.
Modal F-125. Net only. ... ... $24.95

F-125. High Voltage Probe. ... .. $4.75
F-127. High Frequency Probe...$3.45

knight-kit
20,000 OHM/VOLT

VOM KIT
Model F-140

wn? 2930

Low cost 32-range VOM. Features
434" 50-microampere meter; 1% pre-
cision multipliers; 2% accuracy full-
scale deflection. Ranges: AC, DC and
output volts, 0-2.5-10-50-250-1000-
5000; Resistance, 0-2000-200,000 ohms
ancd 0-20 meg; DC ma, 0.1-10-100; DC
amps, 0-1-10; Decibels, —30 to +63
(6 ranges). Black bakelite case, 63{ x
514x33{” Readytobuild.51bs.

29.50

Model F-140. Net only. ... ... s

knight=kit
‘IN CIRCUIT”
CAPACITY
CHECKER KIT
Model

F-119 onlysl 2 so

Remarkable unit checks capacitors
while they're still wired in the circuit!
All you do is press a button—and the
“magic eye’’ shows opens and shorts.
Tests opens and shorts on capacitors
of 20 mmf or greater, even if in parallel
with a resistance as low as 50 ochms.
Complete; ready to build. 5 lbs.

Mode! E-119. Net only. . . .. $12.50

FREE 356-PAGE

BUILD THE BEST AND SAVE MORE W

BUILD YOUR OWN QU

=

Model S-755

o $0450

ITH knig

s

aLiTY H

T

I-FI AND SAVE!

knight-kit LINEAR-DELUXE
BASIC 25-WATT HI-FI
AMPLIFIER KIT

Custom quality at very low cost. For
use with any tuner or preamp with f

set of controls. Deluxe features:
Chrome-plated chassis; potted trans
formers and chokes; printed circuit
wiring board; balance and damping
controls. Output: 25 watts. Response:
+0.5 db, 10 to 120,000 cps at 20 watts.

Distortion: 0.15% at 25 watts. Speaker Outputs: 4, 8 and
16 ohms. 6} x 14 x 9”. With a
tions; ready to build. Shpg. wt., 27 lbs.

Model 5-755. Net only. .. ...

arts, tubes, instruc-

............... $44.50

$.759. Metal enclosure for above; black finish. ... $4.25

Model 5-753

$9350

Model $-750

only $3 575

§.235, Preamp kit (for magnetic cartridges). ... .
5.757. Metal enclosure for above; black finish....$3.95

5.758. Metal enclosure for above; black finish.... $4.15

knight-kit 10-WATT

ECONOMY HI-FI AMPLIFIER KIT

True Hi-Fi at lowest cost. Only 0.5 volt
drives amplifier to full 10 watts output!
Response: +1 db, 30 to 20,000 cps at
10 watts. Distortion: less than 0.5%
at 10 watts. Chrome-plated chassis is
K"imChed for preamp kit listed below.
atches 8-ohm speakers. With tubes,
all parts, easy instructions. 7x13x 6"
Shpg. wt., 14 lbs.
Model 5-783. Net only. ... ... $23.50

knight-kit 20-WATT
LOW COST HI-FI AMPLIFIER KIT

Delivers deluze Hi-Fi sound. Includes
built-in preamp; inputs for magnetic
cartridges, etc.; record compensator;
bass and treble controls, etc. Response:
+1 db, 20-20,000 cps at 20 watts.
Speaker Qutputs: 4, 8, 16 and 500 ohms.
Chrome-plated chassis, 73 x 13 x
824”. With all parts, tubes and easy
jnstructions. 23 lbs.

Mods! 5.750. Net only. . ..... $35.73

ALLIED RADIO

ALLIED RADIO CORP., Dept. 079-L-6
100 N. Western Ave., Chicago 80, lil.

Ship me the, following KNIGHT-KITS:

Quantity

Description

LJ
Model Price

1957 CATALOG

It's your money-saving
guide to everything in
- Electronics, featuring
more than 25 other KNIGHT-KITS,
including Test Instruments, Hobbyis?
Kits and Amateur Kits. Send for it!

' ORDER NOW

November, 1956

$ enclosed. For parcel post, include postage [express is shipped collect).
(1 Send me your FREE 1957 ALUED 356-Page Catalog.

Name

Address

City

Zone___ _State___

ht-kits
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By JOHN T.FRYE

Eeeeelectricity!

ARL WAS JUST ARRIVING home

after spending a short week-end vaca-
tion with an aunt and uncle in Chicago. He
burst in the front door; yelled “Hi, Dad”;
planted an awkward kiss on the bridge of
his mother’s nose; and sailed right on out
the back door, across the yards, and into
the basement laboratory of his neighbor
and best friend, Jerry Bishop.

Jerry was there all right, and he was
just as glad to see his pal as Carl was to
see him; but it was against the Code of
Boyhood to show their feelings. Jerry
hardly looked up as he grunted a greeting.
To tell the truth, though, he was pretty
busy trying to strap a squirming, wriggling
something into the concave side of a short
section of gutter trough. It kept slithering
through the rubber gloves he was wearing.

“Holy cow, Jer, what is that thing?”
Carl demanded. “Is it a snake?”

“Of course not, stupid. It’s an eel that
my uncle in the Navy sent me from South
America. T want to make some tests on it.
Put on that other pair of rubber gloves
and help me fasten it in this trough.”

“Not on your life'” Carl said emphatical-
ly as he backed toward the door. “I
wouldn’t touch that snaky-looking thing
with a ten-foot pole, let alone my hands.
Why on earth would your uncle send you
something like that? Has he sprung his
hatch?”

“Certainly not. This is not just an ordi-
nary eel. In fact, it’s not really an eel at
all. Strictly speaking, it's an electric fish.
My uncle says if I'm going to be an elec-
tronics engineer I should know about all
forms of electricity; and electric fishes
have been stirring electrons for thousands
of years. Pictures of them appear in Egyp-
tian tombs and they are 'mentioned in
Aristotle’s Historia Animalium. In addi-
tion to this so-called electric eel, there are
five other fishes with shocking power: the
torpedo or electric ray, the electric catfish,
the star-gazer, the numb-fish, and the ele-
phant-snout fish.”

EVER MIND the lecture, Professor,”
Carl said impatiently. “Just tell me

The newest hobby under the sun!

BUILD THIS

SOLAR POWERED

RADIO!

and many other sun-powered electronic,
electrical and photometric devices featuring

International Rectifier Corporation SUN BATTERIES !

Everyone — from the beginner with a basic understanding of electrical work to the experierced pro-
—not even an On-Off switch. All you need is sunshine! The basis for this radio is the International
B2M Sun Battery. This unit is 2 scientitic, accurate, precision-made photovoltaic instrument that

directly converts light into electrical energy. This radio is just one of many devices you can build
pawered by solar energy. You have read about this new field of science. Be among the hrst in

$]50

this newest hobby. Put the sun to work for you!
THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES — PHOTO-
CELLS—~ AND HOW TO USE THEM. Packed with information and
applications, this illustrated book shows wiring, diagrams and
plans—every detail necessary to build many interesting devices.
THIS 1S THE FAMOUS B2M SUN BATTERY
YOU'VE READ ABOUT. Widely used in experi-
ments, this unit in bright sunlight {10,000
ft. candles) will deliver 2 milliamperes at
-250 millivoits under optimum conditions; will
last indefinitely with proper care. A $2.50
value foronly................... $1.50

I l__‘

dessional engineer—can build this pocket-size portable radio— powered by the sun' No batteries |

r
= L Lg—

4 B2 CELS NSRS

FREE

GET THE B2M SUN BATTERY AND ALL OTHER
COMPDNENTS REQUIRED AT LEADING ELEC-
TRONIC PARTS OISTRIBUTORS EVERYWHERE.
I your favorite distnbutor doesn't feature
the B2M Sun Battery send check or money
order to

ln!ernahonal Rectitier Corporation
El Segundo. California

Photocelis Complete plans for building
ot this radio. At your elec-

Sun Bafteries tronic parts distributor.

SPECIAL OFFER, The hook and the B2M Sun Battery for only $2.85 at your distributor
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®
. LEARN

} N S AUTOMATION
- TELEVISION

RADIO « ELECTRONICS
FASTER and EASIER with the aid of

_ DTI EXCLUSIVE
TRAINING FEATURES

EXCLUSIVE! Only DTI Provides
Visual Aid Motion Pictures AT HOME

One of the most nelpful . . most modern ad<
ta learning, is mction pictures AT HOME. They
are an impoitant part of your DeVry home
tigining. Through the magic of films,
you see electricity in aclion, you see
electrons on the march . . . the hidden
actionms ‘“‘inside™ of a ciccuit . . . and
other important principles of electricity
and electronics. DeVry loans you a spe-
cial movie projestor and a series of
highly instructive movie films that en-
aldle you to see these prirciples quickly

. easily . . . and in a much shorter
time than by reading alone.

The vasfElectronics field is growing fast! It is calling for skilled
technicians to step info good jobs paying real money. These
are interesting positions —in plants . . . TV studios . . . labora-
tories . . . offices . . . radio stations . . . plus equally wonderful
opportunities for starting a profitable full time or part time
sales and service business of your own.

Electranics offers a real future! With over 400 TV stations on
the air, with more than 30 million TV sets in use, with so
many opportunities opening up in Radio Broadcasting, Com-
municati . Instr tation, Military Electronics and the
newer field of Automation Electronics, the need for skilled
personnel is increasing.

But to make progress in this fast-moving field you need real
KNOW-HOW—the kind you get from an industrial training pro-
grom —the kind you get from DEVRY TECHNICAL INSTITUTE.

Yes, yau get the benefit of a program geared to the needs
of indusry, and backed by our 25 years of experience in
helping men prepare for good jobs or their own business.

EMPLOYMENT SERVICE

DTI's" efficient Employment Service is ready to
help you make your start in the field when you
complete the training. Over the post 25 years,
we have built up hundreds of contacts with em-
ployers of Electronic specialists. You even get
valuable advice on starting and operating your
own business|

MILITARY SERVICE

If you are subject to military service, we have

important information for you.
ILs!

MAIL COUPON FOR DET

D:VRY TECHNICAL INSTITUTE
4141 Bedmont Ave., Chicago 41, il1. Dept. PE-11-M

EXCLUSIVE! The Unique ELECTRO-LAB (abere)
Provides Needed Practical Experience

To mak= reol progress, you need practical experience.
Thot's the reason you get and KEEP the recently-
developed DeVry Ele:tro-lob. Using its transparent
base, yau see each cirzuil top ond bottom; you follow
spaciol diagroms—gquickly attached and detoched.
Yau uss quick-operoting spring clip connectors that
cu time-consuming soldering to a minimum. You
build ciecuits faster . . . learn more thoroughly.

&ltogather you get 16 shipments of fine quolity parts.
You perform over 300 practical projects, including the
buiiding of the versatile 5-inch Oscilloscope and the
sensitive, multi-range Vacuun Tube Volimeter both shown ot
right. No need to buy this valuable test equipment zlsewhere.
Yous build it . . . vse it .. KEEP it, as part of your training.
*Tendemark

| GET PRACTICAL TEAINING IN CHICAGO

f you desire, you can pet all o1 yaur preparation in sur large, well-
equipped Chicago training center under expert sypervision of
ienced instructors. Ask for details!

Please give me a copy of 89 Ways to Earn Money in
B Television-Radio-Electronics,” together with facts about

Member of the oppcrtunity fields | have checked below.
{5 S Counil
Tamiets) i) ===t ‘ CITELEVISION [ COMMUNICATIONS () RADIO
NG L,:[ {0 =12} | CONUCLEAR INSTRUMENTATION CJ AUTOMATION ELECTRONICS
e One of Améuca's Fotemost Elec.lronics Training C:enl;rs

Name

[T

D:VRY TECHNICAL INSTITUTE
CHICAGO 41, ILLINOIS
FORMERLY City Zone —_State

DTl s training is available in Canada.
T’S TRAINING, INC. == : ;

Noverber, 1956 11

Street




CK722 and CHT6
TRANSISTORS

You won’t find a better performing,
easier to use, less expensive combi-
nation than these two, top-quality
Raytheon Transistors.

The CK768 is specially designed
for RF application with the Raytheon
CK722 for audio circuits. They pair
up perfectly. Yet the CK722 costs but
99¢, the CK768 only $1.50 — $2.49
for the best transistor combination
that money can buy. Available from
stock through your Raytheon Tube
Supplier.

Get the Raytheon
TRANSISTOR APPLICATIONS BOOK
116 pages — over 50 practical cir-
cuits — using low cost Raytheon
Transistors. For your copy send 50¢
to Raytheon, Dept. P7.

RAYTHEON

Exeellence e Eleclrionies

RAYTHEON MFG. CO.

Receiving and Cathode Roy Tube Operations
Newton 58, Massachusetrs

Carl & Jerry (Continued from page 10)

what you are trying to do with old Squirmy
there.”

“I prant to strap him in this rubber-
lined trough so I can find out something
about the electric charge he emits. The
rubber lining will prevent his being short-
circuited by the metal trough. When I get
him fastened down, I’ll slide these little
tin-foil strips underneath his body at dif-
ferent points to pick off the charge he
emits. Then, by using the ’scope and the
VTVM, T'll know if he has a.c. or d.c.

. wiring and how much voltage he puts out.”

“You mean you don’t have any idea what
to expect? And are you wearing those
rubber gloves because you don’t want to
touch the slimy thing or because you're
afraid of being shocked?”

“To answer the last first, I'm wearing
them cause I don’'t want to be shocked. A
full-grown electric eel can put out a jolt-
ing five-hundred volts that can stun a
horse or paralyze a man. Since eight feet
is about as long as they get, and since this
one is nearly five feet long, I'd guess he
was full grown. He acts fully charged, too.
An adult eel that puts out only three hun-
dred volts is either sick or simply not let-
ting himself go. Even a baby eel can
deliver around 120 volts—as much voltage
as there is in the a.c. house line.”

“How do you know all this? You been
boning up at the library?”

“Yes, and I got a lot more information

... Jerry was trying to strap a squirming, wriggling
something into the short section of gutter trough,
but it kept slithering through his rubber gloves . .

Always say you saw it in—POPULAR ELECTRONICS



HERE'S HOW YOU CAN
MAKE BIG MONEY
IN ENGINEERING!

Because of the critical engineering shortage you don't
have to be a graduate engineer to win lifetime success

Pick up a newspaper. Turn to Help Wanted.
Look as far as “E.” The paper’s black with
big ads offering big pay for engineers. I’s the
country’s most critical shortage — and one that
isn’t going to be overcome for many long years.

You’re not an engineer, you say. You don’t
even have a college degree.

OK.

If you’ve got brains, if you’ve got ambition,
if you’ve got the sheer determination lo work
and be somebody — you can win a secure place
in engineering.

Each year, I.C.S. prepares thousands of men
just like you for a lifetime career in engineer-
ing. In just a few short months, many begin

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

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 15622K, SCRANTON 9, PENNA.

ARCHITECTURE
and BUILDING
CONSTRUCTION
[J Air Conditioning—-Retrig.
O Architecture
O Architectural Interiors
[ Buiiding Contractor
O Buiidtng [stimalor
O Buitding Raintenance
[ Carpentry and Mill Work

AVIATION
[ Aeronautica) Engineering Jr.
[ Aircraft & Engine Mechanic
BUSINESS
O Adverlising
[0 Bookkeeping and Accounting
O Business Administration
[ Business Correspondence
{J Public Accounting
O Creative Salesinanship

O Stenographic-Secretarial Estimating
O Fashion lliustrating a Tmrzmi";.?g‘;"(
O Magazine lllustrating ACHI Lica) Chemist
{0 Show Card and Sign Lettering & C"a ylica e emistry
O Skeiching and Painting O Chemical Engineering
(] Chem. Lab. Technician
AUTOMOTIVE {J General Chemistry
3 Auto Body Rebuiiding {J Natural Gas Prod. & Trans.
{J Auto Elec. Tachnician

[ Petroleum Engineering
O Auto-Engne Tune Up

O Commercial Art

[ Lineman

O Pilastics

Without cost or obligalion, send me “HOW to SUCCEED" and the opportunity booklet about the lield BEFORE which | have marked X (plus sample lesson):
ClviL, STRUCTURAL
ENGINEERING

O Civil Engineering

O Construction Engineering

[ Highway Engineesing

[ Reading Struct. Biueprints

[ Sanitary Engineering

O Structural Engineering

[ Surveying and Mapping
DRAFTING

O Mine Surveying and Mapping (J Machine Shop Inspection

O Heating O Federal Tax O Aircratt Drafting

O Painling Contractor O Letter-writing Improvement (3 Architectural Drafting

O Plumbing ” O Office Management O Electrical Drafting

[ Reading Arch. Blueprints O Professional Secretary O Mechanical Drafting
ART [ Retail Business Management > ]

Ol Cartooning O Sales Management O Plumbing Drawing and

[ Structural Drafting
ELECTRICAL

O Electrical Engineering

O Electricat Maintenance

O Etectrician O Contracting

HIGH SCHOOL
1 Commercial [] Good English
[ High School Subjects

a fast move upward with positions as engineer-
ing aides, and with healthy boosts in pay.

How about you? Tired of the treadmill
youre on? Take the first big step to success
by sending in that I.C.S. coupon now. In your
spare time, working at your own pace, you can
ready yourself for a really big job —in a lot
less time than you may think!

Send Coupon Now . ..Get Three Books Free!

These books free if you act now!

1. *How to Succeed”—a gold mine of career tips

2, Big catalog outlining opportunities in the field of
your choice

3. Sample lesson text (math) showing clear, step-
by-step I.C.S. method

Member, National

I. C. S., Scranton 9, Penna. {jsme Scudy Council

(Partial lisl of 256 courses)

LEADERSHIP
[ Foremanship RAILROAD
O Industrial Supervision O Air Brake Equipment
[ Leadership and Organization ([ Car Inspector
O Personnel-Laber Relations (] Diesel Engineer & Fireman
MECHANICAL O Section Foreman
AND SHOP STEAM AND
O Gas—Electric Welding DIESEL POWER
D Heat Treatment (] Metallurgy (] Combustion Engineering
{0 Industrial Engineering [ Diesel—Elec. [ Diesel Eng’s
O Industrial Instrumentation ] Electric Light and Power
O Industrial Supervision 7] Stationary Fireman
0 Internal Combustion Engines [ Stationary Steam Engineering
O Machine Design-Drafting TEXTILE
(] Carding and Spinning
[ Cotton, Rayon, Woolen Mig.
{J Finishing and Dyeing
O Loom Fixi'g {J Textile Des'ing
[ Textile Eng'r'g [ Thiowing
[0 Warping and weaving
[JiSheet Metal Worker . MISCELLANEOQUS
O Tool Design [ Too!making (] Domestic Refrigeration
RADIO, TELEVISION [ Marine Engineering
O Industrial ectronics O Ocean Navigation
[ Practical Radio TV Eng’'’ng [0 Professional Engineering
(] Radio and TV Setvicing [ Short Story Writing

[ Television Technician

O Machine Shop Practice
O Mechanical Engineering
O Quality Control

[ Reading Shop Blueprints
O Refrigeration

O Automob le Mechamic C] Pulp and Paper Making O Mathematics O Radio Operating O Telephony
Name. i Age Home Address. . S
City _Zone. State___ . __Working Houss AM. toP.M
Canadian residents send coupon te tnternational Correspondence Schoots, Canadian, Ltd.,
Occupation__ _— B R Montreal, Canada. . . = Special tuition rates to members of the U. S. Armed Forces.

November, 1956



Whats new |

in magnetic recording

“Scorcu” Brand Magnetic Tape has been
played thousands of times with perfect results. |
However, for maximum performance throughout
the veurs, these simple suggestions on tape stor- |
age will prove of benefit:

1. Avoid storing unhoxed reels of tape. Original
box provides protection from dust and damage. ,

2. Reels of tape should he loosely wound and
stored on edge or laying flut on individual shelves.
Stacking many reels one on top of the other
should he avoided.

3. [If tape is subject to extreme temperatures,
allow the tape to return to room temperature
before running on machine.

4. Tape should be stored in a room with rela- |
tive humnidity maintained between 40 and 60%. |
If the relative humidity is subject to large varia-

tions. magnetic tape can be safely stored in a

sealed metal can. Occasional use of the tape |
improves storage characteristics by releasing

strains.

Do you record symphony concerts, operas,
news events? Then, for true economy, “Scorcn”
Brand Extra-Play Magnetic Tape 190 is the tape
for you. With 50% more tape wound on a stand-
ard size reel, amazing Fxtra-Play Tape lets you
record even longer radio programs and home
celebrations with pauses for reel changeover
reduced to a minimum.

JUST ONE of the many advanteges of
“Scoren” Brand Magnetic Tape . . . it’s “dry”
lubricated to prolong recording head life. The
only magnetic tape on the markei with patented
silicone lubrication, “Scorcn” Brand glides
smoothly over the head to end high frequency
flutter caused by sticking and squealing. No won-
der it’s the favorite brand of recording engineers.

NEW PLASTIC LEADER AND TIMING
TAPES! 509 stronger than paper leader . . .
takes both ball peint and pencil writing . . . has
special anti-static coating . . . carries new con-
venient timing markers. Ask your dealer for il

The term “Scotcu” and the plaid design are
registered trademarks for Magnetic Tape made
in US.A. by MINNESOTA MINING AND MFG.
CO., St. Paul 6, Minn. Export Sales Office: 99

Park Avenue, New York 16, N. Y. © 3M Co. 1956 |
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Carl & Jerry (Continued from page 12)

from a story that appeared in the June-
July, 1956, edition of a storage battery
house organ called Exide Topics that my
uncle sent me. What I want to do right
now is to double-check on some of the
statements in that story.”

“Looks like vou've got Old Squirmy pret-
ty well trussed up; so let's start double-
checking,” Carl suggested.

“Okay,” Jerry agreed. “First let’s see if
this eel is a.c. or d.c. According to the eel
experts, the electrical discharge he puts
out is a series of rapid direct-current dis-
charges in the form of short-duration
pulses sent out at a rate of about four
hundred per second. But these pulses are
of such short duration, about two-thou-
sandths of a second, that the actual watt-
age output of an adult electric eel is only
about forty watts.”

¢rJYHEN SUPPOSE we hook Buster here
to a forty-watt bulb,” Carl suggested.

“He's no good for lighting bulbs,” Jerry
explained. “Those pulses are too short to
overcome the thermal lag of an incandes-
cent bulb filament. Voltage has to be ap-
plied to such a filament for about one-
fiftieth of a second before it begins to
glow, and one of these pulses only lasts
about one-tenth that long. But he could
light a neon bulb, and I'm sure he’ll make
some interesting traces on our 'scope. I've
got an idea about how to check his polar-
ity, too. We'll simply run his output into
this 0.5-microfarad capacitor and let him
charge it up with his pulsating voltage.
Then our VTVM connected across it will
show his peak voltage and polarity.”

As he talked, Jerry slipped one tin-foil
electrode beneath the tail of the eel and
another heneath the center of his body.
Leads from the electrodes went to the ca-
pacitor, and the VI'VM was connected to
read the voltage charging this capacitor.

“Three-hundred-and-fifty volts!” Carl
announced; “and the way the pointer
swings proves that Old Squirmy’s tail is

| the negative pole of his battery and the

front part of him is the positive pole.”

“Watch the meter while I slide this front
electrode back and forth,” Jerry suggested.
“I want to find where the front end of his
generator actually is.”

This method soon showed that the maxi-
mum voltage, four hundred and eighty
volts, was obtained when the negative
electrode was at the eel's tail and the pos-
itive electrode was at a point about a foot
back from his head.

“That squares with what the books say,”

(Continued on page 18)



CARL E. SMITH, E. E.
President

Accredited by Naticnal
Home Study Council

Get all 3 FREE @

CLEVELAND INSTITUTE Training results in
snccess with commercial FCC examinations—
easily—and quickly, Here's Proof

Name and Address License Time
Walter Eggers, Pacific Grove ....... .. o st 12 weeks
Pau! Reichert, West Salem, Ohio. . . 2nd 10 weeks
Harold Phipps, LaPorte, Indiana. .. Ist 28 weeks
John H. Johnson, Boise City, Okla 2nd 12 weeks
James Faint, Johnstown, Pa . Ist 26 weeks

(Names and addresses of t-ainees in your area sent on request)

Cleveland Institute training results in
job offers like these:

Radio Operators &
Technicians

American Airlines has
openings for radio opera-
tors and radio mechaniecs.
Operators start at
$334.53 per month. Ra-
dio mechunic’s salary up

Electronic Technicians

Convair Electronics De-
partment: Radio and Ra-
dar Mechanics, Electron-
ies Technicians. and Jun-
jor Engineers are wanted
for a special program on
fire control development

to $1.99 per hour. Peri- and instaliation. Begin-
odic increases with cb- ning rate: $365 and ub.
portunity f{or advance-

ment. Many company

benefits.

And our trainees get good jobs

Electronics Technician
“I am now emploved by the Collins Radio Company
ags a Lab Technician. (This job was listed in your
bulletin.) I have used the information gathered from
your course in so many ways and 1 know that my
training with Cleveland Institule helped me a great
deal to obtain the job.’

Charles D. Sindelay, Cedar Rapids. Towa

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

4900 Euclid Bldg. Desk PE-18 Cleveland 3, Ohio
November, 1956

COMMERCIAL

icense

Get your FCC License ‘
Quickly!

s,

,_..mmll”” m
Money Making lfl’lk‘

FCC Licens,
lnlnmn.‘ﬂ,

01 HaBI TLEC I SIS
How 1o

sam\)\e\
\eSSO“

MASTER COURSE

License
Exams

L

MAIL COUPON TODAY

Cleveland Institute of Radio Electronics

' Desk PE-18, 4900 Euclid Ave., Cleveland 3, O.

IP!ease send Free Booklets prepared to help me
get ahead in Electronics. I have had training or
Iexperience in Electronics as indicated below:

(O Military [0 Broadeasting
I O Radio-TV Servicing

O Manufacturing

J Amateur Radio

[0 Home Experimenting
O Telephone Company
3 Other _

In what branch of Elee-
tronies are you inter-

In what kind of work
are you now engaged?

i___________ S ested 7.
Name. e _Age.
Address o e
City __ Zone____ State

k Special Tuition Rates ‘o Members of Armed Forces
- e P I -
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fw!A macHiNe THaT GOMPOSES MUSIC
G
e =Siaer T :

Actual tune composed on GENIAC

COMPUTES, “REASONS”
PLAYS GAMES

GENIAC

BUILD IT YOURSELF in a few hours! FERCTRIS OO

Yes, you build any one of 33 exciting electric brain niachines in just a few hours by following the
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required . . . no wiring
beyond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that
not only adds, suhtracts, ete., but presents the basic ideas of cybernetics, Boolean algebra, symbolic
logic, automatation, etc. So simple to construct that even a twelve-year-old can make a machine that
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the
Electric Brain Construction kit, you can compose tunes automatically., These new circuits were never
available before!

OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of
ingeniously designed parts makes building circuits one of the most fascinating things you've ever
done! You set up problems in a variety of fields—and get your answers almost quicker thun vou can
set them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your hrain against its
Jogie! Solve puzzles in a few seconds that would take you hours without the aid of the machine. You
actually see how computing and problem-solving is analyzed with algebraic solutions transferred
directly into circuit diagrams.

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1956 Model GENIAC KIT contains:
(1) a complete 200-page text, ""Minds and Machines'' —a basic introduction to computers. (2) "How
to Construct Electrical Brains At Home’ —a fully illustrated text book on basic computer design
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A
special hooklet with full scale diagrams that you can tear out and place on your work bench for easy
assembly. (4) Beginners’ Manual. Starting from scratch, the manual adds fifteen extra experiments,
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over
400 components and parts.

So—mail the coupon for your GENIAC today! Your money back if not delighied!

Some Firms and Institutions that have ordered GENIAC: K1—Only
Allis-Chalmers Walter V. Clarke General Insurance Los Angeles
:letmmg:on‘nland Associates Co. of America Public Schools 95
nternationa rd Lafayette Radio Kansas State
Business :’am: College Rohr Aircraft Co. University
Machines estinghouse Albert Einstein Duke University
Wheeldex Mfg. Co. Electric Medical College Coral Gables
Manuel Missionary Phillips Naval Research Bell Telephone Postpaid
College Laboratories Laboratories Laboratories
/L{W CIRCLE-O-PHONIC SOUND SYSTEM
A revolutionary new sound system which can increase the ef- "\
fectiveness of conventional amplifying and loudspeaking units 7 o
[-+77/1,] over severul hundred percent has been developed by our en- "\
#+ gineers. This patented speaker hookup rotates the toud- / : \ ';;‘]4
T speaker at fixed speeds distributing the sound in a complete 5 el
a ) circle without distortion, echo or microphone feedback. In [ ) | |].
actual demonstrations, one 25 Watt speuker_' covered thg en- S
tire KKhbetts Field Grandstands and in acoustically dewd '“]:5'1[.
PR clubs, one CIRCLE-O-PHONIC speaker ‘?Okh the n]ucelgl ]| SENC7,
individual loudspeakers mounted around t e room. you v, ;
llwed special stereophonie effects with CIR(rIvJa‘-O-PHONI'C 4 p _J
T sound, you will wunt o read "EXPERIMENTS WI'TH CIRpLL-
CONVENTIONAL § pPHONIC SOUND." Postpaid.......... 0 e T ey oy
, laOK:DSPIEAKoEnTy in Or buy our CIRCLE-O-PHONIC kits. 10 Watt L\kl'. $499 LOUDSPEAKER
oun ravels 2 A ) . o A - e
s H . with motor, halle, full (requency range speaker n
sed f':fe'v‘g:s;;g';”;"f and cabinet. FLOB. N.Y... ... .0 . 0.0, Ll 23::din:§r:sei?f5'hfou;h']
;r:)uand intensity. 25 Watl kit with motor, baille and cabinet, li,())-églag(}’o LT B ol o

OLIVER GARFIELD COMPANY
126 Lexington Avenue, New York 16, New York

Always say you saw it in—POPULAR ELECTRONICS




LEARN HOW TO

ELECTRONIC MEMORY COURSE

An essenial part of every computer is the memory—a storage device for retain-
ing bits (binary digits) of information. The ELECTRONIC MEMORY course
contains instructions for building relay memories, magnetic core 'Matrix”
memories and "SEAC’ tube storage memories. with detailed deseriptions of over
15 different methods of storing information and automaticaully giving instructions
to electronic devices now in use. The hooklets, texts and manuals are a complete
course in this fascinating subjeet. Suitable for all levels—particularly designed
for people who have some knowledge of electronics but want to know specific
detuils of electronic computers for professional reasons. Complete question
answering service. The memory ‘"Matrix”’ can be expanded to any desired de-
gree and can be used in conjunction with the digital computer kit as an outside
memory store. Price of course with all instructions and training $22 00
manuals, texts, ete., postpaid. .. ... .. Cl- .

DIGITAL COMPUTER COURSE

Have you ever wanted to build a small digital computing device? One that re-
produces in miniature what computers like ENIAC, SEAC, BIZMAC, etc., do on
a large scale? Our DIGITAL COMPUTER course shows how to set up and build
computers and experiment with pulses, storage, gates, flip flops, adding. sub-
tracting. multiplying and applications of Boolean Algebra to circuit design.
You get an introduction to programming. More important, you learm how and
where to buy computer parts to build your own computers. Manuals, wiring
diagrams and texts provide a complete introduction to theory and practice of
DIGITAL COMPUTERS clearly explained. We have a complete question answer-
ing service. This is the finest and only DIGITAL COMPUTER course

on the market, postpaid. P 0% $28‘00

AN

ALOG COMPUTER COURSE

ANALOG COMPUTERS are widely used in engineering and scientific research to
duplicate actual physical conditions and to integrate and differentiate directly.
Our ANALOG COMPUTENRS course lists sources of materials. parts. theory and
praplical instructions, plus wiring diagrams and schematies for adding, multi-
plying. integrating and differentinting specific experiments, give practice in cal-
culating scale factors. choive of time scales, machine equation and block dia-
grams, phase inverting amnplifiers. use of parallel imputs, solution of simple
differential equation. Ve show you how you can build computers at home.
Texts discuss theory and design of computer elements., network and operational
amplifiers, multiplication and funclion generation. This is your best and only
comprehensive introduction to ANALOG COMPUTERS. Each course is a com-
plete introduction to the subject with all necessary instructicnal ma- $28 OO
terial and parts. Course, Manuals, postpaid. ... ... ........... C3- .

New! WRIST RADIO we ghs__ 2.5 0z.

All-transistor wrist radio receiver

A broadcast band all-transistor wrist radio

has been designed with r-f reflex circuit to
provide good selectivity and sensitivity. Three

) * transistors are used which require 4.5 ma
"‘\‘ total battery current and five button-size mer-
" cury cells last up to 100 hours. The receiver
features a 2-stage transformer-coupled audio
amplifier and a no-whistle regenerative circuit. A high quality
hearing aid receiver allows for private listening. Printed cir-
cuitry is used throughout. Band coverage is 550 to 1600 ke. Its
small size (2% in. long, 1% in. wide and % in. thick) and weight

(2.5 oz. with batteries) make it well suited for \\.'earing on the
wrist or in a shirt pocket. Completely assembled with
Postpaid 13

all batteries. .R1- 529095

November, 1956

BUILD COMPUTERS!

0z 108
\
| |

4 -+

04 o

st

o}

L

SECTION OF MATRIX

pDiagram of a Neon
Tube Digital Storage
Unit,
\ e N mlE

= T

A modulo 2 counter.
More commonly a flip-
flop arrangement of 2
triodes. This is the main
elementary component

from which counters
and accumulators are
assembled.

1

0-C AMPLIFIER

ax,

i
Xo! TAmcE T RGP

Block diagram for a
simple integrating cir-
cuit.

Order Nowl

Oliver Garfield Co., Dept. PE- 116
126 Lexington Avenue
New York 16, New York

Please send me:

O

onooaad

K1 —$ 19.95 Postpaid

$ 20.95 west of

Mississippi

$ 21.95 Outside U. S.
PL1—$ 2.00 Postpaid
Lt —$ 49.95 F.0.B. N. Y.
L2 —$135.00 F.0.B. N. Y.
C1 —$ 22.00 Postpaid
€2 —$ 28.00 Postpaid
€3 —$ 28.00 Postpaid
R1 —$ 29.95 Postpaid

Check, Cash or Money Order

is enciosed.

OLIVER GARFIELD COMPANY
126 Lexington Avenue, New York 16, Ne

My name and
address are attached.

DEALER INQUIRIES
INYITED

w York




T Y T S Carl & Jerry (Continued from puge 14)

GREATEST
VERSATILITY!

Jerry reported. “According to them, all of
the critter’s vital organs are in the front
fifth of his body, and the rest is made up of
‘electric tissue.’”

“Whatever that is.”

“ItUs a flabby whitish jelly composed of
92% water. This stuff is organized into
three pairs of electric organs. The eel can
use one pair for a major discharge, one
pair for a medium-size whammy, and the
third pair for a small shock. Each organ
is made up of smaller units separated by
another kind of tissue that acts like the
insulating separators in a storage battery.

.
L]
.
L]
.
°
.
*
.
.
.
.

®secesncssnne

I NEW Altec 342A Q ’tI]‘he electrl‘imty 1§t ac%lalily produc%d in

” . . er . C roduces

: AMPLIFIER with the : jese smaler units. Iach one produce

! “input-matcher” featy 0 about one-tenth of a volt. Somehow, in

M P e M some way, the creature is able to connect

T typical specification : these units in series to produce the high

S Gain 110 db : voltage discharges. But how he can throw

. input Sensitivity: 0042 volts rms for rated output - ‘ G ’

: Power OQutput: 20 watts at less than 2.0% thd, © thousands,Of Sw ltChES Ol.q and off sevgral

M . 40—20,000 cps g hundred times a second in perfect unison

. Frequency Response:  +1db, 20—20,000 cps g q »

¢+ Input impedance: Nominal 100,000 ohms 0 is still a mystery.

s Source impedance : 3]0,‘5(), fSO/S'OO, 500/600 with 4665 :

* plug-in transtormer

¢+ Load Impedance: 4,8, 16 ohms and 70 v line E JERRY CONNECTED the leads from the

o+ Outputimpedance: fesagheniz0% of{nominal . electrodes to the horizontal input ter-

*  Noise Level: zq.;watmm Input noise-—123 db, . minals of his 'scope and adjusted the linear

= output noise —13 dbm Q . - N

: Cantrois: 4mixe|rcontrols,lmaskervolume : S\\eep Unt’ll he had tWO Of the ‘Oltage
control, 1 each bass treble equalize . 1 isi 1 re-

: control; ali cont. variarsle c:rg\:oslxlti;n . SplkeS VISIble @ t]?e HEHES, SInC(.B the fle

¢ Power Supply: 117 voits, 60 ¢ps, 110 watts o quency of the eel’s output was irregular,

‘ ﬁi‘;?{;‘,f.'ef““" é}i;;;;igcrecem“'“‘ rear 0 this pattern was not easy to hold, hut a

T Tubes: 312887 16067, 261668, a sweep frequency of around 200 cycles per

+  Dimenslons; 7" H, 19% W, 8Y&" D overall . second di.Splay_(Ed two complete pulses.

: ol Sreea 3 Once again this proved the books were

. eight: 22 Ibs. . 7 1

S P 4665 Plug-In Transformer : right when they said that the eel put out

9 12227 Assembly—plug:in phono & about 400 discharges per second.

M 12210 Assembly—rack mounting : “For the rest of our experimenting,”

- a

: Cannon ¥0-3-12 straight cord plog, : Jerry mused, “we should have the eel

& . swimming freely about. Wonder where we

can manage that? He's too big for a wash-

The new Altec 20 watt public address amplifier tub.”

Is truly outstanding in its flexibility of function. o g

Pick any combination of four inputs, plug in the Jer‘ry and Carl looked deep into each
convenient "input-matcher’" for each source and other’s eyes and saw the same thought.
the Altec 342A ampilifier is matched to your exact “Oe ” : “ ,

circuit needs. In minutes the 342A can be Okay,” Jerry said, “but you'll ha\_/e to go
input-matched to any high or low inpedance ahead and make sure the coast is clear.
microphone, crystal or magnetic phono pickup, g i i i i
tuner or tape recorder—merely plug in the Mom is deathly a_fraxq O,f this thlng’ and if
proper “input-matcher." she saw us sneaking it into the bathroom,
The 342A has individual volume controls for she would never set foot in there again.”
each of four inputs, a master volume control and ir 1
separate bass and treble tone controls. DC operation Jerry gathered Old Squn my, still
of tfhe heaters of the input tubes insures hum-free strapped to the length of gutter trough,
performance and eliminates the need for tube selection. i i .
The quality, reliability and amazing flexibility of the under his arm and Cau.tIOLIS]y fOl}OWed Carl
new Altec 342A amplifier make it ideal for every up the basement stairs. Jerry’s mother,
public address use either permanent or portable, fortunately, was busy talking on the tele-

phone and never noticed the boys tiptoeing
past the door on their way to the second
floor. Safely inside the bathroom, Carl
started quietly filling the tub with water
while Jerry made another trip to the lab-
E;?S:r.]fa Manica Blvd., Beverly Hills, Calit. oratory for other equipment he ‘wanted.

161 Sixth Avenue, New York 13, New York When the tub was two-thirds full, the eel
was released inside it. He seemed to enjoy

L his freedom and went slithering around on

18 Always say you saw it in—POPULAR ELECTRONICS
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RCA INSTITUTES, INC.

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

November, 1956

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 be-
ginner and the advanced student.

| RCA Institutes, Inc., Home Study PE-116

| 350 wast Fourth Street New York 14, N. Y. $
[ without obligotion, send me FREE CATALOG

| on Home Study Courses in Rodio, Television
I
I
|

ond Color TY. No solesmon will coii. y 5
INOMER . o e 33 e 3l C - e
Flease Print
| Address ... .. ... .
City. ........... Zone . . . State



IN HI-FI SPEAKERS

THE PACE AT
AMAZINGLY LOW PRICES!

Yes, Linthrop leads the way |
with finer, heavier construc- |
tion, superb acoustical engi-
neering and tone quality that
cannot be matched in any !
speakers at comparable price.

When you order Linthrop you |
enjoy the savings of direct
factory dealing, the superior
f tone you've wanted for your
E hi-fi, and you'll own a speaker
that gives years and years of

of

p®
6.8 0Z. ALNICO V ¢
MAGNETS, 6.4 OHM 4
ALL MODELS

zh
%

ORDER DIRECT

uninterrupted service . . . @
speaker made by one of the
biggest suppliers to the
Radio-TV trade.

MINIMUM DISTORTION

e 3895 F(;E MAXIMUM LISTENING PLEASURE

[ —— $10.85 _ w

127 s1395 T | {

POSTPAID and ) ™ ! LY
TAX PAID = 1000,

100cy. 10000cy.

AND NOW .. .. THE LOW COST

£ s‘f’[%ﬁﬁm

TWIN EXTENSION SPEAKER

—

BRING GLORIOUS
SOUND TO YOUR

* KITCHEN

* BEDROOM

* BASEMENT

* DINING ROOM
* PATIO

* REC. ROOM

Here it is . . . a compact twin-speaker
unit that connects in seconds to any
hi-fi, phonograph, TV or radio, and
brings the full tone of your set to any
remote part of the house. Or use it in
the same room for rich, a!l 'round
sound. Made by one of America's out-
standing hi-fi speaker manufacturers.
Beautiful light or dark wood cabinet
containing an 8" woofer and 3%°
tweeter, frequency range 40-15000. 4
ohm impedance. Measures 20%° wide
x 10° deep x 84" high. Faced with

attractive grille cloth.

ORDER DIRECT TODAY . . . send
just $23.95 for complete unlt
postpaid and tax paid, with
money back guarantee. Specify
light or dark finish, Send check
or money order to:

(Lridhrop wre. co.
yru

433 FULTON, N W,
GRAND RAPICS, MICH.

MUSIC, SPORTS,
DRAMATIC SHOWS
ANYWHERE N
YOUR HOME OR
COTTAGE AT
LOW, LOW COST!

ONLY

$239s

COMPLETE!
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Carl & Jerry (Continued from page 18)

the bottom of the tub in graceful coils.
Jerry separated the earpieces of a pair of
headphones and handed one to Carl.

“Listen!” he said, as he dipped the
metal-tipped ends of the headphone cord in
the water. Clearly heard in the phones
was a static-like naise. When the eel was
quiet, this noise subsided; but as soon as it
started to move, the noise returned.

“Any time he is moving,” Jerry ex-
plained, “‘the electric eel gives off a series
of weak discharges. These serve two pur-
poses: first, they warn enemies to keep
their distance; and secondly, they form a
kind ol radar that enables the eel—which
is virtually blind when it is adult—to seek
out its prey.”

ee AIT A MINUTE!” Carl interrupted.
“I'm not so dumb that I don't know

a radar system consists of a receiver as
well as a transmitter. TI'll admit Old
Squirmy has a dan-dan-dandy low-frequen-
cy transmitter; but where’s his receiver?’
“lHe’s got one all right. according to the
books.” Jerry replied. \WWhen one eel in a
tank discharges, all the other eels come to
the spot, apparently to horn in on the re-
sult. Obviously they know when one of

| their fellows is trying to stun something

and can judge very nicely where the cur-
rent is coming from. But now let's see if
we can prove this with the eel-caller I've
built up. It's a blocking oscillator that
produces sharp spikes of voltage over a
frequency range which is adjustable from
about 500 to 2000 cycles per second. The
output of the oscillator drives an output
tube so as to produce pulses of very re-
spectable amplitude across these two elec-
trodes. Let's place the electrodes in the
water at this end of the tub and see if we
can sweet-talk him into coming over.

Carl did as he was told, and Jerry began
varying the frequency of the blocking os-
cillator. As a certain frequency was
reached. the eel on the bottom of the tub
began to stir and swim directly to the elec-
trodes. When they were transferred to the
opposite end of the tub, he immediately
moved toward them.

“0Old Squirmy’s receiving frequency
scems to be around 800 cycles per sec-
ond,” Jerry announced.

“Say! That thing really puts the come-
hither on him,” Carl said enthusiastically.
“We ought to patent it.”

“We're a little too late,” Jerry told him.
“Eel hunters in South America are al-
ready using earphones to locate electric
fish and then are employing eel-callers
something like this one to lure them into

Always say you saw it in—POPULAR ELECTRONICS



BUILD 16 RADI

CIRCUITS AT HOME

only
with the New Improved
PROGRESSIVE RADIO "EDU-KIT"

$]995

| Now Includes :
TESTER, SOLOERING IRON, HiGH |® No Knowledge of Radio Necessary

FIDELITY.” SISNAL TRACER, CODE|e No Additional Parts or Tools Needed
OSCILLATOR PRINTED CIRCUIT
SIGNAL INJECTOR ¢ Excellent Background for TV

NOW! FREE TOOLS WITH "EDU-KIT"
| WHAT THE "EDU-KIT" OFFERS YOU

The '‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a

rock-bottom price. Qur Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio theory, construc-
tion practice and servicing.
You will learn how to build radios, using regular schematics; how to wire and solder in
a professional manner; how to scrvice and trouble-shoot radios. You will work with the
standard type of punched metal chassis as well as the latest developmen( of Printed Cir-
cuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test Eqummen( You will learn
and practice code, using the Progressive Code Oscillator. You will learn and practice
trouble-shooting, using the Progressive Signal Trdcer, the Progressive Signal Injector,

the Progressive Jynamic Radio & instructional

material,

Eluctronics Tester and the accompanying

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will d 16 eceiver, Transmitter, Code Oscillator, Signal
Tracer and Signal lmectar cnrcunts, and learn how to opervate them. You will receive an
excellent background for Television. 2

Absolutely no previous knowledge of radio or science is required. The ‘'Edu-Kit'’ is tha

product of many yecars of teacning and en eering experience. The “'Edu-Kit'' will
vide you with a basic education in Electronics and Radio, worth many times the c
price of $19 The Signal Tracer alone is worth more than the price of the entire Kit

HE KIT FOR EVERYONE

You do not need the slightest background you cannot make a mistake.

Whether you are inter- Kit'' allows you ta teach yoursolf at your
in Radio & Electronics because you own rat No tructor is necessary.

interesting hobby, a well paying The “‘Edu-K alse used for courses
business or a job with a future, you will find of study, extra-curricular activi s, indus-
the “Edu Kit'' a worthi-while investient. trial personnel trammg and rehal tation.
Here is an excerpt from a letter that we The “‘Edu-Kit'’ is used by Jr. High Schools,
received from jioren DePriest, 1496 4th High Schools, Tech Schools, Jr, Col-
St., Mansfield, @nio: *'| have spent many Colleges uUn versltmsu Industrial
pleasant hours in constructing the radios Rehabllutahon Hospitals, Boards of
from the schematics in your book, and have vt. agencies, United Na-
learned a great ceal from them, Being as Educahonal Scnenhﬁc and Cultural
| am intercsted in Radi | consider the Organizations {(UN Veterans Admin-
money spent far your course as a wise .stratmn. and numerous adult, radio and
investment. | have learned more from your *Edu-
course by actualty doing than { did from
an expensive course.’!
Many thousands of

servlcemen
(hroughou( this country and abroa

gned for universal use, (he *‘Edu-

Kit'" operaun on any voltage from 105

to 125 volts, AC and DC. For use in

countries employing higher line voltages,

210-250 Volt AC/DC model availabte.

individwals of all

and backgrounds have successfuily
used the ‘"Edu-Kit in more than 79 coun-
tries of the rid. The ‘'Edu-Kit'’ has been
carefully designed, step by step, so that

The Progressive Radia "TEdu-RIf’ s the foremost educationdl in the world,
and is universally accepted as the standard in the ﬁeld of electronics tr. ng. The 'Edu-
Kit'' uses the modern educational principle of ‘‘Learn by Doing.'’ Therefor: ou construct
learn schematics, study theory, practice trouble-shooting—all in a closely integrated
gram designed to provide an easily-learned, thorough and interesting backyground in radio.
You begin by examining the various radio parts of the ‘'Edu-Kit.'’ then learn the
funcnon, theory and wiring of these Parts, Then you build a simple radio. With this firstc
set you enjoy listening to regular broadcast stations, learn theory, practice testing
and trouhle shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate, you will find
yourself constructing more advanced multi-tube radie circusts, and doing work like a

professional Ra Technician.
THE "EDU-KIT" IS COMPLETE
tools, a professional electric soudermg ron

You will receive all parts and instrue-
tions necessary to build 16 different radio and a self-powered Dynamic io & Elec-
tronics Tester, The ‘Edu-Kit'’ alsa includes

and electronics eircuits, each guaranteed
Code Instructions and the Progressive Code

to operate. Our Kits contain tubes, tube
Osciflator, in addition to F.C.C.-type Ques-

sockets, variable, clectrolytic and  paper
dielectric condensers, resistors, tie strips tions and Answers for Radio Amateur
i License training. will also receive

coils, bharddware, tubing, punched meta u
chassis, Instructicn Manuals, etc lessons for servicing with the Progressive
1 Signal Tracer and the Progressive Signal

;i you receive Printed Circuit
materials, including Printed Circuit chassis, lnjector, a_High Fidelity Guide and a
Quiz Book. You receive all parts, tools, in-

special tube sockets, hardware and instruc’
tions. You also receive a useful set of structions, etc. Everything is yours to keep.

FREE EXTRAS

® SET OF TOOLS e RADIO &
ELECTRONICS TESTER e ELECTRIC
SOLDERING IRON o TESTER IN-
STRUCTION MANUAL e HIGH FI-
DELITY GUIDE e QUIZZES e TELE-
VISION BOOK e MEMBERSHIP IN

] Send **Edu.Kit'"" Postpaid.
1 Send “Edu-Kit"" €.0.D

{Outside U.S.A.—No C.0.D.'s,
CEdu- Kit"' for

Name

Address ..........

RADIO-TY CLUB i CONSULTA-
TION SERVICE

November, 1956

" PROGRESSIVE "EDU-KITS'

497 Umon Ave.. Room 5250 Brooklyn 11, N. Y.

Hi-Fi, Radio & TV
Servicing Manuals
on request
(see coupon below)

[ SERVICING LESSONS |

You will learn trouble-shooting and
serv-cmg in a progressive manner. You
will practice repairs on the sets that
you construct. You will learn symptoms
and causes of troubies in home, portable
and car radios. You will learn how to

use the proiessnonal Signal Tracer. the
unigque Signal Injector and the dynamic
Radio & Electronics Tester. While you are
learning in this practical way, you will
be able to do many a repair job for your
fricnds and neighbors, and charge fees
which will far exceed the price of the
“*Edu-Kit."’ Qur Consuftation Service will
help you with any technical problems you

may have.

J. Stazaitis, of 25 Popiar Pl., Water-
bury, Conn., writes: I have repalred
several sets for my friends, and made

The '‘Edu-Kit'' paid for itself. |

ROM OUR MAIL B

Valeria, 0. Box 21, Magna.
‘‘The Edu-Knts are wonderful Here
the question and also
have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment, | en-
Joyed every minute | worked with the
different kits; the Signal Tracer works
fine. Aiso like to let you know that |
feel proud of becommg a member of your
Radio-TV Club.’

Robert L. Shuﬂ

Ben
Utah:
I am sendiny you
the answers for them. |

1534 Monroe Ave.
Huntington, W. “Thought I would
drop you a few Imes to say that 1 re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
low price. | have already started re-
pairing radias and phonographs. My
friends were really surprised to see _me
get into the swing of it so quicky. The
Troubleshuo(lng Tester that comes with
the Kit is really swell, and finds (he
trouble if there is any to be found

[PRINTED CIRCUITRY

At no increase in price the ‘'Edu-Kit
now includes Printed Circuitry. You build

Printed Circuit Signal Injector, a
unique servicing instrument that can be-
tect many Radio and TV troubles. This
revolutionary new technique of radio con-
struction is now becommg popular in
cammercial 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 plugyed in and soldered to
terminals.

l—__ UNCONDITIONAL MONEY-BACK (.-'JUARANTEE'_—_J

ORDER DIRECT FROM AD
RECEIVE. FREE BONUS RESISTOR KIT WORTH $5

I enclose full payiment of $15.95.

I will pay $t9.95 plus postage.

[J Send me FREE additional information describing “Edu- Kit.”'
valuable Hi-Fi, Radio and TV Servicing Literature.

Send check on

105-125 V. AC/DC $20.95; 210-250 V. AC/DC $23.45.)

tncinde FREE

U.S. bank or Intern't’l M.O

I R S ——
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FULL FIDELITY
MUSIC ENJOYMENT

TWIN-CONES IN A SINGLE
RS sPEAKER
/e ¢
covmuegunt};uncz

Ve SN\

-

.
o e FULL RESONANCE
SPEAKERS

In a single speaker, Norelco huas created
an unusually cificient sound radiator. These
twin-cone speakers incorporate a small cone
for reproducing high frequencies and a large
cone for lower frequencies. Both cones op-
erate in conjunction from a single voice coil
—producing balanced sensitivity and uniform
sound for all ranges. Arrangement of both
cones reflect and diffuse the sound while
moving in phase to provide even sound dis-
tribution.

A deep air gap within a homogeneous mag-
netic field provides unusually large move-
ment of the voice coil resulting in distortion-
free reproduction over the entire frequency
range. Impedance does not diminish with
higher frequencies and volume is practically
constant throughout the whole audible range.

Send today for your catalog on Norelco
*FRS Twin-Cone Speakers. 1t contains spec-
ification data, sound distribution curves, fre-
quency characteristics on these speakers as
well as the new Norelco Speaker Enclosures.

Send to Dept. N1 for more details

North American Phitips Co., Inec.
100 E. 42nd Sireer
New York 17, N. Y,

Carl & Jerry (Continued from page 20)

their traps. But to get back to his built-in
radar, by means of it the electric eel can
move straight toward his prey and can de-
tect a variation of just a few inches.
What's more, he can tell instantly if his
prey is moving and can make allowances
for that movement.”

"‘7OU KNOW.,” Carl mused, “that’s all
pretty wonderful when you stop to
think about it. Here we think of electricity
itself as being quite modern, but that ugly
creature resting there on the bottom of
the tub and his ancestors have been using
electricity for thousands of years. What's
more, they've been using it in ways that
we think of as being ultra-modern. Since
electric eels talk to each other by means
of their electric discharges. we must admit
that they are equipped with wireless tele-
phones. Those same discharges are em-
ployed as a compact, efficient, and highly
effective weapon to secure food and to
combat enemies. Finally, the lowly eel has
been quietly using radar—which we did
not discover until the last war—for count-
less centuries. It kind of makes you won-
der if man—in spite of all his scientific
development and progress—is so doggone
smart as he thinks he is, doesn't it?”

“It certainly does,” Jerry agreed, “and I
think my uncle had something like that in
mind when he sent me the eel and told me
to study it. When we work with electricity
that is man-produced by batteries and gen-
erators and so on, we sort ol take it for
granted and forget how magic it really is,
but when you see electricity being gen-
erated within the living tissue of a live
creature such as this, all the wonder and
mystery of it sweeps over you. and vou

| are glad that you intend to make a life-

time study of it.” -0

“See what | mean about Johnson ., .
no sales sense!"
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NATIONAL SCHOOLS

prodly fresents

TELERAMA . 1 8 BRANCHES OF
TELEV'SION ELECTRONICS - RADIO

IN ONE DYNAMIC, MODERN SHOP METHOD,
HOME TRAINING COURSE

Another great advance in HOME STUDY TRAINING. Let National L. J. ROSENKRANZ

Schools, of Los Angeles, a practical Technical Resident Trade School ~ ¢#ident of NATIONAL scHOOLS

far over 50 years, train you at home by Shop-Method, for today’s This Master-Shop-
‘ 3

# Registiation applied for

= o
unlimited opportunities in ALL 8 BRANCHES of the Televnslon Elec- e o o

. pletely up-to-date
tronics, Radio Tudustry. Here in Los Angeles,

the TV and Electron-
ics center of the world,
we are able to keep in
constant touchwith the
industries’ latest de-
velopments. As a stu-

Check all you receive in One Master YOU DO MANY PRACTICAL JOBS.
Course at One Low Tuition You do servicing, circuit analysis and
1. Television — Including Color TV many other down-to-earth experi
2. Radio — FM and AM ments. You build a modern TV sct dent, you will quickly
3. Industrial Electronics from the ground up . .. with equipment  master alt phases al home in your spaie
4. Sound Recording and Hi-Fidelity  kits we give you, including a new large  time. Your earning power Wll” grow W"_';
5. Preparation for FCC License sereen picture tube and professional {0V lles”""d Just aj thousand i of Nationa
i Multitester, at no additional charge. RechoaBgracuates [collverygcayyoulcan
6. Automation U , &e- handle servicing, manufacturing, repairing,
7. Radar and Sonar findreds of other jobs, or make good noney
8. Communications EARN AS YOU LEARN! Many of our in your o vn business. SECURE YOUR
o 5 A 3 FUTURFE-NOW. SEND> COUPON BELOW.
Mg oot e students earn their entire tuition und

PRACTICAL EQUIPMENT 15 YOURS TO KEEP! more in Spare Time jobs we show
© Parts to Build a modern TV set, including  them how to do while learning. YOU
Plarge scnle)enl:lmure Tul;ueI — CGET GRADUATE ADVISORY SER-
* Parts to bui powerful Superhet Re- 1CE "
ceiver, standard broadcast and E}?on wave. NIEENIOD
# Parts to conduct many experiments and
build Continuity Checker, RF Oscillator,
TV Circuits, Audio Oscillator, TRF Be.
ceiver, Signa] Generator.
* Professional Multitester
* These are a MUST for ull technicians.

IN Y"ESE MODERN TV STUDIOS, SKOPS AND
LABORATORIES, your Shop Mwthod Home
Study Course was developed by experi-
enced instructors  and  enginecrs. What
an advantage tha! is to you ut home —
cach lesson is tested, proved, easy to
understand. You can master the most up-
to-date projects, such as color TV set
repair, printed circuits — even prepare
for F.C.C. License and industrial elec
tronics without taking a special evurse.
TAKE YOUR FIRST STEP NOW TO
A TOP-PAY JOB IN TV, ELECTRON-
ICS, RADIO. SEND COUPON_BELOW
DAY.

APPROVED fop
VETERANS
AND
NON-VETERANS

NATIONAI. SCH@QI.S

4000 5 FIGUEROA $T., 105 ANGEIES 37. CAUF
187 N. LA SALLE ST., CHICAGO 1, ILL

IN CANADA: 811 W. Hastings St., Vancouver, B. C.

NATIONAL SCHOOLS
TECHNICAL TRADE TRAINING' SINCE 1905 (’
Los Angeles. Californig’

'Gl’ FASY SERVICE— MAIL NOW YO OFFICE nnn!sv You! ,

NATIONAL SCHOOLS, DEPT. RZG-113

I 10005, FiGUEROA 5T o 187 N. LA SALLE ST,

| LOSANGELES 37 Calir cuicago 1, 1. d
Rush free TV-Radio "Opportunity” Book and sample !

Fully illustrcted “CAREER™ lesson. No salesman will call.
BOOK in TV, Rodio, Elec. ' ,
tronics. AND actual Sample NAME_ BIRTHDAY_ 19 ’
Lesson—yours ot no cost, no ,
abligation SEND COUPORN ) ADDRESS)
NOW-—TODAYI| ciry 20NE__ STATE

‘ VETEFANS: Give Date of Dischorge I,
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SEND FOR THE 1957

ALLIED CATALOG

Features the world's largest
selection of systems and components,
Shows you how to choose a customn
Hi-Fiinusic systein for your home
at no more than the cost of an
ordinary  phonograph. Tells yvou
what to look for and how 10 save
money. Otfers dozens ol compleie systemns and
hundreds of individual units, including the
famons money-saving Hi-Fi Knight-Kits. For
everything in Hi-Fi and Flectronics, get the
FRIZE 1957 Allied Catalog

ALLIED RADIO
Quuenicos HEFL Cent

ALLIED RADIO CORP., Dept. JJ-116
100 N. Western Ave., Chicago 80, lIl,

O Send FREE 1957 ALUED Catoulog.
Name

Address

City Zone State

* simple installation

«RADIO (0.
OFFERS THE BEST MULTIMETER

VALUES ON THE MARKET TODAY...
World Famous “FUN"____

ELECTRONIC TEST EQUIPMENT

MODEL LP-3 POCKET TESTER

\ i An attractive Black Bakelite cabinet.
' Response: 170uA
AC Volt: 10v 50v 250v 500v 1000v

(5004A V /2
DC Volt: 10v 50v 250v |
| d (250uA V/40000)
S DC Current: 25044 10mA 250mA
2 s Reasistance: 0~1Mg2 0~10KQ
Decibels: —20db~422db
I (at AC 10v Range)
+20db~4-36db
I (at AC 50v Range)

(04b—0.775v—6001)

» RADIO CO.
509 ARCH ST., PHILA., PA.

CAMD., N:J. ATL.CITY, N.J. TRENT.. N.I. NORRIST'N. PA, WILM.. OEL. SALISB'Y, MO.

Another reason why today’s
fastest selling high fidelity
record changeris

Coellare

* Simple Installation —

the pre-wired audio cable and the
power cord with standard plugs elimi-
nate need for making solder connections.
Pre-cut mounting board available,

T

Sy,

®

et 4
i

&

lany

For other features and new popular price, see your
hi-fi deazler or write Dept. PL-18

ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y.
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Thousands of Central - Trained Engineering Technicians
Now in Permanent HIGH-PAY ELECTRONICS CAREERS!

YOU, TOO, ...

financial security and rewarding ‘opportuni-
ties now open in

ELECTRONICS
'~ TELEVISION - RADIO

o AM-FM-TY Technician e 8roadcast Engineer

e Automation Technician o Electronics Technician

o Electronics Inspector e Calibration Engineer

o Field Service Engineer o Customer Service Engineer

e Research and Development Assistant
o Technical Writer {or lllustrator)

The jobs listed above as well as scores of others
. . . are available right now in the fascinating
field of Electronics. Naturally, the pick of these
jobs go to the best-trained men. The quality
of your training and. the caliber of the school
where you receive it are two of the ‘most im-
portant items considered by employees of elec-
tronics specialists. Proof of the excellence of
Central’s training is demonstrated almost daily
by requests for job interviews from some of the
country’s foremost industrial giants . . . from
leading radio and TV stations . . . and from the
nation’s ma;or airlines. All want fully qualified
engineering technicians and they know

Cenztral can provide them! | { Z

Shortest Possible Time!

You reach your goal fast with Central's streamlmed program of complete
training! There's no lost motion! If you've had previous electronics

L. Foster, President,
Cemral Technical Insti-

known technical insti.
tute educators.

Central’s
“Progressive
Plan’’

Trains You in

3 Proven Training Plans

HOME STUDY CQURSE (with 9 kits of

« e%ulpment‘-Qualiﬁes you for diploma,

license exam, and a variety of

electronics Jobs (or transfer into ad-
vanced resident training

HOME STUDY — RESIDENTY COURSE
o (¥ith 9 kits of equipment) — Home
study, followed by short perlod of resi-
dent training. ualifies you for di-
ploma. FCC license exam, and a wide
variety of positions (or continue with
advanced resident training). An ECPD-
x&ccrmedned engineering technician pro-
ram.

experience or training, civilian or military, Central starts you at whatever
training level best fits your qudlmcanons And, most important, through
Central’s **Progressive Plan’’ ol studv., as you complete each phase of
training, your earning capacity goes higher. Every week you train adds
to your value as an electronics specialist. A few short weeks of training
prepares you for certain basic jods. Then, as you progress through
Central's accredited training, you qualify yourself for more advanced
types of positions.

You can settle for any of a wide variety of well-paid, worthwhile jobs
along the way — or you can use Central’s complete training to advance
right up to the top-level, top-pay positions.

DON'T LIMIT YOURSELF! How far you go in the electronics field

FULL RESIDENT COURSE — Quau([e- - ! K
S.) as an engineering technician depends upon (1) the thoroughness of your

3.)011 for Associate of Sclence

degree and to ay employment 0 F

ia (tic es Eplgcyronie:s}lireur:‘megmng training; (2) the prestige of the school that trains you. Central has a

Iggp‘?‘g‘:‘ﬁ:ch"“ﬂlmcilgogggl"gdl‘Pegr‘exfllgl’e nalional reputation for excellence in both. Get the facts on Central's

employment  opportuni- outstanding training today — they'll speak for themselves! Send coupon
P P po:

ties available for stu- now for full information without obligation.

dents while 1raining.

\ b |
VETERANS! Contral offe,sf/}j“/‘:\‘ CENTRAL TECHNICAL INSTITUTE 207’06, 1644 Wyandofie

courses approved under the | Please give me the facts that will get me into a high-pay electronics career.

I
s I
. Bill. !
Name ... .. L Age.. .. l
Address ... . Ph
Mail Coupon for - {
t City, State.................. S— (GO — =
F R E E B o O K |L If Korean veteran, give approximate discharge date. it |'
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TRAINED MEN NEEDED!

BIG PAY!—-GOOD FUTURE!
[0 DIESEL [J ELECTRONICS

3 AUTO (] AUTOMATION

NEVER BEFORE has the opportunity been so good
for the properly trained mechanic and techni-
cian to step into BIG PAY POSITIONS with
rapid advancement and future security virtually
assured.
YOUR SUCCESS depends on the quality of train-
ing you receive. and the reputation of the
school you attend.
YOUR GUARANTEE we are giving the best in
mechanical and technical training is proved by
the fact .. we have a waiting list of good pay
positions for our graduates, with leading com-
panies throughout the United States.
RESIDENT SHOP TRAINING is easier and costs less
than you may think! We provide you with
housing and part-time jobs while in school,
plus free nation-wide placement service for
graduates,

Check subject above in whi:h vou are interested and mail for

W BAILEY Wig

1]
ELECTRONICS in.

w | 1echnical Schools Diesey oy

AUTOMATION Veteran Approved
16265 Grand, St. Louns4 Mo

Name
Street
Town,

COLOR TELEVISION

Home Study for
Technicians
NOW AVAILABLE THE MOSTCOMPLETE,
COMPREHENSIVE COLOR TV HOME
STUDY COURSE ILLUSTRATED WITH
NEW BLOCK-A-MATICS
This new seven-lesson HOME STUDY
COURSE in COLOR TELEVISION was
compiled by Albert C. W. Saunders, inter-
nationally noted author-lecturer on Radio
and TV Servicing, and is the best course
available today. It is just ofl the press with
the latest technical information. Lessons are

fully illustrated with simplified diagrams
including BLOCK-A-MATICS—The New

lLook in Schematics. Also Color Illustra-
tions,
COST OF COMPLETE
\

COURSE ONLY $25'00

$5.00 Enrolls You Immediately
Under Our Budget Plan

For Particulars Write

SAUNDERS ELECTRONICS
CORRESPONDENCE SCHOOL

137 FEDERAL STREET
BOSTON 10. MASSACHUSETTS

OM OUR READERS

Wanted: Parabolic Dishes

#® T am looking for a parabolic dish or horn to be

used with a speaker or microphone similar to those

used on sound trucks. I used to be able to get them

for about S$10, but now have no luck. Have

any of your readers seen some in other cities?
Francis Fossa
Nashua, N. H.

The editors of POP’tronics are also scouting
around for one of those war surplus dishes. Carl
and Jerry located one for their May 1056 story
installment, but they’re not telling anvone where
they found it. How about it, guys, have vou seen
or heard of anv parabolic dishes latelv?

Must Meet FCC Standards
® I would like to obtain a diagram to build a
transceiver such as the Vocaline (June and August
issues) Citizens band Model JRC-400.
(name withheld)

We cannot stress loo strongly that all radio
transmitters used for two-way voice communica-
tions must meet FCC standurds. In the case of
radio amateurs, we are sure you are awdre Lhat
they must pass strict examinations. Citizens band
equipment must be approved by the FCC labora-
tories—constructing vour own is impractical.

Twinkling Xmas Tree
® In vour December 1954 issue, vou featured a
twinkling tree which interested me greatly. I con-
structed one from plastic in six sections. It is 30”

i high. The neon bulbs are cemented in notches filed
| in the upper edges of the limbs. All wires are
| carried to the base of the tree where war-surplus

Always say you saw it in—POPULAR ELECTRONICS



model S-38D $49.95

Wonderful starting point fo
the new amateur or short-wave
listener. Same meticulous
engineering found in all
Hallicrafters equipment—at
down toearth prices. Coverage:
standard broadcast from 540-
1650 kc. plus 3 short wave
bands from 1650 kc. to 32 Mc.

model S-53A $89.95

Has easy-read overseas dial
with international stations
indicated. Electrical band-
spread and logging scale. Com-
plete with 5 in. speaker, head-
phone jacks plus phono-jack.
Two stages of i.f. Coverage:
standard broadcast from 540-
1630 kc. plus four SW bands
over 2.5—31 and 48—54.5 Nec.

model S-85, S-86 $119.95

A superb receiver that pulls
them in on 10, 11, 15, 20, 40
and 80 meter amateur bands.
Over 1000° calibrated band-
spread gives better selectivity
on large easy-to-read dial.
Features separate tuning con-
denser and built-in PM 5"
speaker. Coverage: Broadcast
band 540-1680 kc. plus three
S/W bands 1680 kc—31 Mc.
S-85 AC, S-86 AC-DC.

model S-94, S-95 $59.95

Advanced models that bring in
emergency radio, police and
fire calls. Newly engineered
FM chassis provides low fre-
quency drift and low noise
figure. Modern styling with
simplified control gives easy
operating. Coverage: S-94—30
to 50 Mc; S-95—152 to 173 Mc.

model SX-99 $149.95

The best at its price with all
features demanded by DX
enthusiast. Has ‘S’ meter,
separate bandspread tuning
condenser, crystal filter and
antenna trimmer. Easy-read
dial has over 1000° calibrated
bandspread through 10, 11, 15,
20, 40, and 80 meter amateur
bands. Coverage: standard
broadcast 540-1680 kc. plus
three Short-Wave bands 1680
ke-34 Mec.

model S-102, S-106 $59.95

The only inexpensive complete
receivers for 2 and 6 meter
bands. New models with all of
Hallicrafters famous engineer-
ing. Have 7 tubes with recti-
fiers, built-in 5" PM speaker,
low frequency drift, compact
bandspread design, phone
jacks. Coverage: S-102—143 to
149 Mc. in 2 meter band; S-106
—49 to 55 Mec. in 6 meter band.

model SX-104, SX-105
$89.95

Two new high frequency crystal
controlled/tunable receivers at
low cost. First time available
on single band receiver. Ideal
for monitoring government
marine, fire, police and other
emergency frequencies. Cover-
age: SX-104—30 to 50 Mc.;
$X-105—152 to 173 Mc.

THE NEW ONE
THAT’S ON THE

DRAWING BOARD
TODAY!

R S s e where the best ideas in communications
g i% S EH NG Gl T N © = areborn! Export Sales: Philips Export Co.

CHICAGO 24, ILLINOIS 100 E. 42nd St.,New York 17, N.Y.
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High Frequency
Mode!l GT5F
List Price $8.75

i NEW

E;_j« SPEAKER i

© MmoDELS Mid Range

i WITH A Model GM8)

i FREQUENCY List Price $13.80

.. RESPONSE =

i . FOR EVERY

|| APPLICATION

i

.| MID RANGE |

\ Woof
g Model G15P
TWEETER List Price $42.45
WOOFER

{ | COAXIAL

b Coaxial
Model G12)3
List Price $39.75

FABULOUS IS THE ONLY WORD FOR THEM

ULOUS G SERIES
D REPROBUCERS

Are 1 for
single or multiple
installations, additions

in Hi Fi systems or for
bi-naural applications. Their fab-
ulous features of superb range, response
and overall perfection of performance—
and unbelxevable low price—makes Utah's
new "G” series your best buy in Hi Fi.

The incomparable, precision combination of
molded, seamless cones permanently /
welded with indestructable adhesive

to rugged, 8 oz voice coils
powered by oriented grain }
Alnico V magnets, assures
you of full power han- §
dling capacities.

i
N
X
gD,
ﬁ,

\
E

_See the FABULOUS G
" at your dealees today.

UTAH RADIO PRODUCTS CORP.
HUNTINGTON, INDIANA
Export Dept. Rocke Internotional, N. Y. C,
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Letters (Continued from page 26)

0.5-ufd. capacitors are employed to control the
twinkling frequency.
R. J. NorTON
Everett, Wash.

Many thanks for remembering to send in the
photo of your Xmas tree. Other readers interested
in duplicating this tree can oblain the plans from
our back issue department. Each back issue costs
only 30 cents.

Comments on August/September
® Thanks for the story in your August issue on
tape correspondence. This QSL card is my own

Tape Recordist V2

idea. How do you like it? I am using a DeJur

model TK820, dual speed, and a Shure 51 micro-
phone.

ArT RuBIN

355 Summit Ave.

Cedarhurst, N. Y.

® Your August issue was one of the best yet. T
particularly liked the article on memory devices.
O. RELLING

Oceanside, N. Y.

Many thanks, Otto, for vour note. Readers that
missed the August issue will soon see the memory
device article reprinted in SCIENCE DIGEST.

® Just finished the series by Lou Garner on

printed circuits. It was excellent! Please continue

the series with more on methods using silk screens
and photographic techniques.

JorN York

Fishkill, N. Y.

® Congratulations on McIntyre’s dual control sys-

tem in your September issue (page 63). It was

just the thing I was looking for. I appreciated the
well-written description.

Lee Aurick, WIRDV

Hartford, Conn.

® Specifically liked the issue devoted to electrets
(August, page 85).
Douc MOSHER
Portland, Ore.

More Help for Mr. Grenier
m To make faded tube numbers reappear (see re-
quest by Gerard Grenier, August issue, page 28),
I would suggest melting some black carbon with
candle wagx, then pouring it over the spot on the
(Continued on page 32)
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Send for FREE booklet and get the

BIG PAY

in RADIO=-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 raises are pure
profit, and you’'ll be prepared for many more promo-
tions and raises in the future!

Today thousands of electronics hohbyists have an
opportunity to turn their hobhies into profits. It’s the
“‘Age of Electronics’! Trained men are in erucial
demand! You may be '‘outside’ the electronics indus-
tries now, working on a job vou enjoy far less than
experimenting. building, transmitting. receiving: work-
ing for less money than is heing paid to electronics
engineering technicians. But your “true love” is elec-
tronies. Why not awaken to your opportunities—now.

ELECTRONICS IS SCREAMING FOR
MEN LIKE YOU!

Here are just two of the high-level opportunities avail-
ahle from coast to coast:
““Just abhout four months have passed since I made
my first recruiting trip to CREIL As a result of that
visit Messrs. Kohs, Plante and Wenger are now mem-
bers of the Lahoratories and Mr. Kresge soon will
be . . . we have some openings now and will have
others . . .""—Bell Telephone Laboratories, Murray
Hill, N. J.
“Two openings in our Field Service . y ancxdl’t
electronics . . . starting salary is $380 and up .
—North Amerlcan Aviation, Inc., Columbus, Ohlo

COUNTLESS POSITIONS MUST BE FILLED

And only trained men can fill them. You can get vour
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 partial technical knowledge move slowly, or stand
still, while you-——the man with advanced technical
training—plunge ahead in the golden world of elee-
tronies opportunities.

To help us answer your recquest mtEHigcnlly,
please give the following information

3224 16th St.,

course outline.

| e e — e ——

November, 1956

CAPITOL RADIO ENGINEERING INSTITUTE

Accredited Technical Institute Currlcula—Founded in 1927
N.W,, Dept. 1211-C. Washington 10,
Send hooklet ““Your Future in the New World of Electromcs” and

\[] Practical Aeronautical Electronics Engineering

SCHOOL BACKGROUND . ... ... ......... CHECK
........................ FIELD OF
""" GREATEST
ELECTRONICS INTEREST
EXPERIENCE ... .ouvenrannnnennnans..
_______________ Name ...........
IN WHAT BRANCH OF FLECTRONTCS ARFE | Street ...........
YOU MOST INTERESTED. Rlon

Check: D Home Study

MILTYARY ' i
COMMUMICATION,
MANUPACT iy

ACQUIRE NECESSARY TRAINING AT HOME

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

SEND FOR FREE BOOKLET. IT TELLS YOU HOW
How to gain career success in the tremendous elec-
tronics industries. It pinpoints opportunities which
exist. By 1960, the electronies industries will do no
less than 16 billion worth of busginess per vear, not
counting military orders. Take TV for examnle: There
are about 34.000.000 TV sets and over 425 TV sta-
tions on the air, Color TV is pushing ahead fmlou.,ly
There is but one field of maximum opportunity in this
electronic age.

CRE! TRAINS YOU IN MINIMUM TIME AT HOME
Thousands of men hefore vou have henefited quickly
from CREI Home Study tiaining. 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 CREI to thank.”—Frank A. Eckert, 22 Clover
Lane, Levittown, Pa.
VETERAN?

FAthﬂoquSA;OR If discharged after June 27, 1950, let

N new GI Bill of Rights help vou get resi-
CREI s known dent instruction. Check coupon for full
and respecled data.
throughou the

LIKE TO STUDY IN WASHINGTON?
CREI also offers resident instruction at
same high level day or night. Classes
sturt often. Check coupon for Residence
School catalog. Qualified residence grad-
ga%es earn degree: "‘Associate in Applied

Elecv.rc'nlc vmrld
Since 1927 we
have trained thou-
sands in the mili-
tary. industry and
government.
f“ASK ANY ENGI-
NEFR.”

THIS COUPON

[ Practical Radio Electronies Enqineering
[ Broadcast Radio Engineering (AM, FM, TV)
[ Practical Television Engineering

State
D Korean Veteran

....2Zone. .
Y‘\ Rpsfduvce §c"mol

%)
~0



4 AND 6 TRANSISTOR SUPERI

POCKET AND HOME RADIC
FOR SPEAKER AND EARPHONE OPERATION

POCKET SIZE: 4L x 3-5/16"W x 17D BUILT-IN ANTENNA! REQUIRES

NO EXTERNAL ANTENNA OR GROUND!
Lofoyette engineers have designed this fascinoting 4-transistor superhet receiver kit
in o unique and interesting form. It is, by itself, o completely self-contained,
pocket sized persanal partable set which aperates o miniature eorpiece so only you
con hear; by plugging into the KT-96 kit listed below, it is instantly converted to o
full 6-transistor home radio, complete with speaker far the entire family to enjoy.
The set |s completely subminiaturized ond utilizes the new, radicolly different
Argonne '‘Poly-Vari-Con®® vitro miniaoture 2-gang vorioble condenser. You will be
delighted with the truly subminiature ports, from the variable which measures only
1-1/16” square x %” deep, to the tiny 1.F.'s ond electrolytics. The chassis meosures
only 47 L x 3-5/16” W x 1”7 D. You'll be omozed at its performance. ‘Circuit fea-
tures use of 4 transistors (2 high frequency and 2 audio type) plus o germanium
diode, 2 1.F. stoges and built-in high gain ferrite core and ontenno. The result is
o sensitive, stable ond selective set covering the entire broadcast band. Requires no
autside antenna or ground connection. The kit is furnished complete with transistors
and all ports, including bottery and chassis already drilled and punched. The ear-
piece and corrying cose are accessory items, not supplied. All necessory pictorial
ond circuit diograms are furnished with simple, eosy-to-follow instructions. Shpg.
wt., 2 1bs.

KT-94 Xit

Ms-311 LEATHER CARRYING CASE
MS-260 Super power dynamic earpiece .
MS-278 Economy earpiece ...

2-TRANSISTOR CLASS B PUSH PULL OUTPUT
STAGE KIT WITH SPEAKER SELF-CONTAINED IN
BEAUTIFUL PLASTIC CASE.

® CONVERTS 4-TRANSISTOR KT INTO A -4-TRANSISTOR HOME RADIO WITH SPEAKER

BUILD
THIS

.Net 19.95

Net 1.95
..Net 3.95
Net 1.95

Add a completely transistorized push-pull avdlo stage te your 4 transistor recelver. Complete
stage Including speaker and case measures only 3”7 H x 2%” W x 1%~ D. Plugs right into
4 transistor kit above. Converts your 4 transistor set to s 6 transistor plus diodes superhet
recelver. Performance equal or superior to commercially wired sets selling at more than twice
the price. Kit Includes 2 transistors, 2 transformers. 2%” PM speaker, pre-punched
chassis, speaker case to hold entire stage, battery, hardware, instructions and diagrams.
Shpg. wt., 1 1b,

aviesress Not 17,50

Basic FM-AM Tuner

having outstanding T L COMPLETELY
specifications and de- e . WIRED
livering astonishing ; . AND TESTED!
performance — all at } t "8 ACCURACY AND

- 4 a budget price in easi- ~ QUALITY
34.95 Iy assembled kit form, | ' GUARANTEED!

¢ AFC DEFOEAT CIRCUIT WITH FRONT PANEL CONTROL
22.50

-SEELEY DISCRIMINATOR CIRCUIT
® GROUNDED GRID TRIODE AMPLIFIER
® 20-20,000 CPS RESPONSE
Choose thia 7 tube compact high-fidelity FM-AM tuner whose
characteristic features are found in units costing many times as
much, and whose performance s unheard of at thia low price. ® FREQUENCY 120KC
There are two front panel controls, a function control for AM, to 260MCI

FM, PHONO, TV and a tuning/AFC defeat control, Features Arm! ® 120KC to 120MC ON FUNDAMENTALS!

atronf FM circuit with limiter and Fosater-Seeley discriminator. e 30 DAY TRIAL PERIOD! FULL REFUND IF

S L O AN O T I L Sl B YOU ARE NOT SATISFIED FOR ANY REASON

impedance audio output, ¥ Completely wired and tested instrument. Do not confuse
SPECIFICATIONS with kits sold in the same price range. Has the quality and

accuracy of instruments selling for 3 to 4 times as much.
FREQUENCY RANGE: FM 88.108MC, AM, 530-1650 KC. AN- Six overlapping ranges — 120KC to 320KC, 320KC to
TENNA INPUT: FM, 300 ohms, AM Ferrite Joopstick and high 1000KC, 1MC to 3.2MC, 3.2MC to 11MC, 11MC to

impedance external antenna. DISTORTION: l..ess than 1% at 38MC, 37TMC to 130MC — all on fundamentals — cali-
rated output. FREQUENCY RESPONSE: FM .5 db 20 to brated harmonics from 120MC to 260MC. Switch between
20,000 cps, AM = 3 db 20 to 5000 cps. SENSITIVITYx FM, & internal modulation at 400 cps or any external source at
UV for 30 db quieting, AM, Loop sensitivity 80 UV/meter other frequencies. 400 cps signal can be used separately.
SELECTIVITY: FM, 200 KC bandwldth 6 db down; 375 KC F! Outputs are unmodulated RF, modulated RF and 400 ¢ps
discriminator peak to peak separation, AM 8 KC bnndwn.h [ db audio. RF output is in excess of 100,000 micro volts.

go]wn. ITOA;E; REIE:TIK:NX 301%17“?in‘i:%un'1’l"urg LTEVEZLxlggTq’b Jacks are provided for high or low RF output
elow % mmodulation: MPLEMENT: g . -
1-6BE6, 1-BAG, 2.6AUS, 1-6ALG plus selenium rectifier. SIZE] || THEhy stable special circuit design. Fine adiust RF con-

[377% hlxh 9% " wide x 9V/>" deep (excluding knobs). CON-

SUMPTION: 30 watts, For 110-1207 60 cycles AC. Attractive || Oonch etched dial plate = protected by clear plastic bezel,

gthched fopgel;mplnted and lacquered finish. Less metal case. output eliminates need for special connectors. Gray metal
Pg. wt., q NET 34.95 case — carrying handle — complete with leads, line cord

K7.100 . M and plug. For 105-125V. 50-60 cycle A.C. Shpg. wt.,

8 1bs.

ML.Ioo....MemL cage for above, Shpg. wt., 3 Ibs. ... 5.00
LSG-10 — Signal Generator ............................... 22.50
fa (Iqedlk o 183-08 Liberty A}le g o
]AMAICA 33 N N. Lol Vi . Fordham Rd. , N, entral Ave.

include posfoge with order.
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LAFATETIE
LAY

REE/
LFA 3 T ]'5
CATAI.UG

3

New Lafayette Hi-FI Przam Kit using
new GE 2N194 quallty audio translstors.
Separate Volume, Bass and Treble con-
trols. Frequency response 20-20,000 eps.
Three phono and microphone. Provides
low-nolce, stable preamplification with-
out hum and mierophonics. Complete with all parts transistors,
pre-punched chassis, battery and detailed step-Dby-step Instrucilens.

ELECTRONIC CATALOG
PACKED WITH MONEY SAVERS

Packed with the lorgest selection of Electronic, Radio and
TV. Parts, ond equipment, PA, Hi-Fi systems. tubes. an-
tcnnos, Transistor Kits, ports and components, Test Equip-
ment. new build your own kits. teols. books. Microscope,
d-afting equipment, Binoculors. Telescopes, All Rodio. TV
aad Hom supplics — ALL AT GREAT SAVINGS — For the
c-onomy minded secvicemen. dealer, engincer and tech-
nxion. CHUCK FULL OF BUYS: SEND FOR YOUR FREE
COPY TO-DAY.

. A YRUE POCKET SUPERHET RECEIVER-NO EXTERNAL
NTEN ® NO EXTERNAL GIOUND'

A remarkable sensitive, super-selective
packet superhet receiver with astonish-
ing performance over the complete broad-
cast band. Uses 2 high-frequency and
one audio transistor plus efficient diode
detector and features 2 specially matched
IF transformers far maximum power
transfer. The components are housed in
a professional looking beige plastic ease.

Size ¢%”7 3 3%"” x 1%”. Shpg. wt., 2 lhs.
KT-117 —Complete Kit 18.45

; 5 TRANSISTOR
PUSH PULL AMPLIFIER KIT

® Y WATYT, CLASS 8,
PUSH-PULL OUTPUT

® CRYSTAL AND MAG.
NETIC INPUT

® SEPARATE BASS AND
TREBLE CONTROLS

5 transistor aadio amplifler

phonos—microphones—tuners—

ete. Excellent for tho experimen-

. 8 L T
ﬁx_ &
ter—student—or any one desiring

0
i good transistorized amplifier.

a
U-es rew G.E. 2N189 and "‘\186A transistor. Inverse feed back
for reduction of distortion. Transformer coupled driver and output
all

8,

e

New

stuges. Complete with punched chassis, knobs, t-ansistors,
parts and detailed instructions and dlagrams. )
KT1-104—3.2 ohm output... .. Net 22.95
KT-105—8 ohm output. Net 22.95

TRANSISTOR CODE PRACTICE
OSCILLATOR KIT

For those In crcsted In mastering the Inter-
natlonal code dlo tore oscillator is
cssential. The clrcun. of thi: transistorized
feedback gscillator has the slmpliclty of the
neon glow, the signal strength of the vac-
uum tube. and requires only twv penlite
cells for weeks of service. It may be used
for solo practice. or two may send and re-
celve with the same unit. Kit comes com-
plete with Translstor, Telegraph Key, He-
sistors, Condensers, Masonite Board, etc.,

The rcceher s appearance enhanced by attractive maroon and silver
station dial. Sensitive huiit-in ferrite antenna ellminates need for
external antenna. A designer’s dream in a true pocket superhet

receiver! Complete with all parts, transistors battery, case. dial
and casy to follow step-by-step instructions. 44%32%”x1-1/16%,
Shpg. wt.. 1 1h

KT<11§ —Complete Kit, less earphone ..Net 16.95
MS$.260—Super Power Dynamic Earphone.. Net 3.95

1 AND 2 TRANSISTOR POCKET

RADIO KITS

ONE TRANSISTOR POCKET RADIO KIT—KT-97
@ IDEAL FOR STUDENTS, HOBBY-
ISTS AND EXPERIMENTERS
@® PRE-PUNCHED CHASSIS FOR AD-
VANCEMENT TO 2 TRANSISTOR KIT
Ideal, low-cost transistor pocket radio Kkit.
Super~se]ecuvo ferrite loop antenna permits
good reception up to 50 mile radius with
approx. 50 ft. antenna and good ground,
Provislons for advancement to 2 fransistor
recelver. Complete KIt with simple de-
(allel} instructions. 3%” x 2%~ x 1”. Shpg.
wt.,
KT- W—Complete, less carphones..Net 4,50
TWO TRANSISTOR POCKET RADIO KIT—KT-98

Contains all KT-97 components plus additicnal R-C coupled tran-

sistor staxe for increased sensitivity and output. Complete with

instructins:. Shpg. wt.,

KT-98 —Complcte 2 “Transistor Kit, less earphone......Net §.95
..Net 1.49

MS-111—Crystal earphone for KT-97 and KT-98..
Net 3.85

and Schematle Dlagram.
.. Net 2,99

KT-F2 ...
Cannon EC .. Net 1,33

—Sln;:le chdset

Packed into a 212”"x412”x184" plastic case
This Two Transistor plus crystal diode radiol
4it offers many surprises, utilizing a regener:
ative detector clrcuit with transtorimer coupled
audlo stage, glves you high galn and excel-
ient seiectivity. Pulls in distant stations with
ease with more than ample earphone volume.
Kit comes complete with two transistors
crvstal dlode, loopstick. Argonne transistor
audio transformer, resistors, condensers, plas-
tic case, ete. Including schematic and in
structlol 15,
68A Complete Kit less earphones.

™mS.260 Netv Super Fower D\naﬁiib'
Earphone, tdeal for Transistor
Ctircuit fmp, 8000 oh L of
2000 ohm .

NEW POCKET AC-OC VOM MU
2,000 ahm per Volt on AC & DC

® Completely wired — Not a kit
Accurate VOM with a sensitivity of 2000
ohms per volt on both AC and DC. Single se-
lector switch. 8” 160 amp. meter. Scales:
DC Volts: 8
0-10-50-500-1000; Ohmas:

DC Current: 500 ua and 600 m.

MS-260—Super power dynamic earphone..
20,000 OHM PER VOLT MULTITESTER SEMI KIT

A new kind of kit—the difficult “ork i8 aready
done—you wire in only a few muitipliers and
mount the battery holder to complete the unit.
A f{ine high sensitivity (20,000 chms per volt DC
—5000 ohms per volt AC) instrument employing
a 3” 40 microamp movement. Has 4 DC voltage,
4 AC rvoltage, 2 DC current, 3 resistance and 2
db ranges. Complete with test leads and de-
8ize 3%” x 4%” x 1%”. Shpg. wt., 3 lbs.

veeeee.Net {1.95

165-08 Liberty Ave,
JAMAICA 33; N. Y.

SEND FREE
CATALOG

talied instructions.
KT1-20—Kit

L]ty

Radw

NAME e e e e e e e

ADDRE(S — — = — = e e e

—20 to +22, +20 to 36; Capacity:
to .2 mfd and .005 to 1 mfd. Heavy plastic
panel, metal botiom. 434" x 312" x 1%".
wuh bnuenes and test leads. Shpg. wt. 4 lbs,

Novembar, 1956

CUT oUT
AND MAIL
"TODAY!
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KITS!

HERSHEL’S KITS

KITS!

ACCLAIMED BEST!

ALL KITS CONTAIN THE FINEST
ASSORTMENTS. OVER 10,000 SOLD!

30 TUBE SOCKETS
2V2-lbs of HARDWARE
15 ROTARY SWITCHES
10 Electrolytic Condensers
40 Rodio & TV KNOBS
40 BY-PASS Condensers
60 CARBON RESISTORS
60 MICA CONDENSERS
100 SET SCREWS

8 TN22 XTAL DIODES
50 Ceramic Condensers

15 Variable Condensers
(Air and Mica)

50 RF CHOKES

20 POWER RESISTORS

1 Phono Motor 115 Vac.
50 TERMINAL STRIPS
200 ft. HOOK-UP WIRE
1 TRANS. 6.3V-110 Vac.
5 Meissner Plug-ln COILS
5 PILOT PANEL LITES
50 FUSES 3AG UP

1 Meter Rectifier O-1MA.

1 IGN. COIL 3V-15,000
VSEC.

25-Ft. Phono-Mike Cable

3 SELENIUM RECTIFIERS
(65 MA. 110V.)

1 PHOTO Electric CELL

10 STRAIN INSULATORS

1 TELEGRAPH KEY

5 MICRO SWITCHES
75in. 300 OHM TV LEAD-

25 TV STAND OFFS
24 SHOCK MOUNTS

1 PHONO XTAL with
NEEDLE

1 PIX TUBE BRIGHTENER

3 CONDENSERS (500 MMFD
20,000 Volt)

100 Ft. of SPAGHETTI
1 RCA Flyback Trans.
10 BATHTUB CONDENSERS
10 GRAIN WHEAT LAMPS
5 RADIO-PHONO CHASSIS

4 LOOP ANTENNAS
(RADIO)

1 PHANTOM ANTENNA
A-62

100 SPRINGS (RADIO-
PHONO)

5 RADIO NOISE FILTERS

25-Ft. RG-58 /U COAXIAL
CABLE with PLUGS

2 Powerful ALNICO 5
Magneis

YSTERY PACKAGE

of ELECTR

Worh

ONIC PARTS

rprise
$80.00 1t's the \5". 20
o

our Price

w us?
vT.
s 95 it?e geat gift for

v,m:' hams, €i¢:
30-bs

ARC-5 COMM
AN
TRANSMITTER

TFERMS: Cosh with order or 25% DOWN—BALANCE C.0.0.
ALL PRICES NET F.0.B. DETROIT MINIMUM ORDER $2.00

5249 GRAND RIVER Detrsit 8, Michigan
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Letters (Continued from page 28)

tube where vou think the numbers were oricinally
positioned. Let the black wax cool, and aiter a
short time heat the tube to melt the wax. Once the
lump of wax is removed, rub the tube briskly—the
numbers should suddenly reappear. Do this a few
times, as the numbers will soon fade out again.
PriLip Horr
McKees, Pa.

® Best method is to apply full strength household
ammonia to the tube. This will generally bring
the numbers up.
F. R. CoLEMAN
Victory, W. Va.

Ovwuce again, many thanks to all readers suggesi-
ing ideas on how to bring up invisible tube num-
bers. Other methods were printed on puge 30 of
the October issue.

Building P.E. Projects
m This photo shows most of the construction
projects that I have built from the pages of P.E.
I had a real “ball” building them. There are cight
in all, counting the extra metal locator, field
strength meter, and R/C battery rejuvenator that

are not shown. In the photo (from left to right)
are the Lorenz transmitter, headphone adapter,
battery eliminator, thyratron experiments and
metal locator.

Do~ Boages
Manhattan Beach, Calif.

Medium-Wave DX
®w 1 have been reading the letters about long-wave
DX and thought some readers might be interested
in medium-wave (broadcast-band) DX. Some of
my best loggings include: LRA, PAR, CBI38
BED2, CMBZ, WNEW. WWVA, WINS, WCAU,
CMQ, PRES, and WMGM.

1 use an Eddystone 740 receiver and a 33’ an-
tenna. I would like to hear from other readers
about their DX.

Foppie W. Bury

81 Pvenot Hall Lane
Cleckheaton, Yorkshirve
England

Thank vou, Eddie, for your interesting letier.
Although POP’tronics does not publish a colwmn
on mediuwm-wave DX, we do recommend that vou
contact the Newark News Radio Club, 215 Market
St., Newark 1, N. J., about its bulletins on broad-
cast-band (as we call it in the states) DX.
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i VOLOMETER — EMC Model 102
Durable molded bakelite case, pocket size.
Features 800 micro amperes D’arsonval-type
meter, 312 inch plastic meter, accurate to

g wilhin 29%. Three AC current ranges ~ and
i the same zero adjustment for both re-
r sistance ranges.
% $1490 wired & tested $12.50 kit form

VOLOMETER — EMC Model 104

This precision-engineered instrument fea:
tures a 414, inch, 50 microampere meter,
with alnico magnet . . . with 3 AC current
ranges to 3 amps and three resistance
ranges to 20 megohms.

$26.95 wired & tesied $19.25 kit form

MUTUAL CONDUCTANCE
TUBE TESTER — EMC Model 206 P

One of the finest pieces of tube testing
equipment at a price comparing favorably
with emission-type testers. This completely
fiexible model using lever-type switches
offers extremely accurate results with ease
of operation.

$83.50 (hand rubbed carrying case)

TUBE TESTER and REJUVENATOR —
fgﬁ EMC Model 209

.
‘3‘ . ‘a Miniaturized instrument gives fast, abso-
= lutely accurate checks for tube quality,
N ﬁ ¢ shorts, leakages, continuity, and opens on
4 3l modern and future tubes . uses stan-
[ ~ dard emission test for quick readings on
modern, 312" plastic meter. $38.50 in
hand rubbed carrying case.
$35.90 (hammertone metal case)
$25.90 kit form

THUHLL

VACUUM TUBE VOLTMETER —
EMC Model 106

Specially designed for field alignment of
TV and radio sets. Uses 19% precision re-
sistors for voltage multipliers. 5 db ranges.
Full scale deflection of 1V volts for both
AC-DC volts. Housed in compact portable
hakelite case. Size 4Ya” x 5" x 2%’
Net weight 3 1bs. )

$35.00 wired and tested $23.90 kit form

VOLT-OHM-CAPACITY METER —
EMC Model 107

Directly measures capacity, resistance and
complex waveiorms peak to peak. Some of
the high quality features at no extra cost
are: expanded scale cannot burn out . . .
measures 50 mmfd to 5000 mtd . . . induc.
tance from 1.4 henries to 140,000 henries
in 4 ranges . . . 1% multipliers for voltage
capacity and resistance measurements.

$48.90 wired & tested $3450 kit form

EMC Model 601

over 75 kilocycles.

WIDE BAND OSCILLOSCOPE FOR COLOR AND MONOCHROME TV

EMC Model 601 oscilloscope gives you the highest quality features ever found in this price
field. Exclusive features: full 5 mc bandwidth for color TV servicing — push-pull vertical
amplifier, .02 volt per inch sensitivity — 5 UP1-5" scope tube - 60 cycle phasing control —
DC positioning controls eliminates overshooting and bounce — built-in peak-to-peak calibration
reference — 2-step compensated attenuator input — multivibrator sweep, from 15 cycles to

$117.90 wired and tested — $70.90 kit form

Write today for FREE illustrated catalog and technical information on the EMC economy line.

RF—AF CRYSTAL MAKER

l’ . TV Bar-Generator — EMC Model 700
5 @’{Q The popular 700 has three extra features —

- . s bar generator for TV adjustment with a
4 nw s @ ™ \ariable number of bars available for hori-
‘* “ zontal or wvertical alignment, Complete

ERE T coverage from 18 cycles to 108 megacycles
on fundamentals.

$55.90 wired and tested

Yes, send me o complete cotalog of all EMC Instruments plus full
information about the EMC “Profit” Plon for jobbers. Pi.g
NAME N

OCCUPATION
COMPANY.

STREEY.
ary. STATE

| November, 1956



Cave 4t Ecce

Parfs KifS.' Buy in Kit Form and Save $$$%

Convenience of having parts
at hand saves you time and money. All new useful parts. No dogs. All popular brand mdse. Your word-
of-mouth advertising makes our business. Satisfaction Guaranteed or money refunded. lllustrated are

Many of these kits may be purchased for less than any single item alone.

kits like those you receive.

A, KIT Power Resistors

Navy power resistor kit. 50
of various values from 10-
160,00¢ ohm 25 to 200
watts. the
160,000 watt
bleeder would cost sepa-
rately. Ship. wt. 11 lbs.

_ B. KIT
Variable Condensers

10 new popular replacement
variables from one to five
gang. Ship. wt. 9 lbs.

C.
Midget
Variables

$2.99

Includes 10 assd. variables
such as 100 mmid. BUD
MC1265 31 plate (reg. net
$2.45), 243 mmfd. dual 33
mmifd, also 3, 15, 35, 50
and 100 mmid. All midline
types. Ship. wt. 3 Ibs.

D. KIT
PaperTubular
Condensers

$2.99

50 popular sizes including
plastic and metal encased
from .001 mfd. to 1 mfd.
600 V. and cathode by pass
types. Poular brands, no
freak types or sizes. Ship.
wt. 3 lbs,

F. KIT
Radio Knobs
100

$2.99

100 various knobs for radio
& television. Push on, set
serew, pointer, audio, red,
brown, black and white. All

for reg. 14" shaft. Ship. wt.
3 lbs.
G. KIT
Wafer
Switches

$2.99

26 assorted bakelite and
steatite insulated single &
multi-gang types for band

K. KIT
Insulators
a )
¥ 35299
50 pes. Includes aircraft
strain, antenna, feed thru.
stand off, and mounting
types. All low loss. Ship.
wt. 6 lbs.

L. KIT—RF IF

Contains 26 ass’d. IF, RF,
0OSC, antenna, and a $5.75

change and other circuits. Mejssner wave  trapper.
Ship. wt. 4 lbs. | Ship. wt. 4 Ibs.
2 H, KIT | M. KIT
Rheostals & Lamp Bulb
Pote'nhom- Replacement
eters 2 99
%
$2.99 ‘ $2.
100 bulbs of radio, flash-
26 assorted replacement, | light, and automobile types
regular & midget types. 2.5 to 12 V. Popular types.
Ship. wt. 4 lbs. Ship. wt. 2 lbs.
1. KIT N. KIT
Mounting 3
Hardware Fuses

| $2.99

100 pes. various terminal
strips of screw & solder
types. Ship. wt. 3 lbs.

=1 E. KIT

il ) Tube

.ﬁ Sockets
$2.99
829, 852, Steatite, XU-4

Pin, Acorn, miniature, octal,
loctal, wafer, and molded
types. A whale of a buy.
60 in all. Ship. wt. 3 Ibs.

J. KIT
Coil Kit
$2.99

50 pcs. Contains RCA TV
IF's, Ose. HV. osc. RFP
choke, antennn, & RI coils.
Ship. wt. 8 lbs.

$2.99

100 popular ass’d. cartridge
fuses including 70 amp. type
for the mobile installations.
Ship. wt. 3 lbs.

O. KIT
Television
Yokes

$2.99

3 assorted replacement
yokes. Ship. wt. 4 lbs.

|

P. KIT
Hook Up Wire

$2.99
o

Over 7 lbs. or 1000’ of
various cut lengths hook up
wire all ready stripped at
each end and tinned for easy
soldering. A real time saver.
Multi colors to give the pro-
fgssionﬂ] look. Ship. wt. 9
lbs.

> Q. KIT
Electrolytic
Caps

$2.99

20 misel. electrolytics for
filter replacement. Paper,
can, and plug-in types. Ship.
wt. 3 lbs.

R. KIT
0il Bathtub
Cond,

i $2.99

25 ass'd. bathtub by pass
condensers for that rugged
service construction. hip.
wt. 5 lbs.

S. KIT
Box of 50
Crystals

$2.99

Many for ham

Assorted.
bands. Ship. wt. 3 lbs.

T, KIT
Carbon
Brushes

. $2.99

Over 100 assorted new dy-
namotor and motor brushes,
most with spring & bronze
lead. Ship, wt. 3 lbs.

Christmas Special!! au 20 ks *“49%

Save money and give the gift that will keep any radio man busy for hours going

parts that will be the envy of his fellows.

ful, new merchandise. All sold to satisfy or money refunded.

thru this treasure house of
Over a $1,000 inventory. Remember, this is ail picked, use-
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Include these items in orders of $5.00
A N X or more or remit 50c addn. for cost of
handling. All new mdse.
Shock mounts. AN-148A
Lord 1179A/U. ! Antenna
Ship. wt. 3 I1hs. 5
Set of four. Price..79¢ é})l(?-p].BO M% ‘

wt.
able eguipment or re- Ibs. Pri =
placement. New canvas % : 2 n;e
Co-axial relay - or leather. choice. Ship. m a ea.
—12 V. or 241 wt. 3 lbs. Price.79¢ ea. $ 7
V. operated :
& can be con- =

ESSE BAR

Butterfly — 8
stator 7 rotor
for 300-1000 ;¢
Mc. Ship. wt.
3 Ihs.

Price. .$3.95

Thermometer — 40° to
110° F. Mount element

Dual .1 mfd. 2
4500 V. cap. M M

nected for 6 thru wall for outside .

L e R g t Ship. wt. 4 lha, | type. Ship: wi. |

with mtg. plate. Size S DIV 2Sw 2”1)“'; D it

43 x 538 x 21", Ship. Price.......%$3.50 ea. S S
t. 2 lbs. Wood varnished instru- Price.$1.79 ea. -

Price . ......$1.25 ea. ment case for precision T

RBM 6 V. 35 :
Amp. Contact Re- f
lay. Ship. wt. 1

1b

instruments. Size 20”7 x
9” x 434”. Ship. wt. 7

Miniature pump.
Ideal for aeration &% 1bs. I’nce. .. 91.75 eca.

r i ' rrice .. ;
R L 1 RPM Haydon e 7Rt
strainer. Ship, wt 1 1p. | Timer Motor. h ) Cam operated switch. D
Price.........79c ea. g';”’v “"2017191": - Six individual SP | y gil Capac-

110 V. AC......%1.49 switches with roller itor. Ship. wt.

1;1517 Key. - —_— -~ | type push buttons. Ship. 2 l.bs.
Shigy Ps 0, 4 MFD — 600 3 4 wt. 2 1bs. Price 79¢ ea. | Price
P’;, V. Capacitor. $1.79 ea.
’[scfoo = Oil tyvpe. Ship. — -
. a wt. 1 1b. ) .12 mfd. .
| Price..79¢ ea. ST ARNES 15,000 GE . Q.,,

110-335 Me. Pyranol Ca-
Antenna. pacitor. .
Ship. wt. 54 Ship. wt. 9
1bs. boxed. Ibs.

Remote tun-

Q%Va?{r‘or m Push button
e -

et S control C30/

ARC-5. Ship.

‘Q)Ellle;ezqrul‘i:t.io. Ship. wt. wt. 2 Ibs. Price .$1.25 Price -
2 Ibs. Price. ...79c ea, | lice.79¢ ea. $3.75 ea, -
GOLF CAR MOTOR $4.50 ANNUNCIATOR PANEL 1 KW PLATE TRANSFORMER

$17.50

A1 ma HV. Plate trans-
former for the con-
struction of that 1
KW. Rig. Two CT 400
V. windings may be
series connected for

New 13 HP. bat-
tery operated
motor for huild-
ing up your golf
car or other use.
Operates from 12
to 24 V. with

g o $2.95
; Contains four
sensitive coils

which drop
announcing
plate on energizing. Contains

speed to 6000 : also 8 phone jacks for use on 800 V. Size 914”

RPM. Measures switchhoard, door systems, etc. 9” x 8”. Ship. wt. 100 Ibs. New

41,7 dia. x 9” long, % ” shaft. Wt. Panel srze 714” x 214 ”. Ship. Navy surplus.

1114 lbs. Ship wt. 13 lbs, wt. 3 lbs. New. Bricer dorl's t fuak ba b A2 $ATH50) (€25
OAV- 1 TEST SIGNAL GENERATOR $19 95 POWER SUPPLY KIT

Al omatant froenty e anavason aod MRS o $2.99

ﬂﬁ?:mctx’u STTF ampliner stayes in the cO 46 ACG -

type receivers, The generator covers the range .
between 150-250 megacveles. Amplitude modu- v Components include power
lated square wave output is obtained at frequen- 1 transformer, dual 12

cies of .1, 1, 10. and 100 Ke. depending on the henry choke, two 4 mfd.

position of the Freq. mod. I'ulse switch., A 15

Mc. s-g:iml is also provided by a ]secun\(/l osg stage. 3 ! 600 V. oil coniensers,
Power is supplied by internal 115 V., 680 cyele 2 ? - S e 1 e
AC supply connected ta source by cord providecd. 1k E i rectifier tube & socket,
Wt of unit 62 1bs. Brand new wilh Instiuetion - - '. ‘ and hook up wire. Use
book: IEmiceisdd ¥ . L4848 L b didas e ad nt $19.95 e i «.;! - s ¥ = usual power supply cir-

cuits for full wave 250 V.,
150 Ma. DC or half wave

500 V. 150 Ma. DC sup-
TEST SET EE-1 plies. Ship. wt. 30 Ibs.
NEW—$19.50 All for $2.99

A test set for aircraft contain-

‘"gl'\c f DC volt, ohms, meter, | Tube Checker...Dynamic Mutual Cond.
tachometer, pressure gauge &
test gauge cords & tools. In $22-50 ea.
aluminum suitcase tvpe case Here is a real buy on a port-
that opens forming sloping 2 able dynamic mutual! econduct-
% ol ance tube checker built for the
secjepaneltifilceal ftorfhovniigst Signal Corp. by leading mfgrs.
bench applications. Cost hun- Checks most of latest tubes in-
dreds of dollars but yours in cluding TV tvpes. Some defect
riginal ev B ippi n- is in all but can be easily re-
O Svasuateliishinping s paired by the radio man, some-
p— tainer for only $19.50. Ship. times oniy a tube needs re
| S e wt. 270 1bs. placement. Ship. wt. 18 lbs.

REMIT SHIPPING CHARGE AND INSTRUCTIONS WITH ALL ORDEg . OTHERWISE ORDER WILL BE
ssE SHIPPED EXPRESS COLLECT. ALL ITEMS GUARANTEED TO OUR SATISFACTION OR MONEY

REFUNDED IF RETURNED PREPAID WITHIN 10 DAYS OF RECEIPT.

ADIO €O. 42 WEST-SOUTH ST.---iNDIANAPOLIS 25, INDIANA
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Home, car, TV,
appliance repairs: VACUUM TUBE
#5460  NEWI VOLTMETER
REDI-TESTER #n
KIT $12.95 KIT $25.95
WIRED $15.95 WIRED $39.95
» » . 1) / °
aond ove 00.000 - - :
3 EBUSH:RULT = : — NEW! COLOR &
SCOPE #4125 BLACK-8-WHITE

KIT $44.95 S-MC TV
WIRED $79.95 SCOPE #460
| Lowest-priced KIT $79.95
professional Scope WIRED $129.50
U H [ @
» - 4
NEW! 20-WATT
ol NEW! HIGH
ra-Linear
B ioH 7 m;;un
PREAMPLIFIER fHF61
HIGELIRY KIT $24.95 WIRED $37.95
#HF20 RHELIEIER with Power Supply:
KIT $49.95 WIRED §79.95 | )7 $29.95 WIRED $44.95
4
NEW!  }
REAF SIGNAL | TV-FM SWEEP
-4
GENERATOR #324 (89§ GENERATOR
(150 ke to 435 md!) #30
KIT $26.95 WIRED $39.95 KIT $34.95 WIRED $49.95
(] AN
DE J (] = ° 0

oV & 12V
BATTERY
ELIMINATOR X » 3
CHARGER R-C BRIDGE & R-C-
KIT $29.95 WIRED $38.95 COMPARATOR #9508
KIT $19.95 WIRED $29.95

BUEIHLL; 84 withers st., Biiyn.,N.Y.

Show me HOW TO SAVE 50% on Loboratory Preci-
Send FREE catalog &

sion test instruments & Hi-Fi.

name of neighborhood EICO Distributor. PE-11
Name; 5z A% 2 3 BRI A B e e a B LRI E oG ma b
Address; hza Aa & ol Varad o sl alis el B
ity . A 4 hipce & a 8wl i Zone Statecin e dit wal e
Occupation. . . ... ... ... ...
Prices 5% higher on West Coast
NEW! PEAK-to-PEAK 00 O ]
== VIVM MULTIMETER
#1232 & UNI-PROBE #536
{pot. pend.)
KIT $29.95 KIT $12.90

WIRED $49.95

O : U g
. :
w il @&5
& P el
TUBE TESTER #625
KIT $34.95 WIRED $49.95 KIT $69.95
o RVE Q
L)
“ Sine &
L \v Square Wave
AUDIO
GENERATOR #377 PP
KIT $31.95 WIRED $49.95 :
D DO e )

WIRED $14.90

| NEW! DYNAMIC

TRANSISTOR TESTER

{ RF-AF SIGNAL

#666

CONDUCTANCE
TUBE &

WIRED $109.95

GENERATOR
#320
WIRED $29.95

MULTI- SIGNAI. rkAcEk #145
KIT $19.95 WIRED $28.95

electronic equipment
batteries:

BATTERY TESTEK
#5684

KIT $9.95

WIRED $12.95

=% Test radio, hearing aid, "
flashlight, photo-flash,

MULTIMETER
556
(42 METER)
KIT $16.90
WIRED $23.50

RETMA Res. Sub.
Box #1100
KIT $5.95 WIRED $9.95

ST —
[ﬂ:‘-gjmm Cap. Sob
= Bax #1120
WIRED $9.95

KIT $5.95
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dS TELEVISION ELECTION READOGRE:f5

Politics and pure reasan

mix in computer guesswork
on national elections

By HERBERT REID

Lowell Thomas (above)
and Charles Collingswood
(left) take tips from Uni-
Bl vac in following the
# progress of the election.

Electronic Election Bet

WIGHT EISENHOWER and Adlai Ste-
venson won’t be the stars of the show
when TV covers the election. At the mo-
ment of decision, CBS cameras turn their

backs on personalities, parties, and pas-

sions. Instead, Univac, Remington Rand’s
giant electronic computer. swings into fo-
cus. With its blinking lights and shining
dials, this computer out-sparkles even the
flashiest politico. But, unlike the ecandi-
dates and their drum-beaters, Univac never
raises its voice. The even-tempered hum-
ming of its circuits and the logical nature
of its innards bespeak the very oppasite of
politics: pure reason.

For all its rationality, Univac won't
throw a wet blanket of cool mathematics
over the excitement of election night. On
the contrary, with the whole nation figur-
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ing the odds of the race, Univac gets into
the act as champion guesser of them all.
Hindsight for the Future. If you are
planning to wager some last-minute elec-
tion bets, Letter take a tip from Univac,
no matter what your own ‘“expert” no-
tions rmay be. CBS learned this the hard
way on election day in 1952. At 8:30 P.M,,
November 4, less than two hours after the
first poll closed, the computer had pre-
dicted an Eisenhower landslide. At that
time, only three million returns were in
from scattered Eastern states. No returns
at all had been received from 21 states.
Univac had to rely solely on historical in-
formatfon in those cases. But the machine
wrote: “100:1 in favcr of Eisenhower.”
Evervbody had been expecting a close
race. The scientists masterminding the
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Latest election forecast rolls out of automatic
typewriter.  Rack in rear does the reckoning.

computer were doubtful of their own ro-
bot. They threw out the prediction, not
daring to put it on the air. They thought
something was wrong with the setting of
the machine. There was a mad scramble,
after which they proceeded to feed Univac
a series of cautious ‘“‘correction factors” to
lessen the assumed chances of Eisenhower
carrying Southern states. Despite this,
Univae still stuck to Eisenhower, but re-
duced the odds to 6 to 5.

By midnight, evidence had piled up show-
ing that Univac’s first prediction had been
amazingly accurate. And the final tally of
electoral votes brought complete vindica-
tion. Univac had said, on the basis of a

relative handful of returns, that Eisen-
hower would get 438 electoral votes and
Stevenson would get 93. The actual result
was 442 to 89.

Had Univac been human, it probably
would have spelled out as a final message:
“I told you so!” Univac wasn’t psychic. But
primed with past election results, the ma-
chine had at its electronic fingertips more
political data than any human brain could
scan and digest. Thanks to this storehouse
of facts and the fast sifting of informa-
tion, the machine’s agile hindsight out-
smarted the foresight of the prognosti-
cators.

History and Math. This trick of “look-
ing backward” into the future is not at all
unique. In fact, it is the basis of all science,
which always assumes that the future will
shape up as a logical outgrowth of the
past. Thus, past experience becomes the
raw material for future theory, and hind-
sight forms the basis of prediction.

Yet history and experience in themselves
are not enough. The trick lies in knowing
how to interpret the historical informa-
tion. This is something no computer can
do for itself. Like all so-called electronic
brains, it hasn’t really got an ounce of in-
telligence. It is merely an oversize gadget

“blind, dumb, senseless and inert. What
makes it work is the mind of its human
masters, who have fed it in advance math-
ematical instructions as to how to deal
with the numbers from the polls, and who,

(Continued on page 113)

Simplified Radar to Use “"Wamoscope”

ADIO ENGINEERS attending the West-

arr Electronic Show in Los Angeles re-
cently were amazed to hear of a single-
tube radar set. Developed by Sylvania
Electric Products, Inc., for the U.S. Navy,
tha radar has been dubbed the “wamo-
scope.’ Literally interpreted, “wamoscope”
means “‘wave-modulated oscilloscope.” Mi-

crowave radar signals can be fed directly
into the tube where—in a single glass en-
velope-—they are amplified, detected, and
finally displayed on a fluorescent screen.

Secret of the *“wamoscope’s’ unusual
ability is the traveling-wave focusing prin-
ciple. (The focusing solenoid is shown in
the photo as the metal cylinder.) The
“wamoscope’’ can be de-
signed for any u.h.f. band
and with any size cathode-
ray screen. Although the
first one is reserved for the
military, radio engineers are
planning on possible applica-
tions in miniaturized com-
mercial and industrial closed-
circuit TV systems.

First 'wamoscope' measures
just under two feet. but contains
complete radar reception system
for direct signal display on cath-
ode-ray screen on end of tube.

POPULAR ELECTRONICS
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OON YOU WILL SEE as well as hear your partner in a
telephone conversation. Practical two-way transmission of
pictures along with the voice over ordinary telephone lines
from coast to coast was recently demonstrated by Bell Tele-
phone Laboratories. Head and shoulders of the callers appeared
clear and recognizable on small TV attachments to ordinary

telephone sets.

Unlike conventional
video transmission
channels, the new “pic-
ture-phone” uses a nar-
row frequency band,
making it possible to
send pictures over reg-
ular telephone wires
rather than expensive
coaxial cable. Because
of such limitations,
only two “frames” per
second are transmitted. This suffices, how-
ever, since only the portrait of the caller
is shown and there is no need for fast
action on the screen.

Furthermore, the raster of the small
tube requires only 40 lines for good picture
definition. By such means, the video band-
width was reduced to 600 cps (as com-
pared to 4 megacycles on regular TV).
This 600-cycle band travels over the tele-
phone wires exactly like a voice signal,
needing no special video lines or amplifiers.
It is because of the drastic reduction in
bandwidth that the picture-phone appears
practical for general use in the not-too-
distant future. Both local and long-distance
service is planned.

Though transmission of spoken words
remains the prime rational aspect of tele-

Picture tube, camera
and controls are com-
bined in this experimental
model. Camera lens is
visible above tube screen.
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New “'picture-phone™ (above| displays caller on
ccreern of small TV tube. The camera behind the
phone completes the two-way setup. Shown below
is the first practical picture-phone which operated
in Germany twenty years ago. However, Hitler's
military needs halted this promising development.

phony, millions of people rely emotionally
an the telephone for its power of making
physically distant people seem close. The
addition of sight to sound will vastly en-
harce this psychological by-product of di-
rect message transmission.

Even the occasional need for privacy
was foreseen by Bell engineers. If you
have to answer the phone after running
out of the shower, you can just switch off
the video so that you can see your caller
but he can’t see you.
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Unique Video Generator

NY VISUAL PATTERN, picture, or

printed message can be reproduced on
a television set usinz the ‘“Dyna-Scan”
video generator. This flying spot scanner
produces a fully modulsated r.f. carrier con-
taining syn-
chronizing
pulses and com-
plete video in-
formation to
drive a stand-
ard TV receiver.
It can be used
with a single
set or any num-
ber of sets, or
fed into a mas-
ter antenna sys-
tem. By insert-
ing a slide
transparency in
the device, test
patterns, mes-
sages, etc., printed cn the slide will he
shown on the TV set to which the unit is
connected. Net price of Dyna-Scan is about
$200. For further informaation, contact the
manufacturer, B & kK Milg. Co., 3731 N.
Southport Ave., Chicaze 13, Il

TV Turned Traffic Cop

EGULATING THE FLOW of truck
traflic in and out of Zenith Radio
Corp.’s main plant in Chicago is a com-
pany-installed closed-circuit TV system.
Photo at left shows a plant guard coordi-
nating truck movements with the aid of
the traflic picture displayed on his TV
screen. The TV camera which picks up the
action is located at a strategic spot along
the two-lane ramp leading to the plant.
Before the use of TV, a steady proces-
sion of trucks throughout the day present-
ed problems of delay and stack-ups. With
the new system, one man stationed at a
single control point can regulate traflic
safely and easily. Waiting time is reduced,
all trucks move faster, and the guard need
never leave his seat. The TV screen he
uses is housed in a master panel along with
controls for electrically operated ramp
doors and gat.s. A two-way voice com-
munications system permits the guard and
the driver of a truck to exchange traffic
and check-out information. The driver’s
microphone is mounted in the plant wall
near tiie waiting truck.

En:ive TV to S.&.?

IVE TELEVISION broadcasting from

the United States as far south as Ven-
ezuela is entirely possible, according to Dr.
Allen B. Du Mont, chairman of the Du
Mont Laboratories, Inc., Clifton, N. J. On
a recent trip to the Caribbean area and
South America, Dr. Du Mont noted that
local reception was as good as reception in
the United States, and that there appears
to be an eager audience for U. S. telecasts.
Such programs could reach Venezuela by
use of “forward scatter” facilities between
Florida and Cuba. Dr. Du Mont suggests
the installation of a receiving station and
beam transmitter atop a 9000-foot moun-
tain in Haiti to relay signals directly into
the South American area.

Electronic Alurs: Guards Foo!

UARDING against accidents as well as trespassers
in this swimming pool is an electronic alarm sys-
tem known as ‘“Pool Guard.” The system, activated

by a body entering the water, sounds a loud warning
bell. It requires no outside electrical connections, be-
ing operated on two low-voltage batteries.

A sensing device in the water responds to the dis-
placement of water when an unwanted body enters
the pool. The control unit, containing an “ON-OFF”
swilch, may be located at the pool or remotely. With
the switch “OFF,” the alarm system is deactivated,
and the pool may be used normally. Pool Guard is
made by Supertron Corp., Los Angeles 65, Calif.

POPULAR ELECTRONICS
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The oscilloscope, the most versatile of all
measuring devices, enables man to perceive
facts of nature to which his own senses are
blind. It is today's foremost instrument of
basic research and applied technology.

By H. H. FANTEL

Associate Editor

Past and present blend
in a single moment in

new cathode-ray display

Tricked-up Cathode Rays Are “On the Beam”

S AN “OLD DOG” that has bcen the

pet of physicisis ever since the early
days of electronics, the cathode ray is late-
ly learning an amazing number of ‘new
tricks. Instead of just dancing about on
an oscilloscope or putting on TV shows in
your home, the cathode ray has taken
some memory training and also learned
to write. But before showing off these
latest frills, let’s look at the basic func-
tion of the cathode-ray tube.

In its most familiar form, the cathode-
ray tube acts as the ‘‘picture tube” in tele-
vision sets. Electrons shoot out in a nar-
row beam from the ‘electron gun” in the
neck of the tube. They hit a phosphor
screen, which lights up under their impact.
On the way between the electron gun and
the tube screen, the beam is bent-—or ‘“de-
flected”—by electromagnetic fields set up
by coils around the tube neck. Another
way of deflecting the beam is to employ
capacitor plates within the tube, which
bend the beam by setting up electrostatic
fields along its path. These deflections guide
the beam across the tube face so that the
“picture” appearing on the tube face rep-
resents the electric signal fed to the tube.

In oscilloscopes, the cathode-ray tube
acts as a measuring device. It indicates
anything that can be expressed as an elec-
tric voltage. Factors and forces like pres-
sure, tension, temperature, distance, speed,
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and weight, can be converted into electrical
terms and gaged accurately by the beam
pattern on the face of the cathode-ray tube.
The measuring range is virtually unlimited,
since the scale of representation can be
varied from zero to a very high value by
switching resistors of different sizes into
the circuit. A half-inch line on the tube
face might mean a little or a lot. Assuming
you are measuring weight, that half-inch
line might rapresent a ton or a grain, de-
pending on the scale selected. This extreme
variability of range makes the oscilloscope
the most versatile of all measuring instru-
ments.

The Instant Image. Speed is another
asset of the cathode ray. No need waiting
for a swinging pointer to come to rest; no
chance for the pointer to lag behind the
signal. For the *‘pointer” in a cathode-ray
tube is a heam of free electrons, capable of
moving at almost the speed of light. Since
there is nothing faster, the beam can theo-
retically keep up with even the most rapid
events. In actual practice, the time con-
stants in the deflection circuit dictate a
speed limit somewhat below the beam’s un-
beatable record. But for most practical
purposes, the beam Lkeeps a comfortable
speed margin on almost anything it has to
tackle.

But speed is only half the story. Weight,
or rather the lack of it, makes up the rest,
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In medical instruments, the memor
to compare successive heart contractions.

Two traces occurring
one after the other
-are presented simul-
taneously for compar-
ison on Memotron.

since electrons are virtually weightless. The
beam has practically no inertia. It can shut-
tle back and forth through intricate pat-
terns at breakneck speed without “going
off” at the curve. This fast and accurate
shuttling enables the beam to trace high-
speed oscillations in their rapid rise and
fall, showing them as the familiar wave-
form patterns.

With all these advantages, it is no won-
der that the cathode ray became the uni-
versal measuring tool of nearly every
science. Yet in all its countless jobs, the
cathode ray suffered from one major dis-
ability. It could display information about
any occurrence only during the instant that
the event actually happened. It presented
data from moment to moment without
being able to compare the things happening
“now” with the things that had happened
“before.” It took no account of the past. In
other words, it had no memory. The past
was always lost.

The Past Regained. Now the cathode
ray—which as Man's lightest and speediest
tool has helped him master mass and space
—also enters the dimension of time. The
Memotron, developed by Hughes Products,
is a new cathode-ray tube with the ability
to ‘“store” information of past events so
that they can be compared with later data.
Both past and present show simultaneously
on the screen of the tube.

The image on the tube face lasts until it
is intentionally ‘“erased.” This is particu-
larly convenient for the study of transients,
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y-endowed cathode-ray tube retains traces of past heartbeats
The functioning of other organs can be similarly checked.

i.e., unique occurrences which happen very
quickly and only once. A timing pulse in
radar, a critical moment in music (e.g., the
beat of a kettledrum), the current surge in
starting a motor . . . all these are typical
transients. The Memotron ‘“holds” them
permanently for thorough study. Tracings
of events occurring at different times can
be “stacked” on the tube for comparison at
a single glance.

Hughes engineers went even a step fur-
ther. Instead of simply “remembering”
light curves against a dark background, as
does the Memotron, their new Tonotron
tube “remembers” whole pictures in all
their various shades of grey. What’s more,
the amount of contrast is variable so that
the halftones can be adjusted for best pic-
ture quality.

The length of time for which the picture
is retained on the screen after being flashed
on by the scanning ray is called the ‘“‘persis-
tence” of the image. The Tonotron features
variable persistence, adjustable on the con-
trol panel. This, in addition to an accu-
rately shaded presentation of the grey
scale, assures ‘‘high fidelity”” in picture re-
production.

Frozen Action. One Tonotron applica-
tion is in the form of a TV tube capable of
“freezing” the picture. Earlier this year,
such a tube was demonstrated by the In-
stitute of Radio Engineers in New York.
Mounted side-by-side with a conventional
TV receiver and tuned to the same channel,
the Tonotron TV tube allowed viewers to
push a button and “stop the action” while
the program on the regular tube went
ahead.

Yet the greatest need for the Tonotron
and the new tube's immediate chance to

The Tonotron, newest cathode-ray tube,
retains. complete images with halftone
shading for variable time periods. It
"freezes'' action on TV picture at right
while show continues on regular tube.

POPULAR ELECTRONICS



Air traffic patterns are marked in conventional
way on transparent board by girl above. But to
keep up with today's faster planes and denser
traffic, human reactions proved toa slow and human
error too much of a risk. The "writing tube"
{above, right) now takes over the job, marking the
planes' positions as fast as radar can track them.
This device, a recent developmant of the Boston
Electronics Division of American Machine % Foun-
dry Co., will contribute to greater air safety.

prove its usefulness lie in airborne radar.
“With this tube, a pilot need not take his
eyes from the control and peer into a hood
to see a radar presentation,” says Dr. A. V.
Haeff of Hughes Aircraft Ca. “The picture
is so bright that he can see it at a glance,
night and day, and he gets a continuous
picture rather than fleeting blips. He con-
trols the time it takes the picture te fade,
holding it brilliant for as long as needed, or
erasing it at will. Radar gives the pilot an
electronic ‘map’ of the air around him,
showing any storms or obstacles ahead. He
will clearly see mountains and the ground
below him even through blinding weather.
With its ability to hold the picture and to
(Continued on page 116)
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HOW IT WORKS

The "“memory” of a cathode-ray tube is based on
the well-knowr. fact that a capacitor is capable of
storing electric charges. Just behind the viewing
screen on the tube is a fine wire mesh coated with
a dielectric, which acts as a negatively charged
capacitor. This capacitor-type storage mesh is
usually flooded with a gentle stream of slow elec-
trons sprayed on by a special “flood gun.” But be-
cause of its negative charge, the storage mesh bars
the path of these electrons. They never reach the
screen and the tube stays dark.

Yet when a signal is to be recorded, the high-
| velocity, sharply focused beam from the regular
electron gun smashes through the barrier of the
storage mesh and disrupts its negative charge. This
makes an electronically transparent ‘‘cutout” for
the slow clectron stream from the flood gun. Now
the electrans can travel through the mesh and the
tube screen lights up in the patterns ‘‘cut out’” by
the writimg bheam. The steady electron flow from
the Hood gun then keeps these areas lit. And the
pattern is thus ‘‘remembered.’

To erase, a positive voltage is pulsed over the
whole storage mesh, equalizing all the charges and
obliterating the stored pattern.

STORAGE MESH
VIEWING SCREEN \\
T T ) 8

WRITING GUN

FLODO GUN -\‘ o]
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Chart Dials TV Troubles

EFECTS in television reception that
are caused by faulty tubes or adjust-
ments are de-
scribed and il-
lustrated on a
large cireular
chart, a portion
of which is
shown at right.
When the
chart’s dial is
turned to the
difficulty en-
countered, a
slide-rule index
pin-points the adjustments to he made and
the tube or tubes that may need replacing.
Known as the “TV Tube Trouble Shooter,”
the chart is available for $1.00 from Maple
Enterprise, Box 42, Dept. 100, Hillside, N. J.

Video Rig Checks Freight

REIGHT CARS entering Southern Rail-

way’s Citico yard, Chattanooga, Tenn.,
have their pictures taken by RCA closed-
circuit TV system to speed sorting of cars
for classification and switching to trains.
Cameras, installed at yard entrances, en-
able clerk in office (photo below) two miles
away to “see” and record action. Intercom
system adds to rig’s versatility.

Fast/Slow TV Scanner

COMPATIBLE system for combining
fast-scan and slow-scan television eco-
nomically has been announced by General
Electric Co., Syracuse, N. Y. The system
changes fast TV (30 pictures per second)
to slow TV (one picture every 4 or 5 sec-
onds) by means of an electronic converter.
Fast TV is the kind used by broadcast-
ing stations and is what you see on your
home receiver. The slower scan, while not
providing fine detail and unsuitable for ac-
tion scenes, is considered adequate for
many industrial applications, particularly
when there is no motion involved. What’s
more, slow TV can be sent over modified
telephone lines and is therefore a much
cheaper method than fast TV which re-
quires coaxial cables.

The new G.E. converter, still in its lab-
oratory developmental stage, will permit
industrial television users to take advan-
tage of the good features of both scanning
methods within one closed circuit system.

Computer Speeds Supplies

GIANT computer (IBM 705) has been
installed as the electronic brain for the
Army Signal Corps computer-communica-
tions system for signal supply management

AT

= y » )
R L

at the Army Signal Supply Agency in
Philadelphia. Designed by International
Business Machines Corp., it is a key ele-
ment of the data processing network that
provides high-spced control of global logis-
tical operations of signal supplies.

Operating with the speed of light, the
computer can make 30,000 decisions per
second, 8400 additions or 1200 multiplica-
tions per second. It can process 8000 tabu-
lating machine cards a minute-—thousands
of times faster than this can be done by
manual operation. The IBM 705 is expect-
ed to effect a major saving in the cost of
supply control and management.

POPULAR ELECTRONICS



NLESS YOU LIVE in a very unusual
household, you must have had more
thah one exasperating session with an irate
wife or mother on the subject of time wast-
ed in the workshop building useless gadg-
ets. Here's a warranted method of putting
an end to those dispiriting gripe sessions.
Build something for her exclusive use and
convenience!

As a protective device and step-saver, an
instant-heating (no warm-up time) inter-
com bhetween the kitchen and the front
door will permit her to find out who is
ringing the bell without approaching the
door itself; undesirable callers can be sent
on their way through the medium of a
two-way conversation right from the kitch-
en sink!

Ordinary office intercoms are not satis-
factory for home use. Generally, they use

Plastic cabinet
comes without
holes for controls
drilted in front
panel; it can serve
either as master
unit or remote
~ speaker housing.
- Trimming the cab-
inet with decals
will make intercom
~ look like expensive
- commercial unit.
thn:proof hous-
_ ing may be used for
remote out-of-doors
unit (see above).
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tubes that have a 15 to 30 second warm-up
time. To avoid this waiting period, such
units are usually left running all day long
—an unnecessary extravagance for the av-
erage apartment-dweller or home-owner.
The intercom described in this article elim-
inates the need for a warm-up interval by
using battery-type tubes arranged for 117-
volt a.c. operation.

Construction. The plastic cabinet is
supplied without holes for the controls in
the front panel so that it may be used as
either the master unit or the remote speak-
er housing. Three 3%” holes should be
drilled in the desired locations before doing
anything else; they can be used as tem-
plates for locating the control openings in
the front apron of the little chassis.

Mount the major parts on the top of the
chassis (see the photo on page 50). Se-
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GND. LUG ;9)

Hook up the components of the “Tirade Terminator' as shown in this pictorial diagram.

TO
PC-90 REMOTE

SPEAKER

cure the gain control (R1), the canopy-type
switch (S1), and the TALK-LISTEN se-
lector switch (S2) to the front apron. Do
not cut the shalts short as yet; this can
be reserved for last once you are quite
sure that everything fits properly.

Plan your layout so that input trans-
former T1 is physically close to Ri and
pentode amplifier V1. Since connections
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between these parts are high impedance
paths, they are quite subject to hum pick-
up and feedback unless made as short and
direct as possible. Except for this grid
circuit, the remainder of the wiring is not
particularly critical. However, delicate fila-
ments combined with high-gain amplifiers
are subject to 60-cycle hum unless care-
fully handled. If the hum is excessive, it
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REMOTE LIBTEN
SPEAKER

"IALK

Wiring diagram for
instant-heating inter-
com. The "Tirade Ter- =
minator'' eliminates
need for a warm-up
interval by using bat-
tery-type tubes ar-
ranged for |17-volt
a.c. operation — mak-
ing it particularly suit-
able for home use.
Only the wiring for the
grid circuit is critical.

2

il i
20X =
s l shEfkER

The pentode Couplate
{PC-90) should be in-
stalled after all other
wiring is completed.

i
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PARTS LIST i LT

C1-—0.01-utd., 400-volt paper tubular capacitor

C2a/C2b/C2¢c—Filter block capacitor, 50-30-100
ufd., 150-150-25 volt, Twistlok type in can
(Sprague TVL-3427)

R1—1.0-meg. volume control potentiometer,
audio taper (Mallory U-53, Midgetrol)

R2—10-megohm, Vo-watt resistor

R3-—22-ohm, V,-watt resistor

R4-—2500-ohm, l0-watt resistor (Sprague Kool-
ohm Type 10KT)

R5-—-8000-oHm, l-watt resistor

S1-—-S.p.s.t. switch, rotary canopy type with
long shatt

S2—-D.p.d.t. TALK-LISTEN switch, spring return
(Centralab Type 1464)

SR1—65-ma. selenium rectifier (Sarkes-Tarzian
Model 65)

Tl -Intercom input transfcrmer, primary 4
ohms to secondary 25,000 chms (Stancor Type
A-4744)

T2—Output transformer, 25,000-ohm load to
4-ohm voice coil (Stancor Type A-3327)

—';?\;

V1185 tube

V2—1AS tube

PC-90— Pentode-type Couplate (Centralab)

SPEAKERS—4'-diameter, 4-ohm voice coil PM
speakers (Lafayette SK-25)

1-Miniature 7-pin socket, top mounting with
shield saddle

1—Octal sccket, 1” mounting hole, bottom
mounting

1 —Shield for 1S5 tube

13" % 61" x 114" chassis (ICA 29080)

1—Intercom cabinet, brown plastic (Available
from Lafayette Radio, 100 Sixth Ave., New
York, N. Y.)

1—Cabinet for remote speaker (outdoor use—
ICA 3988; indoor use—Lafayette unit above)

1 _Insulated terminal board, two terminals, for
remote speaker leads

]-Line cord and plug for 117-volt a.c. line,
Elmenco fuse plug, with two l-amp. fuses

Misc. rubber grommets, solder lugs, hardware,
hookup wire, line cord for remote speaker

usually means one of three things: poor
grounds, defective filament filtering capaci-
tor (C2c), or excessively long grid leads
in the 1A5 circuit.

All wiring should be completed before
the pentode Couplate (PC-90) is installed.
This is a printed electronic circuit which
replaces three capacitors and three resis-
tors. It is a terrific space-saver and is
quite inexpensive. Wire it in last, cov-
ering those leads which might touch each
other with short lengths of “spaghetti”
tubing.

Testing and installation. Preliminary
tests are always performed with the a.c.
plug disconnected from the power line.
These tests do not guarantee that the cir-
cuit wiring is correct in all details; they are
intended merely as protective measures (o
avoid damaging tubes or other compo-
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HOW IT WORKS

A permanent magnet dynamic speaker may be used
as either a microphone or an audio reproducer. On
the TALK position of the switch, the local speaker
is connected to the input transformer (T1) and serves
as a micruphone, Varying acoustic pressure applied
to the speaker cone by sound waves induces a tiny
audio voltage in the voice coil. This voltage is
stepped up by the high secondary-to-primary turns
vatio of 71, further amplified by pentode V1, and
the signal fed to the grid of the output tube where
it is converted to audio power. The remote speaker
is activated Ly the ourput tube via the selector switch.
In the LISTEN position, the speaker functions are
reverscd. the local speaker now doing the reproduc-
ing and the remote speaker acting as a microphone.

Use of battery-tvpe tubes is made possible by rec-
tifying the a.c. trom the 117-volt power lines and
then by filtering it in C2a, C2b, and R3. RY is the
filament dropping resistor which insures that a max-
imum of only 0.05 ampere will flow through the
series filaments. The remainder of the circuit 1s
straightforward. To save considerable space. a printed
circuit Couplate is used between F'1 and /72,
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Parts are mounted as
shown in photos at right
{under-chassis view)
and below. M you fit a
small piece of plywood
tightly into slots near
bottom of cabinet, the
chassis can rest on this
base. A small plywood
lip glued to the back of
the wood will prevent
chassis from sliding, thus
holding it securely in
place without use of |
metal screws anywhere.

CHASSIS
117 VLAC.

Establishing the chassis at house-ground po-
tential. If lamp lights when intercom is turned
on, plug must be reversed. When chassis is
at house-ground potential, lamp will be out.

GROUND
PIPE

TO
117 VAC.

1SOLATION

TRANSFORMER
To eliminate any chance
of shock, an isolating trans-
former having a I:l turns
ratio could be connected
as shown between the line
and the a.c. input to the
intercom — making  precau-
tions in text unnecessary.

é LINE CORD TO AC.
gat SEC. |NPUT OF INTERCOM

nents when power is first applied. (See
chart below).

When the requirements of the tests have
been satisfied, power may be applied with
both speakers connected. It must be remem-
bered that the chassis is at the potential
of one of the legs of the a.c. line. The
following precautions must be observed to
avoid possible electrical shock and blown
fuses.

Connect a 117-volt incandescent lamp
(any wattage will do) from the chassis to
a ground pipe or other ground point; often
the screw which holds the wall outlet plate
to the wall box is grounded and will serve
the purpose. Turn the intercom on and
then insert its line cord plug into the wall
receptacle.

If the lamp lights, the a.c. plug is in the
wrong way and must be reversed; reversal
should cause the lamp to go out, indicating
that the chassis is now at house-ground
potential. If the lamp does not light, re-
verse the plug to make sure it does light
when the plug is in the wrong way. This
is the only means of establishing that the
ground point you are using is really at
house-ground potential.

Once this is ascertained, the plug should
be reversed so that the lamp is extin-

(Continued on page 131)

Chart at right lists prelimi-
nary circuit tests that must be
made before using intercom.

|
SECTION OHMMETER CONNECTIONS | APFROX.
TESTED From To SHOULD BE:
 Floment et | ir S| Chosss | 2500 o
el s Pin #4 of V2 Chassis 3300 ohms
__ cireuits Il M
TALK-LISTEN switch |Ungrounded re- Ungrounded |
circuit. (Switch first imote speaker ter-|voice coil lug eliofh:tn:\ii\::;l
on LISTEN, then on |minal screw on ouf-[ on local osition
TALK) put terminal board| speaker P 3
A.c. input circuit |One prong of a.c.| Other prong Infinite
(ST off) I plug | of a.c. plug
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Aerial view (left)
of drive-in church
shows worshippers
inparked carsdur-
ing Palm Sunday
services. Below,
i arrows indicate
where fdur speak-
ers are installed
on main building.

- A

|
|
|

ULPIT eloquence, aided
by a unique public ad-
dress system, has turned an
acknowledged ‘“white ele-
phant” into a highly suc-
cessful religious edifice that
boasts congregations of as
many as 10,000 people and a fame which is spread-
ing over the world. Known as the Pasadena Com-
munity Drive-In Church, it consists of an aggrega-
tion of buildings and lush green ground located
seven miles outside of St. Petersburg, Florida, and
has built its present attendance from little more
than a handful of worshippers.

Motivating force behind the drive-in church is
dynamic, sparse-framed Pastor J. Wallace Hamilton,
D.D. The p.a. system was installed by Altec Service
Company whose problem—in addition to the indoor
setups—was to cover 18 acres of outdeoor area. A
room high above the chancel was fitted with a con-
trol console, tape recorders, patch panel, amplifiers,
and monitor speakers. Microphones and reproduc-
ing speakers are located at
strategic spots within the
church and about the grounds.
The patch panel handles 24
circuits. Eight Altec “Voice of
the Theatre” speaker systems
serve to distribute the sound.
Electrically operated windows
and curtains, acoustical treat-
ment of rooms, Hammond or-
gan, concert grand piano, and
a team of 60 ushers—in addi-
tion to Dr. Hamilton's per-
sonal staff of seven-—caomplete
the picture of this unique

drive-in church. L X
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2 Control room
(above), placed be-
hind window affording
view of parking area,
shows professional
sound setup used.

Rev. J. Wallace Ham-
ilton, D.D., in his study
at left, has successfully
applied electronics to
religion in this famed
drive-in church.
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Good-Bye Barnacles

N INVENTOR has developed an “clec-

tronic coating” for ship hulls with
which he expects to eliminate the costly
twin foes of the shipping industry—cor-
rosion and barnacles. By electronic means,
the ship’s plates are polarized, causing a
thin, flint-hard protective coating of min-
erals from the sea to form on the hull. This
makes the ship very uninviting to plant
and animal life and also keeps away rust
and corrosion. Inventor Henry Burkey
clain® that the coating will save millions
of dcllars yearly by eliminating the need
for scraping and painting hulls. At left,
Burkey inspects test plates after submer-
sion 1n raw sea water.

Gas with a Kick

NEW TYPE of long-life dry

battery is now under develop-
ment at the Union Carbide and :
Carbon Co. Unlike conventional ¥
batteries, which use metals as their %‘j
active chemical agent, these new -
cells (right) are enerzized by gases
acting on a caustic paste. They will

as oxygen or hydrogen are fed into )
them. Their first job may be as a z_;%,‘
power source for submarines. P LS

Bell Shakes Them Up

IBRATION TESTS for elec-

tronic components of ballistic
missiles aré made at Bell Tele-
phone Laboratories. In the photo
at left is equipment being sub-
jected to severe'test “punishment”
-—shock, vibration, and extreme
temperatures. Electronic compo-
nents intended for use in the in-
tercontinental missiles Atlas and
Titan must be inured to such
rigors to endure rocket flight.

TV Peeks from Sky

ITHIN THE CABIN of a

helicopter, an engineer pans
the camera of a new airborne TV
system developed by Philco Corp.
for the U. S. Navy. From aloft,
the TV transmitter scans amphib-
ian landings and other ship-to-
shore movement, relaying the in-
formation to remote command
posts. Excellent pictures were ob-
tained more than 50 miles away
even before sunrise.
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attenuation at low and high trequencies
respectively.

“Why,” inquires the hi-fi'er, ‘“does the
manufacturer go to such lengths to achieve
uniform amplifier response, only to allow
the ‘uneducated’ customer to upset it by
the use of tone controls? Aren't we de-
feating the whole concept of high fidelity
by incorporating these ‘continuously vari-
able amplitude-distorting’ knobs?"

The question is a legitimate one and
must be answered. After all, high fidelity
does mean “faithfulness of reproduction,”
and it is highly doubtful that the first
bassoon player of the Philharmonic Sym-
phony has a ‘“bass-boost” knob on his in-
strument. Your amplifier does have one,
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and a treble control as well. And they're
designed for your use. More than mere
gadgets, they can serve you well in in-
creasing your hi-fi enjoyment.

‘“Mellow Like a Cello.”” The history and
development of tone controls parallels the
changing public taste for reproduced mu-
sic. It also follows the fidelity and fiexi-
bility of music that is broadcast and re-
corded. Eariy “tone controls” in the better

Separate treble and bass tone controls are
standard items on hi-fi equipment and are
indispensable to maximum enjoyment of hi-fi
listening. They may be found on any of three
types of components, representative exam-
ples of which are shown here. At upper left
is the Harman-Kardon "Recital II," a com-
bined tuner-preamp-amplifier; all controls
are found on one chassis in this type of unit.
At lower left is the Mclntosh 'Professional
Audio Compensator;' this "front end" unit
contains preamplifier and equalizer circuits
as well as the most versatile control facilities
for operating them—it must be used with a
separate power amplifier. At lower right is
the Rauland Model 1512 "Golden Chief"
12-watt amplifier; an "all-in-one' or "single-
chassis' type amplifier, it combines power
amplifier with built-in preamp.
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