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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. g ,69 (=YY
Ask for hulletin P-11 o——

*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

WWW amernacaaradioRietery com
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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.

WWW akhrerieanadiahigtary com
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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.

WWW _ akhreriaaniadiahictary com
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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

DEPARTMENTS

Carl & Jerry .John T. Frye

Leiters from Our Readers

POP’tronics Bookshelf.

Transistor Topics. . ...
Sound
After Class

Impressions. . ....................

.Herb §. Brier

.. .Hank Bennett

The Transmitting Tower. .
Tuning the Short-Wave Bands
Tips and Techniques. .

Tools and Gadgets............

10
26
34
57
Al
76
81
N
98

(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

WWW_ akhrerieaniadiahistary com
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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-

WWW akhrerieaniadiahistary com
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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
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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

o A

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.

I Name

Address

City
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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

DeVRY TECHNICAL INSTITUTE

CHICAGO 41, ILLINOIS
i Zone __State.

FRRMERLE DTl s training is available in Canada.

T'S TRAINING, INC. == . :

Noverber, 1956 11

Street
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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
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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!

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

[ Reading Struct.

DRAFTING

O Stenographic-Secretarial Estimating

{1 Traffic Management
CHEMISTRY

O Analytical Chemistry

O Chemical Engineering

(3 Chem. Lab. Technician

{1 General Chemistry

O Natural Gas Prod. & Trans

] Petroleum Engineering

O Pilastics

O Commercial Art

O Fashion lliustrating

O Magazine lllustrating

O Show Card and Sign Lettering

O Skeiching and Painting
AUTOMOTIVE

3 Auto Body Rebuiiding

{J Auto Elec. Tachnician

O Auto-Engne Tune Up

ineman

oL

INTERNATIONAL CORRESPONDENCE SCHOOLS

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
ENGINEERI

O Civil Engineering

O Construction Engineering

O Highway Engineesing

[ Sanitary Engineering
O Structural Engineering
O Surveying and Mapping

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 [ Professional Secretary O Mechanical Drafting
ART [ Retail Business Management (J Mine Surveying and Mapping
0 Cartooning [ 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
{J Machine Shop Inspection (] Carding and Spinning
O Machine Shop Practice [ Cotton, Rayon, Woolen Mfg.
O Mechanical Engineering {J Finishing and Dyeing
O Quality Control . O Loom Fix:'g {J Textile Des'ing
O Reading Shop Blueprints [ Textile Eng'r'g [ Thiowing
O Refrigeration [0 Warping and Weaving
[JiSheet Metal Worker . MISCELLANEOQUS
O Tool Design [0 Tootmaking (] Domesiic 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
NG

Biueprints

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
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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 |
Always say you saw it in—POPULAR ELECTRONICS
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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)
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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\
\esson

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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o/ a macrine Tha COMPOSES MUSIC

Actual tune composed on GENI

BUILD IT YOURSELF in a few hours! FRECTSNG SRA

clear-cut, step-by-step directions given in a thrilling booklet! No soldering required .

available before!

directly into circuit diagrams.

(1) a complete 200-page text, ""Minds and Machines'' —a basic introduction to computers.

400 components and parts.
So—mail the coupon for your GENIAC today! Your money back if not delighied!

Mw! CIRCLE

% e b

AC

COMPUTES, “REASONS”
PLAYS GAMES

GENIAC

Yes, you build any one of 33 exciting electric brain niachines in just a few hours by following the
- o 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

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

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1956 Model GENIAC KIT contains:
(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.
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

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 Lafayette Radio Kansas State

Business Bamérd polleee Rohr Ajrcraft Co. University

Machines Westinghouse Alnert Einstein Duke University
Wheeldex Mfg. Co. Electric Medical College Coral Gables
Manuel Missionary Phillips Naval Research Bell Telephone Postpaid

College Laboratories Laboratories Laboratories

-O-PHONIC SOUND SYSTEM

A

. . Ay
A revolutionary new sound system which can increase the ef-

fectiveness of conventional amplifying and loudspeaking units

LT i over several hundred percent has been developed by our en-
» gineers. This patented speaker hookup rotates the toud- /

| speaker at fixed speeds distributing the sound in a complete

¢ ) circle without distortion, echo ot microphone feedback. In (

aclual demonstrations, one 23 Watt speaker covered thg en-

tire Kbbetts Iield Grandstands and in acoustically dewd night-

individual loudspeakers mounted around the‘ro‘om. If vou v,
need special stereophonie effects with CIRCILE-O-PHONIC s

— clubs, one CIRCLE-O-PHONIC speaker took the pluce of 21

sound, you will want to read "EXPERIMENTS WITH CIRCLE-

Sound travels only in (n., motor, baflle, full frequency range speaker

set direction, resulting 4% A0 G IR NLY sSSP L Sound

OLIVER GARFIELD COMPANY

WWW amerncaanadiehistary com

CONVENTIONAL § pPHONIC SOUND.”" Postpaid. .. . .......o.r... LP1-52.00 ~|RGLE. O - PHONIC
LOUDSPEAKER Or buy our CIRCLE-O-PHONIC kits. 10 Wail kit $499 LOUDSPEAKER

spreads

neven spread of < 5 . : . . . byt o even intensity through-
;r:)uan':_, L%nfensify.p 25 Watl kit with motor, baille and cabinet, 11,(’)-;;1315\10"0 LT B ol o

126 Lexington Avenue, New York 16, New York
Always say you saw it in—POPULAR ELECTRONICS
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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

ANALOG 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. We 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) mélke i‘i well suitedblfo(’i' we}aring on the
wrist or in a shirt pocket. Completely assembled with

all batteries. Postpaid.................... smmaaR1= 529.95

November, 1956

WWW akherieaniadiahictary com

BUILD COMPUTERS!

OLIVER GARFIELD COMPANY
126 Lexington Avenue, New York 16,

@ 102 03 104 o
| | | l ae |
i o
i 4

o}

SECTION OF MATRIX
Diagram of a_ Neon
Tube Digital Storage
Unit,

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.

X
R
R
X, o -[*. ]' °
1 I
= 0-C AMPLIFER

ax,

Xo* TR

Ll
0" L-ARCP +1 RCP T

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:
] Kt —$ 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 —$135.00 F.0.B. N. Y.
—$ 22.00 Postpaid
€2 —$ 28.00 Postpaid
€3 —$ 28.00 Postpaid
R1 —$ 29.95 Postpaid

Check, Cash or Money Order
is enciosed. My name and
address are attached.

DEALER INQUIRIES
INYITED

onooaad
o

New York
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GREATEST
VERSATILITY!

NEW Aijtec 342A
AMPLIFIER with the
‘“input-matcher’ feature

typical specitication

Gain 110 db
input Sensitivity: 0042 volts rms for rated output
Power Qutput: 20 watts at less than 2.0% thd,

40—20,000 cps
Frequency Response:  +1db, 20—20,000 cps

Input Impedance : Nominal 100,000 ohins

Source impedance : 30/50, 250/300, 500/600 with 4665
plug-in transformer

Load Impedance: 4,8, 16 ohms and 70 v line

Output impedance: Less than 20% of nominal
load \mpedance

Noise Level: Equivalent Input noise-—123 db,
output noise —13 dbm

Cantrois: 4 mixer controls, 1 master yotume

$000000000000400000000000q00000

control, 1 each bass treble equalizer

. conirol; ali cont. variable composition
S Power Supply: 117 voits, 60 eps, 110 watts

o External Power 117 voit AC receptacle at rear

. Available: of chassis

: Tubes: 3—-12AX7, 1—6CG7, 2—616GB,

. 1-—-5u4G8

- Dimenslons: 7" H, 19%” W, 8va” D overall

: Color: Green

o Weight: 22 Ibs.

. Accessories: 4665 Plug-in Transformer

: 12227vAssemny—ulug»in phono

& equalizer

o 12210 Assembiy—rack mounting

e assembly

. Cannon xL-3-12 straight cord plug.

M

A R R

The new Altec 20 watt public address amplifier
Is truly outstanding in its flexibility of function.
Pick any combination of four inputs, plug in the
convenient “input-matcher’ for each source and
the Altec 342A ampilifier is matched to your exact
clrcuit needs. In minutes the 342A can be
input-matched to any high or low impedance
microphone, crystal or magnetic phono pickup,
tuner or tape recorder—merely plug in the

proper "input-matcher."

The 342A has individual volume controls for

each of four inputs, a master volume control and
separate bass and treble tone controls. DC operation
of the heaters of the input tubes insures hum-free

®secesncssnne
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performance and eliminates the need for tube selection,

The quality, reliability and amazing flexibility of the
new Altec 342A amplitier make it ideal for every
public address use either permanent or portable,

2\
(i
£ ALTEC FIDELITY IS
HIGHEST FIDELITY

LANSING CORPORATI

Dept. 11-P
9356 Santa Iianica Blvd., Beverly Hilis, Calif.
161 Sixth Avenue, New York 13, New York

L T S

Carl & Jerry (Continued from page 14)

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.
The electricity is actually produced in
these smaller units. Each one produces
about one-tenth of a volt. Somehow, in
some way, the creature is able to connect
these units in series to produce the high
voltage discharges. But how he can throw
thousands of ‘switches’ on and off several
hundred times a second in perfect unison
is still a mystery.”

JERRY CONNECTED the leads from the

electrodes to the horizontal input ter-
minals of his 'scope and adjusted the linear
sweep until he had two of the voltage
spikes visible on the screen. Since the fre-
quency of the eel's output was irregular,
this pattern was not easy to hold, hut a
sweep frequency of around 200 cycles per
second displayed two complete pulses.
Once again this proved the books were
right when they said that the eel put out
about 400 discharges per second.

“For the rest ol our experimenting,”
Jerry mused, “we should have the eel
swimming freely about, Wonder where we
can manage that? He's too big for a wash-
tub.”

Jerry and Carl looked deep into each
other’s eyes and saw the same thought.
“Okay,” Jerry said, “but you'll have to go
ahead and make sure the coast is clear.
Mom is deathly afraid of this thing, and if
she saw us sneaking it into the bathroom,
she would never set foot in there again.”

Jerry gathered Old Squirmy, still
strapped to the length of gutter trough,
under his arm and cautiously followed Carl
up the basement stairs. Jerry’s mother,
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-
oratory for other equipment he wanted.
When the tub was two-thirds full, the eel
was released inside it. He seemed to enjoy
his freedom and went slithering around on

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

WWW _ akheriaesniadiahictary com
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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
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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

WWW amercaaradioRietery com

" 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
T Ref spEAKER
o
COVER THE AUDIBLE RANGE

5 W\
7\

\

\
S
N e LY

o e "FULL RESONANCE
SPEAKERS

*FRS

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.”

€Y 70U 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.” —30!

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

,@ww(/y [orcoonTa

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

od Coma
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 at 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
0 Address ... . _Phone

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 |'
November, 1956 25
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1]
ELECTRONICS in.

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

BAILEY i

Technical Schools dieser

D
AUTOMATION Veteran Approved
16265 Grand, St. Louns4 Mo

Name

and

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 $25.UU
COURSE ONLY
$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
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reasons why the world’s most:
in communications is 4 §

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.

November, 1956

CHICAGO 24, ILLINOIS

respected-name

24 % Lo

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!

o peg= where the best ideas in communications

@ M are born ! Export Sales: Philips Export Co.
100 E. 42nd St.,New York 17, N.Y.

27
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High Frequency
Mode!l GT5F
List Price $8.75

‘| NEW
E;_j«? SPEAKER i
'j MODELS Mid Ronge
i WITH A Model GM8)
i FREQUENCY List Price $13.80
.. RESPONSE =
i . FOR EVERY
WAl APPLICATION

i j

? J‘ MID RANGE

: Woofer
(| EXTENDED Model G15P

TWEETER
WOOFER
© | COAXIAL

List Price $42.85

b Coaxial
Model G12)3
List Price $39.75

FABULOUS IS THE ONLY WORD FOR THEM

ULOUS G SERIES
D REPROBUCERS

& Are 1 for
éﬁ single or multiple o
& installations, additions s
in Hi Fi systems or for
bi-naural applications. Their fab- L
ulous features of superb range, response 5
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 Q%"
&}s,? to rugged, 8 oz voice coils
powered by oriented grai
b Alnico V magnets, assures
N you of full power han- §
& dling capacities.

. _See the FABULOUS "G*
at your d‘mteivroday. o

UTAH RADIO PRODUCTS CORP.

HUNTINGTON, INDIANA

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

Export Dept. Rocke Internotional, N. Y. C,

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 ——

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

MILIARY '+ b,

“’“"U’“cwm;
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
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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.
30 Always say you saw it in—POPULAR ELECTRONICS
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LAFATETIE
LAY
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LFA 3 T ]'5
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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!

St ey

WWW akmerieaniadiahietary com
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KITS! KITS!

HERSHEL’S 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

$295

ONIC PARTS

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

¢ Price
Ow W
covT.
ne ident
ship W phams, ete.
20-\bs.

gift for

AN
TRANSM"'TER

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.

Always say you saw it in—POPULAR ELECTRONICS
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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

WWW amerncearadiohietery com
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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-

36
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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% ‘

ESSE BAR

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

Price. .$3.95

wt.
Ibhs. .
Price

able eguipment or re-

placement. New canvas alm
Co-axial relay . or leather. choice. Ship. Y $2_79 ea.

—12 V. or 241 wt. 3 lbs. Price.79¢ ea.

V. operated :

Thermometer — 40° to

Dual .1 mfd. - -

& can be con- = 110° F. Mount element 4500 V. Cap .
nected for' 6 i thru wall for outside GE DPyvranol L
V. operation e t Shi ‘t. 4 1 type. Ship. wt et
with mtg. plate. Size ex.m). BlPe it b 2”1)“'; b i
48 x 53 x 214”. Ship. Price.......$3.50 ea. S it
;t; 'é 1bs. e Wood varnished instru- PHEZE oD & .
rice . ... 23 ea. ment case for precision B
mstzum(;zr,\’ts Size 20”7 x AR,'B‘:,VICS"QZ:} R3e5 i
A 2 147, Ship. wt. 7 ‘Shi )
Miniature pump. 9” x 4 2 lay. Ship. wt. 1
Ideal for aeration s P“ce LAt SNes 1b.
of aquariums, . Price ...79c ea.
labs. ete. with 1 RRMiHaydan 1Y q . — =
strainer. Ship. wt 1 lh Timer Motor. 3 Cam operated switch. 2 mid. 5000
Price.........79c¢c ea. ggm‘.’ “;2’017]91"'5 o Siziindlvldual ™ e v. oil bapac-
110 V. AC. ..... $1.49 switches with roller itor. Ship. wt.
gl-l§7 Key. " ———————————— | type push buttons. Ship. 2 l.bs.
Shigy Ps 0, 4 MFD — 600 d 4 wt. 2 Ibs. Drice 79¢ ea. | Price
e V. Capacitor. $1.79 ea.
“cfoo Oil tyvpe. Ship. — -
e e LI ' AS 27/ARN-5 »12 mfd. .
| Price..79c ea. iy 15,000 GE ]
1 110-335 Me. Pyranol Ca- '
Antenna. pacitor. o

Remote tun-

g%head for Push button
5 \Ye rR 2; control €30/
other eauin. ARC-5. Ship.

2:1 gear ratio. Ship. wt. | Wb @1bs.
2 Ibs. Price. ...79¢ ea. Price. 79¢ ea.

Ship. wt. 54 * = Ship. wt. 9
ibs. boxed. ¥ 1bs.

Price .$1.25 [k Price ;
. $3.75 ea. -

3.

GOLF CAR MOTOR $4.50 ANNUNCIATOR PANEL 1 KW PLATE TRANSFORMER
New 13; HP. bat- $2_95 $17.50

tery operated B d Alma HV. Plate trans-
motor for build- Cont.a{ns fo_ur former for the con-
ing up your golf sensitive coils struction of that 1
car or other use. which drop KW. Rig. Two CT 400
Operates from L2 . announcing V. windings may be
to 24 V. with plate on energizing. Contains series connhected for

speed to 6000 : also 8 phone jacks for use on 800 V. Size 9147
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. Shlp wt. 13 lbs, wt. 3 lbs. Ne\v Price .............. $17.50 ea.
This signal x:encmtm was used to provide a test -
signal ‘of constant frequency for operation and .:— d’h $2 99
cllgnmcnl of IF a’xx:nplm(r stages in (he (‘:’(; 46ACQ -
ype receivers, he gencrator covers he range "
between 150-250 megacyeles.  Amplitude modu- ¥ Components include power
lated ‘gqnlare wave outpulo:s obt;medd.u “emml“ © ’ 9 1 transformer, dual 12
cies of . 1, 10, and 100 Ke. depending on the .
position of the Freq. mod. Pulse switeh. A 15 !! henry choke, two 4 mfd.
;\Ic Slgli al is also mlovuled by a ]secun\(/l OS(C; atarz([' 4 600 V. oil coniensers,
’ower is supplied by internal 15 V., 60 cycle - N e 9 Ve,
AC supply connected ta source by cord providecd. 1k i rectifier tube & socket,
Wt of unit 62 Ibs. Brand new wilh Instruction . ‘ and hook up wire. Use
bookX [Eaicelyed . AAS T b d o s al $19.95 & .‘! I ;
B & usual power supply ecir-
cuits for full wave 250 V.,
150 Ma. DC or half wave
TEST SET EE-1 500 V. 160 Ma. DC sup-
plies. Ship. wt. 30 lbs.
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 ippir n- is in all but can be easily re-
O Svasuateliishinping s paired by the radio man, some-
Ep—— tainer for only $19.50. Ship. & {imes only a tube needs re-
| S e wt. 270 1bs. placement. Ship. wt. 18 lbs.

REMIT SHIPPING CHARGE AND INSTRUCTIONS WITH ALL ORDERS. 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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®
%‘m@ 84 Withers St., Bklyn.,N. Y.
' EICO .
Show me HOW TO SAVE 50% on Loboratory Preci-
sion test instruments & Hi-Fi. Send FREE catalog &
3 @ name of neighborhood EICO Distributor. PE-11
Name; 32 A% 2S5t BBE SEnEEm et EIIE oS m b
Address; hza Aa & ol Varad o sl alis el B
z ity . A 4 hipce & a 8wl i Zone Statecin e dit wal e
| REL ) ' D0 \ Occupation. . . . .. ... ..
Prices 5% higher on West Coast
Home, car, TV, NEW! PEAK-to-PEAK y 1000 Ohms/Vo!t
appliance repairs: VACUUM TUBE === :
= VIVM MULTIMETER
#5460  NEWI VOLTMETER AT
REDI-TESTER 41 #23(7 & ”“":';0“ #536
pat. pend.
KIT $12.95 KIT $25.95 ; KIT $12.90
WIRED $15.95 WIRED $39.95 KIT $29.95
' WIRED $49.95 WIRED $14.90
- RFEOKX Q D 0 2 afe D DO
0 L] UJ S . . . . ‘ - g - . K . e olofe
5" PUSH-PULL r— 3 — NEW! COLOR & 13 ?4666
SCOPE #4125 BLACK-&-WHITE ® A NEW! DYNAMIC
KIT $44.95 S.MC TV *Eﬂ" @gﬁ CONDUCTANCE
WIRED $79.95 SCOPE #4460 ) o B (T T
o] | dowestonced KIT §79.95 TUBE TESTER #625 TRANSISTOR TESTER
4= e WIRED $129.50 | KIT $34.95  WIRED $49.95 | KIT $69.95  WIRED $109.95
U . » U U Ve 0
D z g 0
NEW! 20-WATT W =
. NEW! HIGH RF-AF SIGNAL
. Ultra-Linear FIDELITY ‘: Sine & |
Y HIGH : wv Square Wave GENERATOR
FIDELITY PREAMPLIFIER #HFM
KIT $24.95 WIRED $37.95 AUBIO #320
HF20 AMPLIFIER : | GENERATOR #377
i Ty (s S0l # KIT $19.95  WIRED $29.95
KIT $49.95 WIRED $79.95 KIT $29.95 WIRED $44.95 KIT $31.95 WIRED $49.95
g D pone 4 O
< (‘\_ 1000 Ohms/Volt
NEW! b T MULTIMETER
REAF SIGNAL | TV-FM SWEEP #s56
GENERATOR #324 29§ GENERATOR = (42" METER)
360
(150 ke to 435 mc!) # WULTISIGNAL TRACER £145 KIT $16.90
KIT $26.95  WIRED $39.95 KIT $34.95  WIRED $49.95 { \\r 1905 wiRED $28.95 WIRED $23.50
s AKA 0 O pone 0
DE J L - L3 L] - = L L] [J J
- Ifs’ :?dhif' hearintg aio | oe) RETMA Res. Sub.
h hoto-
6v & 12v SRt e ment Box #1100
BATTERY batteries: KIT $5.95 WIRED $9.95
ELIMINATOR & 3 BATTERY TESTER | spor—ummim.
CHARGER NI 484 [ﬂ :ngRETMA Cap. Sub
KIT $29.95 WIRED $38.95 COMPARATOR #9508 e Bax #1120
KIT $19.95  WIRED §29.95 | KIT $9.95 WIRED $12.95 | KIT §5.95 WIRED $9.95
38 Always say you saw it in—POPULAR ELECTRONICS
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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-

November, 1956

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.

November, 1956

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,

November, 1956

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,

44
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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.
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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)

it
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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

7
WRITING GUNf
FLOOO GUN £
\ i
1]
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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.
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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).

November, 1956

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

48

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

POPULAR ELECTRONICS

WWW akkrerieaniadiahictary com

LemEE .


www.americanradiohistory.com

== T leTew
REMOTE
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

PENTODE
GOUPLATE

g 6~ "3 52 At 1 ]
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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

1—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-

November, 1956

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
November, 1956 51

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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M b o n,

i et N

NYONE WHO HAS ever read a set of

specifications describing a hi-fi ampli-
fier has, at one time or another, done a
double-take when confronted with the fol-
lowing typical statements: (1) the ampli-
fier is flat from 20 cps to 30.000 cps *0.1
db, and (2) separate bass and treble con-
trols provide as much as 20 db of boost or
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,

November, 1956

:

5 By LEON FIELDS

Tone controls permit matching
the output of your hi-fi rig
to room acoustics as well as

to your own listening tastes

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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... Given a pair of such controls, the listener be-
comes a virtual conductor of his own orchestra . . .

console radios consisted generally of a
simple treble-cut adjustment, shown in
the first of the four schematic diagrams
on page 55.

Turning the control knob of such a cir-
cuit may give the illusion of scaling from
the depths of bass to the heights of treble,
but to the ear trained to appreciate live
music or initiated in the wide range af-
forded by hi-fi reproduction, such a *tone
control” is practically worthless. At its
best, it provides a limited kind of treble
attenuation—and absolutely no bass boost.
Used originally in radio receivers that were
decidedly ‘“‘un-hi-fi,”’ its action was inher-
ently limited to the relatively thin audio
produced by such sets. Cutting the highs
is not a real way of getting better bass.

Nevertheless, such a control could often
be used to bring into balance the over-all
audio spectrum. This balance, often dis-
regarded in the broadcast studio and com-
pletely unstandardized in the record in-
dustry until recent years, had to bhe
achieved somehow in the home listening
situation. Then, too, up to the advent of
hi-fi, a great many people preferred so-
called “mellow music.”

Muted trombones and alto saxophones
secmed to have had the most say in pre-
war popular music. And in ‘“classical”
music, cellos whose overtones were clipped
off and tympani with an anonymous thud

but no “bite” filled the air in the homes of.

serious music lovers. An entire generation
was weaned on this kind of listening,
whose “hangover” effect is still evident in
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the opinion expressed now and then by
newcomers to hi-fi that “it sounds too
shrill.” As a matter of fact, discounting
those who had the opportunity to attend
live concerts, relatively few “music lovers”
—even those with extensive record collec-
tions—ever really knew what a live violin
sounded like before the advent of hi-fi.

In such a reproducing and listening con-
text, the simple treble-cut control had a
justifiable, if not spectacular, role. There
is still valid reason for its use in low-
priced AM receivers and in applications
where voice communication is the main
thing. Despite recent advances in AM
broadcasting, this type of transmission is
still subject to static interference, especi-
ally in remote areas and during electrical
storms. Most of the static heard is con-
tained in the high-frequency portion of the
audible spectrum. Since AM broadcasting
is generally limited to a tonal range well
below 10,000 cycles, it would seem point-
less to run a sound system “wide-open”
only to allow annoying noise and static to
get through with no particular improve-
ment in program content.

A second justification for treble cut lies
in the fact that tastes in living room decor
differ considerably. A relatively bare-
walled, hard-floored “live” room seems to
have more treble bouncing around than
does a thickly carpeted, heavily draped
room. In the former, the treble tones may
sound too exaggerated despite the fact
that the electronic system itself has per-
fectly flat response. In such a situation,
cutting the treble by means of a conven-
ient control would certainly be apropos.
Circuit (A) shown on the next page might
do the trick very nicely.

Why Bass Boost? FM broadcasting and
LP records and the better equipment to
go along with these recent program sources
have btought the highs into the living
room-—sometimes with a vengeance. Usu-
ally, a hi-fi enthusiast passes through two
initial stages upon being exposed to the
new medium. First, he may be impressed
by the presence of high frequencies in the
reproduced sound. Violins, flutes, piccolos
and brass choirs take on a new crispness
and clarity of tone. Certain notes, like
those struck on the triangle, may be heard
for the first time. Everything is articu-
lated more clearly and distinctly. The
highs have been discovered!

Some time later, the listener reaches a
more advanced state of aural sophistica-
tion in which he realizes that something is
wrong—the bass tones aren’t all there!
After checking all the components of the
system and re-reading their specifications,
the listener concludes that either the com-
ponents manufacturers are making overly
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extravagant claims or that he, the listener,
isn’t hearing right.

In this case, the latter conclusion hap-
pens to be true. He isn’t hearing right!
It’s a fact that human hearing does not
respond uniformly to all tones at all levels.
To put it another way: if you listen te a
live concert, your ears respond in a certain
manner to all the sound heard. If you play
a recording of that concert in your living
room at reduced volume, the ow tones will
seem to be reduced more-than the middle
and high frequency tones.

To restore the music to its relative
tonal balance, some form of compensation
must be used. A very simple type of “bass
boost” control for this purpose is shown in
the schematic (B) at the right. At high
settings of the volume control (where we
are closer to the original “loudness level”
of the live sound), the circuit provides no
bass boost action. As the volume control
is lowered, the circuit may be used to in-
crease the level of bass tones.

Knobs and More Knobs. Often, in lis-
tening situations, tone control may be re-
quired which has the opposite effect of
that just discussed. We might need a
means of reducing bass and boosting
treble. Bass attenuation may be desirable,
for example, in a multiple speaker system
in which the woofer is more-efficient than
the other elements of the system. Treble
boost, on the other hand, might be needed
to some degree because at the extreme
high end of the audible spectrum human
hearing undergoes somewhat the same de-
terioration that is experienced with low
frequencies at subdued listening levels
(though to a lesser degree as a rule).
Treble boost might also be required to add
highs for tonal balance in a relatively
“dead” room. This, of course, is largely a

(Continued on page 126)

Schematics of the basic types of tone control
circuits in use today are shown at right. Many
feel that types (A) and (B) are not versatile
enough to be labeled as "hi-fi.”" Types (C) and
(D), however, provide the required range and
flexibility of adjustment expected in good audio
equipment. Type (C) has been used very widely
in modern equipmént, although it is gradually
being superseded by the Baxandall circuit shown
in (D). A study of the wiring schematic of a
particular preamplifier (or tuner, if it contains a
built-in preamp) will help you identify the type
of tone control circuit used in that component.
Such identification can tell you just what you have
in your present preamp and also serve as a guide
to future purchases. Explanations of how these
circuits operate are included in the text; for a
comparison of the ranges of control available
in types (C) and (D), see graphs on page 126.

OUTPUT
TRANSFORMER
— R

B

{A) Simple treble attenuation circuit.

TO GRID OF
NEXT STAGE

(B) Simple type of bass boost circuit.

NEXT
COUPLING o GRID

PREVIOUS
TUBE CAPACITOR

3
L
B+ S AMAW— =
& c2 o
R3 002 utd.
02pfd
AN

—

oy = 10K

(C) Popular type of treble and bass controls.

CuT —8»

-«— BOOST  BASS
RI | MEG. R2

FROM PLATE

OF PREVIOUS
TUBE

{D) Feedback tone controls {Baxandall system).
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Cupucitor Buo-Decades for the Experimenter

HIE DIGITS “1,” “2,” “4” “5” and “8”

can be added in various combinations to
obtain all sums from 1 fo 20 inclusive. For
instance, the sum of 8 5, 4, 2 and 1 is 20,
and the sum of 8, 2 and 1is 11. The author
has adapted this interesting fact to the
making of miniature capacitor duo-decades.
(See table at right for a set of such digit
combinations.)

A single duo-decade requires only five
fixed capacitors and five s.ps.t. toggle
switches. The unit shown in the photos
contains one each of 0.001-, 0.002-, 0.004-,
0.005- and 0.008-ufd. (actually 0.0082-zfd.)
5% tolerance, silver-mica capacitors. It
covers the range from 0.001 xfd. to 0.02 ufd.
in 20 steps of 0.001 ufd.

Other duo-decades may be made starting
at 0.0001 pfd. and 0.01 ufd. Three such
miniature units would use only 15 capaci-
tors altogether, yet they would cover the
entire range from 100 ppfd. to 200,000 uufd.
(0.0001 pfd. to 0.2 pfd.) and provide some
2000 different values of capacitance!

Accuracy of each duo-decade depends
upon the accuracy of the capacitors used in
it. Since only five capacitors are required
per unit, a high order of accuracy can be
obtained at reasonable cost. Most experi-
menters will find that an accuracy of 5%
is sufficient for a large majority of appli-
cations.

Construction. The duo-decade is built
in an LMB Type EL422 flangelock chassis
box measuring 24”7 x 2”7 x 4" All
switches, capacitors, and the terminal posts

1T T 1]
Mf
[ s

CI1-—0.001-ufd. silver mica capacitor

C2--0.002-u4d. silver mica capacitor

C3—0.004-u4d. silver mica capacitor

C4-0.005-p1d. silver mica capacitor

C5-—-0.0082-utd. silver mica capacitor

S1, 82, 83, 84, S5—S.p.s.t. toggle switches

1—214" x 2V4" x 4" aluminum box (LMB No.
EL422 or equal)

I--Binding peost terminal strip (National FWH
or equal)

I—Length of No. 20 bare, tinned, copper wire

1—Short length of heavy busbar wire

Note: Cl, C2, C3, C4, C5 may have other values
in companion duo-decades. See text for
details.

w
w

TERMINAL
POSTS

Diagram and parts list for a single duo-decade.

Number:| Sum of: {Number: ~ Sum of:

I i T 82,1

2 0 @ e
3 | 21 | 3 | ss
4 |4 e | s
5| 5 15 | 852
6 | 42 | e | 8521
7 sz | 17 854

8 | 8 18 | 8541
9 | 54 | 19 ‘ 8542
0 | 82 | 20 | 8542
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are mounted on the L-section of the box.
The mating section merely serves as a pro-
tective cover and shield.

Make a label for the switches, bearing
the values of the five capacitors contained
in the box, out of a strip of thin, white
card stock, using hand-lettering or a type-
writer. This label is attached to the top
of the box with four 4-40 screws.

Solder a length of No. 20 bare, tinned,
copper wire to one lug of each of the five
switches and then to the solder lug under
one of the two terminal posts. Then solder
a short length of heavy busbar wire to the
lug under the other terminal post. This
heavy wire runs almost to the end of the
box. One wire lead of each of the capaci-
tors is looped once around and soldered to
the busbar, and the other lead of each
capacitor is soldered to the second ter-
minal on its own respective toggle switch.

~—Frank H. Tooker
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OVEMBER should be an exciting month,

what with a presidential electiod and
the Thanksgiving and Christmas holidays
not too far away. Exciting things are hap-
pening in the electronics field, too . . . most
of the mail order parts distributors have
released their new catalogs, color TV is
booming, and, in our “pet” field, there are
new types of transistors, transistor compo-
nents, and transistorized equipment. If you
haven’t Visited your new car dealers yet,
don’'t forget to “give a listen” to the re-
cently developed hybrid (tube and tran-
sistor) auto receivers.

I don’t honestly know whether the av-
erage reader of this column is an old-timer
or a youngster as far as transistors are
concerned . . . but I rather feel that many
of you are “new-comers.” As an old-timer
myself, I'd like to reminisce a little . . .
back to about the beginning of 1953. There
was great news then . . . Raytheon had
just introduced a new low-cost transistor,
a p-n-p junction triode selling for the
“give-away’’ price of merely $7.50
Type number CK722! And it was a real
bargain at that price, for, prior to the re-
lease of the CK722, the cheapest transistor
sold for about $18.00, with many types sell-
ing for $50.00 to $100.00.

There were relatively few miniature
components available in those days, and it
was not unusual for an enthusiastic ex-
perimenter to assemble a two-transistor
“pocket” radio which could barely be
squeezed into an overcoat pocket. Few
construction projects required more than

You can hold the tran-
sistorized "keying monitor"
in the palm of your hand.
This unit, designed by L. B.
Wyckoff, will also serve as
a code practice oscillator.
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two transistors . .
only one!

But, as the expression goes, ‘‘time
marches on” . . . and things change. Today,
relatively few transistors sell for more
than $5.00, and two popular experimenter
types sell for less than one buck! Ray-
theon’s famous CK722 and G.E’'s popular
2N107 both net for only 99 cents. And
there are a couple of r.f. transistors avail-
able for less than $2.00 . . . Raytheon’s
CK768, a p-n-p unit selling for $1.50, and
G.E’s n-p-n 2N170 which nets for $1.45. At
these prices, most experimenters don’t
hesitate to tackle four to six transistor
projects at a time.

Looking to the future, your columnist
fully expects to see the day when transis-
tors sell for appreciably less than that
other amplifying device you know
what!

Reader’s Circuit. The old mail box in-
forms us that radio receiver projects are
by far the most popular with home build-
ers and experimenters. Because of this, we
have featured simple receiver circuits for
the past few months. But we know there
are many transistor experimenters who
are interested in other applications . . . .
audio circuits, ham work, test gear, etc.
So this month we are departing from usual
ecustom and including a circuit for a “tran-
sistorized keying monitor”—a gadget every
ham and c.w. operator should find inter-
esting.

Basically, a keying monitor is intended
to permit a radiotelegraph operator to hear

. the vast majority used
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himself *“on the air.” Hearing his own
transmissions enables the operator to send
cleaner, better code, and this, in turn, helps
the fellow at the other end who has to
copy the signals. L. B. Wyckoff submifted
the circuit shown, and assembled the model
illustrated.

Referring to the schematic diagram, a
single CK722 p-n-p transistor is connected
in a modified “Colpitts-type” audio oscil-
lator. Frequency of operation is estab-
lished by a tuned circuit made up of the
earphone’s inductance and capacitors C1
and C2, in series. The ratio of these two
capacitors determines the amount of feed-
back supplied to initiate and sustain oscil-
lation. Operating power is supplied par-
tially by a small penlite cell and partially
by rectified r.f. energy, picked up by loop
L1, rectified by the crystal diode, and fil-
tered by C3. According to Wyckoff, the
battery’s current drain is so small that its
useful operating life approximates its nor-
mal shelf life; hence no “on-off” switch is
needed.

Construction is simple and straightfor-
ward, with neither layout nor lead dress
critical. Wyckoff assembled the model pic-
tured in a plastic box measuring 2%” x 1” x
%". Capacitors C1, C2 and C3 may be
either paper or ceramic units; RI is a half-
watt carbon resistor; almost any crystal
diode may be used . . . the CK705 or 1N34A
will probably be the choice of most build-
ers. The pickup coil, L1, consists of ap-
proximately five turns of hookup wire,
wound in a 2"-diameter loop and secured
with string or lacing twine . . . you can use
Scotch tape for this job if you wish. A
high-impedance (5000-ohm) dynamic ear-
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Circuit diagram of the keying monitor.

phone should be used . crystal ear-
phones will not work in this circuit.

The completed gadget may be used as
either a code practice oscillator or a key-
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ing monitor. To use it as an oscillator, re-
place L1 with another penlite cell, connect-
ed in series with your hand key, and with
the negative terminal on the “diode’” side.
To use it as a monitor, place the pickup
coil, L1, near the tank coil of your trans-
mitter. Exact placement is not too critical,
but will vary with the size of your rig.
With low- and medium-powered rigs, the
pickup coil may have to be within a few
inches of the “tank” ... with higher power
rigs, it may be placed several inches—or
even a foot or more-—away.

Tickler File. Again, we “tickle” your
memories about items mentioned in pre-

- vious columns
.. . items we
feel to be of
special inter-
est to you:

(1) Sylva-
nia's new
transistor kit
(six transis-
tors and a
crystal diode)
can be ob-
tained from
your regular
distributor.

(2) Lafay-
ette’s new
transistor
checker Kkit

.+ write to
Lafayette Ra-
dio, 100 Sixth
Ave., New
York 13, N. Y, for price data and speci-
fications.

(3) G.E’s new tetrode transistor . . .
there is no price data yet, but units will
be available for operation up to 120 mega-
cycles!

Hot News! We always devote space to
tips about new products, but this month
we have some news which we feel deserves
special mention . . . CBS-Hytron has an-
nounced two new power transistors, de-
signed and priced especially for experi-
menters. These two units, capable of out-
puts in the watts, should be available from
your local distributor before too long. Type
numbers are 2N256 and 2N257, for the 15-
volt and 30-volt units, respectively. Selling
price will be around $2.50 to $3.50, accord-
ing to present plans. At these prices, the
2N256 and 2N257 will sell for less than
hulf as much as other “high power” tran-
sistors, representing a major price break.

Product News. In addition to the ‘“red
hot” news tip mentioned above, we have
quite a few items from other manufactur-
ers and suppliers.

(Continued on puge 118)
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Transtopic
Experiment No.

Electronic RI y OUTPUT  RLI

Timer

HIS is another experi-

ment in the series that
started in the March, 1956
issue. The last experiment,
No. 11, appeared on page 63
of the October issue.

Wiring hints and parts lists
were included in the March
issue. Further information
on the components and chas-
sis may also be found in that
issue. This is Project No. 12
and concerns the construc-
tion of a simple electronic
timer.

When the timer is assem-
bled according to the circuit
shown in the wiring sche-
matic, it may be used for a
variety of applications. If
you're a photographic fan,
you can control your en-
larger or printing box with it. In chemistry, it might be used to control a
small heater or an electric stirrer. The only precautions you need observe
in assembling the unit are to double-check the polaritics of the battery
and electrolytic capacitor, C7, and to make sure a good-quality electrolytic
capacitor is employed.

With the wiring completed, the relay should pull in and should hold in
for a short period of time, finally dropping out. Afterwards, closing the
“RESET” switch (hand key) and releasing it should cause the relay to
pull in again, and to hold in for a period of time determined by the setting
of R/, again finally dropping out. The relay’s “OUTPUT TERMINALS”
are used as a simple switch to control the circuit being timed.

Timing range depends on the adjustment of the relay, the setting of R1,
and on the size of capacitor C7. A 25-ufd. capacitor provides a range of
from approximately 1 to 3 seconds to a maximum of from 5 to 12 seconds.
If this capacitor is a 100-xfd. unit, the minimum will be 5-8 seconds, the
maximum 25-45 seconds.

When the power switch 81 is first closed, there is a rush of current
through the Ri-R} parallel combination, through R3 and through the base- |
emitter circuit of TR1, charging C7. This flow of base-emitter current
closes RL1. The relay then holds closed as long as suflicient collector cur-
rent flows.

As C7 is charged, the current flow in this circuit gradually drops. Since
collector current also drops, RL1 drops out. The time required to charge
C7 depends on the RC time constant of the circuit. Closing the “RESET” |
switch discharges the capacitor, permitting the timing cycle to be repeated.

For a given transistor, and assuming C7 to be fixed, the minimum timing
period is determined by R3, whose value is chosen to keep the base-emitter
current within a safe value as C7 is shorted by the “RESET” switch. The
maximum timing period is determined by the total resistance in the circuit.

—Louis E. Garner, Jr.

November, 1956
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Number of fish, size,
and direction of travel
are determined by
electronic counter. In
display model {right),
trout in tank has just
passed through tunnel,
has been detected.
The detector circuit
can operate a camera
which will photograph
fish so as to identify
species. Below, right,
a technician tests the
firing mechanism of
the counter.

Electronics
on the
Fishways

By MARGARET MAGNA

LECTRIC FENCES protect spawning

salmon from Kodiak bears! Fish take
their own pictures by means of electronic
counters! Sonic trackers chart rcactions
to various types of fishways! Electrical
weirs jolt life out of sea lampreys! And
underwater telemeters indicate net depths
for “mid-water” trawling!

All of these devices—and many others—
are being utilized by the Fish and” Wild-
life Service, U. S. Department of the Inte-
rior, in fishery research and management.
Electrical screens protect fish at power-
plant intakes. Shockers temporarily
“knock them out” to determine population
figures. Fish are spotted for harvesting
with special finders developed by electronic
specialists. With the help of underwater
TV, biologists determine methods of saving
small fish from destruction. In other
words, electronics is playing an increas-
ingly active role on the fishways—the
watery roads on which fish travel.

Fish Count Themselves. Created by
the Fish and Wildlife Service, the elec-
tronic counter is fully automatic. It counts

60

Above photo, " The Cregonian,’” by Rollie Dobson
All others, Fish and Wildiife Service

the fish and indicates their size and direc-
tion of travel. Through the medium of an
underwater camera, it can also identify
the species; in effect, enabling the fish to
photograph themselveas.

The basic element of the counter is a
detector which, utilizing the difference in

conductivity between fish and water,
passes a signal when a fish is between its
electrodes. This sigmal may be used to trip
an electric tally, flash a light, ring a bell,
etc. Arrangement of the electrodes in tun-
nels determines the minimum size of fish
that can be counted

Signals from two detectors can be used
to actuate a logic device, which indicates
the number of completed upstream and
downstream passages on separate dials. It
rejects all passages that are incomplete.
The output of the logic device will also

POPULAR ELECTRONICS
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operate automatic devices when a prede-
termined number of fish has passed, such
as gates at hatchery holding ponds, thus
preventing overcrowding.

Tunnels can be made of transparent,
opaque or pigmented materials. Or detec-
tors may be used with troughs, weirs, posts
in stream beds, etc., if tunnels are not
desirable. The system will work at any
depth and in murky water, where visual
observation is impossible.

At present, the chief value of the elec-
tronic fish counter is in testing effective-
ness of the fishways and registering the
number of salmon heading for spawning
grounds. Continuance of a salmon fishery
depends to a great extent upon whether or
not a sufficient number of adult fish reach
the spawning areas. A fish counting lab-
oratory is now in operation at Ballard

MR TO I

o

Locks, near Seattle, Wash., and indications
are that this device, when fully developed,
will be used in many parts of the country
where fish runs are important.

Sonic Tracker. A capsule about two-
and-a-half inches long and less than one inch
in diameter, the sonic tracker is fastened
to the back of a salmon just to the rear
of the dorsal fin. It contains a 15-volt bat-
tery and small transmitting apparatus ca-
pable of sending signals for 10 to 100 hours.
This “tattle-tale” electronic device will
flash every twist and turn of the fish to a
recording instrument on land or in a boat.

Under ideal conditions, the signals from
the tracker may be detected as far away
as 2000 feet. A fish carrying the capsule
can be tracked and its position pinpointed
for about 800 feet in clear, still water, and
for about 100 feet in rough, turbulent

Nevember, 1956

Underwater TV hous-
ing being mounted on
sled {above) prior to
use at Coral Gables,
Fla. The camera with-
in the housing scruti-
nizes fishing gear while
* it is in operation.

Electrical weir at
Carp Creek, Mich.
(left) is located be-
tween two mechanical
1 weirs used in checking
the effectiveness of
B this barrier. Lampreys,
B8 which prey on smaller
fish, are killed by its
charged electrodes as
they attempt to pass
through on their way
to spawning grounds.

streams. Movements of as many as ten
fish can be traced simultaneously using
transmiiters with different frequencies.
Initial studies of the sonic tracker-—one
of the newest of the electronic devices—
are being made at Bonneville Dam on the
Columbia River. By investigating the pas-
sage of salmon through several types of
fishways, technicians hope to be able to
determine the most effective fish ladder
design. Although the tracker is being ap-
plied particularly to salmon studies, it can
be used on other species as well.
Telemetering and TV. The underwater
telemeter will indicate the exact distance
of a trawl or net below the surface of the
water. As a means of discovering the fish-
ery values of the mid-water ocean area, it
is expected to increase the efficiency of
commerc:al fishing considerably. Compar-
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Fish are shocked into temporary

unconsciousness by biologists in West Gallatin River, Montana. The

men at left and right hold insulated handles to probes that pass shocking current through stream.

atively little mid-water fishing has been
done by American fishermen, who have
heretofore concentrated on surface and
bottom fishing.

Underwater television tells the Fish and
Wildlife Service more about fish in their
regular habitat and more about what can
be done to make fishing gear efficient and
effective. The Service has two such units:
one at the Gear Research Laboratory at
Coral Gables, Florida, where a camera
scrutinizes gear while it is actually in op-
eration; the other at the Fishery Labora-
tory at Woods Hole, Mass.

At Woods Hole, biologists are more con-
cerned with the effect of fishing gear on
fish which are too small for market, rather
than with efficiency of commercial gear.
Looking for methods of saving such fish
from destruction, they are studying the
sizes of fish which can escape through the
trawl meshes, and the manner of escape,
as well as behavior within the net. These
biologists are also making various studies

2

Pictorial drawing shows the photographic fish
counting setup at Ballard Locks, Seattle, Wash.
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of the ocean bottom and the small marine
animals which inhabit the bottom and
serve as fish food.

Electrical Weirs. Since the power tur-
bine and some of the big irrigation diver-
sions offer a major threat to young fish,
considerable research is being done on
mechanical and electrical methods of meet-
ing this problem. Numerous screening
techniques have been tried. In small ex-
perimental streams, such devices have been
about 95% successful in guiding the fish
into the desired places. Testing is now
being done on large streams. Two meth-
ods have been used, one based on the fact
that fish are attracted to the positive pole,
the other based on the principle of repul-
sion by an electrical field.

The sea lamprey weir is an electrical
barrier placed across a stream used by the
lamprey for spawning. Its charged elec-
trodes kill any sea lampreys attempting
to pass through. Such weirs are installed
in tributary streams of the Great Lakes.
The sea lamprey, which entered the upper
Great Lakes about 20 years ago, destroyed
the lake trout fishery of Lake Michigan
and Lake Huron, and has now appeared in
Lake Superior. Its control is a major ob-
jective of the Fish and Wildlife Service at
the present time.

For about three years, the electric fence
has suocessfully kept the big Kodiak bears
away from critical sections of salmon
streams. The electric shocker, which has
also been utilized for some time in making
fish population studies, is now effective in
soft water, thereby extending the range
of its usefulness. By and large, it might
be said that the role of electronics on the
fishways is to protect fish from harm until
such time as they become useful to man,
at which point it abdicates in favor of the
electric stove. —30-
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Teuching probe to
gsid or plate will
send out signal
fram 60 cyclesto 10
m=. Housed in alu-
m aum box, actual
chassis is a bracket
made of scrap alu-
m#m. Major com-
panznts are identi-
fied in open-chassis
viea shown below.

Track down
troubie in your
receiver or amplifier

with this inexpensive device

OW TO DIAGNOSE a receiver failure

is a problem that is practically as old
as radio itself. Yet to the novice in the ra-
dio game, the problem is as acute as ever,
for it often means many hours of head-
scratching and experimenting before the
trouble is found. For some, this state of
affairs is due to the lack of proper test
equipment to help point the way.

Somehcw, the term “test equipment”
conjures up visions of an elaborate test-
bench loaded with scopes, meters, signal
generators, etc. All of these items are
valuable aids to successful servicing al-
though basically they can do no more than
the simple device described in this article
to help you find what hzppened to the
signal.

The device is called a “Signal Chaser”
because it sends out a modulated signal
over the entire audio and radio spectrum
from 60 cycles to over 10 megacycles. It
can be used for tracking down component
and stage failures in audio amplifiers, pre-
amplifiers, and speakers, as well as in any
rf. or if. stage of a radio receiver.

Simple to construct, the Signal Chaser
uses only one tube, requires no d.c. power
supply, and does not need alignment or ad-
justment to be put into operation. It is
housed in a 2" x4"x1%” alurainum box.

The actual chassis is a brackédt formed
from a 2”x 114" piece of scrap aluminum.
A Y%-inch lip is bent up on the two-inch

Novembar, 1956 63

WWW amerieaniadiahietary com


www.americanradiohistory.com

17 ]
V.A.C‘.‘_-gsg_n_/ v
N
RESISTANCE
COROD
A.F-R.F. 2FEET e |
OUTPUT RG-62/U ce 3 I
n———=iT —=x
= / 5
g -
SHIELD ~°‘?'g_ RS
Ci | .Ontd
[ol.3
Olptd.
"= CASE CASE ="
= GROUND GROUND =
Cl, C3, C4—0.01-ufd., 600-volt disc ceramic
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C2—0.005-pd., 600-volt disc ceramic capacitor
R1—860-ohm resistance line cord

R2, R3—47.000-ohm, Yo-watt resistor

R4, R6—10,000-ohm, Ys-watt resistor
R5—1000-ohm, V4-watt resistor 1
S1—S.p.s.t. toggle switch '}'c +

VI—I12AT7 tube
Diagrams and parts [ist for ‘the "Economy'
Signal Chaser. It is important that the out-
put leads of the resistance line cord, which
provides the filament voltage, be connected as
shown in the schematic diagram above so that
the filament will light and the tube will not
burn out. You can see how the various parts
are hooked up in the pictorial diagram below.

LINE PLUG

b4

HOW IT WORKS

This circuit is basically a free-running cathode-
coupled multivibrator with 60-cycle a.c. voltage ap-
plied to the plates. The multivibrator will operate
only when the plate supply is positive with respect to
the cathode. Frequency of the multivibrator is ap-
proximately 1000 cycles; however, it can be varied
by the amplitude of the applied a.c. plate voltage (re-
duce or increase values of R2 and R3).

Muitivibrator output is interrupted at the power
line frequency of 60 times per second. The resultant
waveform has fundamental frequencies of 60 and
1000 cycles, both of which are extremely rich in
harmonics. The 60-cycle modulation of the 1000-

221000 CYCLES PER SECOND
(APPROX)

'<—f,=eo c.p.s.——l

cycle fundamental results in a signal every 60 cycles
from 60 cycles to over 10 megacycles. )

The output is taken from the common cathodes of
the twin triode. Coupling and/or a.c. isolation are
provided by capacitors €1, C3, and C4. A good grade
of coaxial cable is necessary since the capacity of the
cable will determine the output at the higher radio
frequencies.

dimension. The 9-pin socket.and two small
stand-off insulators are mounted on this
chassis, which can be assembled and wired
before it is mounted permanently in the
aluminum box.

Output from the Signal Chaser is fed
through a capacitor (C2) and a 2’ length
of RG-62/U coaxial cable. If RG-62/U
cable is not available, the second-best
choice is RG-59/U. The cable ends in a
standard meter test probe. Only the inner
conductor of the coaxial cable is connected
to the probe test point. The outer braid
shield should extend down the probe handle
to within approximately one-half inch of
the tip. Details of the probe construction
are clearly illustrated at the top of the
following page.

In the interest of simplicity, the Signal
Chaser is operated directly from the 117-
volt a.c. power line. Therefore, it is neces-
sary to isolate the output coaxial cable
lead and the aluminum case of the Signal
Chaser from the power line. This precau-
tion must be taken to eliminate a danger-
ous shock hazard, particularly if the Sig-
nal Chaser is to be used to service a.c./d.c.
sets where the chassis is commonly con-
nected to one side of the power line. For
this reason, the coaxial shield is connected
to the case through 0.01-ufd. capacitor C3,
and one side of: the line is connected to the
case through capacitor CJ.

A resistance line cord is used to provide
the filament voltage for the 12AT7. This
type of line cord has three output leads on

POPULAR ELECTRONICS
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the end. Make sure that the wires are
connected as shown in the diagram. Other-
wise, either the filament won’t light or the
tube will be burned out. An chmmeter will
help sort these wires if they are not coded
clearly.

The basic procedure when using the
Signal Chaser is to follow the signal path
through the receiver in reverse. For ex-
ample, in the typical receiver, the Signal
Chaser probe can be placed on the grid of
the audio output stage. If all is function-
ing correctly, a loud buzzing sound will be
heard from the speaker. The probe can be
placed on the plate and then the grid of
the first zudio stage in the receiver. If the
loud buzzing sound is heard, all is well,
and the probe can be placed on the grids,
plates, and diode of the preceding de-
tector, i.f,, and r.f. stages.

Continue this procedure until the point
is found where the loud buzzing sound
cannot be heard. This, then, is the point

INSULATION
METAL

OUTER BRAID IS BROUGHT TO WITHIN
172 INCH (APPROX.) OF PROBE TIP

Construction details of the standard meter

test probe. Only the inner conductor of the
coaxial cable is connected to the test point.

at which the signal path is broken. A
closer visual inspection and perhaps a few
measurements with a voltmeter will most
likely enable you to locate the specific dif-
ficulty.

This method of servicing radio and audio
equipment is known as the signal substitu-
tion method and is described in detail in
many books on radio-TV servicing tech-
niques. 30—

Storing Small Components in the Workshop

TORING of parts and accessories is a
major problem in the home workshop.
Most electronic parts are small and deli-
cate, requiring separation and protection

| &-}w = -"1_ IR

from breakage. Small glass jars are read-
ily available, and are ideal for storage pur-
poses—but how and where should you store
them ? Illustrated here is one of the most
satisfactory methods yet developed.

Construction is self-explanatory, and the
dimensions are tailored to suit the number
and size of jars to be used. The holes can
be cut with a carpenter’s expansion bit and
should be just large enough to let the jar
s;me slightly backwards when inserted.
The jars are supported at the back of the
board by strips cut to size from 22"x1”
molding, available in all lumber yards for
a few cents a foot.

An additional bonus afforded by this sys-
tem is that the contents of each jar can be
printed directly on the cover for easy iden-
tification. -—Robert B. Kuehn

Handy Connections for Ferrite=Rod Eoop Antennas

HEN EXPERIMENTING with ferrite-

rod transistor loop antennas, such as
the Miller #2000 shown ir the photo, it
isn't very hard to break off the pigtail
leads. Experimenters can avoid this dan-
ger by mounting three small Fahnestock
clips on the insulating strip base, and sol-
dering the pigtail leads directly to the
small lugs on the clips.

Drill three 4g”-diaineter holes in the
strip at the approximate positions shown
in the photo, and mount three #15 Fahne-
stock clips using 14¢”-diameter round-head
machine screws 14" long with hexagon nuts
to fit. After mounting the clips, snip off the
excess ends on the screws so they won't
interfere with the levers on the clips. Do

Neovember, 1956

not snip off the excess wire on the pigtail
leads, but coil them up and then solder the
tinned ends into the eyes of the small lugs
on the clips.

Now you can experiment to your heart’s
content without danger of breaking off the
—Art Trauffer

wire leads.
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N OFTEN UNTAPPED source of ra-

dio sjgnals for code practice lies in
what is known as the long-wave region
above the broadcast band. This is a sort
of “never-never land”’ where few experi-
menters ever tune. Perhaps it is because
this area has no voice signals but instead
is populated only with c.w. and m.c.w. sig-
nals that it has so little interest for the
average person—but it's a gold mine for
anyone who wants to learn the code.*

Receivers for use in this part of the ra-
dio spectrum are not too easy to find.
Most, if not all, of those available in sur-
plus are quite big, heavy contraptions with
power requirements other than 117-volt,
60-cycle, a.c. If you're interested in tuning
here, you are better off building your own
converter or receiver. Elaborate, expensive
equipment isn’t at all essential, especially
for code-practice purposes. Many long-
wave stations use very high power, so even
a simple, one-tube receiver—such as the
“Long-Wave DX'’er”—can do a good job.

Construction. Looking at the front-view
photo of the receiver, the knob to the left
of the tuning dial is the regeneration con-
trol. The one an the right varies R4, the
volume control potentiometer. To the right
of the volume control is the phone Jack
J1, and to the right again, the power “on-
off” switch S1. The tuning dial is of the
vernier type for easy tuning. It is mounted
on a small strip of sheet aluminum.

Y2 Ll

CHI CI

Under-chassis view of "Long-Wave DX'er"”
indicates placement of its major components.

b6

Long-Wave DX 'er

a

Single-Tube
Receiver

The heart of any receiver is its “front
end.” In this particular receiver, it nar-
rows down to the tuning capacitor gang,
C4/C5, and its coil, L1. A large maximum
capacitance is necessary and is obtained by
paralleling the two sections of a dual 420-
rpfd. variable capacitor.

Several different coils were tried at L1,
but none were as sensitive as the Mailler
X-121-A specified in the parts list. Al-
though this particular coil requires a fair
amount of modification (as described be-
low) before it can be used in the circuit,
such modification is not difficult. The coil,
as purchased, is enclosed in a 3" x 3" x 2"
shield can. Since the can will not be used,
it should be removed.

First, lift up the two little metal tabs
on the underside of the shield. Straighten
them up until they are flush with the sides
of the can. Then, using a tiny screwdriver,
pry out the little Bakelite terminal board
and the coil. Do this carefully. Lift a little
on one side, then another—working around
the four sides of the Bakelite piece until it
is free of the shield. The powdered iron
core will remain in the can. Directions for
removing it will be given shortly.

Study the lead arrangement on the coil.
The lead nearest the terminal board is the
ground point; slightly above it is a double
lead that is the antenna tap. The lead fur-
thest from the terminal board is the grid
end of the coil. When you can recognize
where these leads are to be connected just
by looking at the coil, carefully unsolder
the three leads from their solder lugs, drill
out the eyelet in the center of the terminal

* A feature article on long-wave DX stations appeared
in the October issue on page 51. This article dgscribed
the stations that can be heard, the frequencies in use,
and how DX stations may be verified.
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board, and remove the terminal board and
the remains of the eyelet from the coil
form. Remove 225 turns from the grid end
of the coil, and snip off the wire about four
inches from the coil form. Solder a 3"
length of insulated wire to the antenna tap
lead; then solder a 2” length of the same
wire to the ground lead. Insulate these
soldered connections and anchor them to
the coil with small pieces of plastic in-
sulating tape.

The powdered iron core is secured to the
top of the shield can with an eyelet and a
small nut. Remove the nut and file away
the eyelet. Be careful not to damage the
threads on the small projecting brass rod
in the center, for these will be used with
the nut to secure the core and the coil to
the side of the chassis in your receiver.
When the eyelet is filed away, a light tap
on the end of the threaded rod will drop
the core out of the can.

The tickler is a %”-square coil. It con-
sists of 25 turns of No. 28 enameled wire,
and is made by scramble-winding the wire
on the Miller shield can. Wind the coil
over as narrow an area as possible. Slip it
off the can and wrap the coil snugly with
plastic insulating tape.

To make the tickler adjustable in the re-
ceiver, it is mounted against the side of a
short length of %4”-diameter fiber rod. Pre-
pare a place for the coil on the rod by
filing a small flat on one side of the rod.
Note that the tickler is located over the
tuning coil. Spacing between the two coils
is such that the tuning coil will be cen-
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Front view of one-!
tube receiver with
headphones attached. !

in the tickler when the latter is
swung down over the tuning coil. You
don't have to be especially precise about
the coupling between the two coils.
Normal adjustment of the tickler has
little, if any, effect on the tuning of the
receiver. Mount the tickler coil on the rod
by spreading a generous dab of polystyrene
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LUG

HOW IT WORKS

This is a regenerative receiver with positive feed-
back in the detector obtained through a plate tickler
coil (L2). Regeneration is controlled by physically
varving the position of the tickler with respect to the
tuning coil, L1

Qne half of a twin-triode tube serves as the detec-
tor. The other half opcrates as a transformer-
coupled audio amplifier. Resistor R3, capacitors C?b
and €9, as well as the capacitance betwceen the trans-

former windings and ground, act as filters generally
to climinate “fringe howl.

Antenna coupling capacitor C6 depends to a cer-
tain extent upon the length aund height of your an-

tenna. The value shown (100 pufd.) is about right
for a 35 to 50’ antenna, 20 to 30 feet above grouund.
Too large a capacitor here will reduce the tuning
range and may adversely affect regeneration. The
receiver tunes from 100 to 400 kc. and is designed
for headphone reception only. 1t is complete with its
own transformer-type power supply.
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Wire the "Long-Wave

DX'er" as shown in

schematic diagram at log

right. Complete de-

tails for modification —0

of coil LI are given %

in text. Components

should be hooked up

as illustrated in pic-

torial diagram at left. o._o/ &
.OOT-§
ufd.

117 VAC.

PARTS LIST _

C1-—0.02-ufd. ceramic capacitar

C2a/C2b-—-20/20 uid., 150-vclt, can-type, dual
electrolytic capacitor

C3—200-uufd. mica capacitor

C4, C5—-420/420 pufd. dual variable capacitor

C6, C7—100-uutd. mica capacitor

C8a/C8b—20/20 wptd., 250-vclt, can-type, dual
electrolytic capacitor

C9-—0.001-utd. mica capacitor

CH1—8.5-henry, 50-ma. filter choke

J1— Open-circuit phone jack

L1—Tuning coil (Miller Type X-121-A modified)
—see fext

L2—34"-square tickler coil, 25 turns of No. 28
enameled wire (see text)

R1—100,000-0hm, Yo-watt composition resistor

R2--3300-ohm, Y2-watt composition resistor

R3—2.2-megohm, V5-watt composition resistor

R4 150,000-ohm volume control potentiometer

R5—10,000-ohm, V2-watt composition resistor

R6--47.000-ohm. 2-watt composition resistor

S1—S.p.s.t. toggle switch

SR1--65-ma., 130-volt selenium rectifier

T1—Power transformer; 125 volts, Vo-wave, at
50 ma.; 6.3 volts at 2 amperes (Stancor
PA8421) a smaller unit may be used here if
desired

T2—Single-plate to single-grid audio
former, 3:1 step-up ratio

Vi Type 12AX7 tube

1—10" x §” x 3 aluminum chassis

trans-

cement or plastic household cement along
the flat. Then, hold one side of the coil
against the flat and wrap a layer or two
of plastic insulating tape snugly around
this side of the coil and the rod.

The end of the tickler rod that is inside
the chassis is supported by a strip of ”-
thick Bakelite. A % ”-diameter hole is
drilled through one end of the strip at the
appropriate height to accommodate the
rod. The other end of the strip is secured
to the underside of the chassis deck by
means of a small L-bracket. Suflicient
friction to make the rod (and the tickler
coil) stay putl in any position to which it
is adjusted is obtained by passing the knob
end of the rod through a % ”-id. rubber
grommet.

Malke a little spring in each of the two
tickler leads by winding a couple of turns
around the fiber rod on each side of the
coil-—and, when the leads are soldered
into the circuit, leave enough slack so that
the tickler can be rotated through 180°. In
normal use of the receiver, the tickler ad-
justment will not be likely to require more
than about 20° of rotation, so there is
little danger of the leads fouling or break-
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ing if the aforementioned procedure is fol-
lowed. Mount the powdered iron core on
the inside of the left panel of the chassis
and slip the tuning coil, L1, over it with
the grid end of the coil towwrd the left
panel of the chassis on which the core is
moynted. The tickler should be nearest
the ground end qf the tuning coil where it
will have the least adverse capacitance
coupling effect.

Mount the power transformer, 71, in the
rear corner and the filter choke, CHI, be-
low deck. Filter capacitor C8 is just in
front of the power transformer, while rec-
tifier SR1 is mounted on a long screw
which also holds one end of the trans-
former.

Orient the tube socket so that the twist-
ed heater leads will not have to cross or
come near the detector grid lead. All
ground leads in the power supply section
go to the can solder lugs on filter capacitor
C8, this capacitor js mounted on a metal
plate. Audic transformer T2 is located he-
low the tube socket on the rear panel of
the chassis; mount this after the socket
wiring is completed. A two-terminal strip

(Continued on page 112)
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GARRARD SALES CORP.
80 Shore Rd.
Port Washington, N. Y.

LINTHROP MFG. CO.
433 West Fulton
Grand Rapids, Mich.

HARMAN-KARDON, INC.

520 Main St.

Westhury, Long Island,
N. Y.

LAFAYETTE RADIO
100 Sixth Ave.
New York 13, N. Y.

HEATH COMPANY

Benton Harhor 5, Mich.

REGENCY DIVISION,
I.0.E.A., INC.

7900 Pendelton Pike

Indianapolis 26, Ind.
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Record changer, Model RC-88, is im-
proved version of Garrard RC-80. Unit
plays at three speeds automatically or
manually, as desired. Motor is 4-pole,
shaded induction type. Weighted turn-
table, 1" high, turns on ball bearings, and
is covered with rubber mat. Wow and
rumble are said to be negligible. Tone
arm, made of aluminum, uses plug-in shell
which accepts most pickups. Stylus pres-
sure and pickup height adjustments are
provided. Unit is supplied with two
spindles; mounting base is extra.

Two-way speaker system (8” woofer and
3" tweeter) is housed in compact at-
tractive enclosure. The "Linthrop' speaker
may be used as a reproducer in a modest
hi-fi system, as an extension speaker for
another room, or as an auxiliary speaker
for stereophonic setups or to improve TV
sound. Two leads connect unit to any
amplifier. Net price, $23.95.

Forty-watt ampiifier includes built-in
preamp and full audio controls for hi-fi
systems. Controls provide for program
selection, equalization of tape and records,
loudness, treble, bass, rumble filter, speaker
damping, and speaker selection. The
"Trend 11" [Model A-1040) uses four
12AB5 tubes in a high-cfficiency, low-
power drain circuit. Net price, $125.00.

Tweeter (Lafayette "HW-7") features
louvered "acoustic lens" for uniform dis-
persion of highs. Lens is detachable for
panel mounting, and a separate base for
mounting the tweeter externally is also
available. The aluminum voice coil has an
impedance of 16 ohms. Power rating is
25 watts. This tweeter is designed to take
over at 2000 cycles. Net price, $14.95.

AM tuner (Heathkit Model BC-1] may be
built from kit containing all parts and
instructions. Designed for use in hi-fi sys-
tems, it provides broad bandwidth with
good sensitivity and selectivity. Set fea-
tures built-in power supply and cathode-
follower output, uses five tubes. Net price
of $24.50 includes cabinet.

Fifty-watt power amplifier, built from
Regency HF-50K kit, provides enough re-
serve power to drive low efficiency, wide-
range speaker systems. Response at 50
watts has less than 1%, harmonic distortion
from 20 to 20,000 cps. Multiple negative
feedback circuits assure high damping.
Step-by-step instructions are said to permit
complete assembly in four hours. Ampli-
fier must be used with audio "front end,”
or tuner having audio controls. Net, $74.50.
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N OUR platter-spinning this month, we
came across several new ones that point
up the natural affinity of woodwinds for
the phonograph. Flute, oboe, clarinet and
bassoon emerge from the loudspeaker with
such lifelike tinge that the hi-fi listen-
er finds it easy to forget all about his
equipment and simply enjoy the music.
The husky, reedy sound of woodwinds is
particularly easy on the foibles of electron-
ic equipment. They sound good on medium-
fi as well as on hi-fi because their overtone
pattern does not get too badly twisted by a
few jags in the {requency response or other
minor distortions in ampljfier and speaker.
Besides, woodwinds don't produce sharp
transients (bangs like in piano or percus-
sion) that throw slightly ramshackle rigs
into a jangling frenzy on every bheat. Even
on a less-than-perfect system, stylus,
speaker and transformers can comfortably
follow the waveforms of woodwind sound
without getting rattled. Blended with or-

chestra, they add tangy spice or smooth
sauce to the musical serving.
Unlike many other instruments, wood-

winds sound fine even at low volume,
which puts less strain on both your output
tubes and your neighbors. Iespite the ab-
sence of sheer decibel power, woodwinds
create an amazing palette of tonal colors
from acerbic snarls to silk sonorities.
Music in the Winds. The freshest wind
to blow out of these woods is stirred up by
Alec Wilder on Columbia CL-884. Wilder,
one of America’s most gifted young com-
posers, reportedly was kicked out of the

Frank Sinatra now
makes his debut as a
"classical” conductor
in music by Wilder
for solo woodwinds
and string orchestra.
He interpre*s this
distinctively Ameri-
can music with con-
viction and finesse.
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Eastman School of Music at Rochester for
what appears to be an extreme case of ir-
repressible high spirits, which compelled
him to perpetrate all sorts of antics and
spoofs. His good-natured practical jokes
were always done with grand aplomb and
a sense of style. The same mood of
sparkling and imaginative fun pervades
these woodwind compositions, variously en-
titled Her Old Mun Wuas Suspicious, The
Neurotic Goldfish, ete. The humor is point-
ed, never broad. The style combines an
easy sense of aptness with arch mockery
matched to musical craftsmanship. Maybe
that's why top-notch musicians like Mitch
Miller (oboe) and Julius Baker (flute)
especially got together for this recording
and gave it all they had—which is plenty.
Their own evident pleasure in playing
these pieces speaks from every groove. Be-
hind the music there seems to be an in-
audible chuckle. That's what makes this
recard something rather special.

Unusual things also happen on the other
side. Here stands none other than Frank
Sinatra, but this time he isn’t singing.
He's conducting an orchestra in more
Wilder music, and doing a fine job of it.
Frank accidentally came across these
pieces when the composer and the music
were quite unknown. He was so taken by
a group of flowing, lyrical numbers for solo
woodwinds and strings that he talked Co-
lumbia Records into letting him conduct
them. The result is a deft blend of im-
pressionism and pops: music to relax you

(Continued on page 105)
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ST : 2 I -
Robot Helicopter

LOWN ALOFT by a technician operat-

ing a radio-control setup from the
ground is the “robot” helicopter above.
The ground controller is not a pilot him-
self; ease of control makes the robot cap-
able of being “flown” by anyone. Inside
the helicopter, in addition to the R/C
equipment, are facilities for taking still
pictures as well as TV pictures and trans-
mitting them to ground observers.

In addition, the robot can lay communi-
cations lines, fly a ‘'memory” course fed
into a ground control station, and respond
to commands transmitted from an air-
borne control station in a second helicop-
ter. Developed by The Kaman Aircralt
Corp., Bloomfield, Conn., the robot is
shown in the above photo being demon-
strated fo U. S. Department of Defense
officials at Fort Belvoir, Va.

Avto Antenna Replacement

OTORISTS facing the problem of mis-
chievous pcople breaking off or pilfer-
ing auto radio
antenna staffs
when a car is
not under guard
can how solve
it in about 60
seconds. The
. answer is a glis-
- tening chrome-
plated 3-section
replacement
auto antenna
staff (Model
RE-8) which
will fit virtual-
ly every make
of antenna.
The bhell-
shaped base ol the replacemeni anfenna
staff merely fits over the old antenna base.
A few turns of a special spline wrench,
which comes with it, and the new staff is
firmly fixed. Model RE-8 is 22” high when
it is collapsed; with the three sections ex-
tended, the staff stands 56" above the bot-
tom of the base. The unit is made by Sny-
der Manufacturing Co., Philadelphia, Pa.
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Capacitors Use No Leads

LINE of flat, tapered capacitors, de-

signed specifically for use without
leads in printed-circuit wiring boards, has
been announced by General Electric’s
Specialty Electronic Components Depart-
ment, West Genessee St., Auburn, N. Y.
Known as “Wejcaps,” the units fit into

By .
slots in the board and are bonded by dip-
soldering. They will be used in TV re-
ceiver circuits.

Pockei=Size Tesier

TNKNOWN voltages may be measured
b and circuit continuity checked with
the pocket-size test instrument developed
by Tele-Matie Industries, Inc., 16 Howard
Ave., Brooklyn 21, N. Y. Known as the
“Mini-Test,” it uses a neon bulb rather
than a meter movement for indications.
Its range is from 65 to 800 volts.

As shown in the diagram below, its ac-
tion depends on the amount of voltage im-
pressed across the probe terminals. As the
knob, controlling the potentiometer, is ro-
tated from “Start” position, more resis-
tance is shunted across the neon hulb un-
til it is impressed with enough (63) volts
to glow. The voltage being contacted by
the probes may then be read from the
knob setting on the outer cover of the
“Nini-Test.”

To check circuit continuity, an auxili-
ary lecad must be used which—together
with one of the probes-—is connected to an
external voltage source. Measuring 1%”

x17%"x34", the “Mini-Test” lists for $2.49.
+PROBE RED
—PROBE BLACK

Schematic diagram of the pocket-size tester.
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Progressive

Crystal

Receiver

EGINNING radio constructors who
want to start with a simple crystal re-
ceiver would he wise to purchase parts
which can be used later on for that
inevitable three- or four-tube superhet.
For example, if you buy a two-section su-
perhet variahle capacitor, you can use the
large section for a crystal set and both
sections later on for a superhet. Likewise,
if you purchase a loop antenna to match
the superhet capacitor, you can use the
loop as a tuning coil in a crystal set and
then use it later on as an antenna for a
superhet. You could even use the crystal as
a second detector in your superhet.
Almost every radio parts dealer, or radio
mail order house, has two-section superhet
variable capacitors with matching loop an-
tennas. It would be well to buy a matching
oscillator coil at the same time and put it
on the shelf for that eventual superhet.
Mount the variable capacitor, loop, and
four Fahnestock clips on a wood base 7%
long, 4" wide, and 3" thick. The loop can
be bolted to a 2’ x 5" wood upright screw-

L2
s

L4

L |

__-{_— i c3 -j
3 [tk

A J(SEE TEXTY

cii-
-

C2
£
FAHNESTOCK

J CLIPS ‘ zg CRI

’_‘/i ;\;

ANT. GND
CONN%CTIONS PHI

s d
i

Wiring schematic of the crystal receiver.
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fastened to the back edge of the wood
base. A pair of Fahnestock clips about
1%" apart on the right-hand end of the
base are used for the earphones, and an-
other pair on the left end of the bhase for
the antenna and ground connections.

The right-hand rear clip is connected di-
rectly to the capacitor frame (rotor) and
from there to the lug on the loop which
connects to the inside wire of the large
loop winding. One lead of the germanium
diode (crystal detector) connects to the
right-hand front clip, and the other diode
lead connects to the stator lug of the large
section on the variable capacitor. Now
connect the same capacitor lug to the lug
on the loop which connects to the outside
end of the large loop winding. The two
remaining lugs on the loop are for the one-
turn external antenna winding; connect
these lugs to the remaining two clips on
the left-hand end of the base.

If your loop has no external antenna
winding, simply wind one turn of hookup
wire around the outside of the loop, and
fasten wire with cement or coil dope.

With regard to the antenna and ground
connections for the crystal set, experi-
ment for best results in your location. In
some Jocations a good antenna is sufficient;
in other cases a cold water pipe ground
connection will give louder signals. Con-
necting the antenna directly to the stator
lug on the variable capacitor will give
strong signals, but poor separation between
stations. As shown in the schematic dia-
gram (dotted line), you can connect the
antenna to the capacitor stator through a
small value of fixed capacitor to improve
selectivity. Try several different capacitor
values until you find the one that is best
for the joh. —Carl Dunant
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Tames the Wild Blue Yonder

HE SKY, once empty and beyond reach,

is now a busy thoroughfare. Aviation
has shrunk space aloft as well as on the
ground. With the planes themselves made
safe by today’s superb engineering, conges-
tion of the air has become the chief risk
of flying.

As the wild, blue yonder grows wilder
and more dangerous with fast planes
crowding each other for space, the future
of flying now depends on electronic aids
to air safety.

Volscan, developed jointly by the Cam-
bridge Research Center of the Air Force
and the Crosley Corporation, is the latest
answer to the urgent problem of air traffic
control in the vicinity of busy airports.
Combining ordinary radar data, Volscan
converts a cloud of randomly arriving air-
craft into an orderly, safe procession.

A supersonic jet plane may require as
much as 50 miles for its landing approach,
with some elbow room at either side.
Therefore, an air traffic control system
must assign each incoming aircraft a long
“block of space” reserved exclusively for
its use. Volscan automatically marks this
space and follows the aircraft on its as-
signed path until the Instrument Landing
System (ILS) takes over and sets it down
on the runway.

Since pilots can’t just step on the brake
and slow down, the problem is complicated
by faster planes overtaking the slower
ones. A fast plane coming in later might
wind up right on top of a slower plane that

74

By SHANE SMITH

had already started its landing approach.
Hence, not only the sequence of the incom-
ing aircraft but also their speeds must be
taken into account. This adds to the space
demand of fast planes and to the score of
factors that every minute may tip the
balance of life and death at a busy airport.

Volscan keeps all these factors “in
mind” at any moment, and automatically
parcels out to each plane precisely the air
space it needs to keep that fateful balance
firmly held down on the safe side. As the
airport radar sweeps the sky, cach plane
in the area appears as a ‘‘blip” on the ra-
dar screen. The operator marks each newly
appearing blip with a light gun, which
triggers Volscan’s electronic brain into ac-
tion. The computer then “follows” the
plane as the blip moves on the radar
screen.

Acting as an electronic traffic manager,
the computer has stored within itself the
correct answers to every possible landing
approach situation that may arise. Since
the computer has the answer before the
problem actually comes up, it needs only
a fraction of a second to pick the correct
approach instruction --in effect, to assign a
block of space. These instructions are then
given to the pilot by radio, or fed directly
into the airplane’'s automatic conrtrols by
data-link transmission.

Always on guard against error, Volscan

POPULAR ELECTRONICS
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keeps its unblinking eye on up to 14 planes
which it guides simultaneously. If either
the human or the automatic pilot takes
any plane off the assigned course, the com-
puter immediately compensates for the
mistake and issues new instructions for
getting the plane back on its track and
arrival schedule. It must “touch down” at
just the right moment, for the 13 other
planes are strung by the computer in a
tight but safe landing seguence. The result
is maximum use of the awvailable runway
facilities, increasing the safe traffic capac-
ity of any airport almost three times.

In this manner, Volscan can handle one
landing every 30 seconds, thus reducing
the dangerous practice of “stacking” air-
planes waiting around an airport for an

Tracks invisiaby cu® in the sky by Volscan elec-
tronic flight guiidance resolve risky air traffic
jams into safe and crderly landing sequence.

opportunity to land. Such stacking is dis-
comforting in present-day planes, but for
the jets of the not-distant future, it would
be disastrous. For jets use almost three
times as much fuel at approach altitude
as they do at cruising altitude. While
awaiting their landing clearance, they
might exhaust their fuel reserve.

Volscan and the whole problem of air
traffic control point up those iromic twists
by which history bedevils human effort.
Fifty years ago, when Man first trans-
formed himself into a creature of flight,
the main idea was 10 get him off the
ground. Now, in the headlong progress of
the air age, he seems to have trouble in
getting down again. But electronics offers
him a safe ladder for his descent.

Giant overhead radar scope (left) displays total air traffic situation. As newly arriving plane enters the
monitored air space, an electranic computer co-ordinates its position and progress with every other plane
in the area. Operators at right relay instructions to incoming aircraft in terms of azimuth and elevation.

Novembar, 1935
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Special Information on Radio, TV,

Radar an'gmﬁd‘éleonzc;

WORKING WITH THERMISTCORS

ITH TRANSISTORS enjoying the

spotlight in current experimental
work, we tend to forget that there is an-
other kind of semiconductor material—the
thermistor—which is finding wide accept-
ance in all kinds of electrical jobs.

Just what is a thermistor?

All electrical conductors show a tenden-
¢y to change electrical resistance as their
temperature varies. Some materials such
as the alloy “Invar” do this so slightly that
they are said to have virtually zero tem-
perature coefficient of resistance;, metal-
lic oxides used in today’s commercial ther-
mistors change resistance abruptly with
relatively small temperature variations.

Modern thermistors have large negative
temperature coefficients. This means that
their electrical resistance drops sharply

when the temperature rises. The extent
of the change can be predicted quite close-
ly from the thermistor ratings—as you
will see.

Forms of Fabrication. The most com-
mon physical shapes in which modern ther-
mistors are fabricated are rods, beads,
discs, and washers. Each unit starts life
as a pasty black mix of several metallic
oxides. Rods, discs, and washers are made

(A) +
005 INCH—"
(B)
= ) { )l { IR

" O=G=O
Fig. 1.

Process of manufacturing micro-
scopic bead thermistors. See text for details.

by first shaping the mix paste as desired
and then firing the forms in temperature-
contirolled ovens. The “cold” resistance of
an individual thermistor is governed by the
composition of the original mix and by the
time-temperature constants in the sinter-
ing process. This control permits a range
of 5 to 100,000 ohms at 25° C by means of
only two different mixes.

Manufacture of microscopic bead ther-
mistors is a fascinating process to watch.
(See Fig. 1.) Two extremely fine platinum
wires (A) are held taut and parallel to
each other on a special frame, the distance
between wires being less than .005". Tiny
blobs of the mix are then daubed on the
wires (B) so that they are bridged by the
bead; after drying and shrinking, the
strand of beads is sintered and glass-
coated. Later, the wires are cut to precise
lengths (C) and the units are mounted on
holders. Bead thermistors are available in

Common shapes in which thermistors are made.
of a pin (top) is gigantic compared to tiny bead thermistor [A33
YECO) in center of fine wire.

The head

In the bottom square, a 51R2 VECO rod ther-

mistor and a small disc thermistor are contrasted with ordinary paper match-head.
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an assortment of values from about 500
ohms to 12 megohms at 25° C. THERMISTOR  s—se-(Gmmnmmsmmmmsasaas -

. -
Varying Temperature. To take advan-

tage of a thermistor's characleristics. iis - CONngLLED
temperature must be made 1o vary and the ~c—d - ElReO
resulting change of resistance put to use == ] RELAY:
operating a meler, relay, ete. There are = E)GECL)?INOE'SRSCE)&_T‘
three distinct means by which this is done. —F 2MA.

(1) Ambient lemperature chanyes. A
thermistor will follow the changes in am- Fig. 2. Basic circuit of thermistor fire alarm.

bient temperature by varying its resist-
ance accordingly. This is the basis of ther-
mometers, fire alarms, and thermostats.
(2) Self-heating action. If the current 300
through a thermistor is made large enough,
the thermistor temperature will rise, caus-
ing the resistance to drop, which in turn
allows more current to flow and more heat
to be generated. The build-up process con-
tinues until the temperature of the ther-
mistor stabilizes at the point where the
surrounding medium can carry heat away
as fast as it is generated. This action is
used in flowmeters, anemometers, liquid \
AN

n
(o]
[$]

RESISTANCE (K chms)

level gauges and controllers, and thermal
conductivity measurement. The type of
medium or its motion causes more or less \
rapid cooling of the self-heated thermistor,
thus setting up the current-change condi-

tions needed for measurement or control. 20
(3) Independent heater. Some special ) 0 20 30 40 50
thermistor assemblies are provided with a TEMPERATURE (C°)

heat_m'g element pean the ) temperature- Fig. 3. Resistance-temperature curve for a 51R2.
sensitive bead to permit heating control in-

dependently of the main circuit current or " —
ambient temperature. This arrangement 2, )
is used only in highly specialized indus- : . f
trial applications.

Thermistor Ratings. A sensible ap-
proach to thermistor experimentation re-
quires understanding of thermistor ratings
and the circuits for which they are best
(Continued on page 109)

3 ——
oter at left is being used to measure soil
temperature for agricultural control. In-
accessiole places are easily reached by a
long probe like the one utilized above in

Vlctry Enginering Corp.
Probe attachment on thermis-or thermom-

SRR T measuring air-conditioner vent temperature.
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ROTATING,VERTICAL, 1" PIPE

BLOCKS
TOP VIEW
4 GUY WIRES
WITH EGG
INSULATORS
EVERY 10

A Beam and Tower

15-Meter Novice

for the

PIPE MOUNTING

DETAIL

I
2.
3.
4.
5,
6.

BASE MOUNTING DETAIL

By
WILLIAM 1. ORR, W6SAI

paper,” 1 ordered. “I remember
« tower and beam antenna de-
sign that was used by W6V AT
and some of the other DX-chas-
ers. It worked fine, and was
very wnexpensive to build. It's
just the tickhet for a 21-mc. No-
vice antenna. Look here, I'll
draw you a sketch of it. . . .’

';.g‘EA-VERI A simple and inexpensive 32
8OLT tower can be built from two 20°
g#égEEBALL “two-by-six” pieces of #1 lumber
WOOD BLOCK as shown in Fig. 1. Each piece of
CROSS PIECE

Fig. 1. This inexpensive 32-foot tower can be easily
built by the Novice. See Bill of Materials on page 115,

material is cut lengthwise (the
lumber yard will do it) to form
two “two-by-three” pieces. A 4’
section is cut off the end of each
two-by-three, leaving four 16’
pieces to form the legs of the
tower. The tower should be flat,
built much in the manner of a

‘6 HAT do you think of this DX QSL
card?” asked Jimmy, waving a gaudy
red and blue Australian card.

“Looks real fine,” I replied. “Is it in an-
swer to « SWL card that you sent out?”

“NO!” snorted the young Novice. “This is
my first DX card for 15-meter operation! I
worked him! I’m in the big league now!”’

“Well, not exuctly, Jimmy! Not with a
dipole antenna. Youw've just been lucky so
fur. The Novice QRM is getiing pretty
heavy on 21 megs. You had better start
thinking about a beam antenna if you want
to be a DX-mun.”

“That’s why I’m here!” said Jimmy, col-
lapsing into the easy chair next to the op-
erating desk. “Let’s design « good beam
antenna and tower that I can put up for
about thirty bucks. That’s all the money I
can scrape up. . . . Golly, a good rotator
for the beam will cost that much, I bet.”
An unhappy look clouded Jimmy’s face as
he voiced this pessimistic thought.

“All right, puss me u piece of talking

78

ladder. Make up each leg with

two pieces of lumber, spliced to-
gether with a 4’ section. A rigid joint is
formed when the legs are drilled and four
33" steel bolts are passed through the holes in
the leg sections and the splice.

The crosspieces of the tower are made of
“one-by-four” lumber. These braces should be
spaced about two feet apart, starting about
four feet above the ground, and held in place
with “sixteen penny” cement-coated nails.

“Why do you start the crosspieces four
feet above the ground?” asked Jimmy.
“That’s to keep the little brats like your
younger brother from clismbing the tower,”
I replied, with a laugh.

The tower is three and one-half feet wide
at the base, tapering to sixteen inches at the
top. Splice each side joint and lay the two
legs out in the driveway, in correct position.
Then, temporarily nail a top and bottom
crosspiece in place to steady the legs. After
that, nail on the intermediate cross braces.
Drive two cement-coated nails through each
end of each cross brace.

These cross braces may be cut slightly

POPULAR ELECTRONICS
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longer than necessary, then trimmed up after
they are all in place. Use two cross braces at
the top and bottom of the tower, one on each
side. Check each step carefully, and the tower
will remain square and true. Avoid any wood
that is split or warped. Finally, turn the tower
over and nail the itwo diagonal braces in
place, as shown in Fig. 1, Lo take the sway out
of the tower.

The foundation for the tower is made of
two pieces of “four-by-four” creosoted lum-
ber (or redwood) that are sunk vertically in
three feet of cement. Foundation holes should
be about a foot and a half square. The base
hinge is made from a 4’ length of %” water
pipe. Drill the legs of the tower and the two
mounting posts to pass the pipe, as shown in
the drawings.

“ITow about the rotlator?” demanded
Jimmy. “Easy, Junior,” 1 said. “You youny
squirts are getting soft! You can’t afford
« rotator. I had « beam uantennu for tem
years before I had « rotator. I used the
Armsirong method of turning it. So can
you. After all, yow’ll jind that you only
turn the beam occasionally. You won’t Spin
it around too much. There's no reason Why
you can’t rotate the bewm by hand.”

Obtain enough 17 (i.d.) water pipe to make
a continuous section about 30 feet long.
Threaded couplings may be used to make
splices, but each coupling should be pinned
with a bolt to prevent the couplings from
coming undone in a heavy wind.

This pipe is passed down the center of the
tower. Starting at the top, and at every fourth
cross brace, place wood blocks on each side of
the pipe to keep it in position. The blocks
form a rough bearing, bracing the pipe but
allowing it to turn. Wherever the blocks are
used, that cross brace should be bolted to the
tower legs with 3:” steel bolts, as the nails
might just loosen in a strong wind. Also bolt
the wooden blocks in position.

At the bottom of the tower, the pipe rests
on a wooden block attached to the top of the
double cross braces. Thread a pipe flange on
the base of the pipe, and pin it. Several holes
should be drilled in the block, matching the
holes in the flange. Finally, boost up the
whole pipe an inch or two, and slip an old
11" ball bearing under it to provide a smooth
surface for rotating the pipe. A long bolt is
passed through the flange into one of the
holes in the block, locking the beam in the
chosen direction.

“How do I turn the beam?” asked Jim-
my. “Silly boy! You pull out the bolt, grab
the flange, und turn! It’s easy!” I replied.

Brace the tower at the 30’ level by two
sets of guy wires, running forwards and back-
wards from the tower, at an angle. The tower
can be hinged at the base, and “walked up”
into vertical position by three or four fellow
hams. When the tower is erect, attach the
guy wires to nearby points, and tighten them.
A second set of guys could be attached at

November, 1956

the 20’ level to make the tower even more
rigid. When completed, the top of the sup-
porting pipe should project about two feet
above the top of the tower to take the beam
antenna. As a final step. give the tower a
coat or two of gray house paint tor protection
against the weather.

“The antenna! What kind of an antenna
cun a poverty-stricken Novice like myseif
build for a few dollars that will really bore
« hole in the band?” demanded Jimmy.
“Well, here it is,” I replied, reaching tor a
second sheet of paper.

A two-element, 15-meter parasitic beam
will provide about 5 db gain—enough to make
the Novice 75-watt transmitter sound like a

(Continued on page 114)

/‘/a' 3" LENGTH OF

75n LINE

15'6" OF 52.n
RG-8/U COAXIAL
LINE

52.n, RG-8/U TRANSMISSION
LINE

TO GROUND

TO TRANSMITTER

Fig. 2. Electrical diagram of the two-ele-
ment |5-meter parasitic beam antenna.

3/4"DIA TUBING
TV TYPE 172" DIATUBING

U-BoLTS ’
+— DIRECTDR

172" DI TUBING
VERTICAL 2
A\ [— SUPPORTIRG
N .
N = a
L rx%_ 3/4" DM TUBING
AT
~2

L aNTENNA
3/4" DIA, TUBING
172" DIA TUBING

A0 172" PLYWOOD GUSSET 12" SQUARE  B=GALVANIZED IRON GUSSET 12° 5Q
C=1/2" PLYWOCD GUSSET 16" SQUARE

Fig. 3. Antenna assembly. Joints are
made with TV-type U-bolts and gusset
plates. See Bill of Materials, page 116.
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HILE EXPERIMENTING with an old

crystal phono cartridge, the author
connected a pair of high-impedance mag-
netic earphones across the terminal lugs
on the cartridge, and was pleased to find
that the recorded material could be heard
with surprising voiume and clarity.

There are a number of instances where
it might be desirable to dispense with an
audio amplifier and speaker. Many public
libraries, for instance, are equipped with
record players using amplifiers for record-
auditioning in their record-loaning depart-
ments. Every librarian would welcome a
simple record player having improved
fidelity, no hum, no tubes to wear out, and
consisting of only a turntable with pickup,
and a pair of phones. In record shops, the
usual row of poorly ventilated hooths, with
their expensive amplifiers and noisy speak-
ers, could be replaced with a row of turn-
tables with pickups, and earphones.

Measuring 10" x 12" x 3", the author's
record-player cabinet was constructed of
wood and covered over with Contact adhe-
sive plastic-coated material. You can build
a cabinet, buy a ready-made one, or use

CRYSTAL HIGH - IMPEDANCE
OR CERAMIC EARPHONES
PHONG _PICKUP

A
F
(a)
OPTIONAL 500K
VOLUME CONTROL
%
Z[
ZL

(8)

Simple hookup (A} for the amplifierless
record player. f greater output voltage is

used, volume control in (B) may be desirable.
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any suitable record-player cabinet you
have on hand. The model utilizes a 33%-
rpm phono motor that happened to be on
hand, but you may want to use a modern
3-speed motor.

The crystal phono pickup is a Ronette
FF2 low-resonance 12” arm containing a
Ronette 284-P high-fidelity crystal car-
triage. Although the voltage output of the
284-P is relatively low (between .15 and
38 volt) as compared with many crystal
cartridges, the earphone volume seems to
be entirely satisfactory. Those with below
normal hearing, however, will need to use
a crystal or ceramic cartridge having a
high voltage output. Other high-fidelity
crystal or ceramic phono cartridges which
may be used are the Sonotone *“3” series,
the Electro-Voice “80” series, the Shure
“Music Lovers Cartridge,” etc. Magnetic
and dynamic phono cartridges are not suit-
able for amplifierless earphone listening
due to their very low outputs.

Use high-impedance earphones to match
the high impedance of the crystal or ce-
ramic cartridge. A crystal headset is the
logical choice. The author uses a pair of
Brush BA-206 crystal phones. Those who
do not wish to invest in a pair of top-
quality crystal earphones will find that the
little crystal earpiece available from La-
fayette Radio, 100 Sixth Ave., New York,
N. Y. (Catalog No. MS-111, $1.49 net), is
as sensitive as a pair of phones. The fre-
quency response is not nearly as smooth,
though, and you’ll have to push the ear-
piece firmly into your ear to gkt good bass
response—which may result in discomfort
over long periods of listening. Neverthe-
less, this little earpiece does a fine job for
the money. ~—Art Trauffer
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SUALLY when a short-wave communi-

cations receiver is mentioned, one im-
mediately thinks of an elaborate, multi-
tube superheterodyne. The reason for this
is that the basic superheterodyne circuit
is flexible cnough to accommodate the
many tubes and special circuits required to
give the best possible results under un-
favorable conditions. It is the basis of the
often repeated advice to get the best re-
ceiver you can afford for your radio shack.
It does not mean, however, that you must
have an elaborate superheterodyne receiv-
er to hear short-wave signals. The much
simpler regenerative rcceiver will also
bring them in.

In the hands of a skilled operator, the
performance of a two- or three-tube re-
generative receiver will approach that of a
superheterodyne costing several times as
much. In addition. its simplicity makes
constructing a regenerative receiver (either
from “scratch” or [rom a kit) and learn-
ing how lo operate it an ideal project for
anyone just getting started in radio. Doing
so is fun and will quickly develop the skill
and knowledge required to tackle a more
elaborate project successfully.

What Is Regeneration? The Knight
“Space Spanner” short-wave and broad-
cast band receiver, available in kit form
from Allied Radio Corporation, 100 N.

s
i

Herls S. Brier, woeca ©

THE TRANSMITTING

—— .
T DN R

Western Ave., Chicago 80, Ill. is an ex-
ample of a modern regenerative receiver.
Fefore discussing it specifically, let’s learn
a bit about how a regenerative receiver
works- -with the aid of Fig. 1 on page 83.

To begin, all signals picked up by the
receiving antenna are fed into the tuned
circuit, consisting of a coil L1 and a vari-
able capacitor C2, via the antenna cou-
pling capacitor C1. LI and C2 select the
signal and deliver it to the orid of the de-
tector tube, V1, via the grid capacitor C3
and grid resistor K/,

In the tube, the desired signal is ampli-
fied, and through the influence of C3 and
R/ the audio-frequency intelligence it car-
ries is removed from the signal and is de-
livered to a pair of headphones or to an
audio amplifier for further amplification.

Note that the signal from the plate of
{he detector tube does not go directly to
the phones or audio amplifier. Instead, it
first {lows through the “tickler” coil L&,
which is wound on the same form as L1.
I this manner, part of the detector output
signal is coupled back into L1, from
whence it goes through the tube to be am-
plified again and again. This is regenera-
fion.

Each time the signal makes the round
trip through the circuit, it naturally be-
comes stronger. At the same time, the

Eront and rear views of the "Space Spanner.” Designed &
primarily for the inexperienced user, this regenerative re-
ceiver will bring in broadcast stations and many short-wave
ctations from all over the world on its built-in loudspeaker.

November, 1956
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HELP US OBTAIN OUR HAM LICENSES

In this section of the Transmitting Tower,
the names of prospective amateurs requesting
help and encouragement in obtaining their li-
censes are listed. To have your name listed,
write to Herb S. Brier, WIEGQ, ¢, POPULAR
ELECTRONICS, 366 Madison Ave., New York
17, N. Y. Please print your mame and address
clearly. Names are grouped geographically by
amateur call areas.

K1/W1 CALL AREA

Bruce A. Childs, P.O. Box 226, Centerville,
Cape Cod, Mass. (Code)

Edward Tanzer, 216 Vine St., Everett, Mass.
(Code)

Joel L. Richmond,
pan 26, Mass. (Code)
K2/W2 CALL AREA

Joseph Essingto (15), Pedricktown Rd.,
Penns Grove, N. J.
5 J(I)~Ise Garcia, 1396 Stebbins Ave., 5-E, Bronx
9. N. Y.

George Stovall, 112-24 Northern Blvd., Corona
68, New York, N. Y '

Joseph Green, 60 Felice Crescent, Hicksville,
N. Y.

Stuart Ring, Bok 7, Adamss N. Y.

Martin Gucker, 65 E. Tremont Ave., Bronx 53,
N. Y. (Code) '

Stuart Mount, P.O. Box 62, Clintondale, N. Y.
(Code)

Robert Batchelor,
Cove, N. Y.

Ronald Wilensky, 920 E. 17th St., Brooklyn
30, N. Y. (Code)

Bob Freeman (13), 88 Magnolia St., West-
bury, N. Y. {Code)

Pete Tedesko (13),
Bronxville, N. Y. (Code)

K3/W3 CALL AREA

Robert Bair, 169 Craig Drive, Greensburg, Pa.
Robert Himler, 11 W, Madison St., Latrobe,

2 Hiawatha Road, Matta-

20 McKinley Place, Glen

26 Brookside Circle,

a.
Michael W. Vore, 359 Whitfield Road, Catons-
ville 28, Md.

K1/W4 CALL AREA

Tad Buckland (14), 317 Blowing RK. Rd.,
Boone, N. C. {Theory)

dimmy Cheek (18}, 107 Hampton St.,, West-
minster, 8. C.

Richard L. Warren (13),
Memphis 8, Tenn.

Kip Coffeen, 126 Pinewood Ct., Lynnwood
Subdivision, Woodbridge, Va.

Frank Piekarski, 27 Morgantown St., Pair-
chance, va.

Don Blanton, 2523 Hale Ave., Louisville, Ky.

Kimp Talley (17), Route 2, Box 48, Hender-
son, N. C.

Jackie Blackwell, Box 367, Kernersville, N. C.

Mike Fletcher, SWL-42, (18), 300 W. Redbud
Dr.. Knoxville, Tenn. (Theory)

George Brookhyser (16), Box 157, Sylva, N. C.
(Code and theory)

K5/W5 CALL AREA

Jimmy Day, Box 22, Lone Grove, Okla.

{\im Willcox (15), 309 Pinewood, Hot Springs,
Ark.

Bobby Larse, vA Hospital, McKinny, Texas.

Ronald E. Alford (1415), 1802 Sullivan St.,
Pasadena, Texas.

John Kusianovich, P:O. Box 6, Fort Stanton,
New Mexico.

Bill Blankenship, Box 306, Cooper, Texas.

K6/W6 CALL AREA

Don Petric, 1710 Malcolm Ave.,
24, Calif.

Gary Young, P.O. Box 115, Lockeford, Calif.

Thomas Whiteley (14), 4637 18 St.. San Fran-
cisco, Calif.

Leslie Stanford Cammer (12), 624 San Pas-
cual, Santa Barbara, Calif.

Fred Capshew, 1928 Chance Ave., Fresno,
Calif.

Fred Reher, 12071 7th St., Chino, Calif.

2780 Skyline Drive,

Los Angeles

c D(;n Ziegler, 1855 Sonoma Ave., Santa Rosa,
ali

Philip Saxe (11), 4624 18 St., San Francisco,
Calif.

Robert A. Graeber,
3, Calif.

Jim Richman, 737 N.
Calif.

Thomas Scott
Bruno, cCalif.

Joe Sharmer
Cruz, Calif.

dJon Clark
Calif.

Joseph W. Granville, 1864 Belmont Ave., San
Carlos, Calif.

Earl Neoman, P.O. Box 1506, Shapter, Calif.
(Code and theory)

Dug Stokes, 636 W. Cypress Ave.,
Calif.

Gary Grant, 9588
Calif. (Code)

Floyd L. Herbert, 2399 Ash Ave.,
Calif. (Code)

456 Milford St., Glendale
Manfield, Hollywood 38,
(14), 545 Redwood Ave., San
(15), 902 Waldnut Ave., Santa
(14), 704 Gilroy Drive, Capitola,

Covina,
Upland St., Spring Valley,
Merced,

K8/W8 CALL AREA
Dbon Rees (131%), 706 Gill St.,, Huntington,
Va.

dim Toreson, 38207 Barth, Romulus, Mich.

Lewis Traxler, 535 Kaler Ave., Bucyrus, Ohio.

Bill Newbrough, 351 W. Washington St., Graf-
ton, W. va. (Theory)

Martin Webb, 717 Maryland Ave., Fairmont,
W. Va. (Code)

Jerry BarKker, 595 Hagadorn, S. Lyon, Mich.
Phone: GE 8-8054. (Code and theory)

Len Behr, 5926 Coplin Ave., Detroit 13, Mich.
(Code and theory)

Jeft Bohl (14), 1717 w. Pasadena, Flint 4,
Mich. (Code and theory)

Ricky Karash (10), 330 Walworth Dr., Euclid
32, Ohio.

Nicky Swan, P.O. Box 204, Ludington, Mich.

Gary Townsend, 838 Continental, Detroit 15,
Mich.

Dennis Beshara, 5555 Stuber Dr., Canton 8,
Ohio. (Theory)

K9/W9 CALL AREA
Nick Frato, 6903 So. Anthony, Ft. Wayne, Ind.
Ronald Isaacs (13), 819 N. 6th St., Mt. Vernon,

JPE
William L. Harris, 824 N. 10th St.,

Lafayette,
Ind.
Fred Leadlove (15), 1615 Ohic Ave., E. St.
Louis, IlI.

Charles Smith, 302 Sixth Ave., Sterling, Ind.
KO/W@ CALL AREA
Roger E. Clark, 246 North 9th Ave., Broken

Bow, Nebr.
1. J. Rusand, 702 W. 1 St., Pittsburg, Kansas.
Bob Ball, 1519 Main St., Lexington, Mo.

Dick Anderson, 4234 Raleigh Ave., St. Louis
Park, Minn.

Tom Reiter, 1625 Prescott St., Dubuque, Iowa.

Mac Floyd, 117 No. Chautaugua, Wichita,
Kansas. (Code)

Dale Kerwood (14), 4560 Wolfl' St., Denver 125
Colo.

David Bergan, Florence, So. Dakota. (Code,
theory and regulations)

VE AND OTHERS

Carl O. Baptiste, Jacamel, Haiti, West Indies.
- G. Badeau, P.O. Box 378, Station A
Kitimat, B.C., Canada.
Nicky LeMoine, 608 Argyle Ave., Westmount,
Montreal, Que., Canada.
Boris Auguste (VP2LB), ILC.T.A, St. Augus-
tine, Trinidad, B.W.I. (Pen pals)

To help prospective amateurs obtain their
Novice licenses, the Radio-Electronics-Televi-
sion Manufacturers Association offers a set of
code records (recorded at a speed of 33!3 rpm)
and a Novice Theory Course for $10.00, post-
pald. The complete course or rnore informa-
tion on it is available from RETMA. Suite 800,
Wvatt Bldg., 777 Fourteenth St.,, N. W., Wash-
ington 5, D. C.
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process increases the ability of the receiv-
er to select the desired signal from among
other signals. This is because regenera-
tion increases the strength of the desired
on-tune signal much more than that of the
off-tune signals.

In this circuit, regeneration is controlled
by wvarying the detector plate voltage.
However, if the regeneration control is ad-
vanced beyond a critical point, so much
energy is fed back from the plate of the
tube to its grid circuit that the tube
breaks into sustained oscillations.

As a result, each time a signal is tuned
in, it beats with the signal generated in
the tube to produce an audible beat-note
(also called a heterodyne, squeal, or whis-
tle) in the phones or loudspeaker. The
detector is operated in this manner to re-
ceive c.w. code signals. To receive signals
carrying voice or music, the regeneration
control is normally adjusted to just below
the oscillation point.

Knight ‘“‘Space Spanner.”” Returning
now to the Knight “Space Spanner,” this
receiver uses a 12AT7 dual-triode tube
as a regenerative detector and first audio
stage. The 12AT7, in turn, drives a 50C5
output amplifier, which drives a built-in
loudspeaker or a pair of phones.

Voltages to operate the receiver are ob-
tained from a self-contained power supply.
It utilizes a 35W4 rectifier tube to convert
the power line current to the well-filtered
direct current required for quiet, hum-
free operation of the receiver.

The “Space Spanner” covers the stand-
ard broadcast band —545 ke. to 1605 ke.-—
in one position of its band selector switch
and the short-wave range of 6.5 mc. to 17
me. in the other.* Other panel controls in-
clude the main tuning dial, which adjusts
the main tuning capacitor, and the “band-
spread’ dial which controls a small vari-
able capacitor connected in parallel with
the main tuning capacitor. This small ca-
pacitor permits any small segment of the
frequency range covered by the main dial
to be spread across the entire bandspread
dial scale.

Assembling the kit is made easy by the
exceptionally easy-to-follow instruction
book included with it. All parts, except
hookup wire and solder required to as-

* Tts 6.5-mc. to 17-mc. short-wave coverage is a com-
promise. But it covers most of the international. short-
wave broadcast baunds and the 7- dnd 14-mc. amateur
bands: therefore, it can be used as 7-me. Novice
receiver, Strictly as a Novice receiver, it would be
better if the coverage was from approximately 3 me. to

me., so that it would include the 3.5-mec. amateur
band. Dut then most of the international short-wave
broadcast bands would be omitted: counsequently. the
present coverage probably best meets the needs of the
greatest number of potential users. Other bands could
have treen added to the receiver. but this would have
increased its complexity and cost more than the in-
tended purpose would warraut,
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Fig. 1. This simplified diagram of a regen-
erative detector will help you understand
explanation of how it works given in text.

£

semble the “Space Spanner” are included
in the kit.

Results and Conclusions. Reception
on the broadcast band with the Knight re-
ceiver compares favorably with that ¢t the
average table model receiver. A 15 an-
tenna strung across the room will bring in
all stations within the normal ‘service
area” with good loudspeaker volume.

On the shortswave band, an antenna 50’
to 75 long erected as high and clear of
buildings and trees as convenient will give
loudspeaker volume from the more power-
ful stations both from the United States
and overseas. To receive the weakér ones,

however, it is necessary to use headphones.
This may be a blessing in disguise. Under
unfavorable conditions. signals are always
more readable through phones than through
a loudspeaker, anyway.
On the basis of its simplicity, perform-
(Continued on puyge 119)

Dave Reddick, K@BIL, Naturita, Colo., has been
a ham for a little over a year. He operates his
DX-100 transmitter and SX-99 receiver on the 75-
meter phane band but will be happy to work anyone
who wants a Colorado contact on phone or code.
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Singer's voice is blended
with  orchestral background
from record by means of mixer.
Result is recorded on tape.

By Richard H. Dubbe

You can combine voice and music ‘‘professionally’’ on one tape

O YOU WANT your tape recordings to

have that final “finish” that makes
them sound like professional programs?
Use a “mixer”—it will open a new world
of fun for you and program flexibility for
your tape machine.

Suppose, for instance, you have taped
some music by a favorite band. You want
to combine this with voice announcements,
coming in occasionally over or under the
music, to describe who the musicians are,
what they're playing, etc.

Or suppose you're creating on tape a
drama in sound, consisting of a play with
musical background and sound effects. The
music must swell up, die down, and relate
itself dramatically to the voice parts. Simi-
larly, the loudness of the spoken parts
must be separately controlled so that they
can be faded in and out.

These are only two situations out of
many in which a mixer eould prove invalu-
able. The separate signal sources it ac-
cepts, blends, and feeds to the recorder
may be from microphones, phono players,
TV sound, radio tuners, other tape record-
ers, or any combination of such sources.

Mixing in the *‘Pot.”” To be really use-
ful, a mixer should also be a “fader” —so
that it will not only blend independent
sound sources but will also permit you to
control their reclative levels.

The simplest kind of mixer-fader con-
sists of two potentiometer volume controis
wired to accept signals from two input
jacks and to feed a common signal out of
a third jack. A simple circuit for such a
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device is shown in Fig. 1. It is easy and
cheap to build, but it runs the risk of noise
and improper impedance matching.

Electronic mixers provide smooth mix-
ing and fading with little insertion loss and
with maximum transfer of signal voltage.
What’s more, using tubes, you can build a
very versatile mixer which will accept
both high- and low-level signals simul-
taneously. In other words, the tube pro-
vides gain for the weaker signals available
from low-level mikes or weak tufiers, etc.

Single Triode Mixer. The simplest
form of electronic mixer, with a single tri-
ode stage, is shown in Fig. 2. Sometimes
termed a “parallel mixer,” this circuit is
useful only for mixing two signals of fairly
high voltage level, such as the output
from a phono preamp, high-level mike, ra-
dio tuner, etc. The scries resistors (R2
and R}) prevent the fading controls (R1
and R3) from short-circuiting each other,
but at the same time they reduce the volt-
age level of the incoming signals.

Dual Triode Mixer. An improved ver-
sion of the single triode mixer is one
which uses both halves of the dual triode
tube (Fig. 3). Each input channel, with
its own level control, feeds the grid of one
triode. Any combination of signals—se-
lected by adjusting BRI and R2—is passed
through C2 to the next stage, which should
be the low-gain, high-impedance input jaclk
of a tape recorder.

Resistors R6 and R7 are needed for iso-
lating the two plates, but they will reduce
the output signal voltage. The amount of

POPULAR ELECTRONICS
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reduction depends on the value of the grid
resistor used in the following stage. The
higher this resistor, the lower the signal
loss. Thus, it is essential that the mixed
signal be fed to a high-impedance input.

The incoming signals to be mixed should
be high-level signals, such as are available
from a phono preamp, radio tuner, high-
level microphone, TV sound, etc.

Pentode Mixer. If the mixing stage
must provide more gain than the triode
circuit above can manage, a mixer with
pentodes may be used. The circuit in Fig.
4 has been designed to accept a low-level
signal in channel 1, and either a low- or
high-level signal in channel 2. With the
values shown for the components in this
circuit, the mixer will have considerable
gain. Either channel 1 or channel 2 (with
the switch on “LOW”) may be used—not
only for mixing, but also as a preamp to
boost low level signals. Suitable signal
sources would be a low-level microphone, a
magnetic phono pickup that has not been
fed through its own preamp, the signal
from a crystal detector tuner, etc.

With the switch in channel 2 on “HIGH.”
an additional large resistor is thrown into
the grid circuit of the bottom 6AU6. This
resistive network reduces the strength of
an incoming signal to the point where it
will not overload the 6AU6. Therefore, it
enables vou to feed a high-level signal into
channel 2. Needless to say, you may feed
a low-level signal into channel 1 at the
same time. Such an arrangement provides
maximum versatility of operation.

R1 and R2 serve as the level and fading
controls for their respective channels. ES8
serves as a ‘“master level control” which

(Continued on page 131)

INPUT (1) LOW LEVEL SIGNAL

Figs. I, 2, 3, and 4
(top to bottom) are
schematic diagrams
for the four types of
mixers discussed.
Circuit details are
given in text. Con-
struction data for
circuit in Fig. | ap-
peared in an earlier
article in POPU-
LAR ELECTRONICS
(July, 1955, page81).
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By CLAUDE McCULLOUGH

Three Controis on One Channel

O THE R/C FAN who has been flying

single-channel models, the challenge of
multiple controls is an enticing one. The
“Triplex” circuit shown here was developed
over a period of years and flown in a num-
ber of the author's models. “Triplex” pro-
vides three controls using any ordinary sin-
gle-channel R/C receiver. Most ‘rudder-
only” models may be easily modified to
carry it.

The basic principle of this method is the
use of a pulsc system of proportional con-
trol. Addition of extra control features is
accomplished in an uncomplicated manner.
They are simple to maintain and also
achieve a degree of 'lail-safe” operation.

N.C,
55 KI7 MOTOR CONTROL

s 4

i
PULSER s6 7/ no
CONTACTS N

ELEVATOR
CONTROL

TO
TRANSMITTER
KEYING CIRCUIT

Fig. 1. Control switch hockup for
proportional pulser. S5 and S6 {shown

on top of unit at right, which was built 4
by the author} are normally closed for motor™
control and normally open for elevator control.
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The R/C transmitter is keyed in the usual
pulse method by a mechanical or electronic
pulser, in which control stick movements
vary the pulse length from no signal at one
end of the range to a steady signal at the
other. For the author’s purposes, the move-
ment of the stick is limited, so it doesn’t
quite reach the extreme positions. Two
push-button switches have been added as
shown in Fig. 1. One is a normally closed

switch which gives “full off” when de-
pressed; the other is a normally open
switch which gives “full on” when de-

pressed.
When the pulsed signal is received by
receiver relay RL1 in Fig. 2, the twin-coil
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actuator displaces the rudder in proportion
to the pulse rate. At the same time, RL2
is keved, which in turn keys RL3 and RL}.
Relays RL3 and RL} are delayed for about
one-half second by the 50-ufd. capacitors
C1 and C2. A pulse rate above 150 pulses
per minute will cause relays RL3 and RL}
to remain closed.

If a [ull-oif signal of about 3% -second
duration is sent via S5 (Fig. 1), RL3 opens
after a '%2-second delay period and keys the
motor control escapement. 1f the motor
control is an escapement-operated air-bleed
valve, then holding the full-off signal for
several seconds will cut the motor. And
since the continuity ol the actuator is
broken. the rudder will be left in neutral
position. This prevents the model from a
failure in flight due to the interruption of
the radio signal in some manner (such as
transmitter failure or {lying out of range).

Similar action occurs in RL} when “full-
on” is sent via 86 in Fig. 1 to operate the
elevalor escapement. A four-position es-
capement is used in this case to give half
positiens. The rudder control will give
maneuverahtlity while the elevator is in
any posttion.

When a full-on signal is sent, the rudder
again falls to a neutral position after the
first Y%.-second. If you have interfering ra-

The receiving unit is mounted as an extension
of the chassis of the McNabb 465-mc. receiver.

PARTS LIST

Bl-—-15-volt hearing-aid battery (Eveready
411 or one-ounce equivalent)—see text for
other battery voltages

Cl, C2—350-ufd., 25-d.c.w.v. electrolytic capaci-
tor (Aerovox Bantam SRE)

RLI—Receiver relay (part of receiver)

RL2—Neomatic or similar subminiature relay,
about 300 ohms

RL3, Rk4—Neomatic or similar subminiature
relay, 5000 to 10,000 ohms

SI, S2. 83, S4—Miniature slide switches

S5—Push-button switch, normally closed

S6—Push-button switch, normally open

[y

MOTOR CONTROL
ESCAPEMENT
2-POSITION SELF
NEUTRALIZING
FULL OFF FUNCTION

B
ot

50t
OkigT
ZE =
F2B3
x

Fig. 2. Sche-

A matic diagram of

"Triplex' control

system. Compo-

nent values are

s2 given in parts list

above. See text
for details of mo-

tor control and
" elevator escape-
ments, actuator
and pulser. Note
that all switches

are shown open
in this diagram;

‘,\_ they would be

closed for normal
operation.

Bl i5v.
i
RLL2 3
t S\ | I 6V,
18 = s » :
£ recever NOTE: RECEIVER RELAY GONNECTION SHOWN EOR
RL{ C S CURRENT-RAISE-ON~SIGNAL, FOR CURRENT
4 RELAY OROP RECE{VERS, REVERSE THE HOOKXUR
[ o VSRS
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dio signals present, simply switching off the
elevator with 84 will allow you to fly with
only rudder and motor control. The single
cifect of an interfering signal will then be
to return the rudder to neutral.

Since the “Triplex” is to be added to
vour present equipment, the method of
mounting and installation is up to you. The
photo shows a MeNabb Citizenship 465-mc.
receiver, with the extra components mount-
ed on a Micarta extension to the chassis,

Any sensitive relay with coils of 5000-
10,000 ohms can be used for RL3 and RL4
with the delay circuits shown; I used the
Neomatic 7250-ohm subminialure type in
this original unit. It may be necessary to
adjust the value of capacitors C/ and C2
and the spring tension ol the relays to give
the required delay. The keying relay in this

circuit is a Necmatic with a 300-ohm coil,
employed in conjunction with an actuator
using 6 volts through 20-ohm coils. Be cer-
tain that the keying relay will close at the
lowest voltage used to operate the actuator.

The escapements will determine battery
voltage for the elevator and motor con-
trols. Do not employ the same battery for
both escapements or tap into the actuator
battery. Use a 15-volt Eveready #411 bat-
tery or a one-cunce equivalent to power
the delay relays. I recommend a twin-coil
activator and a fully variable pulser. Since
an elevator is a much larger load than a
rudder, use a heavy-weight escapement and
try balancing the elevator.

All of the coniponents may be purchased
from firms which specialize in R/C equip-
ment. —30—

kovel Probe Adds Range o Your VOM

OST ELECTRONIC experimenters have
used the temporary hookup illustrated
in Fig. 1 to measure very high resistance
values. With an auxiliary B battery and
multiplier resistor, the top indication on
the ohm scale of a VOM is multiplied ten
times. Thus, resistance values up to 200
megohms can be measured provided that
values up to 20 megohms could be meas-
ured without the external hookup.
While it is very useful to be able to
measure high values of resistance, an ex-

=

o+ ®

67.5V. 1.1
o _  MEG.
TEST ‘—IIIIIIIF——N\N‘A‘
LEADS = =

OHMMETER
Fig. |. Schematic wiring arrangement for
measuring very high resistance values.

ternal hookup is awkward and incon-
venient. The obvious need for a compact
and convenient ohmmeter multiplier can
be met with miniature transistor batteries.
Such a probe can be made completely self-
contained and as convenient to use as the
conventional test lead.

The Futuramic Co. has announced the
availability of a high-ohm probe utilizing
the arrangement shown in Fig. 1. It can
be used with most popular types of VOM's
which have a 12-ohm center-scale indica-
tion and an R x 10,000 ohm range with an
internal Tl%-volt ohmmeter battery.

The battery complement of the probe
comprises three WNlallory Y-15 transistor
packs. Because the current drain is very
small, battery life is long. However, after
extended service, it will be necessary to
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replace the batteries eventually. This point
is reached when it is no longer possible to
zero the pointer on the ohmmeter scale by
adjustment of the “zero ohms” control of
the VOM.

In effect, the high-ohm probe provides
an additional range on the ohmmeter. The
probe converts the R x 10,000 range to an
R x100,000 range. With the probe plugged
into the VOM in place of the conventional
test lead, a reading of “10” on the ohm-
meter scale indicates a resistance value of
1,000,000 ohms; a reading of “1000” indi-
cates a resistance value of 100 megohms.

The high-ohm probe finds valuable ap-
plication in radio and television servicing,
and in the electrical and industrial-elec-
tronic fields. A refrigeration service en-
gineer is often required to test hermetic
compressor-motor assemblies for leakage
(“grounds”). Although a VTVM can be
used directly to measure resistance values

up to 100 megohms (a commonly accepted
limit), most technicians prefer a VOM be-
cause it requires no source ol external
power and is simpler to operate. By the
use of a high-ohm probe, a valid test of
the compressor-rmotor assembly can be
made with a VOM.—Robert G. Middleton
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A “First” Project—
Putting Together a Clock Radio

By ALLEN C. TRAINER

Combine an old AM receiver with

a clock timer as a start in radio

F YOU FEEL that you don’t know

enough about electronics to tackle a re-
sistor-and-capacitor project, try this ordi-
nary conversion job. The project just con-
sists of building a box to house an electric
clock and AM radio, and of wiring the ra-
dio line cord to the clock. Any old table-
model radio will do, and a clock timer can
be purchased from a number of radio sup-
ply mail order houses for approximately
four dollars.

Dimensions are not given for the new
cabinet, because each dimension depends
upon the size of the radio chassis. The
easiest way to figure the size is to measure

Clock mounting position
and wiring are shown in
rear view of completed
clock radio at the right.
Above, left, is a front
view of the new cabinet
contsining both the elec-
tric clock and the original
AM radio (above, right).

the old cabinet and add suflicient length to
one end to include the clock. Then cut the

cabinet pieces to size. Be sure to figure
the thickness of the top and bottom pieces
when determining the over-all height.

Cut all the pieces to size and make a
trial assembly of the parts without fasten-
ers. Now place the radio chassis on the
bottom piece and hold the front panel in
position, then scribe the outline of the dial
assembly and the control shafts. Next,
hold the clock in position on the front
panel, ceéntering it between the top and
bottom, and scribe the outlines of the
clock face.

Remove the front panel and cut out the
openings with a coping saw. Again place
the panel in position and make sure that
the dial and shafts, and the clock face,
will fit through the openings.

Fasten a grille cloth to the front panel
by tacking the cloth near the edges of
panel face. In this position, the tacks will
be covered by the molding strip. Puncture
the cloth in the center of the dial and
clock face openings, and make several cuts
from the center to the edge. Fold the re-
sulting wedge-shaped pieces into the open-

November, 1956
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Schematic diagram for wiring the radio
line cord to the electric clock. Simplicity
of wiring details makes this an easy job.

ings and tack the material to the back of
the panel. This procedure will provide a
cloth covering over the cdges of the open-
ing. Punch holes for the radio setling
control shafts; the knobs will cover the
openings.

Assemble the cabinet, using nails, or
screws and glue. Always make sure that
the radio chassis and clock are properly
aligned.

Use finishing nails to fasten the molding
strips to the front of the cabinet, and
countersink the nails. Fill the nail holes
and any cracks in the cabinet with wood
putty and sand the whole cabinet. To
finish the cabinet, use two coats of clear

shellac or some other filler, and a final
coat of enamel or paint—choose a color to
fit in with the furnishings of the room. It
is a good idea 1o attach rubber feef, or
glue felf, to the boltom of the cabinet 1o
prevent scratching or marring other furni-
ture. Suitable rubber feet are available at
radio supply houses or hardware stores.

Place the radio chassis and the clock in
their mounting positions and check the
length of the radio a.c. line cord from the
radio chassis to the clock switch contacts
and motor coil. Cut the radio line cord
and solder one radio lead to one clock
switch contact and the other lead to one
of the motor coil terminals. Solder a
jumper from the remaining switch contact
to the remaining motor coil terminal, and
solder the line cord wires to the motor
coil terminals. Secure the line cord to the
inside of the case to relieve the strain on
the soldered joints.

Now, plug the line cord into an outlet
and see that the clock runs. Turn on the
radio, and turn the clock setting knob
until the switch contacts close. The radio
should operate normally.

The Third Hand You Have Often Wanted

N UNUSUAL  but indispensable—tool

for the electronics worker can be a
pair of “pliers” commonly used by a sur-
geon for clamping off arteries to prevent
bleeding. The “forcep hemostat” has been
found, by those who have tried it, to be the
third hand that you may have often wished
you had.

Such hemostats are made of fine surgical
stainless steel and are practically inde-
structible. They are resistant to solder
and soldering acids and fluxes. The heau-
tiful feature which makes them shine is
the locking device on the handles.
Snap these little wonders on a
plece of material and they hold
it all by themselves. No help
wanted!

There are many different sizes
and shapes. My experience has
proven, however, that the 64%”
straight model is the best size
because of its holding power and
capacity. The smaller models are
a little too delicate and the
larger models just a little husky.
Model WW-150, shown in upper
right-hand corner of photograph
with a nut in its jaw, Is available
from Murray and Baumgartner
Surgical Instrument Co., 5 West
Chase St., Baltimore, Md., for
$4.00, f.o.b. Baltimore.

In use, hold the hemostat in
your hand, lay it off the edge of
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the workbench, or clamp the handles in a
bench or drill vise. For the man who em-
ploys a soldering gun, it is the answer to
that awkward feeling you get when work-
ing on small or subminiature parts. Such a
portable “vise” is tops for holding two or
more wires together when you are solder-
ing in tight spots.

Keep a close watch on visitors when they
start fondling your hemostat and you see
that faraway gleam in their eyes. They are
probably thinking: “Boy, could I use these
when I .. .” —Clyde D. Adams

o, &

Soldering jobs
that are difficult
to handle can be-
comz much easier
with one of the
many sizes and
types of '"medical
pliers' shown here.
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Tuning the Short-Wave Bands A’

—
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=with Hank Bennett
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o

HIS month we are going to forego our

usual visit into the listening post of one
of our P.E. reporters and, instead, make a
short trip to the Island of Haiti and the
control room of Radio Commerce ihere.
Our guide through the station is engineer
Jan-Claude Bance. Mr. Bance, in addition
to helping put the signals of Radio Com-
merce onto the air waves, can also be

Jan-Claude Bance is seated at the controls in

one of the studios of Radic Commerce, Haiti.
heard operating his own amateur radio
station, HH2JC.

Radio Commerce operates on three fre-
quencies: 1080 kc. in the broadcast band;
6091 kec. in the 49-meter s.w. band; and
9485 kec. in the 31-meter s.w. band. For
the medium-wave outlet, the power is 1000
watts; for the short-wave xmitrs, the pow-
cr is 7500 watts. The call letters for the
various outlets are 4VA (1080 kec.), 4VB
(6091 ke.), and 4VC (9485 ke.}. 1Ar. Bance
tells us that all equipment has been manu-
factured by RCA and that the wiring of
the station was done by engineer FEdouard
Gentil, a native of Haiti.

The antenna for m.w. station 4VA is a
vertical, 200’ high, with a transmission line
of 230 ohms. This xmtr can be heard, with
a good signal, without interference, for 200
miles. Your Editor is willing to bet that
some of our readers in the southern states
could hear 4VA without much trouble, on
the nights when the Cubans and other

November, 1956

West Indian stations are coming through.
The antennas for 4VB and 4VC are both
horizontal Delta arrays, 80" high for 31 me-
ters and 60’ high for the 49-meter outlet.

Radio Commerce can be heard daily as
follows: at 0630-2230 on 1080 kc.; at 063C-
0930 on 9485 ke.; and at 1700-2230 on 6091
ke. In addition, a program in English is
heard Sundays at 1700-1900. Two widely
reported and well-heard programs 1in the
English xmsn are “Glimpses of Haiti” at
1800-1830 and “Paris Star Time” at 1830-
1900.

Our thanks go to Mr. Bance for the
pleasant trip around the station, and to
Herb Brier, of the Transmitting Tower,
for his assistance in preparing this story.

Random Notes. Congratulations are in
ovder for the Universal Radio DX Club for
the “New Look™ in their club Bulletin. By
the same token., Roger Legge and Stewart
West, of the Newark News Radio Club,
are to be commended for the excellent
“Band Survey” that they are writing
monthly for the NNRC Bulletin.

Joel Richmond and Port Baughman
wrote in to tell us that Radio Netherlands,
Hilversum, is offering a pictorial map fold-
er of the Netherlands and a folder entitled
“Improving Shortwave Reception” (the

latest edition, with more antenna informa-
tion) to aryone requesting them.

For those who would like to experiment
(Continued on page 121)

Joseph Montoya, San Dimas, Calif., listens with
a Hammarlund HQ-140X receiver. His antenna
is a vertical steel rod, 70 feet off the ground.

9
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Electronics

Comes to

Drive-In

HILE a great

many of the
country’s drive-in
eateries still follow
the conventional pat-
tern of serving their
hungry customers by
way of attractive
“car-hops,” in view of i
the shortage of these
girls some restaurant
owners have enlisted *
the aid of electronics.

In the photo at
right is a gadget that
will accept and relay the order of a custo-
mer who is comfortably seated in his or
her car om the drive-in lot. All the custo-
mer need do is read an illuminated menu,
press a button, and place his food order
via a two-way speaker system.

The dulcet tone at the other end of the
system accepts the order and relays it to
the kitchen. When the food is ready, the
“glamor-gal” car-hop delivers it.

This electronic gadget does away with
the need for an estimated 50% of the fast-

/ "

Checking metal parts for proper heat treatment is

When the customer places an order for "hamburger with," this robot "car-
hop" accepis the order, relays it to the kitchen, and delivers the food.

stepping females. And when the device isn’t
in use for placing food requests, it dis-
penses a steady stream of music from a
record player loaded to the gills with the
waxings popularly demanded by teen-agers.

True, the intercom hasn't the glamor of
a slender figure or a well-turned ankle or
a welcoming smile. Nor does it beseech in
twinkling soprano: “What'll you have?”
But the robot-like efficiency of this elec-
tronic car-hop makes up for its lack of
more personal attractions. —Stanley Clark

HE “Mectal Monitor” checks metals

without laboratory analysis. It can
identify ferrous and non-ferrous metals
by comparative testing with known sam-
ples, and it sorts mixed metals of un-
known character into homogenous groups
for further testing. Manufactured by
Brush Electronics Company, division of
Clevite Corporation, Cleveland, Ohio, it
will check stock, parts in process or fin-
ished products for many characteristics——
hardness, heat treatment, metallurgical
structure, uniformity, plating thickness
and plating adhesion.

In operation, an electrode (with a self-
heating element) is placed in contact
with the metal to be tested. Voltage gen-
erated by this contact is amplified and
transmitted to a meter on the Metal
Monitor. The reading is then compared
to readings obtained from samples whose
compositions and metallurgical charac-

one of the many duties of the "Metal Monitor.” Easy Qs
to operate, and requiring no special or technical teristics are known. As many as 3000

skill, it is portable and can be moved to the job. Pieces can be checked in an hour.
92 POPULAR ELECTRONICS
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8 months of POPULAR

This is your special invitation to “‘sign on’’ as a
Charter Subscriber to POPULAR BOATING-—the
new Ziff-Davis monthly for everyvone who enjoys
life on the water.

Beginners and “old salts” . . . inboard, outboard
and sailing enthusiasts and their families—all are
finding POPULAR BOATING the most enjoyable
magazine in the boating world. Copies of the first
big issue, on sale only a lew days, have become hard
to find because of their tremendous demand.

POPULAR BOATING, the first new major boat-
ing magazine in more than a generation-—brings a
completely fresh approach to the entire world of
boats—fromn dinghy to power cruiser.

Published by the same company that has made
POPULAR ELECTRONICS tops in its field, POP-
ULAR BOATING features money-saving how-to
articles that point the way to more fun, greater
safety afloat . . . new construction ideas . . . infor-
mation on repairing, improving, fitting out your
boat . . . monthly classes on seamanship and boat
handling by expert boatmen . . . exciting boating
yarns that will transport you to every corner of the
world where there’s fun and adventure on the water

. regular {eatures on new products, junior activ-
ities, maintenance, fishing, free aids tc better boat-
ing, and much more!

Here are just a few of the exciting articles
in POPULAR BOATING's first issue:
« BREAKING THROUGH THE “WATER
BARRIER—America’s best-known racing
writer, Hank Bowman, describes the perils
of high speeds afloat.

SHOULD YOUR FIRST BOAT BE POW-
ER OR SAIL?>—Two top boating writers
defend their favorite craft in a hot debate.
« OUTBOARDS UNLIMITED-—There’s no
limit to the fun outbourding offers. Here’s
how to enjoy it more {uliy!

GUY LOMBARDO’S GREATEST BOAT-
ING MOMENTS—In this exclusive article,
the famed musician and boatman recalls the
most thrilling moments in his racing career.
ANN DAVISON'S NEXT BOATING
VENTURE —An exclusive first-hand report

by the only woman ever to sail the Atlantic
alone!

BOATING only °2.00

(a'$3.45 single copy value!)

This first issue 18 already a complete sellout at many news-
stands. For POPULAR BOATING offers readers far more
than any other publication in the field . . . yet costs Jess. At
regular rates, POPULAR BOATING sells for 35c on news-
stands (Special Show Numbers: $1.00) and $4.00 a year by
subscription.

SPECIAL $2.00 OFFER

However, as a regular POPULAR ELECTRONICS read
er, you can climb aboard POPULAR BOATING for a trial
cruise at a not-to-be-repeated introductory rate -8 months for
only $2.00. You get the big $1.00 January Boat Show Issue at
no extra cost, too! All told, by taking advantage of this offer
you save a whopping 42 % over established rates.

And if you act now, your name will be entered on our list
of Charter Subscribers. You'll be sent a special Charter Sub-
scription Certificate. But most important—you’ll be 100%
sure of getting your copy of the very first issue of POPULAR
BOATING. Volume 1, Number 1, sold out at many news-
stands, 18 a ‘‘collector’s item'’ in many homes.

But we have put aside a small supply for Charter Subscrib-
ers—and will start your subscription with the first copy as
long as our supply lasts.

So use the coupon below to subscribe now. If you want us
to begin your subscription with the very first issue—already
on sale—check the special box. See how much boating en-
joyment $2.00 buay you in new exciting POPULAR BOATING!

Welcome aboard as a
Charter Subscriber!
Fill out and

mail this coupon TODAY'

]

I |"",ULA“. 366 Madison Avenue
BOATING P New York 17, N.Y.

| CHARTER SUBSCRIPTION ORDER FORM
Yes, please enter my Charter Subscription to POPULAR |
BOATING-—at the special rate of eight months for only |

I $2.00. Also send me my Charter Subscription Certificate.

| My payment is enclosed.

Name. ... Ly b gl s o
IAddress..‘....... [RTE L IR I
City......ovvnnnn . Zone....State..,....... I
. = . PE-11-6
| [0 Piease start my subscription with Volume 1, Number I
1, if possible.

| [0 I've bought the first issue at a« newsstand. Begin my |

A NEW MAGAZINE BY THE PUBLISHERS OF POPULAR ELECTRONICS

November, 1956
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Cireuit
boards cut
assembly
time in half

1% resistors
insure
instrument
aceuracy.

High
impedance
and high -
sensifivity,

Attractive
styling—
functional
design.

MODEL M-

$1450

Shpg. Wt. 3 tbs.

94

HEATH COMPAN

@%”WWMK/

Every Heathkit comes complete with detailed

step-by-step instructions and large pictorial

e ] diagrams that insure successful construction—
Y even for the beginner. Enjoy both the satisfac-

MODEL V-7 A

— 1 S

controls. Employs a 200 microampere meter for indication. Input impedance
is 11 megohms.

Etched metal, pre-wired circuit boards insure fast, easy assembly and
result in reliable operation. Circuit board is 50% thicker for more rugged
physical construction. 1% precision resistors used for utmost accuracy.

Feathbit
HANDITESTER KIT

The Model M-1 measures
AC or DC voltage at 0-10,
30, 300, 1000, and 5000
volts. Measures direct cur-
rent at 0-10 ma and 0-100
ma. Provides ohmmeter
ranges of 0-3000 (30 ohm
center scale) and 0-300,000
ohms (3000 ohms center
scale). Features a 400 mic-
roampere meter for sensi-
tivity of 1000 ohms per
volt. Handy and portable.
Will fit in your coat pocket,
tool box, glove compart-
ment, or desk drawer.

Heathtct VOM KIT

20,000 ohms/v. DC and
5,000 ohms/v. AC sensiti-
vity. Ranges (AC and DC)
are 0-1.5, 5, 50, 150, 500,
1500, and 5000 v. Direct
current ranges arc 0-150
ua, 15 ma, 150 ma, 500 ma,
and 15 a. Resistance ranges
provide center-scale read-
ings of 15, 1500 and 150,
000 ohms. DB ranges cov-
er —~10 db to +65 db.

Features 43" 50 ua
meter and 1% precision
resistors.

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 5, MICHIGAN

tion and the economy of “building it yourself.”

oo, corcad? vacuume Zede

voltmeter kit

In addition to measuring AC (rms), DC, and
resistance, the modern-design V-7A incorporates
facilities for peak-to-peak measurements. These
are essential in FM and television servicing.

AC (rms) and DC voltage ranges are 1.5, 5,
15, 50, 150, 500, and 1500. Peak-to-peak AC
voltage ranges are 4, 14, 40, 140, 400, 1400, at
4,000. Ohmmeter ranges are X1, X10, X100,
X1000, X10K, X100K, and X 1 megohm. A db
scale is also provided. Polarity reversing switch
provided for DC measurements, and zero center
operation is within range of the front panel

MODEL MM-]

2950z

Always say you saw it in—POPULAR ELECTRONICS
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Zearitir 3 oscilloscope kit

ETCHED CIRCUIT

Push-pull verfical and
horizontal amplifiers.

Light weight and small
size for portability.

Good sensitivity and
broad frequency
response.

Etched metal circuit
boards for simplified
assembly.

Attractive panel and
case styling.

This compact little
oscilloscope is just the @
ticket for use in the ham

shack or home workshop. Measures only 912"
H.x63” W.x11234" D. Weighs only 11 pounds.

Employing eiched metal circuit boards, the
Model OL-1 features vertical response with in
+3 db from 2 cps to 200 ke. Vertical sensitivity
is 0.25 volts rms per inch, peak-to-peak, and
sweep generalor operates from 20 cps to 100,000
cps. Provision for direct RF connection to de-
flection plates. Incorporates many features not
expected at this price level. The 8-tube circuit
features a type 3GP1 cathode ray tube.

grid dip meter kit = 4558
"
This extremely valuable , =, 4
instrument is a convenient T .
signal source for determining 4
the frequency of other signals
by the comparison method.
Range is from 2 mc to 250
mec. Uses 500 ua meter for
indication, and is provided
with a sensitivity control and
headphone jack. Includes
prewound coils and rack. For
hams, experimenters, and
servicemen.

HEATH COMPANY :..sreon e
DAYSTROM, INC.

BENTON HARBOR 5, MICHIGAN

7
MODEL GD-1B

$1959

Shpg. Wt. 4 Lbs.

November, 1956

Cathode-
follower
output for
isolation.

No oscillctor
calibraticn
required.

Covers 160
ke to 220 mc
(including

harmonics). ﬁmtééét _
signal generator kit

This signal generator covers 160 kc
to 110 mc on fundamentals in 5 bands.
Calibrated harmonics extend its use-
fulness up to 220 mec. The output sig-
nal is modulated at 400

MODEL cps, and the RF output
5G-8 is in excess of 100,000

$ 50 microvolts. Output con-

I 9 . trolled by both a contin-

uously variable and a

Shap‘i‘l',:”" fixed step attenuator.
' Audio outpul may be
obtained for amplifier testing.

This is one of the biggest signal
generator bargams available today.
The tried and proven Model SG-8
offers all of the outstanding features
required for a basic service instrument
or for use in experimeniing in the
home workshop. High quality com-
ponents and outstanding performance.
Easy (o build, and no calibration re-
quired for ordinary use.

Healhlct ANTENNA
impedance meter kit

Used in conjunction with a signal source,
the Model AM-1 will enable you to
measure RF impedance. Valuable in line
matching, adjustment of beam and mobile
antennas, ete. Will
double as a phone
monitor or relative
field strength indi-
cator. A 100 micro-
ampere meter is
employed. Covers
the impedance range
from 0 to 600 ohms.
An instrument of
many uses for the
amateur. Fasily
pays for itself
through the jobs it

~wy. will perform.
$450-pey

WWW amerncarradioRietery com
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?(MW * BAUG electron-coupled oscillator.

* 0AZ voltage regulator tube for stability,

v f 0 Y Smooth-acting illuminated dial.

Extra features

Easy to build and attractively styled. include copper-
KIT * U ey plated chassis,
ceramic coil

. . R forms, extensive
Tlus variable frequency oscillator shielding, etc.
covers 160-80-40-15-11 and 10 High quality

parts!

meters with three basic oscillator
frequencies. RF output is better
than 10 volts average on funda-
$ 50 mentals. Enjoy the convenience
MODEL VF-1 19 and flexibility of VFO operation
Shpg. Wt. 7 Lbs, ° at no more than the price of
) crystals. May be powered from

a socket on the Heathkit Model AT-1 transmitter, or supplied .

with power from most transmitters.

Features illuminated and pre-calibrated dial scale. Cable and

plug provided to fit crystal socket of any modern transmitter.

“eatttcr (W amateur transmitter kit

N . . Single-knob band-  Pane] meter moni-
This CW transmitter is com-  switching for 80, tors final grid or
. . 40, 20, 15, 11 and plate current.
plete with its own power supply  10'meters.

d 80. 40, 20, 15. 11 d Best dollar-per-
and covers oL, 40, 20, 19, 11, an Plate power input watt buy on the
10meters. Incorporatessuchoul-  25-50 watts. marlket.
standing features as key-click
filter, line filter, copper plated
chassis, pre-wound coils, and

SPECIFICATIONS : high quality components. Em-
RF Amplifier Power Inpu' .25-30 watts ploys a 6AG7 os-
Output Connection. . .. .. 52 ohms MODEL AT-1 cillator, 6L6 final
Band Coverage...... 80 40, 20,

15,11, 10 Meters $2950 amplifier. Operat-

Tube Complement: es up to 30 watts
SU4G. . ... ...

4 B o A Rectifier plate power input.
SAGT . it . Oscnllc'or Multiplier Shpg. Wt.
L&, ... .. .. Amplifier-Doubier 15 Lbs.

Slide-rule dial-
electrical band-

waie "™ Loathbet <" maoN gl band receiver kit

Slug-tuned coils

and efficient IF Transformer-op-

transformers for erated power sSp- . The Model AR-3 covers from 550 ke to
good sensitivity ply for safety and - 30 mc on 4 bands. Covers foreign broad-
and selectivity. high efficiency.

cast, radio hams, and other interesting
short wave signals.

Peatures good sensitivity and selec-
tivity. Separate RF and AF gain
controls—noise limiter—AGC—VFO,
headphone jack—5%" PM speaker and
illuminated tuning dial.

SPECIFICATIONS:

$ 95 Frequency Range. . 550 ke to 30 mc on four
MODEL AR-3 bands

Shpg.Wt. 12 Lbs, Tube Complement..1—12BES oscillator and

¢ A’BIdNETI Fabric- (‘O\el"ed (‘Bhl:net a\ﬁli iy q mixer .
neludes aluminum panei, spenker grille l\ﬂ p— ifi
protective rubber fcel. Mensures 12-1/47 W. 12BA& IF amplifier
\ab /4s 50x7 3/4” D. No. 91-15. Shpg. Wt. 1—12AVésecond detec-

ter, AVC, first audio

amplifier and reflex
A SUBSIDIARY BFO
OF DAYSTROM, INC. 1—12A6 beam power
output

BENTON HARBOR 5, MICHIGAN 1—5Y3full waverectifier

96 Always say you saw it in—POPULAR ELECTRONICS
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HEATHKIT ECONOMY 7-WATT
HIGH FIDELITY

lo!o

amplitier
e

kit

This is a 7-watt

MODEL A-7p high fidelity am-

lifier that will
$3695 Shpg. Wt. p

producemore than

adequate output
for normalhome installations. Its frequency
characteristics are + 12 db from 20 to
20,000 cps. Output transformer is tapped
to match speakers of 4, 8, or 16 ohms.
Separate bass and treble tone controls
provided. Features potted transformers,
push-pull output, and detailed construc-
tion manual for easy assembly.

MODEL A-7E: Provides a preamplifier stage with
two switch-selected inputs and RIAA compen-
sation for low-level cartridges. Preamplifier
built on same chassis as main amplifier. Model
A-7E. Shipping weight 10 lbs. $18.50.

Free 52-Page 1956 Catalog

e o Describes more than 65 interest-
- ing ““build-it-yourself” projects.
| X & Amateur equipment, hi fi ampli-
W -~ fiers, and the complete Heathkit
| line of test instruments. Get
| yours today!

Vi

e

- ST P X G MmN B RS O ST O R SO e

HEATHKIT BROADCAST BAND
receiver
kit oo

$I ?5.0 Less Cbie; \

Shpg. Wt
10 Lbs.

You can build this table model radio and
learn about radio circuit and parts during
assembly. Complete instructions simplify con-
struction, even for the beginner. Covers 550
to 1600 kc and features miniature tubes, 5"
PM speaker, and built-in antenna.

CABINET: Fabric-covered plywood cabinet as
shown. Parts #91-9, shipping wt. 5 lbs. $4.50

HEATHKIT HIGH FIDELITY

-—rm“'“m

e 02 tuner kit

Tunes from 88 to 108 megacycles and
features sensitivity and selectivity
not expected at this price level. Cab-
MODEL FM-3 inet supplied with the kit. Built-in
$ power supply and a stage of audio
2@50 to insure adequate output. Easy to
. build from step-by-step instructions

Shpg. Wt. and large pictorial diagrams.

7 Lbs.

D D EE Y W K VR BN ST R NI S 0 G e mam e Ge DON

MAIL TO ﬁgﬁ?ﬁ ﬁ@ﬁ%?ﬂﬂv A Subsidiary of Deystrom, Inc. BENTON HARBOR 5, MICH.

3 SHIP VIA
@ ﬁ‘ (l% @ g 7Wﬂ_ o [] Parcel Post
F . g - - O ckxpress
11: Fai T 4 [ Freight
- alate - PLEASE PRINT L) ed gy
QUANTITY ITEM MODEL NO. PRICE

Enclosed find () check ( ) money order for

Please ship C.0.D. () postage enclosed for pounds.

ON PARCEL POST ORDERS
insure postage for waight shown.

November, 1956

On Express orders do not include transportation charges—
they will be collected by the express agency at time of delivery.

ORDERS FROM CANADA and APO’S

must include full remittance.
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TIPS and:
TECHNIQU
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)
HUM IN PHONO PICKUP
Electrostatic hum develops sometimes in
a phono system which uses a plastic tone
arm and partially unshielded signal lead.
Much, if not all, of this hum can be elim-

AN

inated by lining the interior surface of the
pickup end of the tone arm with heavy
household aluminum foil, and then ground-
ing the foil and the metal case or mounting
of the cartridge to the braided shield of the
pickup lead. —F.HT.

NEW USE FOR OLD CONSOLE

Television sets and hi-fi equipment have
relegated many an old console radio to the
attic or junk-
heap. With a
little work,
the cabinets of
such sets can
be re-done to
provide a loud-
speaker en-
closure with a
planter and
lamp on top.

To make the
planter, cut
carefully just
below the
holes that
formerly ac-
commodated
the control
shafts of the
old set. Form
a pan of galvanized iron and trim its top
cdges with copper or brass strips so that it
fits snugly into the opened top of the
cabinet. In this pan you may install your
plants and cven the base of a home-designed

98

lamp. And, if the rest of the unused area
inside the cabinet is large enough, you can
use it for mounting a hi-fi speaker. -—O.W.

PORTABLE RADIGC CHECKS DOORBELL

A portable radio set will pick up the
pulses of radio frequency radiated by door-
bell wires at the push button. If “hash” is
heard in the portable when tuned to a weak
station, you’ll know that the bell or buzzer
is working.

The idea is useful in repair of doorbells.
There is no need to have someone upstairs
inform the repairman if the bell or buzzer
is functioning. The portable radio does the
job, making the ‘test for a working bell,
buzzer, or door-opener a one-man proposi-
tion. J.A.McR.

VERSATILE POWER TUBE SOCKETS

Different types of power tubes may be in-
terchanged without revision in the filament
voltage lines if the correct wiring is made
at the tube socket. As many as 11 different
types may be used on a 5-volt line. Wire to-
gether pins 5 and 6 to form one of the plate
connections. Wire pins 3 and 4 for the other
plate conmnection. Pin 8 serves as one side
of the filament; pins 2 and 7-—wired to-

gether-—serve as the other side. The B-plus
LX:]
34 3 e —
—1 -4 I (i
8,6 5 7
5-VOLT TYPE 6-VOLT TYPE

lead to the filter system must always come
off pin 8. A socket wired in this manner will
accommodate the following tube types:
5AX4GT, 5AZ4, SR4GY, 5T4, 5U4G, 5V4G,
5W4, 5X4G, 5Y3G, 5Y4G, and 574.

For 6-volt rectifiers, pin 3 serves as one
plate and pin 5 as the other. Pin 2 is one
side of the filament and pin 7 the other.
Wire pins 4 and 8 together to form the
cathode take-off. Such a socket will accom-
modate tube types: 6AX5GT, 6AX6GT,
6W5G, and 6X5.

In either case, just remember that the
rating of the tube used must not be ex-
ceeded. —B.E.

DO NOT COIL TV LEAD-IN

When installing the flat twin-lead which
serves as the lead-in from your TV antenna,
there is a great temptation to leave con-
siderable slack at the set to permit moving
the TV for service access or changing its
location in the room. If such slack is rolled
up into a coil, there is apt to be a pro-
nounced reduction in picture brightness—
due to the loss of signal strength resulting
from coupling effects between the coil
turns. A good rule is to leave only enough

POPULAR ELECTRONICS
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You Can Train at Home for Good Pay Jobs in

RADIO-TELEVISION

Fast Growing Industry Offers Good Pay, Security, Bright Future

Training PLUS OPPORTUNITY is the
ideal combination for success. Today’s
CPPORTUNITY field is Radio-Tele-
vision. Over 125 million home Radios
plus 30 million sets in cars and 40,000,000
Television sets mean big money, oppor-
tunity for trained Radio-Television
Technicians. More than 4,000 Radio
and TV Broadcasting stations cffer P .
interesting and important positions for
technicians. operators. Color Television, J.E.SMITH
portable TV sets, Hi-Fi, other develop- Founder

ments assure future growth.

Since 1914-—for more than 40 years—N.R.I. has
been training ambitious men at home in spare time
for Radio-T'V. Thousands of successful graduates say
N.R.I.’s 50-50 training method is a fast, easy, effec-
tive way to higher earnings, desirable jobs. Planned
experirments and practice bring basie principles,
techniques to life right in your own home. Find out
what dependable training can do for you.

You Learn by Doing—Get Practical
Experience with Kits N.R.l. Sends

Nothing takes the place of practical experience. As
part of N.R.I. Servicing Course you build AC-DC
Radio Receiver and Vacuum Tube
Voltmeter shown below. Use them to
make tests, conduct experiments. get
practical experience. All equipment
yours to keep,

Add to Your Income Starting Soon

vy Make $10-515 a Week Extra
' FixingSets inYour SpareTime

Soon after enrolling, many N.R.I. stu-
dents s:iart earning extra money f{ixing
neighbors’ radio sets. Many earn enough
. extra to pay entir> cost of course and pro-
vide capital to start their own full time
§ Radio-TV business after getting N.R.I.
f# Diploma. Mail Pestage Free postcard for
Sample Lessor. See how practical it is to
learn at home. Get 64-Page Catalog, too.
See equipmen’ you get, npporlunilios in
this growing field. Prices of N.R.IL
Courses are low, lerms easy.

Find Out What Oldest and Largest Home -~ A . o
Study Radio-Television School Offers You 1~ See Other Side 1=~

— — — — — — CUT OUT AND MAIL CARD NOW
R o tese M SAMPLE LESSON Mo stame neeoeo

) PRI AND CATALOG V'Y rosme
b The ABC of
BOTH FREE

vision. Intend to go into full time
servicing.” C. HIGGINS, Wal- I
tham, Mass. L

[IThis card entitles you te Actual Lesson on Servicing, shows
how you learn Radio-Television at home. You'll also receive
64-Page Catalog.

| NATIONAL RADIO INSTITUTE, Dept. D4

Engineer with Station WHPE
-“I operated a successiul Radio
repair shop. Then I got a job with
WPAL and now | am an engineer I
for WHPE.” VAN W. WORK-
MAN, Hizh Point, N. C

Quit Job to Start own Businesa

-*'T decided to quit my job and
do TV wark full time. I love my»
work and am doing all right finan-
cially.” W. F. KLINE, Cincin
2 nati, Ohioc.

N.R.I. Caurse Started His Way

up — | was a cab driver earning

o $35 a week. Then I enrolled with

b N.R.I. Now [ am a tester with

TV mzker.”” J. H. SHEPHERLD,
Bloomington, Indiana.

W‘\/W,amafémnadiimhimV,mm

IWashington 9, D. C

N

|
Please mail me the FREE sample lesson and 64-Page
Catalog. (No Salesman will call.)

| Name ... ___ beieeiio__Age
I Address. . ——
! City .. ... __Zone.______ State .. _|

Approved Member, National Home Study Council

l
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YOU BUILD

Broadcasting Transmitter

As part of N.R.I. Communica-
tions Course you build this low
power Transmitter, learn com-
mercial broadcasting operators’
methods, procedures.

this modern
receiver.

Practice Servicing-Communications with Kits of Parts N.R.l. Sends

YOU BUILD AC-DC

Superhet Receiver

N.R.I. Servicing Course includes
all needed parts. Get actual serv-
icing experience practicing with

You build this Signal Genera-
tor. Learn how to compensate
high frequency amplifiers, prac-

YOUIUILD Signal Generator

tice aligning typical I. F. am-
plifiers in _E
receiver Ry,
(d circuits. i - 1
[ —
YOU BUILD Vacuum Tube e

Voltmeter

experiments;
cash fixing neighbors’ 74

sets; bring to life ..’\‘
theory you
from N.R.I.'s easy-
to-understand texts.

Use it to conduct
earn extra

learn

n$

i
e =

Radio-Television Cun Give You
a Good Job with a Future

N.R.l. Graduates do Important Work
— Get Important Pay

Chief Engineer
with Station
“I am Chief Engineer
of Statibn KGCU. 1
have my own spare
time business servieing
two-way communica-
tions systems.” R.
BAR'\IETT Bismarck,

N.

Paid for
Instruments
*“] am doing very well
in spare time TV and
Radig. Sometimes
have three TV jobs
waiting. Paid for in-
struments out of earn-
ings.” G.F.SEAMAN,

New York, N. Y.

llas Own Radio-
TV Business

‘““We have an appli-
ance store with our
Radio and TV servie-
ing. During my Army
service, N. RI train-
ing helped me.”” W,
WEIDNER, Fd]rfd‘(
S. D.

@l See Other Side < &

-———————————:ss"—-—————j

Here is a line of work that people respect-—a vocation
where you can advance, win a place for yourself, earn
good pay and gain much personal satisfaction. And you
can learn at home in your spare time. Smart fellows
everywhere are using their spare time to develop new
knowledge. new skills. They know it is the trained
man who gets ahead. gets the better job. drives the
hetter car. is respected for what he knows and can do.

Be a Skilled Technician

The technical man is looked up to. He should be. He
does important work, gets good pay for it. Radio-
Television offers that kind of work. There are more
than 40 million Televisions. 150 million home and auto
Radios. Millions more are sold each year. There are
splendid opportunities for the man well trained in
Radio-Television Servicing or Broadcasting. Micro-
Wave Relay, Aviation and Police Radio, Two-Way
Communications for buses, taxis, trucks, ete. are ex-
panding-—making more jobs, greater opportunity.

Tested Way To Better Pay

N.R.I. Training is practical, thorough. You get the
benefit of N.R.I.’s 40 years experience training men
for success in Radio-Television. N.R.I. training is
backed by the record and reputation of the OLDEST
and LARGEST home study Radio-TV school. Most
successful N.R.I. men start without any
knowledge of Radio, many without a high

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L, & R))
Washington, D. C.

school education. Find out what Radio-
Television training can mean to you. Make
a decisive move today toward becoming
one of that select group--a Radio-TV
Technician. Send for Actual Lesson and
64-Page Catalog, both FREE. NATIONAL
RADIOINSTITUTE, Dept. D4, Washington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

SAMPLE LESSON
Jand CATALOG

POSTAGE WIlLL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts., N. W,
Washington 9, D. C.

WWW akherieadaia divm i ~

Cut out and mail
Postage ree Card

o P ————
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slack to permit moving the set a short dis-
tance, allowing the slack to hang uncoiled.
If the set is to be relocated elsewhere in the
room, it is no problem to splice on enough
additional twin-lead as required. —E.F.C.

INCREASING B-BATTERY LIFE

A portable, dry-battery radio receiver
may oscillate or howl as its batteries age.
This condition
is often due to
the B battery’s
internal resist-
ance, which in-
creases quite
rapidly as the
battery necars
the end of its
useful life. The
increased bat-
tery resistance
permits positive
feedback to oc-
cur across one
or more of the
receiver circuits. Frequently, in such cases,
you can obtain a few more “howl-less”
hours of operation from your receiver by
connecting a .02-gfd. mica or ceramic capac-
itor across the B battery terminals. The
same capacitor may work as well if a sim-
ilar condition develops in a transistor re-
ceiver. —FHT.

DOUBLE-CHECK FILAMENTS

When checking filament circuits with an
ohmmeter, don’t let the low resistance of
the power transformer filament winding
mislead you into thinking the winding is
shorted. This winding carries the relative-
ly heavy filament or heater current, which
may be a couple of amperes, and is there-
fore made with heavy wire. Also, the step-
down ratio from the house 117-volt a.c.
line to the low heater voltage requires only
a few turns on this winding as compared

TO
RECTIFIER
VERY LOW
HEATE RESISTANCE
READING
3
g TO
> RECTIFIER o jol]
~ PLATES

HEATER VOLTAGE
FOR OTHER TUBES

to the 117-volt winding. The small number
of turns of heavy wire account. for the
very low resistance—which is often less
than 1 ohm. —E.F.C.

Novembar, 1956
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Cat. No. PC-200

$9.00

withou! tubes
(suggested net price)

Here’'s where

the fun begins!?

LCentralab Ampec®
3-stage P.E.C’
Audio Amplifiers

You can use them to build all sorts
of exciting, miniature projects —
pocket radios, mike preamplifiers,
signal tracers, portable megaphones,
phonograph pick-ups, hearing aids,
model controls—even stethescopes

Yes, sir, you can really have a
“picnic” with Ampec. It's the
highest form of Printed Electronic
Circuit and provides complete
electrical service from input to
output. Wiring, capacitors, resistor,
and tube sockets are bonded to a
single, master plate.

Even with tubes, Model 2 Ampec
is smaller than a book of matches.
Model 3 is smaller than a postage
stamp—and it has a tone circuit,
besides!

Ask your Centralab distributor
to tell you more about Ampec.
And send coupon for Booklet 42-142
with specifications and applications.

& € b *Trademark
. n@], 3 v:s-sss-‘
®

1

1

A Division of Globe-Union Inc. 1
994K E. Keefe Avenue, Milwaukee 1, Wisconsin :
Send me free Booklet 42-142. :

1

Name. §
4

3

Address [ ]
. 3
City Zone . State e T
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Give your
friends

POPULAR
ELECTRONICS
this Christmas

V0Nt Wi Poatures

B

What more thoughtful gift to friends than a
subscription to POPULAR ELECTRONICS this
Christmas!

You’ll be giving 12 full months of pleasure—all

the enjoyment and fun that the wonderful world of |

electronics offers.
SPECIAL GIFT RATES

First 1-year gift subscription. $3.00
Second 1-year gift subscription $2.00
Each additional 1-year gift $1.50

As you have no doubt noticed, POPULAR ELECTRON-
ICS has raised its price to 35c per copy—because of
increased paper and printing costs— effective with this
I1ssue.

Because POPULAR ELECTRONICS subscription rates
will now be raised to $4.00 per year, this very favorable
Christmas offer can be kept open for a limited time
only. We urge you to send in your order at once.

Each gift subscription will be announced by an
attractive card naming you as donor.

Fill in and return the prepaid, self-addressed
envelope facing this page for your own and gift
subscriptions. List additional gift orders on an extra
sheet of paper.

(Your own new or renewal subscription may be

included.)
POPULAR ELECTRONICS
366 Madison Ave. New York 17, N. Y.
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TOOLS /
= and
"/ GADGETS

HOLE-SAW WITH SLUG-EJECTOR

Up to seven sizes of circular holes can be
cut with the “Arco Hole-Saw,” which fea-
tures an automatic “slug-ejector.” Pow-
ered by any electric drill, drill press, lathe
or motor, 1t is said to cut perfect holes in
wood, wallboard, plastics, sheet metal, etc.
The exclusive automatic slug-ejector pops

out discs immediately, considerably de-
creasing working time.

No. 650, which retails at $6.50, cuts 1",
17, 1%", 1%”, 2" 2%” and 2%" holes
through any 3" stock. The seven circular
saw blades slip into grooves of tool head
and are easily exchanged; a safety lock
screw prevents blades from “jumping out.”
No. 600 ($4.95) cuts 1", 13", 2" and 2%"”
holes. (Arrow Metal Products Co., 140
West Broadway, New York 13, N. Y.)

TV BIAS SUPPLY
Providing any voltage from 0 to 18,
either positive or negative, the *“Align-o-
Pak™ Model BE3 TV bias supply is an im-

B Eoro i,

8

4
<Y

proved version of the Model BE2 —which
provided only 10 volts. The BE3 was de-
signed to include high voltages recom-
mended by some TV manufacturers on

Always say you saw it in—POPULAR ELECTRONICS
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* | DUNNO ... SAYS HE DOES T
WITH BURGESS BATTERIES”

Powerful, fresh Burgess batteries are out
standing for dependable long life and
uniform high quality They're guaranteed!
Ask for them!

gATTERIES

| - S E
= e
. £3 | o ThiA
s i : : 3 £
= : = £
L o =
i E
. 5 3
i - %
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)
o E:
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,PERSONAL POCKET RADIO

This 15 no ordinary pocket radio—it is
equivilent in sensitivity to most house. |
hold radios—ruggedly built—(not a Loy
—heautiful case. lonk at the 3 tube su-
perhet  construction—1R5 ~ Dse.

mixel 1US Dbet.,

14 IF Amp..
15t supersensitive.

' Audio.  Built-in,
high Q. ferrite antenna. Tunes broad-

cast band (530 to 1650 ke.) with Conelrad freguencies plainly

Case 1147+ 3" X5 Designed for extra earphone.

You'll use this radio every day—lake it with

you everywhere vou go—perfect for sports

eamping, Civil Defense emergencies—while

walking. at work. af play, etc. Give it as

a much appreciated gift.

1533 Pine

for

il b
N B
Send onlv ss-oo ggélglrnr'gl"{.gg) plus small
- OD and postage. or send $18.85 {

. for
postpaid delivery. If not completely satisfied. return radio with-
in 10 days for full refund. This imported radio carries a full
90 day guarantee or. tubes and parts.

MINI-TRONICS €O. ‘5030 LINDEN

charge

LINCOLR, NEBR.

RADAR MICROWAVES
TRANSMITTERS

Phila. Wireless Technical Institute

A Non-Profit Corp. Founded in 1908

LEARN ‘l

TV RADIO

St. Philadelphia 2, Penna.

W rits for free catalog "P"

November, 1956
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Now in KIT fo
MODEL M-1

'POCKETESTE

The famous V-O-MA unit we
built by the thousands for the Army!

rm, the famous

4

® Easy, step-by-step instructions
® Complete with cable harnesses, test leads
® Military Accuracy
® Precision parts for fast assembly
® Dual color meter scale
® ¢ Rugged handsome vinyl carrying case
¢ 14 broad ranges, for
EVERY job!
¢ BUILD IN 20
MINUTES!

current TV sets and also for some color
receivers. (Service Instruments Co., 171
Official Rd., Addison, Ill.)

POCKET-SIZE VOM
Compact enough to fit into a techni-
[ cian's pocket or tube-caddy. the Model 110
VOM combines

full - range in-
} strument per-
formance with
{ small - size in-
strument con-
| venience. This

handy 20,000
ohms - per - volt
multimeter—
which measures
Ol]ly ],11/1;;//x31/2”
x5%"—provides
six d.c. and a.c.
voltage ranges,
five d.c. current

| and three re-
i sistance and six
db ranges.

! Very flexible voltage measurements are

| possible due to extra low (1.5 volts, full

| scale) and extra high (3000 volts, full

| scale) voltage ranges. Current ranges up

| to 600 ma. and decibel ranges from —20 to

| +70 are also available. $32.50, net. (Pre-
cision Apparatus Company. Inc., 70-31 84th
St., Glendale 27, L. I, N. Y.)

0.2-5000 volts AC-DC
RESISTANCE:

1-500,000 ohms
CURRENT:

0.2-100 Milliamps

/R B BB N 8 N N B 8 F|

Manufacturers of N
IATOMIC quality electronic ]
E ENGINEERING [ “°7"

Box 1701, Station P n

| ORPORATION | Grand sunction, coto. ll

l Rush my M-1 "POCKETESTER” kits to me NOW! | n

B wont- _kits, | ]

Check enclosed. Money order enclosed.

] Send C.0.D. [ ]
NAME [ |
ADDRESS. .

l CITY ZONE STATE_

IR S EeNEEen.eE
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l TV AND RADIO TUBE TESTER

Most radio and TV set failures are duce
to burned-out tubes. The new Teleclear
tube tester will automatically check all TV
and radio tubes. Operating on 110 volts
a.c.ordc, it is
safe, quick and
easy to use.
Just plug the
tube into one
of the sockets
provided and
the neon lamp
will indicate its
condition in-
stantly.

In addition,
this tester per-
forms over 1000
electrical tests.
It checks appli-
| ances, fuses,
light or flash bulbs, wires, motors, resis-
tors, etc. It can also be used to check line
or other voltages, as a voltage indicator.
Retailing for $2.95. the Teleclear tube test-
er comes in a shockproof metal case. (Tele-
clear Company, 25 Willett St.. New York 2,
N.Y) 30+

Always say you saw it in—POPULAR ELECTRONICS
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Sound Impressions
(Continued from page T1)

but at the same time perk up your ears
and wake your mind.

Classical Pipings. Columbia's record
of The Philadelphia Woodwind Quintet
(ML-5093) features flute, oboe, clarinet,
bassoon and French horn in pieces specif-
ically written for this combination.

One side contains works by composers of
the past (Haydn and Beethoven); the other
side is devoted to moderns like Hindemith
and Ibert having a resounding romp among
the tootling reeds. This lets the listener
trace the evolution of woodwind writing
from Haydn's simple bhand style to Ibert's
sophisticated tricks and sensuous harmo-
nies and Hindemith's urbane, yet warm
and fun-filled modernism, In a sense, this
is chamber music—the clever interplay of
just a few instruments. But the woodwinds
lend it pungency and bounce, far different
from the sound of the usual strings.

The playing makes it quite clear why
many listeners consider the woodwind sec-
tion of the Philadelphia orchestra the fin-
est in the world. The fidelity of this record
matches the excellence ol the performance.
Each instrument stands out clearly, yet
they all blend as a group. The “‘presence’”
is amazing.

Winds also blow at the hi-fi mikes in the
jazzy regions of music. Shifting Winds by
Bob Cooper and Jimmy Giuffre waft over
both sonorous sides of Capitol T-6531.
Here the reeds stir in a brisk breeze of jazz
improvisation but seem at their best in the
becalmed interlude on Band 3 of Side 1,
called ’Round Midnight. The recording is
as lively and smooth as the music.

An American in Blue. George Gersh-
win's Rhapsody in Blue, and An American

RECORDS REVIEWED

Music of Alec Wilder
Columbia CL-884

Philadelphia Woodwind Quintet
Columbia ML-5093

Shifting Winds
Capitol T-6531

Gershwin: An American in Paris

Rhapsody in Blue

Capitol P-8343

Soundproof
Westminster 6014

Folk Songs of the Oid World
Capitol PBR-8345

Delibes: Coppelia

Sylvia

Victor LM-1913
Westminster XWN-18241

Music for Barefoot Ballerinas
Decca DL.-8034

November, 1956

ELECTRONIC SUPPLY CATALOG

valve-packed

PAGES

NORLD’S
-ARGEST
STOCKS,

SAVE OM EVERYTHING
IN ELECTRONICS

Everythirg for Experimenters, Builders,
Amateurs, Servicemen, Engineers
and Hi-Fi Hobbyists

Save or. everything in Electronics:
Hi-Fi systems and components;
latest builders’ kits (see the fa-
mous KNIGHT- KIT line); recorders
and phono equipment; TV tubes,
antennas, accessories; Amateur
station 2quipment; P.A. systems;
test instruments; industrial elec-
tronic supplies—plus everything
in parts, tubes, transistors, tools
and books. Get more for your
money —senid today for your
FREE 1957 aL_1ED Catalog!

Everything in Electronies

From One Reliab ¢ Source
2 Soend

for FREE

: Catalog
ALLIED RADIO

= ALLIED RADIO CORP., Dept. 79.L-6 =
@ 160 N.Western Ave., Chicago 80, IIl. .
[ ] []
= [ORush FREE 1957 ALLIED 356-Page Catalog =
= Name =
] []
8 Address — = »
] [ ]
= City. Zone. State =
PEENENAEEEE TEGEESEEEVENAEEEEEA
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NEW
/

e
VIVM

* KIT *

King Size and Top Quality
in an easy-to-assemble Kit.

SRS

MODEL 225K

* Quality 9-Inch Meter with Extra-Long Scales

® Unusually High Input Impedance

® Dual-Purpose Single Unit AC-DC Probe

® DC Zero-Center Scale

¢ Plus and Minus DC Voltages

® Accurate Peak-to-Peak Scales

® Fast Continuity-Test Feature

® 60 Page Easy to Follow Instruction and Theory Book Included

More than 45 years of experience in the engineer-
ing design and production of electrical-electronic
test equipment backs this Model 225K Quali-KIT.
This experience and engineering accomplishment
has gained the unchallenged leadership and uni-
versal recognition for HICKOK Equipment as
“Choice of the Experts”. All component parts of
the 225K are of the highest practical quality to
insure long life and trouble-free service. Numer-
ous field studies have been made to prove the
ease of assembly of this instru-

ment. Only hasic tools are # 5 5_0
necessary. and the task is both Net
educational and pleasant. Complate

Portable, 13-%" H., 164" W. 7 D, (Foctory wired .. . $104.50)

Write today for additional technical information

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10500 Dupont Avenue e Cleveland 8, Ohio
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in Paris have been recorded so often, and
have so much in common, that the listener
is apt to blend the two titles into one
lazy phrase, such as the heading of this
paragraph. Actually, the two compositions
are two sides of the same record (Capitol
P-8343) and very nearly two sides of the
same coin. The “Rhapsody” was the first
important American work which used jazz
in a full-blown “classical” form.

An American in Paris continued this
deveiopment. In both works, the composer
throws together a rich assortment of melo-
dies, rhythms, and harmonies. Ingenious
blends of solo instrument passages with
full orchestral choirs produce constantly
changing musical patterns — rich in color
and irresistible in their rhythm and sweep.
From a strictly personal standpoint, the
“Rhapsody” represents Gershwin voicing
the restless energy — touched with the
blues — that was so typical a part of
American life in the hip-flask and beaver-
coat era. The American then gocs abroad
and races about Paris — only to wind up
with the same restless sadness — or is it
nostalgia for the familiar places of his own
land? However, even his homesick blues
have plenty of hounce, coming from Gersh-
win's snappy pen.

The performance by Felix Slatkin — con-
ducting the Hollywood Bowl Symphony
Orchestra with Leonard Pennario as piano
soloist —is truly great. Both sides are
breathtaking examples of modern hi-fi
recording, with excellent presence and real-
ism. If you like the feeling of the orches-
tra “coming at you,” play this record with
your system wide open. Then step back to
the far end of the room and hang on!

Searching for Sound. That's exactly
what the two gentlemen below are doing.
Expert pianists Ferrante and Teicher have
discovered new ways of doctoring up in-
struments to give out bongs, clonks, pings
and quivers like nothing on earth-—a fact
intimated by the flying saucer on the rec-
ord cover. OId favorites like “Green-

WWW ammetrieaniadiahietary com
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Al TUBES UNCONDITIONAU.Y GUARANTEED FOR 1, YEAR ;)

5
take your pick BRAND PRETESTED TUBES_INDIVIDUALLY BOXED
a rtment oza 6AUG 6SHT 12BA6
ny asso en NEW TV 1B3GT 6AUSGT | 6SJ7GT 12BE6
1M5GT 6AVS 6SK7GT | 12AZ7
PICTURE 1LCS 6AV6 6SL7GT | 12BH7
1LNS 6AX4GT | 6SN7GT | 12BYZ?
1NSGT 6ATE 65Q7 125A7
TUBES 1QSGT | 6AHAGT | 6SR7 12567
1RS 6BA6 618 125)76T
RCA and DUMONT 154 6BCH 6Us 125K7
Licensed 155 6BE6 6v3 1251767
113 safsc svear 1252761’
in 115 6BJ6 6w 125Q7
N:‘":J:' 'L.';:.'Irzd 1ua 6BKS €W6GT | 125R7
1Us 6BK7 6x4 1978
AN 1x2 6BL7GT | 6XSGT 19BG6G
Tyse M. Price 3qQ4 6306GT | 6Y6G 25BQ6GT
10BP4  $10.98 3s4 6BQ7 7C5 25L6GT
12LP4 12.95 3va 6BY5G | 7C6
12QqPa 10.00 504G 6BZ7 7E7 25Z6GT
1acpa 15.25 5Va4G 6ca 7F7 3585
15DP4 16.95 5Y3 6CB6 7F8 35C5
16DP4 18.50 6AB4 6CD6G | 7N7 35L6GT
16GP4 19.25 6ACT 6F6 12ALS 35w4a
16KP4 17.00 6AGS 6HEGT 12AT7 35Y4
16RP4 17.00 6AG7 6J5GT 12AU6 3525GT
17BP4 19.00 6AF4 6J6 12AU7 S50AS5
17GP4 21.00 6AKS 6K6GT 12AVSE 50BS
17LP4 18.00 6ALS 6L6 12AVY 50Cs i
19AP4 23.00 6AQS 6s4 12AXT 50L.6GT i :
20CcPa 24.00 6ASS 6S8GT 12AX4GT l 11723
21ALP4A  24.00 6ATE 6SA7 128Y7 !
21EP4 2300 Free Postage on all prepaid continental
Picture tubes U.S.A. orders. 25¢ handling charge on all}
F'Q-B' P.ASSA'C' N.J. orders under $5.00. 25% deposit on all
On orders of less than via Railway Express C.O.D. Subject to prior sale.

100 tubes — 41¢ each

MART

.. DISCOUNT HOUSE
PRucctt 3-0330  The lokpet Bldg.  Passaic, N. J.

5 = =

GIGAN SURPLUS = =

SAVE 'ro-'y':g MA I. (xczss i3] = SPECIAL OF THE MONTH =

nANKRUN SIOC" POWER RECTIFIER =

=l S New GE 115v 60-c -—

. o t -

ARMY GEIGER TUBE SURPLUS CENTER = sﬁ.ﬁ“‘;ﬁ;‘,p,';cgcez,o;{:w =

« Finest heta-gamma precision radiation Y == for laby. work, Sth'\dl— -

detection tuhe Makes ultra sensitive BUYS (Prepmd) = ing. power supply sVS -

uranium pruspectur Geiger Counter unit « Gear Reductlon Unit 85 lo 1 (566’ % s 91 = tems, experiments, tadio and TV test m=

worth $160.00, Full instructions for con- » Govt, Weather Unit (31 8-71 = benches. etc. =

structing eficient counter-detector using e 6-Volt Electric Winch (SZJO . 71 =, Furnishes pure. well filtered dlrect -

tube plits few inexpensive comrponents. + Power Plants (110-v 60-c 1000 N “9 50 = turrent adjustable from 25 to 210-v. e

3 2 g + Weston 0-100 Amp DC Meter 5.71 @ Qles AC voltage adj. from 50 to g =

Cost $8.50 SALE. $1.39 I'pd. 1l 1 = Also AC voltage adj. from 50 -
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R + Triplett 0-50 Volt DC Meter. . . . 396 = Gnvt Cost over $200 =

ULTRA-VIOLET (Black light] TUBE |+ Qmpson 0,26, 5tk DE Seter: $31 = SALE. $15.61 F.0.B. 3§

s Conduct l'as:l}::au;\gl fluor-scent hr'low =100-Q KVA Variac (FOB). 39.20 -
experiments with th ube in your home 1

Hangset Tlolders Screw on desk ‘21 ] WESTON [INDUSTRIAL TUBE TESTER

Edwards AC-DC Bell (83.75)

laboratory. Orperate on 110-v thru re- - d b
Lahoratory Sensitive Relay .sn 507 2.37 | . Elaborate expensive laboratory type tube

sigtor. . Full inks,trilcuor{s R(;Jc_ks arékd »
minerals glow riltiantly under bla Rel s Ad, 2.50) .97 L
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Cost $2.50 ALE. 49¢ Ppd . Machhusls Calipers, mhsh:—d sla|n< « Attractive oak case 8"'x127x24". Three pre-
...... 2.94 | cision meters, rectifiers, etc. Works on 110-v
LARGE AC SELSYNS ] -(r;;es‘gmn? Line Test Phone Unit YT ?0& ullaslnctruct}ons Slightly used-—per-
R R . ect. Wt. Ibs. Govt. cost over o]
SELSHN \‘ » 110-v to 20-c 'rem ing (37 9.91 SALE, $14.90 F.O.B. Lincoln
» Flnest large 110.v 60-c i= s Federal Dua Amphﬁer Repealer
powerful Selsvns. Marvelous i /i (51501 .. .... 19.76
for ecxperimertal use. Make ~ i + Wire Chiefs Test Board 18175 30.72 G.E. AMPLIFIER-RECTIFIER
wonder unlt‘; ‘nTl'an(l‘Yll'i'fc‘l.Y‘\oer-l !_:‘a‘\ ‘ e A.E. Step-by-Step Switch 13105) 15.89 | , new 1:i0.v 80-c electronic unit. Push-pull
chanical iotion  slectrically. “\ \ . amplifier-rectifier. Useful in laby. control cir-
Run on small AC _generators, . ?"l' PERSONNEL cARR[ER MOTOR cuits. In A-C control application, voltage ap-
etc. Many uses. Size 4"xf7 AL ¥ e Amazing buy! Use Er}i?.'g)rtgr‘?epl‘;‘y :’ézr;ﬁ:gﬂugi :uf?p?)tvnlltdaée! g'g:
Wt. 8 1bs. each. Runs (hreu,l\ off 110-v 60-c. | golf cars. factory personnel N e
oVt i study of Servo- -Selsyn circuits, ete. 10Va”x
SUE Sislen e a. G o e g
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o
BOAT & bearing gear redﬁucuon mngmr DIAL TELEPHONE
TRUCK ELECTRIZ WINCH [ [ins on any 6 i ni
storage battery. Powerful high torque. Shaft Genuine Kellogz standard

p(‘e?hllao“.'ié)narmln Full instr. Easily re- d(a] Telephone. Wil work on

versible

el ver 5200 .SALE, $19.46 F,0.B. | any modern system either as

main phone or as remote ex-

tension phone.
GEAR-HEADWMOTOR _r— s Completely self-contained transmission ot

s Brand new. ill operate 7 cult, <1gnal bells. asy to connect mplete

tib il mP 00 air dampers, valves, remote with eord

{a| precisior reduc- boat steering, window and List $30.50 SALE. $13.91 Fpd.
It;nlzenlr] Gi 'els smooth pow- door locks, garage doors.

CHE B ¢ CARCED G Remote tuning, rotate an- TQEEGUNPE ORDER FROM AD or write f{or big new

e O bos st ter o aak 00 tom all bail-bea tor driving L0 CiMtt ernist

Mount on bost trailers. hoat . rpm a a earing motor driving a o

docks, raising anchors, etc. worm getaé.':‘ot:n('lg%%blf s;-aned\erv power. WINTER CATALOG D Py no
ul due ig) 0 1) reduction ratio

Quepus” speed s 6-10 rpm . Will operate on ;‘,-’g;ghz'egg‘e;t'?:’,‘,g,e‘;ﬁgggg*;..;o o * e pay
to 24 volts DC or 8 to 12 volts AC. Fully

re\ersnb 1"Nationally known—World famous'’

71 ﬁnsedﬂénbilt switc{hes to sonnoclwt:raveldllmlt

ptin e. shaft 547 dia all dimen

sfons 97x5”X4”. Marvelous equipment buy. ¥

Govt. cost aver $100. su plus CEN ER
SALE . . -y 842 St., LINCOLN, NEBRASKA

.$8.72 Ppd.

Operates from 6 or
12-v battery over
1000-1b. capacity

e Powerful expensive

fullv reversible Gnvt.

ball bearing motor

e ldeal for trucks. farm equip-
ment trailers. industrial uses.
Cuts 1abor loadmg cosis 900
Wt. 54 1Ibs, 17 xl2"x8
Drum holds 40 14", or
3/16” cable. Orig. Govt. Co:t
over $200.

F.0.B. Lincolr $46.71
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sleeves” take on more spectacular hues
and a tonal picture of “Man from Mars”
shows the sonic climate of that planet
most conducive to hi-fi. Brilliantly played,
these tonal phantasies are resoundingly
engraved from seventeen microphone chan-
nels on “Soundproof,” Westminster Record
6014

Folk Songs & la Carte. A new album
of folk songs, recorded by the Roger Wag-
ner Chorale (Folk Songs of the Old World,
Capitol PBR-8345) samples songs from
England, Ireland, Spain. Italy, France, Ger-
many and the Scandinavian -countries.
Most of the selections are fairly familiar; a
few are rarely heard but are certainly
worthy of being recorded.

As a selection of representative folk
songs “of the old world,” the album raises
a serious question: why the omission of any
selections from the rich and tuneful store-
house of music from the Slavic and Cen-
tral-European countries? Then too, the
slick arrangements, the unnecessary and
obtrusive drums and trumpets, the gaudy
slides and swoops in the singing, the over-
theatrical tricks with tempo . . . all add
up to a very un-folksy way of doing folk
songs.

As far as simple, down-to-earth folk-
singing is concerned, this album definitely
missed the boat. Instead, it provides an-

other vehicle — a sort of parade float, pret-
tied up and hedecked with artificial flowers,
It will probably take many listeners for a
very enjoyable ride, providing they like
slick arrangements.

As for the recording itself, it is a bril-
liant hi-fi job. The ensemble effect of the
singing group is amazing. All parts are
clearly discernible and yet blend very neat-
ly. The words are understandable, even on
first hearing. From a purely vocal stand-
point, the effect is gratifying; much range
and rich sonic effects are achieved by
Roger Wagner as he makes of the folk
songs showpieces for demonsirating the
mettle of his group and the marvels of
hi-fi.

Dancing—Public and Private. Thanks
to the spate of musical comedies lately
from Broadway and Hollywood, ballet
dancing has become a popular art. Unlike
other indoor sports, ballet demands phys-
ical prowess superior to that involved in
most outdoor activities. For most of us.
ballet therefore remains a spectator game.
Hi-fi fans, who would just as soon listen as
look, can now get both of Leon Delibes’
top-notch ballets, Sylvia and Coppelia,
served on a single platter. Here is a flood
of casy melody to tingle your ears and
tickle your toes. For all its charm and
delicacy, this is old-fashioned music of solid

Abraham Marcus, co-author of Jamous best-seller
“Elements of Radio” makes amazing offer!

REP

- (TRY MY 55 COURSE FREE

FOR 1 MONTH

AIR

Here It sl The most amazing guarantee ever offered on any
radio-TV course anywhere! We'll send you Abraham Marcus’
course to use FREE for one full month! If in that time you
haven't actually made $100 fixing radles and TV sets, just
return the books to us and pPay not a penny!

Why do we make this sensational offer? First, because these
books are so easy to use. They are written in the same clear,
easy-to-undersiand language that made the author's *‘Ele.
ments of Radio” a 1.000,000-copy best-seller. Second,
because these books get right to the point—tell you what
to do in 1-2-3 fashion. For example, once vou master the
first few chapters of the TV book vou are ready for business—
ready to do service jobs in the field—jobs that account for
over RO % of all service calls.

DON'T WAIT! You risk nothing when vou send the coupon
at right. You don't have to keep the books and pay for them
unless vou actually make extra money fixing radios and TV
sets. Fven when you decide to keep them, you pay on easy
terms. Mail the coupon now.

WHAT YOU GET IN THESE 3 GIANT VOLUMES

ELEMENTS OF TELEVISION SERVICING. Analyzes and illus-
trates more TV defects than any other book. and provides
complete. step-by-step procedure for correcting each. You
can actually SEE what to do by looking at the pictures.
Reveals for the first time all details. theory and servicing
procedures for the RCA 28-tube color television receiver,
the CBS-Columbia Model 205 color set. and {he Motorola
19-inch color receiver.

RADIO PROJECTS. Build your own receivers! Gives vou 10
easy-to-follow projects, including crystal detector receiver—
diode detector receiver—regenerative receiver—audio-fre-
quency amplifier—tuned-radio- frequency tuner—AC-DC super-
heterodyne receiver—etec.
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“If you haven’t earned at least $100 in spare ..
time during that period you pay not a cent.” g

RADIO SERVICING Theory and Practice.
Here is evervthing you need to know about
radio repair. replicement. and readiust-
ment. Easy-ro-understand. step-hy-step self-
training handbook shows vou how to locate
and remedy defects quickly. Covers TRF re.
cejvers: superhelerodvne receivers; short-
wave, portable. automohile receivers, etc.
Explains how to use testing instruments
such as meter. vacitum-tube voltmeter.

tube checkers, ete., e

"l
MAIL THIS COUP

IPrenﬁce-HaIl, Inc., Dept. 5702-P1 I
I Englewood Cliffs, New Jersey 1

B ricase send me Abraham Marcus' TV & RADIO REPAIR COURSE I
(3 volumes) for 10 days FREE examination. Within 10 days I will

B cither return it and owe notning, or send i Brot payment of
#5.60. Then, after I have used the course for a FULL MONTH. if

I am not satistied I may refurn it and you will refund:my first

payment, 0Or { will keep the course and send you Lwo more pay- I
Imemr of $5.60 a month for (wo months. I
IName i i i e e e, CEIEIE = 1
Baddress oo [ ]
I City o ——— . .Zone. .State . .. ... ...

l--m-mnn------—-----
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beat, ringing harmony, and waltz-time
swirls that won't let you sit down.

Vietor LM-1913 offers a polished per-
formance by the Boston Symphony under
Pierre Monteux, an old and skilled hand
with baltet music. He evidently feels this
music in his bones and gets the feeling
across 1o the orchestra. The Westminster
version (XWN-18241) outshines the Victor
with glowing, rich sound — but conductor
Adrian Boult seems just a trifle pon-
derous for this lightweight score. Both
records are good . . . their difference gives
you a choice between sound and spirit.

From the footlights and the ballet stage,
Decca DL 8034 takes us to another kind of
dancing. Music jor Burefoot Ballertnus 18
a modern jazz-like tone poem for and about
would-be dancers. On the jacket, the com-
poser tells lfor whom he wrote the music.

“The Barefoot Ballerina lives in a small
apartment in the city and pinches her
dreams of glory between her thumb and
her lorefinger as she hurries to and from
a job, making way stops among a thousand
distractions as she goes. . .. But some-
where in her day, the need to break
through the routine of her life comes upon
her, and she dances by herself, creating
that which she may never have learned in
a formal lesson, improvising and mimick-
ing. She is without inhibition, usually
alone. It is for her that Music for Bure-
foot Bullerinas was primarily composed.”

Yet these unprelentious orchestral im-
pressions will please not only the barefoot
ballerinas, but hi-fi fans as well, for Larry
Elgart's expert saxophone playing is set
against a clever orchestral arrangement,
ideal for showing off today’s sound. —30

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
After Class
(Continued from page T7)

adapted. Let's see what some of these are.
An arrangement wherein a thermistor is
connected in series with a voltage source,
a variable or fixed resistance, and a re-
lay makes up a fire alarm or other tem-
perature relay control. The significance of
the ratings in the manufacturer’s data
book are best explained by referring to
Fig. 2 (page 77) and the text which fol-
lows. Here are the ratings tor the 51R2
(tolerances are omitted for simplicity).
RE @ 258\ Chins st ade3s 100,000 ohms
Dissipation constant.2.5 mw. per ° C
Time constant........... 20 seconds
R, @0°C/R.,@50°C........... 9.1
Nominul resisiunce (R.). This is the
nominal resistance of the thermistor at 25°
C (T7° F). It is the basis from which all
circuit plans start and may be called the
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Your choice of school is higiily
important to your career in

s INDUSTRIAL

o

<) ELECTRONICS

v

14 RADIO-
xﬂ TELEVISION

47 ELECTRONICS

!

| ;47 COMMUNICATIONS

Become an

ELECTRICAL ENGINEER

or an

ENGINEERING TECHNICIAN
at

MSOE i» Milwaukee

Choose from courses in:

ELECTRICAL ENGINEERING

Bachelor of Science degree in 36 months.
Communications option (radio-tv)
Power option.

ENGINEERING TECHNICIAN

Assoc. in Applied Science degree — 18
months.

Electronics Communications
Electrical Power.

MSOE — located in Milwaukee, one of
America’s largest industrial centers — is
a national leader in electronics instruction
— with complete facilities, including

the latest laboratory equipment, visual
aid theater, amateur radio transmitter —
olfers 93 subjects in electrical engineering,
electronics, radio, television, electrical
power, and electricity.

Advisory committee of leading
industrialists. Courses approved for
veterans. Over 50,000 former students.
Excellent placement record.

TERMS OPEN JANUARY, AFRIL,
JULY, SEPTEMBER

Choose wisely — your
future depends on it. Write
tor more information today!

MILWAUKEE
SCHOOL OF ENGINEERING

Dept. PE 1156, 1025 N. Milwaukee 5t.
Milwoukee 1, Wisconsin

Send FREE career booklets.

I am interested in.......

SRz

(Please print)

(Name of course)

Name L Age ..
Address. o —

City. ... . ....Zone State . .. ..
It veteran, give discharge date MS-574
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WANTED

Willing to pay
cash for Early
Phonographs
with outside

horns

WANT Coronet (lllustrated), Double Bell Won-
der, Victor Types A, D, and O, Monarch Special,
and Improved Monarch. Also Edison Idelis, Ex-
celsior, and Treadle Phonographs. Want early
Bell-Tainter, American Gramophones, Multiphone,
Multinola, Scott Magazine Phonograph, Peerless,
Sovereign, Wizard Phonograph, Regina Hexa-
phone, and Graphophones. Also catslogues or
old literature on phonos made prior to 1906.
Want unusual machines and coin-in-slot cylinder
phonographs.

A few duplicate Edisons and graphophones
are now available for sale or trade,
Send clear snapshot and full Information to
Box 50

POPULAR ELECTRONICS
366 Madison Ave., New York 17, N, Y.

Real Time Savers...

No.2195
$8.90

or Service Calls!

You get positive, trouble-free
connections every time you close
your hand ... with VACO
Solderless Terminals. No. 2195
kit contains supply of 10 different
types of terminals and crimping
tool in plastic storage box. No. 395
kit comes with assorted Pak and
Crimping Tool in carrying case.

Get Them From Your Jobber or Write
VACO PRODUCTS COMPANY
317 E. Ontario Street, Chicago 11, lllinois

In Canada: Atlas Radio Corp.,
Toronto 10
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reference value at “room temperature.”

Dissipation constant. This refers to self-
heating action. To raise the temperature
of a 51R2 thermistor from, say, 50° to 51°
C, the current flowing in it would have to
be increased. The increment would have
to be such as to cause 2.5 more milliwatts
to be dissipated at the new temperature.
Dissipation constants are very dependent
upon the type of mounting and the sur-
rounding medium.

Consider a thermistor for which the dis-
sipation constant is specified as 2.5 mw./° C
when the thermistor is suspended by its
leads in still air. If it is to be used as a
thermometer which must have a maxinium
error of %° C, then the maximul.. power
in the thermistor must be limited to 1.25
mw. (25X % =1.25). This limitation is
required since the thermistor will self-heat
by %° C when subjected to still air en-
vironment while the self-heating in moving
air or liquid may be negligible.

Time constant. There is a lag between
the time that a current increase occurs
and the time that the thermistor reaches
the final temperature for the new current.
The heating and cooling curves are so sim-
ilar to those which apply to the charging
of a capacitor through a resistor that we
can use one as an analogy for the other.
The RC time constant tells us how long it
takes a given capacitor to charge to 63%
of the full voltage through a specific re-
sistor. Similarly, the thermistor time con-
stant specifies the number of seconds re-
quired for the thermistor to attain 63% of
the rise in temperature it will undergo as
a result of the new current. In the case of
the 51R2, the time constant is 20 seconds.

Assume that a 51R2 is self-heated to
30° C and a current increase is initiated
which will cause the thermistor tempera-
ture to go to 40° C, given sufficient time.
It will take the thermistor 20 seconds to
cover 6.3° C, ie, 63% of the 10° C in-
crease. Therefore, at the end of the time
constant period of 20 seconds, the 51R2
will have reached a temperature of 30° -
6.3° or 36.3° C.

Essentially, both the dissipation con-
stant and the time constant depend upon
how rapidly the thermistor can absorb
heat from and liberate heat to its sur-
roundings. Altering the mass of the ther-
mistor affects both; ie, if the mass is
increased, the dissipation constant is in-
creased and a larger time constant results.

Temperature-resistunce ratio (R, @ 0°
C/R, @ 50° C. This ratio provides infor-
mation related to the resistance variation
which may be expected for a given ther-
mistor as its temperature changes. For the
51R2, the resistance at 0° C is 9.1 times
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KiTs o TOOLS

HI-F1 HUNDREDS OF BARGAINS,

SubmIEE BONUS AND GIFT ITEMS!

PHOTO EQPT. WRITE FORYOUR COPY TODAY!

for
FREE! ANY $1 ITEM
ts,
Hams, Hobbyists WITH EVERY $10 ORDER!

Repairmen &

Indus!rml Firms F[ee Gln Wlm Every Omef'

EARN BONUS CREDITS TOWARD FREE DOLLAR-KITS!
ANY PURCHASE ENROLLS YOU IN LEKTRON'S

"CREDIT-BONUS PLAN"!

FAMOUS DOLLAR BUYS!

“® ONLY ONE DOLLAR EACH! W

60 XFMRS & COILS. ¥, 30 PRECISION RESISTORS.
Ri slug-tuned cuils, WW & earbofilm. 30 vi nlues
chokes, & yVpes, Wi 3 Sl 56 vhims to 1 meg, Lo, 1 & 2
Ibs. Reg. $15. w, 19 ). Some $5. WL $1
DIODE RADIO KIT. Coni- 1o 1o, Heg. $21
w/pre-drilled cabinet, 20 AC, DC LINE CORDS, For
germaiium diode, loupiuck(uner. L clucks, motors. ete. Mul(led
instructivns. All parts 51 plugs. 2 cond. Y. 1
mounted. Wt. L 1b, Reg. $3. Reg. 85
PHOTO-ELECTRIC CELL. 70 MICA CONDENSERS. Fa
L Famwous  Western  Elecirie mous makes 30 vilues:
phutocell makes excellent sun JUU0UL Lo 01, tu OO0V,
baltery: w greater outpul thun Silver, 5¢9p included. Wt 51
B b. Reg. §5.

E 2M. 1 ib.
xamed's. M 17 dia. 51 3

Reg.

r 175-FT. HOOKUP WIRE.
25-ft. tolls; asstd.  color: s,

stranding. insulation, z18

24 W,

10 'POLY’" BOXES. Assud.
| sizes eclear plastic buaes;

hinged w/snap lock. Huu. 51 S35 » 2 s Reg. sl

ied=go guss LTI [] 75 CERAMIC CONDENSERS.
125 RESISTORS, insuluted Scoupl A5 asswd. values,

2h mls‘“:"}ﬂl“‘ll]';k‘i IJU l\dl)ue; Cbulars & diges. 5 omini 10 01

2 4 = g W 2 w; mt i to 3 KV. Wi, La Ib.

500, woi Wi L b Rew g Rex Y Ve $1

$i0. 65 RESISTORS. tnsuluted
40 SUBMINIATURE RESIS- IRC, " allen-Bradiev. ele, 3

L1 TORS. fiixclusive! 20 pupu- onms w1 neg: Va, <@

lar values, 10U vhios W L e, o e S o P Vs b, 51

unly ¥ long. La & A/J W 51 Rep, $10.50.

I poly box, Hed. 58 ~— 16 ELECTROLYTICS, P &
8-PC. NUTDRIVER KIT. twist, tubular, reci.  Asstd.
Flastic hand /82 sizes; anultiples, tue! 8 10 500

[ 6, 1 G, T/167 mf w 450V. Wi, 3 lbs. 51

slbel sockel wrenches in plass Heg. $15.

e case. WL L Ib. 53 g1 1 4 SILICON DIODES, Syi-
value. L. vania IN21, 1N22, 51
3 Ibs. HARDWARE. 2,000 IN23.  IN105. Reg, 38.50.

- 55 15 ROTARY SWITCHES,
pes, Asstd, Berews, Springs, (] G5 A &
washers, etc. llundreds of ¢4 ] Wide assl. ctramic & bLake.
ltems! Reg. $8. lite  units; mcluu:ng muluple

G-E PRE-AMP KIT; for mag- 137 Wt 3 s Rex. g1

w/cnassis, parts, diagram. Lcs
65C7 \mu; extraj. Wi,
50.

| netie cwriridges., Complete '3 GERMANIUM DIODES.

Maost  popular (\]lea $1
IN34, IN51. INBY. Re

1b. Reg
60 TUBULAR CONDENSERS
30 TUBE SOCKETS. 4, 5, Ll Popular 1nakes, 83U tvbes.
L1 e 7, 8 9. 1l-prong. Minia; 0U3 10 0.5 mil W 1500 V. gf
e, ocdul “waters, zip-ins, Wt. 2 lbs. Heg. 312,
moideds. Tube Shiclds, oo, 51 15 VOLUME CONTKOLS. 10
Wi 2 lbs, Reg, $7. typus,  values 1o V.5
70 STANDARD KNOBS, Ha- megs. Wi 1 1b. Reg. 89.
dio, TV, appliance, lab ] 40 MOLDED CONDENSERS.
types. ssld.  colors, bakelite L Brown, hl.:ck Luamu 1.i=o.-d,
& plastic, Wt. 2 ibs. Keg. 51 GULE W U,
4. 1UULY. Wi, 1 ll luy $H
[ Check items wanted, Return entire ad with check
of MO. tnclude sufficient postaye, excess returfed,
HOW C 0.D. orders, 25% down. Rated, net 30 days.
T0 Print name, address, amount money enclosed, ‘u\
PE-

RDER margin.
| o Visit our salesroom, 131 Everett Ave,, Chelsea

You can enter this unerowded, interesting nheld. Defense expan-
s, new developinents demand trained specialists. Study all
hases of radie & clectronies theory and  practice: TV, FM:

.ervicing: aviatfon, marine. Palice radio, Pwpare
A 18-1mwin course. Graduates in demand by major
cumpanies. n or equivalent required. Begin Janumy. Mareh.
June, Sepltemper. Campus tife. Write tor Catalo

VALPARAISO TECHNICAL INSTITUTE

Dept. PE Vaiparaiso, Indiana

‘GARAGE DOOR

0 P E N E Actuator
Mechanism 524 50
EASY TO INSTALL, SAFE, RELIABLE

WRITE for interesting free information . . . TODAY

P. E. HAWKINS CO.
631 PROSPECT KANSAS CITY 24, ™MO.

FREE! Our Biggest Flyer EVER!

A LEKTRON EXCLUSIVE!
2-TRANSISTOR
POCKET RADIO
KIT only $7.88

LATEST CIRCUIT DESIGN! Keeping up with new design

trends, set uses direct coupling; including an imped-
ance coupled amplifier for better gain and iidelity. New
loupstick tuner for sharper seleetivity. TWO hi-gain tran-
sistors. "Energy capsule’’ mercuiy cell as power source
outlusts regular batteries 5§ times! New minjature vuriable
condenser. Compuaet, sturdy, pre-drilled styrene cabinet.
All parts mounted: minutes to complete! Step-by-step in-
structions. INCLUDEN: case, 2 hi-gain transistors, loop-
stick tuner, miniature vuriable condenser, impedunce coupler,

cell, jacks, posts, hardware, instiuctions. Wt. only 4 oz.
Shipping wt. 1 Ik
[] HIGH IMPEDANCE HEADSET. ... ..... .only $1.99

88+ PICK-A-TOOL SALE 85: 4

HIGH-GRADE TOOLS e SIMPLY CIRCLE TOOLS WANTED

6" SIDE-CUTTERS. 6" LONG-NOSE. 7-PC. MAGNETIC SCREW-
DRIVER SET. S-in-1 SCOUT KNIFE, 10-in-1 HEX-NUT WRENCH.
BENCH VISE, 115" jaws, clamp type.

\,  FAMOUS MAKE 12“ SPEAKER

10 watt. Response: 50-10,000 cps. Reg. $10.00
Hezvy Alnico V magnet; 3-4 Chin $3 99
J/ voleeeall ... ...y oo o )

| 3.SPEED PORTABLE RECORD-PLAYER

ldeal gift! Tru-fidelity sound; 33, 15, 78 | :
-—J 1pm.  Lightweight arm w/long life needle: Rean328,00

plays all records 7 thru 12”7,  Alnico V 3
speaker. ilabdsouie 2-tone porfable case. Wt. l 5.
1U lbs

250V POWER SUPPLY KIT

Complete w/chassia; xfmr. (115 vac in; ONLY

500VCT 70 ma. 6.3 SA). cord, $

tube, sockets, resistors, swnc °
SALE! FAIRCHILD ELECTRIC DRILL

Trigger type, w/cast aluminum body, hand $

chuck, heavy-duly rubber covd. 9

Reg, $19 . . . .. ... ...

[] Same, with JACOBS CHUCK & KEY ...... $13.88
FAMOUS MAKE CRYSTAL MIKE!
Top American make, moisture proof cry stal Rey. $8.00

mike for hand or dusk use. Resp. 100 1u 8.0U0 s
cps. 1deal for recorders. P.A. systems, 5-1t. shielded 2 98
L

cable. In origlnal boxes. .. ..., ... ... .

SEE OUR "BARGAIN BASEMENT" AD!

I.EK'I'RON

28 GARDINER STREET CHELSEA 50, MASS.

_ Car Owners:
LOCATE MOTOR TROUBLE AT START
SAVE ON BATTERY & MOTOR WEAR

00 with NEW .
/’ $3 N amazine Electronic
0stpai [y 13

45’3, Auto-lgnition Indicator
Mounted On Dash Board Any Car—
In 2 Minutes, No Tools Required
When your tails to tart, this ce-

markulife mventivn 1ndicates immediately
wheu\ex Lrouble is 1n tuel or lgnitwen sys-
temn While car is in operatlon, 1ncieased

uluused fntensily of light tells whother
yuu dre gelting aptimmum nuleage {rom your
gusvline. lndicator light wurks kleetroal-
tJ“V Ly Radiw trequency! Does uol draw
puwer f1om the battery. Bulb lasts |ndefi-
pitely. ORDER TODAY! GUARANTEED

KAR-AIDS, InG.  wong idinaciy s no v m .

November, 1956

WWW amerieaniadiahietary com


www.americanradiohistory.com

ASSEMBLE YOUR OWN

WALKIE-TALKIE

RADIOPHONE

for as little as

$6.50

plus accessories

s
Specifications: 1 to § mile range with [8-inch anteana and much
more with directional beam antenna, Tunes from 144 to 148 mcs.
High level amplitude modulation. Silver plated tank circuit and
many other exclusive features assure maximum efficiency and long
battery life. Fully portable—no external connections ever needed.
Meets FCC requirements for genersl closs amateur license. No
minimum age requirement.

The following components are all you need to assemble a com-
plete walkie-talkie as illustrated. Factory wired and tested trans-

ceiver chassis complete with special dual tube $6.50
High output carbon mike $1.49
Miniature mike transformer $ 98
Powerful alnico magnet headphone $1.25

Strong 16 gauge aluminum case ‘8"15":2") with battery com-
partment, battery switch plus all hardware and fittings in-
cluding 18 inch antenna - L3398
Uses standard betteries available at your local radio store.
Alf components except tubes guaranteed for one year.
Please include 5%, for postage. COD's require $1.00 deposit.
Thousands sold throughout the world. Foreign currency of
equivalent exchenge value plus sufficient amount for postage ac-
cepted.
All orders immediately acknowledged.

SPRINGFIELD ENTERPRISES

Box 54-F Springfield Gardens 13, N. V,

NEW! PRINTED CIR

Pocket size-works anywhere '

Features P-N-P Junction Transistor
Permeability tuning, Biode detection
Printed circuit eliminates extra wires
Batteries last for months

Expensive hearing aid headset included
Furnished complete, nothing else to buy

ol sges
Only Postpaid
in kit form

Here is a powerful, completely portable radio, employing the
latest type of transistor audio ampiification and printed circuitry.
Tiny size, only 2%°x3%“x%" fits in pocket or purse. Uses so
little current, batteries last for months. Kit can be assembled by
anyone with just a soldering iron. Guaranteed to work. Comes
complete with plastic case, batteries, headset, all parts. Nothing
else to buy. See your distributor. If he doesn't stock, write direct.

Send no money. Just pay postman $9.95 plus C.0.D. charges,
or send check or money order for $9.95 and we pay postage.

TRADYNE, INC:, 17 W. MONUMENT AVE:. DAYTON 2, OHID SN

WANT A BETTER JOB: BECOME AN
ELECTRONIC ENGINEER

ONLY 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONICS ENGINEERING

Class efroliment limiled to allow for individual instructions.
Chartered by state of California. Nonprofit-nonsectarian, <o-
educationul—established 26 years

APPROYED FOR YETS—ENROLL NOW!
SEND FOR FREE CATALOG

PACIFIC STATES UNIVERSITY

1516 S. WESTERN AVE., Dept. M., LOS ANGELES, CALIF.
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grealer than the resistance at 50° C. This
constant is an indication of the sensitivity
of the thermistor to ambient temperature
variations.

Determining Resistance. Although
there are mathematical tools available
which enable engineers to determine the
resistance of a thermistor at any tempera-
ture, the formulas are too complicated to
be given here. ¥From a data table supplied
by the manufacturer, however, any ther-
mistor may be calibrated by means of a
curve such as that of Fig. 3. With it, we
can find the resistance of the 51R2 at any
temperature between 0° C and 50° C (32°
F to 122° F), a very useful range indeed.

As a check, note that the curve shows
the resistance of the thermistor to be 100,-
000 ohms at 25° C, which agrees with the
nominal rating R. given previously. Note
also that the resistance at 0° C is 327,000
ohms and that at 50° C it is approximately
36,000 ohms. This verifies the tempera-
ture-resistance ratio of 9.1 (36,000 X 9.1 —
327.000 ohms).

A number of practical thermistor cir-
cuits and designs will be presented in After
Class in a forthcoming issue. Devices using
thermistors were described in “Safeguard
Your Home with a Thermistor Fire Alarm”
(March, 1956, issue of POP’tronics) and
“Make Your Own Electronic Thermome-
ter” (April, 1956). Look for an article on
a “Thermistor Anemometer” scheduled to
appear in the near future. —30—
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Long-Wave DX’er
(Continued from page 69)

on the back of the chassis accommodates
the antenna and ground connections.

Adjustment and Operation. Plug the
power cord into a 117-volt a.c. outlet, and
plug a set of headphones into the head-
phone jack. Turn on the power switch. Set
the volume control at maximum. A slight
hum will be heard for a second or two, and
will fade out and become inaudible as the
tube comes up to operating temperature.

As soon as the slight hum has disap-
peared, you may check the regeneration
control by rotating it back and forth. A
soft “plop” should be heard in the head-
phones at a setting of the control where
the receiver goes into or comes out of os-
cillation. If the *‘plop” is not heard at any
setting of the regeneration control, turn
off the power and reverse the two tickler
lead connections.

With the detector oscillating weakly, and
the antenna connected, rotate the tuning
dial. As soon as you hit upon a station, ro-
tate the tickler coil slightly away from
the tuning coil. If you have tuned in a
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; ; ANT.
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1 —0
;é 760ppfd. ;L 760 pufd.
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Circuit for simple broadcast-band wavetrap.

c.w. station, backing off the regeneration
control should cause the audio tone to dis-
appear—indicating that the receiver has
stopped oscillating. Advancing the control
slightly will bring the audio tone back
again. Some stations will come in more
clearly when the detector is not oscillating
_these are modulated c.w. stations. Try
to keep the detector barely oscillating
when you are tuning for weak stations,
for this is its most sensitive condition.
One of the problems you may run into
while using this or any other simple re-
ceiver on the long waves is picking up a
strong nearby broadcast station. Such a
station cannot be actually tuned in on the
receiver. In fact, it may occupy half the
tuning range. The best way to get rid of
it is to insert a broadcast-band wavetrap
in your antenna lead, a circuit for which
is shown in the diagram on this page. Ad-
just the tuning capacitors in the trap until
the broadcast station comes in at the low-
est level or not at all. —30-
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Electronic Election Bet
(Continued from page 40)

unlike the machine, can transmute num-
bers into meaning.

Political scientisis and mathematicians
have long known that elections in the
United States usually follow certain defl-
inite patterns, and that these patterns can
be expressed mathematically. But the
arithmetic involved is so vast and complex
that no human being could work out the
equations fast enough to get ahead of the
actual vote count. Fast figuring, rather
than any political understanding, gives
computers a margin over marn.

The Fast Shuffle. Within its vast elec-
tronic memory (see PopruLAr ELECTRONICS,
August 1956), Univac stores a complete
analysis of voting behavior all the way
back to 1928. On election night, these vast
stores of historical data are mixed in the
Univac with red-hot news pouring in on
the press wires and juggled together in the
strict order of statistical method. The ma-
chine compares the early returns, precinct
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by precinct, with the patterns of the past.
It weighs in variables, such as splinter
trends, Dixilecrats and Independents, con-
stantly checking them against the 15 mil-
lion items of information stored in its mag-
netic memory.

In this fast shuffle, the computer com-
pletes about 2000 calculations per second.
Every time it spots a lead of one party in
any given precinct, it goes on to figure out
whether the difference is small enough to
fall within the limits of chance, or big
enough to foretell a significant trend. In
other words, it works out the odds by
which the candidate with the early lead
would go on to win the state.

From the state odds, Univac then
switches to compute the presidential odds
on the basis of the 531 electoral votes.
Mathematically this is done by means of a
“531-degree polynomial.” By ordinary
methods, this calculation takes at least
two weeks to complete. Univac clacks out
the answer in just six minutes. First it
reports the number of states for each can-
didate, then the elettoral and popular
votes, and finally the odds in favor of the
candidate expected to win. Then it goes on
to cover the Congressional contest in the
same \way, state by state.

Univac’s forecast is the best and fastest

guess possible within the margin of that
proud unpredictability which is part of hu-
man nature. Fortunately, our democratic
freedom always leaves a loophole through
which sheer human mugwumpery may ran-
domly assert itself to the consternation of
all machines, political or electronic. i -
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A Beam and Tower

(Continued from page 79)

quarter-kilowatt. A simple two-element beam
that may be fed with a 52-ohm coaxial trans-
mission line is shown in Fig. 2. The antenna
is pretuned for the Novice band, but will oper-
ate properly over the entire 21-mc. band. It
should be used for reception as well as trans-
mission, since there is a reduction of QRM
from the back of the beam.

The antenna element is split in the middle,
and fed with a quarter-wave section of 75-
ohm balanced transmission line. Connect the
bottom of this line to a balancing transformer
(balun), and also to the 52-ohm coaxial line
going to the transmitver. The purpose of the
quarter-wave section and the balun is to
match the unbalanced 52-ohm line imped-
ance to the load of 20 ohms presented by
the parasitic beam antenna.

Figure 3 shows the antenna assembly. The
elements are made of 10’ sections of electri-
cian’s aluminum conduit, known as “EMT
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conduit.” This material may be obtained at
any electrical supply house. Each element is
made of a 10’ piece of 4" conduit, and has 5
tips of %” aluminum conduit in each end. An
overlap of about six inches at eaclh joint is
required. Place a short length of scrap 3"
aluminum tubing in each tip to bring the ele-
ments to the required length. Each joint
should be shimmed with small pieces of alu-
minum until a tight fit is obtained, then a
hole drilled through the joint and a bolt
passed through the hole to draw the joint
tight. When the antenna element is finished,
it is cut in two at the center. Finally, give
each element a coat of aluminum paint to
prevent rust and corrosion.

Make the supporting boom of the antenna
from a 7 section of steel TV mast, obtainable
at any large TV or radio supply house. The
director element and antenna are supported
on the boom by means of gusset plates cut
from %”-thick plywood. The director plate
measures about a foot on a side, and the an-
tenna plate is sixteen inches on a side. Give
the plywood plates a good coat of house paint
to prevent moisture from creeping in between
the surfaces of the wood. Attach the director
to the mounting plate by means of two TV-
type “U-bolts.” Then attach the plate to the
boom with the same type of bolts. No electri-
cal connection should be made between the
director and the metal boom.

Four U-bolts are required to attach the an-
tenna to its mounting plates. Use two bolts
for each half of the element, allowing a 1”
gap between the centers of the two halves. No
electrical connection should be made between
the halves of the antenna and the supporting
boom.

Attach the quarter-wave 75-ohm section to
the centers of the antenna by means of bolts
passed through holes drilled in the elements.
Solder the balun terminals to the bottom of
the 75-ohm line, coil up the balun and tape it
to the supporting boom of the antenna. The
quarter-wave section is allowed to droop be-
neath the antenna. Make sure that no an-
tenna connections touch the boom of the an-
tenna or the vertical supporting pipe.

As a last step, attach the 52-ohmn transmis-
sion line, as shown in Fig. 2. The antenna
may now be carried up the tower, and at-
tached to the vertical supporting pipe by
means of a third gusset plate, made of heavy
galvanized iron. This material can be obtained
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Bill of Materials for Tower

220’ pieces of 2’ x 6’ clear, knot-free H#1
Douglas Fir or equivalent lumber——cut each
piece lengthwise to form two 2" x 3 pieces

712" pieces of 1” x4 clear #1 Douglas Fir
or equivalent lumber for cross braces

1- 6’ piece of ¢’ x 4” redwood. or “creosoted”
lumber for foundation cut into two 3’ pieces

2- Pounds of ''sixteen penny’ cement-coated
nails

1—1".i.d, water pipe (enough to make up 30’
of pipe} with couplings and pipe flange

1—4’ length of 12" water pipe

1—1Y”-diameter ball (approx.) from old ball
bearing

16— 34" iron bolts, 514" long, with washers and
nuts

Misc. guy wire, egg insulators, paint
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Bill of Materials for Antenna

2—10" lengths of % electrician’s EMT alu-
minum tubing

2—10’ lengths of VY& electrician’s EMT alu-
minum tubing

1—10’ length of %'-diameter aluminum tubing
—cut into four pieces for element tips

1—7" section of 1V4y".diameter sigel TV mast

3—Gusset plates (see A, B, and. C in Fig. 3)

14—TV-type U-bolts

1—9’ section of 75-ohm heavy-duty twin lead—
cut to 86’ and trim each end 114" clear
(Amphenol 14-023 or equivalent)

1—16" section of 52-ohm coaxial line—cut to
1510”, and trim each end 2” clear (RG-8/U
line or equal)

1—52-ohm coaxial line to transmitter {any
length)

at any sheet metal shop. Use four U-bolts at
this joint, two on the boom, and two on the
supporting pipe, making a good electrical con-
nection between the boom and the vertical
pipe.

“Heck!” said Jimmy, “that sounds easy
enough. Am I going to have any trouble
getting it loaded?”

“Not particularly,” 1 replied, “although
you should keep in mind that sometimes
cutting off a foot or so of the coaxial cable
may help if things get rough. If you have
any problems, give me a call. And by the
way, after you’ve tested out the beam, let’s
kick around the idea of a better transmit-

ter for you.” 30—
AAAAAAAAAAAAAMAAAAAAAAAAAAAAAAA

Tricked-up Cathode Rays
(Continued from page 45)

bring out the subtler details, the Tonotron
gives the pilot enough time for careful
study of what he sees on the screen.”

Pictures by Phone. The most revolu-
tionary aspect of the new Tonotron is its
ability to receive TV-type pictures over or-
dinary telephone lines instead of complex
and costly broadband channels. It is one
of the basic facts of electronics that a fast
sequence of signals spreads out over a
greater bandwith than a slow sequence of
signals. This is the reason why, in radio, a
wide r.f. frequency band is required to
transmit the fast vibrations of high notes.
It also explains why television, where the
scanning beam follows very rapid pulses,
needs a very broad frequency band of 4
megacycles per channel for clear transmis-
sion of these pulses.

Now the Tonotron, with its ability to
“hold” the picture, makes it unnecessary
for the scanning beam to retrace the pic-
ture pattern quite so rapidly. This means
that the control pulses don’t have to follow
one another so closely. Consequently, one
can get by with much narrower transmis-
sion bandwidth.

Always say you saw it in—POPULAR ELECTRONICS
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Of course, rapid motion is blurred on
pictures that are “held” on the tube for
relatively long time spans. Despite this
limitation, howevcr, the possibility of nar-
row-band TV transmission over ordinary
telephone or radio channels has many po-
tential uses. Navigation charts, weather
maps or graphs can be flashed from shore
to ship or ground to aircraft by means of
already existing voice-radio transmitters
and receivers. Most important, early warn-
ing radars at distant outposts can transmit
a picture of their sky sector over ordinary
telephone lines to centrally located defense
headquarters. The whole sky area sur-
rounding the North American continent can
thus be “drawn together” for observation
from a single point.

Writing Rays. Once the cathode ray
knew how to remember, it became possible
to teach it the alphabet. Realizing that
electronic brains are now getting so smart
that they might insist on having things put
in writing, Stromberg Carlson taught their
new cathode-ray tubes how to spell. The
result is the Charactron, which writes on
its own screen just like human beings write
on a blackboard.

The Charactron owes its literacy to a
small disc intercepting the electrons as they
stream out of the electron gun mounted in
the long, slender neck of this huge tube.
The center of the disc is perforated with
tiny letters, numerals, and other symbols
to be written on the tube screen. No letter
is larger than 12/1000th of an inch. As the
electron beam passes through these per-
forations, it is shaped into the form of a
letter, which is then projected on the
screen. The beam is guided by the control
signals to pick out the proper letters, one
at a time. But since the tube is able to
“remember”’ what letters have come before,
it holds the image of the letter sequence
until the entire message is spelled out on
the screen. When the information is no
longer needed, another sweep of electrons,
like a sponge on a blackboard, erases the

"Letter disc™ is inserted into the neck of the
Stromberg-Carlscn Charactron. Tiny perforations in
disc project alphabet letters on the tube screen.
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writing and clears the tube face for the
next message.

In fact, the tube was originally designed
to replace a sort of “blackboard”; namely,
the transparent plotting board on which Air
Defense oflicers mark the location and
movement of aircraft. Prior to the inven-
tion of the new writing tube, the defense
coordinator received information by radar
or telephone and then marked the board
with grease pencil. But this manual plotting
method proved too slow for keeping track
of jet planes capable of outrunning their
own noise. Besides, the plotting officer had
to assimilate information from several
sources at once, thus increasing the chance
of a fatal human error. The Charactron
writing tube replaces the slow and fallible
human link in the chain between the source
of information and its display.

The cathode ray, nimble servant of a
thousand tasks, has extended the range of
the human senses and hence of human
knowledge further than any other instiu-
ment in the history of science. Not even
the microscope in the three centuries of its
use has contributed so much to so many
fields of inquiry. In our time, the cathode
ray is perhaps the chief exploratory tool of
science. Its probing beacon casts the first
light into the waiting darkness beyond the
present frontier of knowledge. Now, with
memory and the skill of writing added to
its traditional accomplishments, the cath-
ode ray is really “‘on the beam.” 301

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Transistor Topics
(Continued from page 58)

From Lafayette Radio (100 Sixth Ave,
New York 13, N. Y.) comes news of the
“world’s smallest” shielded if. transform-
ers. These units measure only %" square
by Y14" high. Catalog numbers are MS-340
for the first and second i.f. units, MS-341
for the third i.f. transformer. An oscillator
coil, to match Argonne’s famous “Poly-
Vari-Con” subminiature variable capac-
itor, is available as item1 No. MS-342.

Also from Lafayette comes news of a
new four-transistor superhet receiver kit
designed for earphone operation—-their
Catalog No. KT-94, Available as accesso-
ries are a leather carrying case (MS-311)
and a Class B push-pull audio amplifier
and speaker kit (KT-96). The KT-94 and
KT-96, together, form a six-transistor loud-
speaker-operated receiver.

From J. W. Miller Company, 5917 South
Main St., Los Angeles 3, Calif., there has
been an announcement of a whole line of
transistor coils and i.f. transformers, in-
cluding six different antenna coils, four i.f.
transformers, three oscillator coils, and
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two miniature variable capacitors. For de-
tails, write and ask for Catalog Sheet No.
2000 5M Fed. 7-56 . . . or check with your
regular distributor.

Do you have trouble finding small re-
sistors to match your other subminiature
components? You can get a whole “kit”
of around ninety (90) subminiature re-
sistors at no more than you’d pay for a
couple of transistors from Wholesale Radio
Parts Co., Inc., 311 W. Baltimore St., Bal-
timore 1, Md. These resistors are but a
fraction of the size of regular %-watt
units. For full specs, price info, etc., write
directly to them and mention this column.

A new technique for the mass produc-
tion of u.h.f. transistors has been an-
nounced by the Philco Corporation. Two
new types of transistors, a wmicro-alloy
transistor (MAT) and a surface barrier
diffused transistor (SBDT) are now in en-
gineering development. The MAT tran-
sistor is reported to be at least ten times
faster than the fastest vacuum tubé in
electronic computers. The SBDT transistor
operates in the 500-mc. range, but will
probably find its widest use in the 20 to
200 me. range.

That’s it for now, fellows . . .
next month.

sec you

Lou

The Transmitting Tower
(Continued from page 83)

ance, and cost ($13.95), the Knight “Space
Spanner” kit is an excellent doorway for
anyone who wishes to get started in short-
wave radio in easy steps.

As a broadcast receiver, the “Space
Spanner” leaves little to be desired; there-
fore, when it is replaced by a more versa-
tile short-wave receiver, it will stil give
many hours of service on the broadcast
1 News and Views

Since getting a new DX-35 transmitter and
adding a Q-Multiplier to his receiver, George,
K2MBU, :N.Y.), has brought his states-worked
total up to 29 from his home location and up
to 20 from his vacation site. . . . Gary, KN9BNJ,
(Ind.), who for the first six months of his
license term had a DX record of seven miles, is
now able to work the east coast. . . . Dave.
KN2RSM, (N.Y.), sticks to 40 melers, where his
AT-1 feeds a 100’ “long wire” through an AC-1
antenna coupler for a record of 24 states
worked, with 16 confirmed. . . . Gerry (13),
KN@GPX, (Minn.), uses a Johnson Adventurer
transmitter to feed a 20’ folded dipole antenna.
His receiver is an SX-71, and he has made 36
contacts in eight states.

Ernie, VE3EGG, (16), (Ontario, Canada),
has made 50 contacts in 17 states on 40 meters
in the six weeks he has had his license. Ernie

@I
e
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uses a home-built 25-watt transmitter, a %-
wave antenna, and an S-38C receiver. One
thing that amazes him is how American Nov-
ices can make so many contacts in the crowded
Novice bands. . . . Phil, K5BTW, (Texas), has
graduated from the ten-watter with which he
started his ham career to a DX-100, an NC-98
receiver, and a choice of three antennas—a
33 vertical, a “long wire,” and a 3-el, 10-meter
beam. His record adds up to 43 states worked,
three Canadian provinces, Colombia, and
Puerto Rico. . . . Dick, K4DDB, after being on
40-meter c.w. exclusively, built a modulator for
his AT-1 transmitter and tried 10- and 40-
meter phone for a while, but he is back on
c.w. again—20 meters this time, where he has
recently worked Mexico and several Canadian
stations.

In three months of operation, the Knight
50-watt transmitter and the ARC-5 receiver
of Rex, KN4JBJ, have worked 30 states in all
call areas. He is now gunning for Canada
and Hawaii. . . . Bert, WNI1IHN, (Maine), runs
12 watts to a single 6L6 feeding a 60’ length
of wire thrown out of the radio shack window.
Best DX worked is Georgia and Michigan on
40 meters.

Bernie, KN8BVB, pushes his Globe Scout
transmitter to 65 watts input to excite his
“Windom” antenna. It took him five days to
figure out the proper way to connect his balun
coils between the transmitter and the antenna
feed line, but then VE3DKQ answered his first
CQ. . . . Lou, KN2SZR, (N.Y), called for a
month after getting on the air without mak-
ing a single contact because of a poor antenna
and insufficient knowledge of how to operate
his equipment. In the six months since then,
his AT-1 transmitter, AC-1 antenna coupler,
and 135’ antenna, plus an old EC-1 receiver
(somewhat similar to the present-day S-38
series), have accounted for 15 states.

Helen, WIMXI, one of the first to submit
news to the Transmitting Tower, is the new
president of Chicago YLRL, Inc,, and the com-
piler of an excellently prepared brochure for
the information of Chicago YLRL members.

. Bugs in his equipment prevented Bill,
KN2SLL, from making many contacts with his
Novice license, but he has them ironed out
now. Bill sports a 10-wpm code certificate and
is waiting for the 15-wpm one to arrive. He is
just about ready for his General exam.

Foreign Notes. Ben Gomboa (19), Philippine
Islands, says reading the Transmitting Tower
helped him pass the Philippine Commercial
Radio Operator examination. He plans to
build his own amateur equipment, starting
with a one-tube receiver, and has been haunt-
ing the Manila radio stores, looking for 80-
and 40-meter crystals—without success. . . .
In Montevideo, Uruguay, Jose A. Blanco has
finished building a 14-tube ham receiver and

| is now working on his 40-watt transmitter. The

cost of higher power is prohibitive. He reports
that Q-Multipliers are very popular among
South American amateurs. . . . T/Sgt. Wm.
Cooper first heard of amateur radio in the
Philippines when he was “phone-patched” to
his father in Illinois. Now stationed in Spain,
the bug has really bitten, and he is going all
out to get his owi station.

Boris., VP2LB, started his amateur career us-
ing a “guess-timated” power of 15 watts to a
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2E26 modulated with a 6N7. When the plate
of the 2E26 got red, he reduced the voltage.
His modulation transformer was a small power
transformer. The antenna was 18’ high and
the receiver was a Phillips, which worked okay
on 40 meters, but always brought in several
stations at once. In two months, this lash-up
accounted for Puerto Rico, Virgin Islands,
Montserrat, Antigua. Barbados, Grenada,
Trinidad, Venezuela, British Guiana, and Cu-
racao. Now in Trinidad, Boris is operating at
VP4LT until he can get his own station going.

Low-Power Work. Using the “Sandwich
Box” transmitter (10 watts) described in P.E.
for March, 1956, Jim, WN3GQT, has worked
28 states in four weeks on the air using 40
meters. . . . Dub, W4IHA, uses the same type
of transmitter, which he powers from the “ac-
cessory” socket on his AR-3 receiver. In ten
weeks, he has worked 50 stations in 18 states,
getting many 589/599 reports.

BFO Substitute. Art Fregau, (Conn), re-
ports that by placing an ordinary broadcast
receiver on top of the old Sparton “all-band”
receiver he uses to SWL, he can receive code
signals by carefully tuning the broadcast re-
ceiver dial until a harmonic of its oscillator
beats with the incoming code signals. to pro-
duce audible dots and dashes instead of just
“thumps” from the loudspeaker.

Help Offered. Gerry Parker (13), KNOGPX,
Barnesville, Minn, M. F. "Sk-p Nelson,
W2ESQ, 21 Knollwood Ave., Madison, N.J., and
Nathan J. Schulman (19), 78 Atkins Ave,
Brooklyn 8, N.Y, offer to help prospective
amateurs qualify for their licenses.

Addresses of “News and Views” Contribu-
tors: K2MBU, Saw Mill R. Rd,, Yonkers, N.Y ;
VE3EGG, 64 Barrie St., Galt, Ontario, Canada;
K5BTW, 3134 Harlandale Ave., Dallas 16,
Texas; K4DDB, 1664 Spring Hill Ave. Mobile,
Ala.; KN4JBJ, 403 East College St., Griffin.
Ga.; KN8BVB, 351 Willaman St., North Canton,
Ohio; KN2SZR, 11 Ford Hill, Deposit, N.Y.;
WNI1IHN, Park St., Lisbon, Me.; KN2SLL, Rt.
2, Box 216, Farmingdale, N.J.; Ben Gamboa,
Calapan, Or. Mindoro, Philippines; Jose A.
Blanco, C/O U.S. Rubber International Corp.,
Cerro Largo #1766-68, Montevideo, Uruguay,
S.A.; YP2LB, I.C.T A, St. Augustine, Trinidad,
B.WlI; WN3GQT, Box 399, Aliquippa, Pa.

Until next month, 73,

Herb, WIEGQ

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Tuning the Short-Wave Bands
(Continued from page 91)

on the ultra-high frequéncies, the space
satellites to be sent aloft next year to
travel around the earth will be equipped
with transmitters of about 10-milliwatt
power operating on 108,000 mc. Our thanks
to Stewart West for this information.

Current Reports

Here is a resume of the latest reports re-
ceived by your Editor. Our apologies to all
who do nct find their reports printed. Please
understand that our mail is very heavy and
the column just a certain length. Please con-
tinue sending reports in, and sconer or later
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| yours will appear. All times listed are East-
| ern Slandard, using the 24-hour system.

Australia—One of the lesser-heard stations
is VLLW9, a regional domestic station in Perth.
This one can be heard on 9610 kc. with Eng.
at 0845-1030 s/off. Music, popular and classi-
cal, and variety programs are featured. (BV)

Belgian Congo—Radio Congo Belge, Leo-
poldville, 9380 kec., usually has a good signal
with popular and variety music at 0020-0100.
News in French follows the ID at 0100. (BV)

Bolivia—CP5, Radio Illimani, La Paz, is now
heard on 9555 kc. from 0600 s/on until 0700
tade-out. It is also on at 1900-2200 but heavy
QRM usually mars reception. (RL, DX)

Brazil—Radio Ministerio da Eduacacao is
again active on 17,875 kc. and can be heard
atter Cologne goes ofl at 0800. It apparently
does not operate during the evening. Radio
Nove de Julho, Sao Paulo, is a new station
on 11,855 kc. and is noted at 1900-2100 with
prograins in Portuguese. (RL)

Two other new stations are Radio Capaca-
bana, 496VA Kc., with a program in Gernan
at 1700-1730, and Radio Alanguara on 5035 kc.
No other details on either as yet. (DX)

Canada—Readers will recall that the Cana-
dian heard a few months ago on 7920 kec.
varned out to be the sixth harmonic of the
m.w. station on 1320 kc. Another sixth har-
monic is currently noted on 7320 kc. The en-
glueer of CKCW, 1220 kc., is asking for re-
ports in hopes of eliminating this harmonic.
Reports should go to CKCW, Moncton Broad-
casting Ltd., Knights of Pythias Building,
Moncion, New Brunswick, Canada. (PM and
otiers)

Canary Islands—Radio Atlantico, Las Pal-
mas, 9490V ke, has popular and dance music
at 1700-1900. Announcements are in English
and Spanish; reports are welcolned. (PEB)

Ceylon—Culombo is operating on two new
outlets in the VOA Service, on 17,800 kc. at
1230-1600 to Africa, replacing 17,845 kc., and
on 11,835 ke. at 1400-1600 with “Music USA,”
replacing 11,875 ke. (RL)

Costa Rica—TI1FC, I'he Liyhthouse of the
Cariwbean, San Jose, is often readable fromn
0700 to 0000, but peak signal is around 2300-
0000 when they present religious prograins in
English. They operate on 9645 and 6037 kc.
(TZ, CH, RS)

Denmark—OQOZF, The Voice of Denmurk, 9520
kc., Copenhagen, nas English to N.A. at 2100-
2130, repeated at 2230-2300. The half-hour
preceding each xmsn is in Danish to Danish
listeners in N.A. The DX program can be
heard Tuesdays at 2115 and 2245. This pro-
gram is prepared by the World Rudio Hand-
book. (SD, AF, NS)

Ecuador—HCJB, Quilo, operates on 11,915,
15,115, and 9745 kc. Monday is a silent day.
Station slogans are Cuall of the Andes and
Herulding Christ Jesus Blessings. They carry
English programs, mostly of religious nature,
from 2100 to 0000. In this, their 25th anni-
versary, they uare using their new 50-kw.
xmtrs. The station sends a nice picture of the
entire staff. (CM, MG, TW, LW, MA)

New s.w. stations in Ecuador include: HC-

3RM, Radio Cultura Machelle, Machella, 4845
| kc., 250 watts, and HC5JC, La Voz de San
| Sedo (?), 3380 kc., 220 watts. Stations that
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have returned to the air are HC2ET, Radio El
Telegrapho, 4825 kc., 250 watts, and HC2DC,
Radio Senit, 6150 kc., 250 watts. (DX)

England—The Overseas Service of the BBC,
London (NOT the General Overseas Service),
is heard in a daily broadcast of recorded mu-
sic announced in English at 2215-2245 on
3975A kc. Other channels in dual are 17,715,
15,447, 11,700, and 9625 kc. The 3975-kc. chan-
nel is well heard despite QRM from the 75-
meter amateur phone stations. The BBC is on
17,700 kc., replacing both 15,310 kc. for the
N.A. Service between 1000-1600, and 17,810 kc.
for the General Overseas Service to N.A. at
1600-1930. (SW)

French Cameroons—Radio Douala, a new
outlet on 9900 kc., can be tuned at 1300-1400,

SHORT-WAVE ABBREVIATIONS

-Approximate frequency
BBC British Broadcasting Corp
Fng.—English language transmission
ID—Identify, identification
1S-—Interval signal between transmissions
kc.—Kilocyle
L-A—Latin-Awmerica(n)
mec.—Megacycle
m.w.—Medium wave
N.A.—North America(n)
QRM- - Interference from other stations
s.w.—Short-wave
s/off—Sign-off of station
s/on—=S8ign-on of station
xmsn—Transmission from station
xmitr- Transmitter used by station
V—Frequency varies
VOA—Voice of America

with news at 1300-1310. Reports go to Radio-
diffusion du Cameroons, Yaounde. (DX)

French Equatorial Africe—Radio Brazza-
ville, 11,970 ke., has an English period to North
and South America at 1835-1900, parallel with
9625 kc. A “Mail Bag” and listener’'s request
program can also be noted at 0650, but this is
not beamed to N.A. (DC, TW, KM, JM)

Goa—English programs are broadcast by
Radio Goa at 0130-0800 and 1000-1130 on 4890,
7071, and 9610 kc., according to a letter re-
ceived from the station. The power for 4890
kec. is 5000 watts. (WRH)

Gold Coast—2Z0Y, Accra, can be heard
nightly at 0055 s/on with a woman giving the
schedule. They relay BBC news at 0100. (DX)

Guatemala—Radio Universal, 6208A kc., is
heard at 0000-0035 with a musical program
and ID of Radio Universal en Guatemala.
This one verified with a letter but didn’t list
the frequency. The call is TGHC and it relays
m.w. station TGHB. (PM)

New stations in Guatemala include: Radio
Programas de Guatemala, TGZB, 3355 kc., 90
watts; TGZA, 6160 kc., 2560 watts; Radio Vic-
toria, TGLA, 5970 kc., 100 watts; and TGLAB,
4900 kc., 200 watts. (DX)

Hong Kong—Radio Hong Kong, 3940 kc., is
heard at 0830-0900 with fair-to-good signals
in Chinese. At times they may have cricket
matches in Chinese. (GN)

Indonesia—The Voice of Indonesia, Djakar-
ta, is heard on YDF6, 9710 kc., with a xmsn
in English at 0930-1030. The program is made
up of news, topical talks, and good music.
They identify often throughout the English
session. (BV)

Jamaica—Radic Jamaica, Kingston, can be
noted on 4950 kc. mornings around 0600-s/on
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to 0700 and cvenings at 1730-2215. All xmsns,
are in English; news is heard at 2200-2205.
(MP, NS)

Kashmir—Radio Kashmir is presently oper-
ating from Srinagar at 2100-2300 and 0230-
0330 on 7270 kc., and at 0730-1230 on 6110 kc.
This is a good catch for anyone. (WRH)

Lebanon — The Lebanese Army Signal
Corps operates a station on 6500 kc. with 350
watts. It is scheduled at 0930-1100 on Tues-
day and Saturday only and relays other pro-
grams of Army station. Further details re-
quested. (DX)

Luxembourg—Radio Luzembourg, Junglin-
ster, is currently constructing new short-wave
facilities to be heard all over world. (CM)

Malaya—All stations of the British Far
Eastern Broadcasting Service are now identi-
fying as Singapore BBC Far Eastern Station,
(DX)

Mexico—XEXE, Leon, formerly at Mexico
1 City, is again in use on 11,900 kc. It operates
at 0645-0100 in parallel with XEXG, 6065 kc.,
relaying m.w. XEX. (RL)

XEOI, Radio Mil, 6010 kc.,
transmits programs evenings for

Mexico City,
Southwest

SHORT-WAVE CONTRIBUTORS

Maurice Ashley (M A4), Wichita, Kansas
Robert Barnes (RB), Long Beach, Calif,
Port Baughman (PB), Rockport, Texas
John Beaver (BV), Pueblo, Colo.

Boly Buckner (BB), Victoria, Texas
Donald Chester (DC), Woodlawn, Tenn.
Jim Cumbie (JC), Dallas, Texas

Gerry Dexter (DX), \Vaterloo lowa
Jimmy Duncan (JD), Horse Cave, Ky.
Silas Dunn (SD). Lill]e Rock, Ark.
Arthur Fregeau (AF) Bristol, Conn.

1. J. Gatenby (JG). Vancouver. B.
Manuel Greco (MG). Atlantic Hight ands, N.TJ.
Harley Grimmer (/{(), Chamcook, N. B.
Clifton Hunn (CH). Lawton. Okla.
Ronald Jones (KJ). Indiauapolis, Ind.
Roger Legge (RL), McLean, Va.

John Mann (JA7), Montreal, P.Q.

Paul Mathieu (PA]), Southbridge, Mass.
Chuck Maxant (CA[) Baldwin, )

Kurt Metzger, Jr. (KM), Orton\llle Mich.
Jimmy Monaban (MO), East Haven. Conn.
Gordon Nelson (GN), Inglewood. Calif.
Martin Potter (MP), Tondon, Ont.

Joel Richmond (/R), Mattapan, Mass,
Dale Smith (DS). Milan. Pa.

Rick Stearns (RS). Osage, lowa

Norman Siver (NS). Elverson. Pa.

Bill Waltz (811"). Seattle. Wash.

Tom Watkins (T7V), Mansfield. Ohio
Stewart West (§17). Union, N. J.

I.. Richard Woodyatt (L), Scranton, Pa,
Ted Zagrodnick (T2)y, Johnstown, Pa.
World Radio Handbook (WRII)

USA, Central and Southh America. They fea-
ture United States pop records with Spanish
commentary. Their address is Fomento de
Radio S.A., Ayuntamiento 101, Mexico City.
XEHH, La Voz Potisina, Mexico City, is a
good one for L-A music during most of the
day on 11.880 kc., evenings on 11,880 kc., as is
companion station. XERH, 1500 kc. (JC)

Mozambique—Radio Clube de Mozambique
is being widely reported. It can be tuned on
15,085 ke. around 1500-1515 in a test xXmsn of
news and music with a gong before each ID.
This xmsn is reported parailel with 17,795 kec.
to Europe. Reports go to Box 594, Lourenco
Marques. (SW)

CRTBE is noted on 11,984 kc. at 0030-0100
| s/oft with Portuguese language and popular

Always say you saw it in—POPULAR ELECTRONICS
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music. ID is Aqui Radio Clube de Mozam-
bique. (BV)

The outlet on 4920 kc. can be heard in Eng-
lish around 2310-2320 but this might be diffi-
cult due to QRM. (JD)

Netherlands—Radio Nederland, Hilversum,
presents a program called “Mail Bag” on Sun-
days at 2245-2300 on 9590 kc. They invite re-
ception reports, comments, and record re-
quests. Reports go to Mr. Edward Startz
P.O. Box 136, Hilversum. (RJ, TW)

New Zealand — Radio New Zealand has
moved from 15,220 kc. to 15,110 kc. for its
Australian beam at 2300-0115 s/off, dual to
15.280 kc., to the Pacific Isles. The DX pro-
gram gave the schedule at 1905-0115 on 15,110
kc. and at 1500-1900 on 15,220 kc. (SW, BV)

Other outlets on 6080 and 9540 kc. can be
noted 0100-0445 s/off with news, music, and
talks. (RB)

Pakistan—Radio Pakistan can be heard on
21,580 kc. at 1330-1400 in English, with re-
corded music, to Turkey, and on 15,400 kc. at
1940-2000 with native music. (DS, MG)

Peru—OAXA4T, Radio Nacional del Peru,
9562 kc., Lima, is often heard evenings around
2130 with excellent musical programs and an-
nouncements in Spanish. (BW)

New stations operating are: OAXI1D, Radio
Chiclayo, Chiclayo, 3380 kc.; OBX4Z, Radio
Luz, Lima, 6115 kc.; and OAXSE, Radio Lo-
reto, Iquitos, 6250 kc. (RL)

Portugal—Lisbon has resumed use of 21,495
ke. and is heard at 0600-0800 in dual with
17,895 and 21,700 kc. A new channel is 15,100

i

Get This Valuable Book ‘

N Vv
4 4« B4
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Yes, vou get this biz. brand new book, ‘150
Radio-Television Picture Patterns and Diagrams
Explained,'" absolutely FREE! Just off the press.
Gives complete 11 x 22" Schematic Diagrams
on leading models Radio and TV Sets. Easy-to-
read, large 8% x 117 pages, with full instructinns on how
to use the diagrams. A ‘“'must” in every repair kit. You
get this book as a FREE Gift for asking to see Coyne's new
7-book set, “Applied Practical Radio-Television'"

AT _LAST! MONEY-MAKING “KNOW-HOW' ON
TRANSISTORS, COLOR TV AND SERVICING
Coyne's great 7T-volume set gives you all the answers to
servicing problems—quickly! For basic "‘know-how'' that's
easy to understand, you'll find everything vou want in Vol-

umes 1 to 5 on over 5000 practical facts and data. Every
step from fundamentals to installing, servicing and trouble-
sheoting all tvpes of radio and TV sets. So up-to-date it
covers COLOR TV, UHF and the latest on TRANSISTORS.
All this plus Velume 6—NEW Coyne TECHNICAL DIC-
TIONARY with over 4000 definitions of the latest terms,
symbols and abbreviations in radio-TV, electronics and
electricity.

EXTRAl 900.-PAGE TELEVISION CYCLOPEDIA INCLUDED

And then, for speedy on-the-jnb use, you get volume T—
the famous Covne TELEVISION CYCLOPEDIA. It answers
today’s television problems on servieing. alignment, instal-
lation, ete. In easy-to-find ARC order. cross-indexed. Use
this 7.volume TV-RADIO LIBRARY FREE for 7 days: get
the valuable Servicing Book ARSOLUTKLY FREE!

Educational Book Publishing Division

ELECTRICAL SCHOOL
500 S. Pouling St., Dept. Chicogo 12, Nl

COYNE
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ke., heard at 1700-2030. The 15.380-kc. channel
has apparently been dropped. The 17,895-ke.
outlet can also be tuned in English at 1200-
1245, in Portuguese after 1745. (RL, BV)
Spain—Radio Mediterraneo, Valencia, 6995
kc, has been heard again at fair level at
1800-1830 s/off with programs of Spanish mu-
sic. Identity is Transmite Radio Mediter-
raneo de la Sociedad Espanola de Radiodiju-
sion. Closes with Viva Franco, Arriba Espana
and the Spanish National Anthem. (PM)
Switzerland—HER4, Berne, 9590 kc., is often
heard, dual with HER3, 6165 kc., and HERS,
11,865 kc., in English at 2320-0000 with dis-
cussions, news, and musical programs. This
is in N.A. Service. (BB and many others)
Tahiti—Radio Tahiti, Papeete, 6135 kc., can
be heard in French and native languages at
2350-0030. English segment was changed from
0245-0300 to 0230-0245. (BW, JG)
Tangier—Radio Tangier Internalional, not
to be confused with WTAN. is testing at vari-
ous times during the day with English and
Danish announcements. It can be noted at
1730-1740 and 1800-1810. Test xmsns usually
last about ten minutes. An announcement
stated that a service in Danish probably
would be started soon. Reports go to 33 Goya
Street, Tangier, North Africa. (SW, PM, IHG)
Union of South Africa—Johannesburg, 25,880
kc, is operating at 0730-0845 Monday to Fri-
day in English and Afrikaans. It has also
been noted at 1230-1345. The 3290-kc. outlet
carries English at 1300-1600, Afrikaans at the
same time on 3380 ke. (DX, MO) 30
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ELECTRONIC

HOBBYISTS ...

TAPE FANS ...

HAM OPERATORS!

Want to swap messages with friends
in other states and countries? There are
thousands of hobbyists all over the world
who’d like to hear from you.

You’ll find their names and
addresses in the new PEN PALS
magazine! Be sure to buy your copy
of PEN PALS . . . now on sale
at your favorite newsstand.

Shrinks Hemorrhoids
New Way Without Surgery

Science Finds Healing Substance That
Relieves Pain—Shrinks Hemorrhoids

, The Hi-Fi Boost
(Continued from page 55)

matter of personal preference, the kind of
thing that could require different control
settings to suit different moods as well as
room acoustics.

Then, too, components other than the
amplifier may not have perfectly flat re-
sponses. It is by no means an insult to a
phono pickup to say that it is “down 3 db
at 15,000 cps.” Neither can a speaker be
deemed inferior because its response curve
“drops several db below 50 cycles.” A
small amount of trebhle and bass hoost re-
spectively can restore the entire system to
virtually flat response.

Offhand, it would seem that two more
knobs would be required, winding up with
a total of four tone controls: bass boost,
bass cut, treble boost, and treble cut.
Thanks to the ingenuity of hi-fi designers,
the number of controls has been held to
two—which provide all the tonal adjust-
ment required. ‘“Continuously variable”
controls—one for bass cut and boost, the
other for treble cut and boost—are now
the rule in hi-fi amplifiers. Because of the
wide range these controls cover, as well as
the many intermediate settings and com-
binations of settings they provide, they are

For the first time science has found a new healing +20 T y
substance with the astonishing abhilitv to shrink hem- N o cOntRoL | SONTRGL Al
orrhoids and to relieve pain—without surgery. +10 e B SR = = =
In case after case, while gently relieving pain, actual | « X : l ;
reduction (shrinkage) took place. o o ;
Most amazing of all—results were so thorough that 3 r;,
sufferers made astonishing statements like "‘Piles have | & <10 L
ceased to be a problem!”’
The secret is a new healing substance (Bio-Dyne*)— -20
discovery of a world-famous research institute.
This substunce is now available in suppository or ] 20 = 100 280 500 Ke. 2KC. 5Kc'lor«:.zor«‘”
otntment form under the name Preparation H*. Ask for | FREQUENCY IN CYCLES PER SECOND
it at all drug counters—money back guarantee. |
*Reg. U.S. Pat. Off.
+20
| c8ATSoL | conTRoL /
\ BMG 4] §7
I NVENTORS|IE™ P
FIRS A
Send for REGISTERED PATENT o ) ’
o
PATENTB‘::(FgrdMATION ATTORNEY | g o N \P--_
INVENTOR’S RECORD KSSONS). 1=l (EXAMINER TR
without obligatron u.s. PAT. OFF. 1922-1929 | A \\_‘
GUSTAVE MllLER Patent Attorney & Advisor -20
00 1KC. 5KC. 20KC.
116-PE WARNER BUILDIN . 5. NAVY DEPT. 1930-1947 ) 50 100 2 500 C 2K 1OKC.

PATENT LAWYER

WASHING1ON 4, D. C.

B.S. Degree. A\eronautical, Chem-
ieal. Civil. Electrical. Mechanical.
& Electronic Eng. f(inc, Radio &
TV) R.5. degree in 36 mo. in
Math., Chem.. Physics, Prep.
courses. low rates. Earn board.
Large industrial center. Students
from 48 states. 21 countries. De-
mand for grads. G.1. appr. Enter
Mar., June. Sept. atalog.

DEGREE IN
27 M 0 N T H S 23“’_:_-( v"\‘/’;:i.ngt'orl\ndlii::l:urd

INDIANA TECHNICAL COLLEGE

ENGINEERING
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FREQUENCY IN CYCLES PER SECOND

Ranges of control available with the circuits
shown in {C) and (D) on page 55 are shown re-
spectively in the two graphs above. Shaded areas
indicate total range. Any combination of values
between outer lines is possible. Note that the
bottom graph shows that the point in the frequency
spectrum, where tonal boost or cut begins, can be
varied as well as the actual amount of boost
or cut. For this reason, the circuit—the Baxan-
dall system—is generally rated as best for hi-fi.
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generally called “universal” tone controls.

One very widely used type is shown in
the schematic (C) on page 55. The first
graph on page 126 is the range of con-
trol available with this circuit. Given a
pair of such controls, the listener becomes
a virtual conductor of his own orchestra,
and can add such coloration and emphasis
(or de-emphasis) as he deems necessary
for over-all tonal balance. As is truec of
less notable conductors, however, some
audiophiles insist on overdoing it.

Generally accepted procedure for correct
use of tone controls is to start by leaving
them in the “flat” or uniform response
position. This is usually the center posi-
tion on the knob. As the listener becomes
more perceptive, and more sensitive to the
peculiar aspects of his own listening area,
he may find that moderate amounts of
boost or cut may be used until the system
sounds “just right.” Cranking up both
treble and hass controls as far as they will
go proves nothing abhout the fidelity of the
system and generally results in jarred
nerves.

Baxandall Tone Controls. While great
flexibility and range of control is afforded
by the system just described, it has what
many consider a slight drawback. The
point in the frequency spectrum at which
boost or attenuation begins is always ap-
proximately the same, about 800 c¢cps. Thus,
if 6 to 8 db of boost is really needed at
50 cycles to bring a particular speaker sys-
tem into line, it can only be achieved by
including about 3 dh of boost at 300 cps.
But no boost at all is really desired at 300
cps—it would lend a boomy quality to the
sound, particularly to male voices.

This difficulty is overcome by a recent
type of universal tone control system
which uses feedback. The basic schematic
for this system is shown in diagram (D) on
page 55; its range of control is shown in the
second graph on page 126. Both boost and
attenuation, as well as the point at which
these effects begin, are made completely
variable, depending on the control setting.
For this reason, it is known as a ‘‘variable
crossover” tone control, as well as by the
name of its designer, P. J. Baxandall. This
type of control system is considered by
many to provide morc pleasing results and
flexibility. As a result, it has gained favor
with many manufacturers in recent years.

The diagrams on page 55 and the two
graphs (left) should help in identifying
tone control circuits in amplificrs. To assess
fully the merits of each system, the prospec-
tive buyer should try the action and listen
to the results of the various systems. Don’t
ignore tone controls and the importance of
using them correctly. They can pay off in
years of pleasurable listening. 30

November, 1956

} popuLar SAMS BOOKS ror rue

iiXPERIMENTER AMATEUR TECHNICIAN

- R

DDDDDD

O

O]

mail t

2201 E. 46th St.,
Send books checked above. My (check) (money order)

for §
Name
Addre
City

e

Attenvators, Equalizers and Filters. Describes the
design, application and theory of operation of
every type of Attenuator, Equalizer and
Wave-Filter used in audio, recording and re-
producing systems, hoth professional and
home-type. 176 pages; 5% x 813" $2.75
Library-bound deluxe edition . . . $4.00

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

So You Want to Be @ Ham. Shows you how to get
your license and acquire equipment. Covers
Conquering the Code, Getting Your Ticket,
Going on the Air, etc. 196 pages; 5% x 815”;
illustrated . . A e N $2.50

Basic Radio Manual. Complem course covers
thecry, definitions, components. Includes sec-
tion on actual projects that translate theory
into practice. 248 pages; 8'% x 117; illus-
trated - .$5.00

Basic TV Manual. Covers all phases of TV set
operation and design from picture tube to
antenna. Includes project section demonstrat-
ing theory in action. 312 pages: 8% x 11”;
illustrated ...%$5.00

Atomic Radiation, Detection and Measurement.
Helps you understand nuclear science and its
applications. Covers circuitry and operation
of all types of detection devices. 200 pages;
5% x 8%" .. $3.00

Recording & Reproduction of Sound. Oliver Read’s
kest-seller on all phases of Audio. Full analy-
sis of recorders and recording techniques.
Complete data on amplifiers, speakers, mikes.
rhono equipment, P.A., etc. 810 pages; 6"x9";

profusely illustrated $7. 95

Rodio Receiver Sevvlcmg. Covers all bhasic re-
ceiver types—gives time-saving hints for solv-

ing common troubles, such as dead set, weak
s2t, noisy set, etc. 192 pages; 5Y% x 81”:
iflustrated . . ...%$2.50

Tape Recorders. Explains recorder theory, tape
characteristics, how recorders work; covers
motorboard mechanism, drive motors, volume
indicators. bias oscillators. amplifiers, mag-
netic heads, equalization circuits. 176 pages;
5% x R14”; illustrated . . $2.75

o Howard W. Sams & Co., Inc..

Indianapolis 5. [nd.

Dept. 14-1,5.
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88
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Loud Speakers Microphones
Educational Purposes Toys, ete.
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rugged. Pulls at —drops
out 1.2 Ma D.C. SP T 5000
ohm coil.

F-260................Net 2,75

100 SIXTHAVE, H0STON 10, MASS. 110 Federal §)
118”8 NEWARK 2. N, | 24 Central b
af Y "new YORK N.Y. BLANFIELD, K, 1 139 W Second 511

Rﬂ 10 o BRONX 59, M. Y. §42 E. Fordham Ro.

Include pouuge with oeder

Sl MPLEX—DUPLEX—TRIPLEX

RADIO CONTROL OF MODELS—ALL SVSTEMS AVAILABLE FROM
ESSCO RC PRODUCT:
WORLD'S LEADING RC MATERII\L SUPPLIER
Build the new mutlticontrol R/C system described in this issue.
Complete delyxe parts kit to build your own w/relays . $16 95
Complete factory wired-tested, ready for use. . 1.95
A Twin Tube Receiver At Price Of Sln(lle Tuber
Super_ special Essco-Lorenz receiver for heginners and old-timers

too. Factory wired. includes sensitive |e]|lhle Slgma relay and
Special Essco Control Panel. ... ....................
Complete deluxe parts kit to hlulll your own. . .. 0k 9 95

Essco ag always brings you your hest buy in \Mll(b Hou:ed in
handsome black wrinkle case with sturdy whip antenna, remote
click tvpe kever, Diode antenna tuning network enables easy
tuning for maximum output, “Complele factory wired ready for
use (except batteries). § watt MAC or 3 watt Lorenx MOPA,
Both models at same low pnce. with Free FCC fo 21.95
Essco Products Available Also From Your Hobby Shop ‘Dealer

ESSCO RC PRODUCTS 38 WALYkER ST

RAD-TEL SPECIAL DEAL!

ASSORTMENT OF Pkg. of 100

L 1189

All Packaged!
All Popular Typesl

RAD-TEL TUBE CO. Dept. B 115 Sor St |

HI-FI Custom-Kit

YOU can have superb Hi-Fi in your car with this amaz-
ing Rear Deck Speaker Kit. Response 50/15,000 cps. with
Big 6”x9” woofer and extended range tweeter. Easy to
install. Includes leads, atiraetive 3-pos. switch, handsome
chrome grill, hi-fi speaker, complete instructions

Jcheygeackiouasantes ORDER TODAY! Give car make and
ONLY $795 year. Include pavment with order

for prepaid shipment. (If C.0.D.
(Regular list $15.95) fees and postage extra.)

NATIONAL ELECTRONICS .00 % o

EXCLUSIVE WITH LEKTRON!

Sun-Powered, Mercury Cell-Powered or Dual-Powered pocket
radio. Sensitive, selectlve. with ample power. Sun Battery for
daylight operatlon ({operates from 100 W lamp, too}, mercury
cell for night-—outlasts regular batterles 5 times! ALL PARTS
MOUNTED . . . onlu MINUTES to assemble! Pre- gNLY
drilled styrene cabinet, hi-gain transistor, loop-

stick, mini. variable condenser, phone jacks, switch, $1 88

knob, wire, hardware and step-by-step instructions.

Ship. wt., 1 Ih. See our other ad!
LEKTRON SPECIALTIES

28 GARDINER STREET CHELSEA 50, MASS,

USED TV CONSOLES

Guaranteed in working condition

RCA 127 ,....524.95  ZENITH
MOTOROLA 16" .....838.95  TELEKING
MAGNAYOX 177 .....942.95  ADMIRAL
OTHERS 197 .....%54.95
Order preferred make. We'll try to accommodate.
Free indoor antenna with each set

Send Check or Money Order. No C.0.D.’s.
All sets shipped F,0.B. Newark, N. J,

TV SUPER MART, INC. .00

Telephone: Essex 5-2152

R-1/Arr-1
RECEIVER

$1.95

“The ever popular 220 mc. one with conversion data. Tunes
238-256 me. Brand new demilitarized (input coil hase broken).
Ship. wt. GBS, Efu e e - oo - gt s o e 8 0 o WFane $1.95

Brand new. Not demxlltunzed hhm wt. 6 1bs. ... ka. $2.95

INCLUDE POSTAGE., MONEY BACK IF
RETURNED PREPAID WITHIN 10 DAYS

ESSE RADIO CO. i‘“{ﬁlpsogll{g};ﬁ.slrhnmm

TWO TRANSISTOR RADIO KIT

Tran-Kit Electromics 4@d-
vertised Kit—Compiete
with Battery and Plastic
Case. Step by Step In-
structions—Pictorial Dia-
grams — Schematic — Parts
List. Regenerative Cir-
cuit. Receives all Local
Stations. Shipping Weight,
B8 oz. TK 101—Net $11.80
Plus 1025 F.E.T. Less
Phones. Phone for Above
$3.98. Inciude Postage
with Order.

BRIDGEPORT ELECTRONICS

325 State St., Bridgeport, Conn., Dept. P.E.
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POPULAR

ELECTRONICS

LAFAYETTE SPECIAL
R/C RECEIVER

Completely wired and assembled,
with tube, ready to operate on
exam free 27.266 MC remote con-
trol band. Size: 135" x 1-15/16"
x 3”. Weight 3.3 oz, Uses one 1.5
volt and one 45 volt battery, Less
batteries, Shpg, wt., 6 oz,

= F-208 ..
71 ede 100 SIXTH AVE. N :“l,‘ W Central i
alk%l/ . NEW YORK, N.Y. S0l 5 & 0 0 G o

110 Federal St

Y.
ﬂlﬂo m BRONY S8, M Y. 542 £ Fordham Rd.

Include postage with order

RADIO CONTROL Headquarters| [

For model airplanes, boats, cars, etc. FREE CATALOG '‘P.""
No operator's license required. FREE—_SEND FOR FCC FORM 505
Garage Door Radio Control Transmitters & Receivers Kifs Available,

R/C TRANSMITTER & RECEIVER KIT

BARGAIN BASEMENT

SAVE ON THESE SPECIAL BUYS OF THE MONTH

274 Mc. 5 Watt 2-Tube Simple Transmitter & Supersens. 2-Tube
Simple Receiver—Parts incl. Drilled Bascs Waound Coil, Res,, $9 95
Cond., SIGMA_ Relay, Instruc. .. ............ . ....0only9Je |
SIGMA 4F RELAY: 8,000 ohm, $3.85; 6 Reed Relay. $14.95
2-6V Battery Charger Kit $4.95. wired. .. ... .. ... ... . 6.95
R.'C BOOKS: Model Control $1; Radio Contral $1:. Handbook 2,25
CRYSTALS: 27,255 Mc, Petersen Z9A. .. .$3.95; HOLDER .15
METERS, 150 MicroA, $3.95: 500 MicroA 3.95

2 . 2
R AY CONTROL UNIT incl. Sensitive 10,000 shm Sigma
EL Relay (114 Ma) Thermal Bimetal
Strip, Heating Element, Hi Z Audio Choke, Mini Atnico V Mag-
net, Neon Lamp, Resistors, Capacitors . g G onlg #
TUBES: XFG1, RK61, 3A4, 3A5. 1AG4, 6K4—_TRANSISTOR .99
Storage BATTERIES: Mini. 6V, NT6. $2.45: 2 Volts 27A/Hour
R. 27 VDC 10.000 RPM. 2" x1" v

Diehl PM MIDGET MOTO x ..
Sigma RELAYS, 10K ohm 2 Ma DCor 110V AC SFDT 95¢; SPST .85
GYRO ELECTRONICS 7 oy sy

SORRY, NO RETAIL

Rezistors (in loits of 100 each. no mixed values), half-

watt 109 . $1.756: one-watt 10%, $2.50: two-watts
109%, $4.00/C. Tubular capacitors, .1 mf-400 V.,
$3.00/C; .1 mf-600 V, $5.00/C: .01-400 V, $2.75/C:
.01-600 V. $3.85/C: .001-600 V, $2.75/C. all

wax imprer'd & axial leads. RCA #9854 acorn tiyhes,
$:3.00/C. Hoolkup wire, plaslic, solid or stranded, color
choice, $3.50 #24-1000 {f. reels: $4 25 #22-1000 {t.
reels. DM-36 (used) but guaranteed $95.00 for one
hundred. Write for low-w-est prices on sockets; spa-
ghetti: wircewound resistors; jacks: knobs: switches:
molded. mica, silver-mica, disc. ceramic capacitors; adel
elamips: grommets; secrews: nuts; angle-hrackets: ter-
minal strips, ete. Please furnish ecredit ref. w/initial
order. Sorry. no retail. 2/10. 1/30.

GOULD GREEN, 252 Greenwich St., N. Y. C. 7

ELECTRONIC
COMPLETE KITS
FOR ARTICLES
DESCRIBED IN THIS AND OTHER

MAGAZINES—WRITE FOR PRICES
EACH MONTH
ALGERADIO ELECTRONICS CO.
236 N, Franklin St.  Phone IV 9-0808 Hempstead, N. Y.

RATE: 50¢ per word.
issue closes

Classifred

Minimum [0 words prepaid.
November 3rd. Send order and
POPULAR ELECTRONICS, 366 Madison Avenue, N. Y. C. I7.

January
remittance to:

When you order by mail . . .

please print your name and address clearly, be specific in your order,
enclose proper amount, allow ample time for delivery.

FOR SALE

TUBES—Parts—80% off—Free List. Federal 986, 18th
Ave.. Newark, N. J.

COMPLETE Television sets $11.95.
Rambiler Avenye. Pottstown, Pa.

TUBES-TV, Radio. Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed 1st Quality
Top Name Brands Only. Write For Free Catalog or
Call Walker 5-7000. Barry Electronics Corp., 512
Broadway, New York 12N. N. Y.

DIAGRAMS for repairing radios $1.00, Television $2.00.
Give make, model. Diagram Service, Box 672-PE.
Hartford 1. Conn.

DIAGRAMS! Repair Information! Radios—Amplifiers
—Recorders $1.00. Televisions $1.50. Give Make. Model,
Chassis. Norelco-Philips and Amperex tubes in stock!
TV Miltie. Box 101-PE, Hicksville, New York.

“AUTOMATIC Garage Door Control” book; standard
parts: radio or post control. Complete instructions.
exploded view. photos; $1.50. R-L Books, 13339-C
Debby, Van Nuys, California. Guaranteed!

WALKIE-TALKIE. Build wireless portable radiophone
for less than $10.00. Plans for variable frequency and
crystal control types. only 50¢ for both. Springfield
Enterprises. Box 54-Ell, Springfield Gardens 13, N. Y.

November, 1956

Jones TV, 1115

TRANSISTOR devices, walkic-talkies, VHF AM-FM
portable radios, wireless mikes, etc. at wholesale
prices direct from our factory. Free literature. Spring-
field Enterprises, Box 54-El1, Springfield Gardens 13,

N. Y
BUY 7éurp1us radios, receivers, electronic. radar
equipment. Direct from Government. List $1.00. Box

1842BT Hartford 1, Connecticut.

DlODEg, 7G}§11N70,_ for crystal sets etc. Brand new.
Two for $1.00 postpaid. Miniradio, Box 468 Gainesville,
Georgla.

NEW'! Transistor code Jszlllators. professionaT Key
and code sheet., $6.00 postpald. Stout, 2241-A E.
Broadway, Muskegon, Michigan.

TAPE Recorded Code Course, None other conrparable,
Novice $11, Details on request, Tapedcode. Box 31,
Langhorne, Pa.

TRANSISTORIZED Allwave Radio, 12,000 Mile Range
Kit $7.95, transistorized F-M radio kit less transistor
$9.95. (Send Stamp For Information About The
World’s Smallest Thimble Radio) EKeradio, 646 North
Fair Oaks, Pasadena, California.

ELECTRIC Pencil: Engraves all Metals, $2.00. Bever
Mfg.. 10511-P Sgringliild. Chicago 43.
SOLAR Batteries—miniature selenium cell. Complete

with experiments. $1.00 to Lab L, Box 3096, Univer-
sity Station, Columbus 10, Ohto.
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“15 TESTED One-tube Circuits” and Experimenter’s
catalog—25¢. Laboratories, 328-L Fuller, Redwood
City, Califoz'nlaA

TELEPHONE Extension In Your Car. Answer your
home telephone by radlo from vour car. Complete
diagrams and instructions. $1.25, C. Carrier Co., 734
15th Street, N.W., Washington 5, D. C.

PUSH Button Telephone Dialing, Effortless dialing of
your home or business phone. Complete diagrams and
instructions. $1.25, C. Carrier Co., 734 15th St., N.W,,
Washington 5, D. C.

ULTRA High-Fidelity, by means of R.F. Absolutely
flat power amplifier, Complete diagrams and Instruc-
tions. $1.25, C. Carrier Co., 734 15th St., NN-W., Wash-~
ington 5, D. C.

CAPACITORS Galore .0005 @ 600V 008 @ 200V 5¢ Ea.,
100—$4.00 P.PD. Zoron Electronics, 1740 Wright St.,
Sacramento 21, Calif.

BUILD 3"-8q. 4-Transistor Radio! Speaker! No Out-
side Antenna! Plans $3.00. Details: D. W. Bush, 2345-
P So-101, San Clemente, Calif.

SENSATIONAL album of 10 illustrated transistor
pocket radio plans. Basic through speaker superhet
circuits, $2.00, Cook, 4003-E Roosevelt, Midland, Texas.

PLASTIC repair kit will repair most broken or cracked
radio cases, dlals, knobs etc. $3.00 prepald. Free in-
formation. Rayther Co., Box 264A, Station B, Toledo,
Ohjo.

ELECTRONIC Bralns. Complete Kits. Home-Study
Courses. Electric Slide Rule $14.50. Computer Plans:
Miniature—$1.—, Analog—$3.—, Digital $3.—. 50 As-
sorted Diagrams For Experimenters, $2.—. EBE, 1015
Atkin Ave., Salt Lake City 6, Utah.

TRANSISTOR Kits. Amazing Portable one tube FM
& TV receiver. Free data. Altronics P. O. Box 32,
Normandy Branch, St. Louis 21, Mo.

PANEL Meters, Transformers, Tubes, Crystals. Freg
List. Rijor Products Co.. Box 81, Rego Park, N. Y.

WALKIE-TALKIE chassis only $6.50. Illustrated in
this issue. See Index on last page. Springfield Inter-
prises, Box 54-E 11, Spriixgﬁelc} gardensils, N. Y,

TWO Transistor Pocket Radio Kit $11.95. Free Litera-
ture. Highland Electric, Box 553E, Pasadena, Calif.

TELEPHONE Transmitter. Hand set type. Sultable for
inter-house phones, speakers or any commnnication
purpose. Dellvered two for $1.00. No C.O.D.'s. Tele-
phones, Dept. C-529, 1760 Lunt, Chicago 26.

SALE—100 ass't resistors, 10 ohms-4.7 meg., 1,4-1 watz
$1.00. 100 ass't capacltors .5-1000mmf $1.00. L & W
Products, P. O. Box 266, Taunton, Mass.

WALKIE-TALKIE plans, constructlonal7detalls.~1n-
expensive, simple, compact. 50¢ Fabco Electronics,
7400 Jackson Pk., Birmingham, Mich.

WANTED

CYLINDER and old _disc phonographs. Edison, Con-
queror, Idelia, and Oratorio models. Berliner Gramo-
phones and Zono-o-phones, Columbia cylinder Graph-
ophones, and Coin-operated cylinder Phonos. Want
old catalogues and literature on early phonos prior
to 1919. Will pay cash or trade late hi-fi components.
POPULAR ELECTRONICS, Box 50.

TUBES and equipment bought, sold and exchanged_.
For action and a fair deal write B. F. Gensler, W2LNT,
56 Crosby St., N. Y., 12N, N. Y.

SELL Your Way To Wealth! Wanted—Surplus Mili-
tary And Commerclal Alrcraft Electronics: BC-788,
1-152, ARN-7, ARC-1, ARC-3, transmitters, receivers,
test equipment, etc.! Wanted—Electronic Tubes:
Broadcast, transmitting, recelving, Magnetrons, Klys-
rons, miniature, sub-miniature, ruggedized, etc.! Top
Prices Paid! For Fattest Checks—Sell to Rex! Write
or phone description for immediate action. P. E.
Sanett, WBREX, 1524 S. Edris Drive, Los Angeles 35,
Calif. Phones: REpublic 5-0215, CRestview 1-3856.

EMPLOYMENT INFORMATION

JOBS—High Pay. South America, the Islands, USA,
foreign countries. All trades. Clerical, labor, en-
gineers, drivers, others. Women also. Fare pald. Ap-
plication forms. For information. Write Section 92B,
National Employment Information, 1020 Broad, New-
ark, N. J

130

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global
Marketing Service, 2420 77th, Oakland 5, Calif.

TAPE RECORDERS

RECORDERS, Tape, HI-Fi. Wholesale Prices. Cata-
logue. Kerstin, 215 E, 88 St., N. Y. C. 28.

PRE-RECORDED Tapes, Low price recording tape.
Accessories, Catalog, Efsco Sales, 270-A Concord Ave-
nue, West Hempstead, N.iY.

TAPE Recorders. Tape. Um]sual Values. Free Catalog.
Dressner, 69-02F, 174 St., Flushing 65, N. Y.

TAPE Recorders, surplus, $244.50 Webcor, brand new,
scarred, for $146.50; Telectrosonic for $64.50: Wilcox-
Gay cost $165.00, used, like new for $75.00; Used Eicor
good shape for $59.50; Several P. A. System bargains.
Geo. F. Bischof, Fort Worth 4, Texas.

WHOLESALE'! Recorders. Tapes. Phonographs. Radios.
Catalogue 10¢. Towers — 155, Philadelphia 5.

BUSINESS OPPORTUNITIES

TO $100.00 Weekly. Sparetime, Home Operated Mail-
order Business, Successful “Beginner’s’” Plan. Every-
thing Supplied. Lynn, 10420-E National, Los Angeles
34.

VENDING Machines—No Selling. Operate a route of
coin machines and earn amazing profits. 32-page cat-
alog free. Parkway Machine Corporation, Dept. 12,
715 Ensor St., Baltimore 2, Md.

PLATE Baby Shoes-.rjewelry, gifts, bronze and color;E
pearl. Free booklet. Thompson, 11029 South Vermont,
Los Angeles 44, Calif.

BUY Wholesale! Resell at big profits. Brand name
merchandise — Appliances. cookware, housewares,
watches, jewelry, dry goods. clothing, sporting goods,
toys gifts, etc. Free 1957 color catalog listing over
1001 items with confidential cost. sheet. Merit Home
Products, Dept. PE 11, 107 Manhattan Ave., Brooklyn
6, N. Y.

glﬁl‘WEEE—easy! Start home ’\;enetian Blind Laun-
dry. Revealing book free. E. O. Co., 101 So. 44th, Phlla-
delphia 4, Penna.

FREE Booklet "Money-Muking Facts” tells mechani-
cally-inclined men how to start sparetime business
at home. Lee Foley Company, Columbia Helghts,
Minnesota.

HUGE Monster Mall, 25¢ — Willlam Greener, Box
306-1, Burley, Idaho.

SELL Rubber Stamps—Printing. C;tamzs free. Jos.
Abernathy, Barnesville, Ga.

INSTRUCTION

ENGINEERING Degrees earned by home study. Resi-
dential Courses also available. American College of
Engineering, Box 27724-D, Hollywood 27, California.

BECOME Tax Consultant. Gl‘aduate;arn $3,000 every
tax season preparing returns evenings. State approved.
Union Institute, 68 Hudson, Hoboken 3P, N. J.

RECORDS

PHONOGRAPH Records Cheap. Catalogue. Para-
mount, TD—313 East Market, Wilkes-Barre, Penna.

MISCELLANEOUS

SONGPOEMS and Lyrics Wanted! Mall to: Tin Pan
Alley, Inc., 1650 Broadway, New York 19, N. Y.

BECOME a Radio Amateur. Free Information on how
to pass Code and Theory FCC examinations. American
Electronics, 1203E Bryvant Ave., New YO}'k 59

GUARANTEED 100 Double Edge BlaEes. Finest Qual-
ity—$1.00. United. Box 7, Corona 63, N. Y.

COMPLETE Pocket Printer, Pad, Handy Carrying
Case,. Three Lines $1.00—500 Distinctive Useful
Gummed Name & Address Labels $1.00—United, Box
7, Corona 68, N. Y.
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The “Tirade Terminator”
(Continued from page 50)

guished and left that way throughout tests
and installation. In the final installation,
mark the plug and the receptacle with
paint or crayon to insure that the plug, if
inadvertently removed, will be replaced
properly.

When the foregoing instructions for es-
tablishing the chassis at house-ground po-
tential are followed to the letter, there is
absolutely no danger of a.c. shock from
the lines. For those who do not wish to
perform these checks, it is suggested that
an isolation transformer be inserted be-
tween the a.c. input to the intercom and
the line. It should be remembered, how-
ever, that the use of a transformer carry-
ing a.c. introduces the possibility of hum
pickup in the high-gain stage of the intcr-
com, so provision should be made for
mounting it at a distance from the 1A5,
preferably at the far end of the a.c. cable.

Any 117-volt lamp cord may be used be-
tween the master unit and the remote
speaker. Use a weatherproof housing out-
doors and the plastic cabinet indoors, as
shown in the photographs, for the remote

speaker. B0
AAAAAAAAAAAAAAAALAAAAAAAAAAAAA
Mixing It Up
(Continued from page 83)

may be used to set the over-all level of the
mixed signal as it ecmerges from the mixer
and cnters the tape recorder.

Commercially Available Mixers. For
those who want to have—but not build—
their own mixers, there are scveral fine
units on the market. They range from
Switcheraft's modest little “Mini-Mix” to
the elaborate, studio-type facilities found
on such recorders as the Ampex 601. A
neat two-channel mixer-fader, which may
also be used as a preamp on one channel,
is made by Fisher; a four-channel mixer is
produced by Pentron. Some of the newer,
high-quality preamp-control units for hi-fi
systems have mixing facilities built in. For
specific information regarding such units,
contact the manufacturers or your local
parts or hi-fi dealer.

The mixer you choose to build or buy
should be the onec that mec’ . vour needs
as regards the type of signals to be fed into
it, the number of different channels re-
quired, the degree of gain necded, and the
audio quality expected from it in terms of
the tapes you're recording. Whatever your
choice, the mixer will bring a touch of the
professional studio into your home and
help you produce better recordings. -3

November, 1956

0T 72

Bl A5~

? Enclosed find §1,

H
Name

AVARNY XHAVHOOLOHd

With H. G. Cisin's Copyright RAPID
“TY TROUBLE SHOOTING METHOD"

Wirthout experience or knonledge, this guarantced new method
of seivicing TV sets enables vou to DIAGNOSE TV troubles as
rapidly as an exdert. NO THEORY—NO MATH-—you can locate
all faults in record-hreaking time regzardless of make or model.

"'TV TROUBLE SHOOTING METHOD' is the most valnable
aid 1o TV servicing ever written. Be 8 TV Trouble Diagnostician.
lucrease your present earnings. Oben your own Profitabie Busi-
ness or get a high-paying skitled ioh.

1#'s all in this book . . .
Nothing more to Pay—Nothing else to Buy

85 picture trouhles, over 58 raster and 17 sound troubles. By
this nnique copyrighted method you know EXACTLY WHERE
the trouble is: plus step-by-step insrructions, including 69
RAPID CHECKS, enabling you to find the faulty part.

I3 IMPORTANT PRELIMINARY CHECKS NEED NO IN-
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO RE-
QUIRE NO INSTRUMENTS! Rapid checks include emergency
checks for distorted pictures, defective tubes including PIX
tube, plus 57 others. ALL EXPLAINED IN SIMPLE LAN-
GUAGE. PERFORMED wITHOUT INSTRUMENTS, MANY
CHECKS USE THE PICTURE TUBE AS A GUIDE,

Il G. Cisin, the author, is the inventer of the AC/DC midget
radin. He licenses RCA, AT&T ete. He has also trained thou-
sands of technicians now owning their nwn prosperous TV serv-
ice organizations or holding highly paid TV ppsitions. His yvears
of experience are embodied in fhis remarkable new book.

Guaranteed Money Back in 5 Days If Not Satisfied!
ABSOLUTELY FREE with each order: . G. Cisin's
newest hook “TV & RADIO TUBE SUBSTITUTION
GUIDE."" Gives direct replacements of set and
picture tubes. Maost valuable servicing aid! ACT

—get hothh hooks postpaid at cost of only one!

RUSH COUPON NOW!

H. G. CISIN. CONSULTING ENGINEER,
Y.

Amagansett, N. Dept. P-20

Rush both books.

Address
City

1957 PHOTOGRAPHY

ANNUAL

B acbetion ot ske werld greeest oy graphs B e Sdiaen of Pagnine Bilcerattr

EVERYWHERE!
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WRITE FOR NEW BONUS CATALOG

1000's of Un-Advertised Specials

INFRARED SNOOPERSCOPE

See in Dark Tube
SELECTED, GTD & TESTED for resolution.
1st class image converter viewing tube. Hi-
seu»lllvn}r simplitied design i” dia. Willemite
i at

screen—Hi- E%O]ullcl\ Tu a.
“*TAB'' SPE $4.75; 2 for $9

New Snooperscope High Voltage Power Supply

MODEL P52002, 4500VDC_Using new improved tripler clnml
Housed in caged AMPLIFIER Chassis. ... ... . 31.9

MODEL PS2002K, KIT same as above, all componcnts and pre-
drilled AMP Chassis. $21.95
MODEL P52003,
Chassis

R R R 1.9
bnonpcrncope Doubler Power ﬁupplv. Less
..................... .$13.95

KI

Y el
MODEL 400B, 80 att Scc d: color 75+; B&W O ‘7
2254, Recyeles 2 Sec'd. $29, |

MODEL 6GOB,
B&W 300+, no«vrles 5 Sec’r
Two (2) 210 VOLT BATTERIES.

PORTABLE '""TABLITE'' ELECTRONIC FLASH KITS

AC & Battery Operation Inbuilt
All in One Camera Case

TS ASSEMBLED, Additionai_. ... ..
Write for Complete Defmls and Specmcahons

sk, Guaranteed

I UBES OUR 12th YEAR IN BUSINESS

12AX4 .70
55

77 .40
o 117L7 /N7
12AV7 .75 1.75

1

7
3
1
1

1

KITS!

Each ''TAB'' Kit Contains the Finest Selection of Top
Quality Components in the Most Popular Values & Sizes

2
2

2!
5
500 Lugs & Evelets*

New ""TABTRON"' VARIAgLE 0to 6 & 12 YOLT/12 AMP

C Power Supply
Battery E!iminator, Charger, Model RR. Plater
Aircraft, Marine or any DC requirement. Extra
Hvy. duty Selenium Rectitier. 2 meters V & A.
Designed for cont. servite & up to 20 amps inter-
mittent overload.
MODEL T612V12AC. .. .....ccovunnnonn $33.00

KITS!

{[EXTRA:

Free Kit with Each
$10 Kit Order

Precision Resistors 25 Power Resistors
g Sv\?l!cshgs 55 Mica Condensers
5 Knobs Crys!al Diode:
5 Carbon Reslstors‘ 250 ft. Hook Up ere. Asst'd
6 Panel Lam 100 Fuscs
o Electrolyhc Cund’ 35 Ceramic Condensers
5 Volume Contro s 10 Rotary Switches

5 Tube Sockets 6 Crystals .

0 Tubular Condensers 60 Inductors & les
5 Microswitche:

10 Wheat Lamps

Bathtub Oil Cond’s
2 +'1n Plastic Box

Ibs. Surprise Package

[t

Si

FERRO-SHEEN
Noise FREE, Splice FREE Pla\tu‘ Tape Fleq 714 IPS, 40 1
Oxide Wnd In_ TAB

10 Transmit Mica Cond’s EACH

nsulators

1,000°s OF SATISFIED 99
CUSTOMERS KIT ONLY... c
Every Kit Sold on "*'TAB'* Money Back Guarantee

"TAB’' FINEST HI-FI RECORDING TAPE

7" Reel—1200 Ft. Per Reel $1.45 Lot

Sold on Money Back Guarantee. . of 12

Highest quamy Hi-Fi Precision Coated 8hit,

processed, quality contlol‘cd constant output

1.59 ea.i 3/%1. ea
Guarantecd Replacement Needles—All Cartridges

ngle Diamond $9.95; Dual Dia $19.95; Dia- Sapphlre $11.95
Please Send Cartridge Name & Number

TERMS: Money Back Gtd. (cost of

“ ” mdse. only), $5 min. order F.0.8.

N.Y.C. Add shpg. charges or for

C.0.D. 259, Dep. Tubes Gtd. via

R-Exp. only. Prices shown are sub-

ject to change.

Dept, 11PE6, 111 Liberty St.. N.Y. 6, N. Y., Rector 2-6245

- Heath Company ...
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Superior’'s New Model 770-A

The FIRST Pocket-Sized

VOLT-OHM MILLIAMMETER

USING THE NEW “FULL-VIEW’' METER

71% MORE SCALE AREA!!

Yes, although our new FULL-VIEW D’'Arsonval type meter
occupies exactly the same space used by the older stondard
2'2  Meters, its provides 71 more scale area. As a result,
all calibrations are printed in large easy-to-iead tyse and
for the first time it is now possible to obtain measuremerits
mstead of approximations on a popular priced pocket-sized
V.O.M

FEATURES

Compact—measures 3lg x 578" x 24

Uses 'Full Visw * 2% accurcte, 850 Microompere D'Ar
sonval type meter

Housed in round-cornered, molded case

Beautiful blazk etched panel Depressed letrers filled

with permanent white, insures long-life ever with
constant use

Superior's New
Model 670-A

Specifications

6 A.C. VOLTAGE RANGES: 0-15
30,150 30071500 "3000 volts.

6 D.C. VOLTAGE RANGES: 0-7.5

15’75/150°750 1500 volis

RESISTANCE RANGES: 0-10,000

Ohms, 0-1 Megohom.

3 D.C CURRENT RANGES: 0-15 150
Ma., 0 1.5 Amps

[N

3 DECIBEL RANGES: —6 db to 18
bd, 14 db to 38 db 34
db to 58 dh.

The Model T%0-2\

comes complete with

self - contaimed  bat-

teries, test leads and
Il operating in-
structions.

$ 585

reduces; possibility of hurning out
meter through misuse.

SUPER-METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

RESISTANCE: 0 to 1,000/100,000 Ohms 0
to 10 Megohms
CAPACITY: 001 to 1Mfd. 1 to 50 Mmfd.
Quality test for electrolytics
2,500

REACTANCE: 50 to 2,500 Ohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000

SPECIFICATIONS:

D.C. YOLTS: 0 to 7.5/15/75'150/750
1,500 7,500 Volts
A.C. VOLTS: 0 to 15/30,150/300/1,500

3.000 Volts
OUTPUT VOLTS: 15 30/150/300/

Ohms to 2.5 Megohms
0 to

1,500/3,000 Volts Henries
D.C. CURRENT: Q to 1.5/15/150 Ma. 0 to DECIBELS: —¢ to 18 14 to 38
1.5/15 Amperes 34 to + 58
The Model 670-A comes
ADDED FEATURE: housed in a rugged

vilt-in ISOLATION TRANSFORMER crackle-finished steel
cabinet tomplete with
test leads and operat-

ing instructions.

$ 840

SHIPPED ON APPROVAL

NO MONEY

WITH ORDER — NO C 0. D.

We invite you to try before you
buy any of the models described
on this and the follewing page. If
after a 10 day trial yow are com-
pletely satisfied ond decide to
keep the Tester, you nead send us
anly the down payment and agree
to pay the balance due at the
monthly indicated rate.

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
g any further

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY! ’

All prices net, FO.B, N.Y.C.
WWW amercaaradiohietary com

| MOSS ELECTRONIC DISTRIBUTING CO., INC.
] Dept. D-287 3849 Tenth Avenue, New York 34, N.Y.
[] Please send me the units checked. | agree to pay down payment within

10 days and to pay the monthly balance as shown. It is understood there
] will be no finance or interest charges aodded. It is further understood that
| should | fail to make poyments when due, the full unpaid balance shall

become immediately due and payable.
1
| [T Model TV-11.. Total Price 347.50 1y de| 670-A . . Total Price $28.40
i $11.50 within 10 days. Balance $7.40 within 10 days. Balance
l $6.00 monthly for 6 menths. $3.50 monthly for 6 months
I [ Model TC-55 . . . Total Frice $26.95 Model 770-A . Total Price $15.85

$6.95 within 10 days. Balance $5.00 $3.85 within 10 days. Balance
] monthly for 4 months. $4.00 monthly for 3 months
1
Name
' — _ —
1
Address -

1 S = -
: City o Zone State
]
[ ]
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Superior’s New Model TC-55
" Streamlined

The Experimenter or Part-time Serviceman, who nas Speedy, yet efficient operation
) delayed purchasing a higher priced Tube Tester is accomplished by: Eiimination
)The Professional Serviceman, who needs an extra  of old style sockets used for

Jp—

Tube Tester for outside calls. testing obsoiete tubes (26, 27.
The busy TV Service Organization, which needs 57. 59, etc.) and providing SOCk-
extra Tube Testers for its fie!d men ets and circuits for efficiently
testing the new Noval and Sub-
« You can't insert a tuhe in wrong socket. Separate sockets are  Minar types
used. one for each type of tube base + ‘Free-point” element
switching system Any pin may be used as a filament pin and A 2 5
the voltage applied between that pin and any other pin. or even ﬁ’h';'}t:"‘fn’j‘;'}?e;”ms.‘i;‘gc}"c";f,y?’,]g
the “top-cap’’. s Checks for shorts and leakages between all  case,
elements. Praovides a super sensitive method of checking for
shorts and leakages up to 5 Megohms between any and all of
the terminals. Continuity between various sections is individ
ually indicated. « Elemental switches are numbered in strict
accordance with R.M.A. specification. The 4 position fast-action
snap switches are all numbered in exact accordance with the
| standard R.M.A. numbering system

Model TC-55 comes complete

Superior's new Model TV-11
Standard

Professional

% Tests oll tuhes incuding 4, 5, 6, 7, Octal, Lock-in H Free-moving huilt-in roll chart

Peanut, Bantam, Hearing Aid, Thyratron Minia provides complete data for all
tures, Sub-miniatures, Novals, Sub-minars, Prox- tubes.
imity fuse types, ctc. # Newly designed Line Voltage
4 Uses the new self-cleaning Lever Action Switches Control compensates for variation
tor individuol element testing. Because gall of any Line Voltage between 105
elements ore numbered occording 1o pin- Volts and 130 Volts
number in the FMA base nun ng system % NOISE TEST: Phono-jack on front
the user can instantly identify which ele- pancl for plugging in either
Y ment is under test. Yubes having tapped phones o external amplifier will
< filoments and tubes with filaments termin- detect mitrophonic tubes or noise
h ating in more than one pin ore truly tested due to faulty elements and loose
with the Model TV.11 as any of the pins internal connections.
may be placed in the neutral position when The model TV-11 operates on
necessary. 105-130 velt 60 Cycles A.C.
= % The Model TV-11 does not use ony tom- Comes housed in _ beautiful
bination type sockets. Instead individuai hand-rubbed ook cabinet com-
sockets are used for each type of tube. plete with portable cover
Thys it is impossible to damage o fube
o by inserting it in the wrong socket.

EXTRA SERVICE — The Model TV-11 tion type osciilater incorporoted in
may be used as an extremely sensitive this model will detect leakages even
Condenser Leakage Checker. A relaxa- when the frequency is one per minute,

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO (. 0.D.
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We invite I
buy any-o

on this ond she p

sfter o 10 doy “trial you are ¢
lately sotisfied and idecide 1o

:eep the Tester, you need send us

only, theidown payment and agree
to -puy* the halance. due at the
monthly _indicafed rate. ' (See othey
;id.r. for tims-payment sch@liy)e
eta

NO INTEREST-
OR FINANCE
‘CHARGES -ADDED!

1¥7 not - completely ,satisfied, <you
ore privileged to return the Tester:
1o’ us, cantelling any furthes
shligation

l FIRST CLASS
|
Permit No. 61430

New York, N. Y.

!-—BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the U. S.

POSTAGE WILL BE PAID BY —

MOSS ELECTRONIC DIST. CO., INC.
3849 TENTH AVEMUE

LR A
NEW YORK 34, N. Y. =
L]
RPN
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SEE OTHER
SIDE

‘ CUT OUT AND MAIL TODAY!

WWW amercaaradiohigtary com
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