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NOW—BUILD IT YOURSELF in a few hours!

Amazing electric Brain

i .Fl""n | ~'\.I\\

PLAYS GAMES, " REASONS”!

SNk /

YES, you build any one of 33 exciting
electric brain machines in just a few
hours by following the clear-cut, step-by-
step directions given in a thrilling book-
let! No soldering required ... no wiring
beyond your skill! GENIAC Is a genuine
brain machine —not a toy. The only logic
machine kit that not only adds, subtracts,
etc., but presents the basic ideas of cyber-
netics, 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!

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 than
vou can set them up! Play games with
the machine —nim, tic-tac-toe, etc. —and
pit your brain against its logic! Solve
puzzles in a few seconds that would take
you hours without the aid of the ma-

chine. You actually see how computing
and problem — solving is analyzed with
algebraic solutions transferred directly
into circuit diagrams.

YOUR COST FOR GENIAC KIT: only
$19.95 postpaid. The 1956 Model GENIAC
KIT contains: (1) a complete 200-page
text, “Minds and Machines'’ —a basic in-
troduction to computers. (2) ‘‘How to
Construct Electrical Brains At Home”—a
fully illustrated text book on basic com-
puter design theory and circuits with
specific instructions for building circuits.
(3) Wiring Diagram Manual. A special
booklet with full scale diagrams that vou
can tear out and place oh your work
bench for easy assembly. (4) Beginners’
Manual. Starting from scratch, the man-
ual adds fifteen extra experiments, thor-
oughly tested using GENIAC components
to teach the basic symbols of electric cir-
cuits. (5) Over 400 components and varts.

So —mail the coupon for your GENIAC
today! (Teachers: take advantage of 10%
deduction if ordered for use in institu-
tions). Your money.back if not delighted!

—— o ———— T s o — — — — —
SCIENCE KITS, Dept. PE-76
ORDER | Oliver Garfield Co., 126 Lexington Ave., New York 16, N. Y. |
Please send me:
GENIAC 1 GENIAC Electric Brain Construction Kit and Manuals. :
$19.95 (East of Mississippi) =~ ..., .. ..
ON o $20.95 (Elsewhere in United Siates).. .
UR $21.95 (Outside the United States)............ |
MONEY Returnable in seven days for full refund if not satisfied. I enclose l
tJeRananaaaoaooo06a in full payment.
BACK
1 L T 1 1A R L L '
Guul‘u‘“ee : X L L T PP P |
(78 3 P ..Zone..... State............. l
o e e e s o — —— ——— ————— ot §
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Here’s a wonderful kit that gives
you a fascinating introduction to
the logic machines of our modern
age! The devices you can build test
intelligence, code and decode,
count, play Tic-tac-toe, solve prob-
lems! Converts from binary to deci-
mal — reasons in syllogisms — com-
putes! Send for your kit today!

 GENIAC

ELECTRIC BRAIN

You can build 33 different
machines, incduding

Binary Adding  Automatic Gil
Machine Furnace
Secret Coder Circuit
& Decoder Machine for a
Machine for Space Ship's
erith!netlcal Airloek
arrying i
Comparing Hentere®®
achine .
Reusoe:ino Burglar Alarm

Machine Puzzle Solvers
General Com- Adder

bination Locks  Subtracter,
Games Requir- Multiplier,
ing Lople Divider

[ I I

Some Firms and Institutions
that have ordered GENIAC:
Allis-Chalmers  Albert Einstein

Remington- Medical
Rand College
International Naval Research
Business Laboratories
Machines Board of
Wheeldex Education,
Mfg. Co, Tecumsah,
Manuel Mis- Nebraska

sionary College Marshfield
Walter V. Clarke Public Schools
Associates Los Angeles

Barnard Public Schopls
Coliege Jefferson Union
Westinghouse High School
Electric Oklahoma
Phillips A
Laboratories Kansas State
General University
Insurance Co.  Duke
of America University
Lafayette Coral Gables

Radio Senior High
Rohr Aircraft School
Co Courtland Jr.

Southwest High School
Missouri State Bell Telephone
College Laboratories
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You Practice

'BROADCASTING

& (O with Kits | Send You

i

You Practice

~SERVICING

with Kits | Send You

Nothing takes the place of PRACTICAL
\ EXPERIENCE. That's why NRI training
is based on LEARNING BY DOING. You
_use parts I send to build many circuits
common to Radio and Television. With
my Servicing Course you build the
modern Radio shown at left. You "
- build a Multitester and use it to help
- make $10, $15 a week fixing sets in
spare time while training. All equip-

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

Broadeasting Transmitter at left.
Useit to get practical experience. You
put this station “on the air” . ., per-
form procedures demanded of broad-
> casting station operators. An FCC

Commercial Operator’s License can
be your ticket to a bright future. My
Communications Course trains you

ment is yours to keep. Coupon below will
bring book of important facts,
other equipment you build.

It shows

| Will Train You at Home in Spare Time

to be a RADIQ-TELEVISION Technician

TELEVISION

Making Jobs, Prosperity
25 million homes have Television
sets now. Thousands more sold
every week. Ttained men needed
to make, install, service TV sets.
About 200 television stations on
the air. Hundreds more being built.
Good job opportunities here for

# (ualifiedtechnicians, operators,ete.

N.R.I. Trumn Leads to

Good Johs l|ke These

| TRAINED

THESE MEN

(3 *Thave progressed very rap-

idly. My present posiion is
Studio Supervisor with
KEDD Television, Wichi-
"’—Elmez Frewaldt, 3026
 Stadium, Wichita, Kans.

“Fix sets part time i my

shop. Made about $500 first.

three months of the year. {

Could have more but thisis '

about ali I can handle.”"—

Frank Borer, Lorain, Ohio. oy ‘
2

"I ve come a long way in
Radio and Television since
graduating, Have my pwn
husiness on Main Street " —
Joe Travers, Asbury Fark,
New Jersey.

N
"l didn't know a thing
about Radio. Now have =
#60d job as Studio Engi-
neer at KMMJ." — Bill

Delzell,
Nebraska.

Central City

BROADCAST-
ING: Chief Tech-
nician, Chief
Operator, Power
Monitor, Record-
ing Operator,
Rcmote Control Operator. SERVIC-
ING: Home and Auto Radios, Televi-
sion Receivers, FM Radios, P.A. Sys~
tems. IN RADIO PLANTS: Design
Assistant, Technician, Tester, Serv-
iceman, Service Manager. SHIP
AND HARBOR RADIO: Chief
Operator, Radio-Telephone Opera-
tor. GOVERNMENT RADIO: Op-
erator in Army, Navy, Marine Corps,
Forestry Service Dispatcher, Airways
Radio Operator. AVIATION RADIO:
Transmitter Technician, Receiver
Technician, Airport Transmitter
Operator. TELE- ]
VISION: Pick-up 8
Operator, Tele-
vision Techni-
cian. Remote
Control Qperator.

[543 to get your license. Mail coupon.
Book shows other equipment you
build for practical experience.

Americas Fost Growing Industry
Offers You Good Pay, Success

Training PLUS opportunity is the PERFECT COM-
BINATION for job security, advancement. When times
are good, the trained man makes the BETTER PAY,
gets PROMOTED. When jobs are scarce, the trained
man enjoys GREATER SECURITY. NRI traming can
help assure you and your family more of the better
things of life. Radio is bigger than ever with over 3,000
broadcasting stations and more than 115 MILLION
sets in use, and Television is moving ahead fast.

Start Soon to Make $10, $15 a Week Extra Fixing Sets

My training is oractical, complete; is backed by 40 years of success trainin;
men at home. My well-illustrated lessons gwe you basic pnncxples you n
and my =killfully developed kits of parts ‘bring to life” things you learn
from the lessors. I start sending you special booklets the day you enroll,
that show you hiow to fix sets. Multitester you build with my parts helps you
discover and cwrrect set troubles, helps you make money fixing neighbors’
sets in spure time while training. Many make $10, $15 a week extra this way.

Mail Coupom— Find Out What Radio-Television Offer You

Act now ta get rore of the good things of life. I send actual lesson to prove

NRI home training is practical, thorough. My 64-page book “How to be

a Success in Radio-Television” shows what my graduates are doing and

earning. It gives important facts about yourRopportunities in Radio-

Television. Take NRI trainirg for as little as

AVAILA B_L_E $5 a month. Many graduates make more than
to all qualified

the total cost of my training in two weeks.
VETERANS

Mail counon now to: J. E. SMITH, President,
UNDER G.L BILLS

Dept. 60iD4, NationalRadio Institute,
Good for Botty-FREE |

Washington 9, D. C
Qur 40th year.

MR. J. E. SMITH, President, Dept. 6GD4

Nationa! Radic lnstitute, Washington 9, D. €.

Mail me 3ampl Lesson and 64-page Book, FREE.

{No salesman will call. Please write plainly.)

-

3. W SMITM Presidant
Natianal Rodio Inrrinte
Woshington, D. €

Ovur 40th Year

Thcuc, :
3 SERWC:NG

Name Age

Address .

City
write in date.

A VETS o s

3 “TRONTES 15
1953) 54 E Love Gt
S0RSeRIPTION RATES: One year U.§,
July, 1956

gub!ish%d nilor\th

Entered 2s sec

Ty by Zi%-Davis Publishing Company, Willlam B. Ziff, Chairman of the Board (1946-
ond elass matter Auagus
and possessions, and Canada $3.00; Pun-Amrerican Union Countries $3.50: all other foreign

st 27, 1954 at the Post Office, Chicago, Illinois.

countries $4.00
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Train m Great Shops of COYNE for beﬂer |obs in

TWO TOP OPPORTUNITY FIELDS MAIL COUPON
Whether 17 cr up to 45 years of ege, train the Coyne FOR FREE BOOK
way for a better job and a real futurein ELECTRIC- Send coupon for 48-page illus-
ITY-ELECTRONICS or TELEVISION-RADIO, ."“End book "Gé“de to Careers
fields that offer a world of opportunities. Train on real, lf’elevfsﬁf,’.,‘f;‘{!aio.‘fcﬁé’“éii-”.'33
full-size equipment at COYNE where thousands of obligation; no salesman will call.

successful men have trained far over 57 years— t":/s?t: naolf' Non-Vets get vital
largest, oldest, best equipped school of its kind— [T —
established 1399. No advanced education or previous B. W. COOKE, President
experience nezded. Employment service to graduates. | COYNE ELECTRICAL SCHOOL
START NOW — PAY LATER— Finance Plan and Easy 500 S. Paulina St., Chicago 12, lil., Dept. B6-71H
Monthly Payment Plan. Also part-time employment 8 Send BIG FREE book and details of your training

y Pay ,Also p € ploy : ] o
help for students. Training in Refrigeration and | offer. This dgle?n';;?ﬁeg:’elagﬁ? me and no salesman
Electric Appliances can be included. iy 5

l { ) Electricity-Etectronics ( ) Taleviston-Radio
B W. COOKE, Prsident - N FOUNDED 1899 §  Name
ELECTRICAL SCHOOL Address
A Technical Trade Institute Operated Not For Profit l o S,
500 S. Paulina Street, Chicago, Dept. B6-71H 1 City. —State
ELECTRICITY o RADIO o TELEVISION  REFRIGIZRATION ¢ ELECTRONICS

Home Training

ot Unbelicvably Low Cost

The future is YOURS in TELEVISION! Send eoupan /a’; 4493
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in B aa/a
your own business! and full details,

including easy

Coyne brings you MODERN-QUALITY Television Home Train- Payment Plan. No

ing; training designed to meet Coyne standards at truly lowest ccst obligation, no :

—you pay for training only—no costly “'put together kits.”” Not an aal 2 il call

old Radio Course with Television “tacked on.” Here is MODERN ~ socormen Wi eat., = | W o o]

TELEVISION TRAINING including Radie, UHF and Color TV. fcoyug Television | meomes =™

No Radio background or previous experience needed. Persoral | Home Training Division

guidance by Coyne Staff. Practicol Job Guides to show you how to | 560 §. Paulina St. Chicago 12, Nl

do actual servicing jobs— make money early in course. Free Life- | Dept. B6-HT7 ! i

time Employment Service to Graduates. | Send Free Book and details on how I can get
B.W.COOKE, & | Coyne Quality Television Home Training at

® Presiéent | low cost and easy tcrms.
A I
ELECTRICAL SCHOOL : } Neme.
A TECHNICAL TRALE INSTITUTE OPERATED % 1 Address.
7 C —1ths Inatituiion be ln d this irai A
NOT FOR PROFIT T e e A
$00 S. Paulina Street, Chicago 12, Dept. B6-HT7 'eandmrm!uchoalo/kamd Founded 1692 ! C"y State.
July, 1956 5
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THE RIGHT TRANSISTOR

for IF
AMPLIFIERS

>

RF TRANSISTOR

Engincers, experimenters, hobbyists—
here’s the ideal transistor for IF ampli-
fiers, switching circuits, regenerative re-
ceivers and high frequency oscillators.
It has high frequency response, low I,
low collector capacitance and will aver-
age 28 db gain in 455Kc IF amplifiers.
The CK768 is useful in DC amplifier
service also due to its low I¢,.

And here’s the best part of all. Al-
though it’s built to Raytheon’s strictest
standards of performance, the Raytheon
CK 768 Transistor is priced at only $1.50
each. Available only through your
Raytheon Tube Supplier.

For Raytheon’s popular booklet containing
over 50 Practical Transistor Applications
send 50¢ to Raytheon, Dept. P7.

RAYTHEON

Excellonce én Elrclronics

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts

NEWS of Electronic Developments

Radio Speeds Drive-In Service................... 36
Receiver for Conelrad and Standard AM Broadcasts 38
Transistorized Meter Tracks Annoying Vibrations... 38
Tubeless Radio Powered by Sun................. 38
Portable Meter Tracks Down Industrial Noise. ... .. 40
Radar Uses “English”” to Get Clear Signals.. ... ... 40
Anechoic Chamber . ... ........................ 45
SHORAN Radar Trainer. .. ..........c.coo.ovuens 45
Ultrasonic Bath for Parts. . ..................... 45
“Flyingest’’ Model Tests Antennas............... a7
Tiny Record Player Gives Sales Talks. . ........... 47
“Brain” Operates Wire System..... .. feee e 64
Emergency Traffic Control. .. ... ... ............. 64
Tiny Receiver to Cover Conventions. .. ........... 64
Job-Titles in the Age of Electronics.............. 72
Sea-Going “Scan-A-Graver” Livens Shipboard
NewsSpPapers . Juk 362 Es mwien Bae oh €28 b s 72
Computer Road-Tests Cars Before They're Built.... 82
New Network Speeds Army Supplies. . ........... 82
Tape System Records and Plays Video and Sound.. 82
Modern “Radar-Lamp’’ Replaces Kerosene Lantern.. 93

See also page 94 (What's New in Hi-Fi)

COMING NEXT MONTH
POPULAR ELECTRONICS

“Ears’’ for the CD Observer’s Post

Want a private Civil Defense project?
Here’s a listening device sensitive enough
to intercept normal conversational tones at
up to 150 yards.

It's a Cinch to Check Your Synch

You photographer/experimenters can al-
ways be sure that flash gun is synchronized
with camera shutter if you build this low-
cost synchronization tester.

Keeping Up with Electronic Memories

POP'tronics takes a look at the various
kinds of “memory’ devices in which elec-
tronic “brains’ store their knowledge.”

There’s No Mystery to Equalization

All about equalization—why it is necessary,
how it is accomplished in most hi-fi systems,
and what the different terms and curves
really mean.

IN THIS MONTH’S

RADIO & TELEVISION NEWS

(JuLy)

Transistorized Guitar Amplifier

The Single-Cone Loudspeaker

A Portable Ultrasonic Protection System
The Tube Rebranding Racket
Sun-Powered Radio

A 20-Watt Amplifier System

Always say you saw it in—POPULAR ELECTRONICS

WWW ammerieaatadiahigtary com
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L C tane, B8, MA.
President, Radio-Tele vislon
Tralning Association.

Executive Director, Pierce

selalipagi S Jos o VETERANS --NON-VETERANS

Do You Want a BETTER

I will train you AT HOME in your SPARE TIME
for a top-pay lifetime job in TELEVISION

X
The world’s leading manufacturers, dealers and  of the names of just a few.of the firms where RTTA.
service organizations employ men | trained. Even trained men are holding down good jobs with a
if you've never had any experience in the Televi- secure future —

sion-Radio-Electronics field, you'll recognize most DA ; WESTINGHC

As part of your training 1 give you BULIN CTR A
lEARN BY D0|NG the equipment you need to set up MERS( N AS AIRCRA
your own home laboratory and prepare for a BETTER-PAY TV JOB. A e :
You build and keep an Electromagnetic TV RECEIVER designed and H i ARDWUR P |
engineered to take any size picture tube up to 21-inch. (10-inch tube CANADAIR ) R TR
furnished. Slight extra cost for larger sizes.) . . . also a Super-Het Radio N T ATION? ARORA |' ;
Receiver, AF-RF Signal Generator, Combination Yoltmeter-Ammeter- .
Ohmmeter, C-W Telephone Transmitter, Public Address System, AC- H RIG A | K] | BIA

DC Power supply. Everything supplied, including all tubes.

W Telophont Fromsmitter

I can do for you wtat | did for my hundreds of

ssccessful graduates. Many of the men | trained are

mow their own bossas—making a wonderful living

In their own growing business.

You, too, can win @ place in the booming Television.

. . Rudio-Electronics industry . . . earn big money as a
s trained TV Technician . . . with my famous “Leam

STUDY NEWEST DEVELOPMENTS ¢ @ by Doing” home study method.

My training covers all the latest developments in the fast-growing [FREE!

iidperiH et Lombinatisn Volimetar
Reashtesiey Ammeter-Ohmmater

Publtc Address Syrtom

Television-Radio-Electronics industry. You learn about FM — RADAR |i) Ry oo Nyl e FREE :
a4 3 1
— COLOR TV — TRANSISTORS — PRINTED CIRCUITS, etc. PR A (et My School fuily 2
jon-Radio-Electronics,’ proved to train eler
CHOOSE FROM THREE COMPLETE COURSES & Free sampls losson, ™ ® |ans under new Korean
covering oll phoses of Rodic, FM ond ond other literature G. L Bill. EOH ; IO;C
1. Rodio, FM ond Television Technicion Courss — no previous experience needed. :,hhf;::”;gu h(g:' q.o'n: m‘f{i:?{ﬂ |:,:‘: .&smz
2. FM-TV Technicion Course — previous froining or experience in rodio required. |1op-poy job in Televi- 3 discharge date on
3. TV Comeromon ond Studio Technicion Course — odvonced troining for men  |sion. coupan.

with Rodio or TV troining or experience. M A,'[\L THIS COuUP ON TODAY!!
EXTRA _TRAINING IN NEW YORK CITY AT NO exTrRA cOST! Il W | EmEm s = m Q

After you finish your home study training in Course 1 or 2 you can have l
two weeks, 50 hours, of intensive Lab work on modern electronic equipment
at our associate resident school, Pierce School of Radio & Television. THIS
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER!

FCC COACHING COURSE EARN WHILE YOU LEARN .
Importont for BETTER-PAY JOBS H Almost from the very stort of your course you con
requiring FCC Licensel You get this eorn extrq money by repoiring sets for friends
troining AT NO EXTRA COST! Top ond aeighbors. Many of my students eorn up to l "

RADIO-TELEVISION TRAINING ASSOCIATION
Dest. E-7C, 52 East 19th Street, New York 3, N. Y. I
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE
l SAMPLE LESSON, ond FREE aids that will show me

how | can make TOP MONEY IN TELEVISION. I under.
stand F om under na obligation.

{PLEASE PRINT PLAINLY)

Nome Age.

N 5 $25 o week poy for their entire Iroining with
TV jobs go to FCC.liconsed spore time eornings . stort their own profitable

oA Gty __Zone,__ Stote,
technicions. service business.

| AM INTERESTED IN \' TERANS'

[ Rodio-F4-TV Technicn Course | Write discharge date
. O FM-TY Technition Courss
pton R kaind asotintion AR
Technicion Course

52 EAST 19th STREEY ¢ NEW YORK 3, N. Y. UE EE M Em @ O Em -,
Liconsed by the State of New York ® Approved for Veteran Training NO OBLIGATFON!

NI

July, 1956
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WE/CORS

PRBE CATALOG

tells you how to SAVE 50%
on your test equipment costs!
46 EICO KITS & INSTRUMENTS to choose from!

% 5 PUSH-PULL | VACUUM TUBE A
| osciLLoscoPE u UUHIRIER o )

#a2s

KIT $44.95 : Wired $39.95
Wired $79.95 4

For Laboratory Precision at Lowest Cost-—
buy EICO!

1000 Ohms/Volt

MULTIMETER

#3536
KIT $12.90
Wired $14.90

KIT $34.95

You build EICO KITS in ] evening. but—
they last a lifetime!

Wired $49.95

6V& 12VBATTERY ELIMINATOR
& CHARGER #1050

NEW1 UTILITY
TESTER #540.
KIT $12.95
WIRED $15.95

EICO—perfo}mance—proved by TV manuiac-
turers, electronic schools and over 100,000
servicemen! OVER Y MILLION in use todayl

NEW! COLOR & NEW! 20-Wati Ultra-Linear
BLACK-&-WHITE: HIGH FIDELITY AMPLIFIER
5-MC TV SCOPE ! ’
#a60 ' [
Kir s79.95 |
Wired $129.50 1

MAIL COUPON NOW.' Prices 5% higher on
Wesf Coast,

Send FREE 1956 Cufulog and name of

Electronic Instrument Co.. Inc.

neighborhood EICO distributor. PE-7
Name .. ...
Address ...
City.....oovi Zone...... State...........
L Qeeupation ..o y

8

By JOHN T.FRYE

Anchors Aweigh

+T WAS a beautiful July day. The warm
g sun sparkled on the little ripples pro-
duced by the gentle breeze moving over the
broad expanse of backwater ahove the dam
in the St. Joseph River, and there were
just enough white clouds drifting in the

| sky to bring out its deep summer blue.

All this natural beauty was wasted on
Carl and Jerry, however. As they knelt on
the bank, their admiration was entirely
absorbed by the gleaming brasswork of the
three-foot-long radio-controlled model tug-
boat resting on the ground bhetween them.

“T still say it was a dirty gyp not to let
me help put it together,” Carl complained.

“But 1 told you my uncle in the Navy
sent me the plans for the boat, the motor,
and the radio-control equipment from Eng-
land,” Jerry said patiently. “He wrote that
he wasn’t going to have an ignorant land-
lubber swab for a nephew if he could help
it, and that I was to build the thing all by
myself and have it ready for his inspection
when he arrives next month on leave, If
I had let you help me put it together—
and I really ached to show it to you—that
would have been cheating.”

“Well, all right,” Carl said grudgingly;
“hut let’s get started. I want to see it
work.”

IRST,” Jerry began, as he took out

three bottles from a box beside him,
“we’ve got to mix the fuel. This water-
cooled diesel motor runs on equal parts of
ether, castor oil, and kerosene.”

“If you don’t mind, I'll move up-wind
while you mix,” Carl said, hastily scram-
bling to his feet. “I've got a grandmother
who thinks castor oil is good for whatever
ails boys, and Mom believes everything
Grandma says. As a result, I know I've
taken enough castor oil to float that boat
easily; and I just can’t stand the smell of
the stuff. How much moxie does that mo-
tor have?”

“Tt has five cubic centimeters piston dis-
placement, and will develop a full %
B.H.P. at 12,000 rpm.”

“A half horsepower, huh? That’s a real
powerhouse! But then, I suppose a tug

Always say you saw it in—POPULAR ELECTRONICS
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Lafayette Bungs You Super Values!

POCKET SIZE 1%" x
L

2" x

COMPLETE PARTS
INCLUDING TRANSISTORS

The exceptional sensitivity character-
izing this receiver, making extermal an-
tenna and ground unneces:zary, stems
from the use of the new Paly-Vari-Con
miniature variable condenser and prop-
erly matched loop, oscillator ceil and
I.F.’s. This circuit performs amazingly
over the entire broadcast bard. The four
transistors (2 high frequency and 2
audio types) plus a germanium diode

4 TRANSISTOR SUPERHET POCKET RADIO KIT WITH BUILT-IN ANTENNA
33%,” REQUIRES NO EXTERNAL ANTENNA OR GROUND
A POWER PACKED RECEIVER WITH 2 I.F. STAGES AND 2 RC COUPLED AUDIO STAGES

COMPLETE LIST OF PARTS
‘LESS EARPHONES AND CASE

We supply all the basic electronic com-
ponents including 3” x 334" undrilled
mounting board and leave cabinet size
and layout to your ingenuity, Four G.E.
transistors, (1-2N136, 1-2N185, 2-
2N107) are included as well as the
matched RF and IF components and crys-
tal diode detector. All other parts such
as resistors, condensers, brackets, hard-
ware, etc. mcludmg miniaturized elec-
trolytic condensers, volume control and
battery are provided. Construction aids

provide a miniature earpiece with power
to spare. Truly miniaturized, the entire
set can be mounted on a baxelxte board
2Y," x 8%” as illustrated, and can be
mounted in an inexpensive plas'.:c box.

and schemahc diagram included.
Cl-1 .Complete parts,
less earphones and case...Net 19,10
.. Net 3.95

$.260. .. Super powered
dy namic earphone

AS DESCRIBED
IN JULY 1956 ISSUE
OF POPULAR ELECTRONICS

A lightweight, compact, portable and
comparatively inexpensive device for
projecting voice a moderate dis-
tance outdoors or indoors. Uses a
Sylvania 2N68 power transistor, Uni-
versity trumpet and Shure Micro-
phone. All parts supplied including
batteries, cabinet and microph adapter. Si to constiruct
with full construction details and photos contained in magazine
gﬂixcle Complete megaphone parts less wire, solder, nutgla;g
ts

WRITE FOR I.AFAYE'I"I'E S NEW
FREE TRANSISTOR GUIDE T4-56

TRANSISTOR CHECKER KIT
® Checks Shorts, Leakage, and Gain

RECEIVER

R/C Recelver Is completely assembled and wired, with tube
and ready to operate on exam- Iree 27 255 MC remote con-
tro! band. Size: 1%” x 1-15/16"” x 3", Wt. 3.3 0z. Re-
quires one 1.5 volt and one 456 volt battery

F-208 . Net 7.95

R/C Traasmitter is completely assembled, tested and guar-
anteed, end includes tube and 27.255 MC crystal. 6 section
telescoping antenna. Size: 4” x 47 x 12", Less batteries.

A “must’ for servicemen, experimenters and Shpz. wt, 3 lbs
engineera. Tests both PNP and NPN type F-249 . y s = oneecn Net 19.95
transiators. Gives 2 separate checks; first

GOOD-BAD check for shorts and leakage, and
second for GAIN. Gray hammertone case 514"
x 3”7 x 2Y4”. Kit includes case, meter, ali
parts with full assembly and operating instruce
uom;, ISlmple to build. Fast, accurate. Shpg.
wt.

KT-36 Kit

NEW POCKET AC-DC VOM MULTITESTER
2 000 ohm per Volt on AC & DC
ompletely wired — Not a kit
Accurate VOM with a sensitivity of 2000
ohms per volt on both AC and DC. Single se.

p
lector switch. 3” 160 amp. meter. Scales: | F-250
DC Volts: 0-10-50-500-1000; AC Voits: [ == o= e e ons v o o e o e e e e

0-10-50-500-1000; Ohms: 0-10K, 0-1 Meg:

TRANSMITIER 1 Burgess, 2D or RCA VS069 Net. Ea.
BATTERIES: 2 Burgess XX45
or RCA VS0O16 Net. Ea. 2.28

is completely wired, sturdy ang sell
neutralizing. Weighs Vs oz. Low current drain. Size: 1%"” L
x ‘/a” W. Shpg wt. B oz.

. Net 2,45

SPECIAL COMBINATION OFFER

Comlsts of R/C Transmitter (F-249), R/C Receiver (F-
&) and Escapement (F-194). All three at a super special

Net 28.95

45

R/C Escapement

DC Current: 500 ua and 500 ma; Decibel:
— 20 to +22, +20 to 36; Capacity: 250 mm!
to .2 mfd and .005 to 1 mfd. Heavy plasuc
panel, metal bottom. 4%4” x 3v," x 1%".

BOSTON 10, MASS., 110 Federal St

With batteries and test leads. Shpx wt. 4 lbs. NEWARK 2, K. ), 24 Central hve
RW-27A .. . ... 7.95 100 SIXTH AVE. PLAIRFIELD, K. L., 139 W, Second St.

= IMPORTED BINOCULARS NEW YORK, N.Y. BRUNX S8, N. Y., 542 E. Fordham Rd.
4 All have, coated lenses — clamped |n Include postage with order.

prisms — light welght all metal bodles.
Complete with case and straps.

ries = g8 IR Ner joss ! B Send FREE 132-P
\18 — 7x35 IF. NET 17.98 | n age
riesl T3 GE N avse |
F163Z 7x50 CF. NET 2495 | Lafayette Catalog
FRITIED GE o Nmae
Add 10% Fed. Tax 5 118 Z 18250 GF. U NET 3150 |
to Prices 18 20x,50 C. NET 37.50 ] Name
VICTOREEN RADIATION COUNTER TU : F
{ The most popular tube ysed in Geiger 1 R Address
Counters, these 1B85 tubes are brand E
5 7 hw23/1u”y guarunteed. Beta-gamma l
nlummum wall. ctxve enxt a4 Cit Zone Stat.
TYPE B85 . e S  Net 5.45 | 3 y 0 ate
i - o — ——— . —— - —— — — = S )
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ATTENTION

MEN 17-55

LET US SHOW,
YOU HOow T01
PREPARE

AT HOME . .

.. FOR A PROFITABLE CAREER lN

AUTOMATION

ELECTRONICS

Gst the right training, and you'll ‘‘get places" —with
opportunity for money, security oand advancement—in
Automation Electronics. Automation is already estab-
lished in many plants. More factories and offices are
adding electronic equipmentright along. Who's te install,
operate and maintain it? You—with the correct training!

HOME MOVIES PRAISED

“The Congressional Record" records how DTI was
praised in Congress for its method of training thousands
of men for careers in Television —Radio—Electronics by
using movies, experiments, and other valuable aids—a
method we've successfully followed for the past 25
years. And now for Automation Electronics, too, you
train at home in spare time, or at our big laboratories
in Chicago, among America’s finest. No previous
technical experience or advanced education required.
MILITARY SERVICE —!f you are subject to Military
Service, we have valuable information for you.

A REAL EMPLOYMENT SERVICE! We help you get
storted when your training is completed.

SEND FOR FREE BOOKLET! v%‘
MAIL THIS COUPON TODAY! ey

1]
) DeVry Technical Institute, Dept. PE-7A-M i/
1 4141 Belmont Ave., Chlcugo 41, .
" Please give me information about Automotion-Electronics,

5 and how you moy help me.

1 Name Aga
' PLEASE PRINT

3 Street Apt.
1 City. Zone. Stafe.

) 1042 DTI's training is also available in Canada

DeVRY TECHNICAL INSTIT TE

Formerly DeForest’s Training, Inc.

Chicago 41, lllinois

{(Member National Home Study Council)

Carl & Jerry (Continued from page 8)

should have power. How about the radio
controls ?”

“I built up a sensitive three-tube receiv-
er to go with the six-channel reed bank
my uncle sent over. Servos operating with
the reed selector unit give me any degree
of right or left rudder, and I have full con-
trol of the motor speed from idle to full-
throttle. Since the diesel won’t run back-
ward, I can't reverse the boat yet; but I
hope to have a gear-box installed in there
pretty soon that will let me reverse it. The
unused channels will be used at a later
date to carry out some big plans I have.”

The boys put the fuel into the motor
fuel tank and checked out the radio con-
trols. Jerry plugged a milliammeter into
a jack on the boat receiver and tuned the
input circuit to the frequency of the trans-
mitter, with the meter serving as tuning
indicator. Then they watched the opera-
tion of the servos connected to the rudder
and throttle arm as the buttons on the re-
mote control transmitter case were de-
pressed. Everything worked perfectly, and
they were just preparing to start the mo-
tor when a harsh, high-pitched voice be-
hind them demanded:

“What're you kids fixing to do?”

HEY turned around to see a sour-

visaged old man standing beside a boat
tied to the bank. Under his arm were sev-
eral long cane poles, and he carried a bat-
tered minnow bucket in each hand.

“We're just going to try out our radio-
controlled boat,” Jerry explained politely.

“T knew it!” the man exclaimed with
triumphant satisfaction. “I just felt in my
bones you were up to some devilment like
that. Well, let me tell you brats some-
thing: I'm going out there in the middle
of the river to fish for crappie, and when
I fish I want things quiet. That silly con-
traption had hetter not come within a hun-
dred yards of my boat, or you'll be sorry.
Do you get that?”

“We'll keep the model away from your
boat,” Jerry promised.

Muttering to himself, the old man load-
ed his paraphernalia into his boat and
shoved off. As he leisurely rowed toward
the middle of the wide river, the hoys ex-
changed glances.

“Gee, what a grouch!” Carl exclaimed.
“I had a big notion to tell him off.”

“I'm glad you didn’t,” Jerry said slowly.
“In the first place, he's an old man and
should be shown respect. More important,
though, is the fact that his hobby of fish-
ing is just as important to him as our
hobby of playing with this boat is to us.
He's probably been fishing here for a long,

Always say you saw it in—POPULAR ELECTRONICS
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Prepare | Nuw. . spare time at Hmme ... for a New,

ay

N TELEVISION

RADIO - ELECTRONICS

RADIO CHIEF OF ILE DE FRANCE
FRENCH LUXURY LINER PRAISESD T |
Radio Chief—Jean Desmas Says:

“Your Trainirg Organizatien in Chicago

is known aat only throughout Europe,

4.~ but also in many parts of the world as

* one of Ameriza’s finest Television, Radio
and Electror:cs training centers.”

=8,

JACK DEMPSEY

Former World's Heavyweight Champion

TELLS WHY HE’S PROUD  atiavge sl v =

’ TO BE | Prepare At Home Or ln Ovur Chitago Luborulory.
WITH D T I

See for yourself bow readily yew may prepara at hame, or In our modern Chicago
laborotories, for @ good |ot or twsiness of your own in one of Americo's most promis-
® ] have been creatly impressed with | ing, fast-growing fields—TELEVISION-RADIO-ELECTRGNICS,

i D T I'’s wonderful spirit of friendli- J 1f you train at home you gat (1) the use of @ 16-mm. movie projector and 16 reels
ness and sincere determination to | of animated movies to help you learn Imponun' points faster . . . easier, (2) mod-
help its students make good in Tele- | ern, well illustrated § and (3) st pmens of electronic parts enabling
vision-Radio-Electronics. | you to get valuable practical experience from cver 3J0 projects—Iincluding buliding

ond keeping the eloctronic squigment shown below, And upon completing training,
you have the optional priviiege cf building and keeping a big 21 INCH TV Set. (DT 1
offers another hame troiniag In Relevision-Radis-Elecironics, but without the TV set.)
Get the full story. Mail coupon txday!

@ ladmire its remarkable 25 year record
of helping mer build brighter futures.

@ I also admire the business policy of
its management and the thoroughness
of its large facelty of instructors.

® Never have I heard young men praise
a school as enthusiastically as do the
students and graduates of D T I They
are its best boosters.

TR iy
LAUD DTI's A bis —
# : VACUUM BUBE

ok onle: B e
:D T 1's remarkable home r 5 W

trainisg benefit of visval —
S training MOVIES has been HOME MOV'ES
praised from the floor of

the House of Repres:ntatives in Washington, D.C. and
11 [ hrecorded in the Congressional Reccrd.

DEVRY TECANICAL INSTITUTE
4141 BELMONT AVE., CHICAGO 41, ILL.
N Dept. PE-7-M

1 would Iu. yu.l tuable inf i ked publication showing
huw t may ger srarhd 'cwurd & good lcb or my own business in

Tovi

“One of Anerica’s Foremost
Televsion Training

If subject to military service, the
information we have for you
should prove very helpful.

DEVRY TECHNICAL INSTITUTE | Lo i

CHICAGO 41, ILLINOIS Strest.

FORMERLY City
DEFOR‘ST’S TRA'N'NG, INC. D T | 's Training Is Available in Canada

Zone State
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iz
New EMC
Model 209

REJUVE NATOR

“YOU CAN HOLD THIS MINIATURIZED INSTRUMENT

IN ONE HAND . .. a revolutionary new development,

it gives fast, absolutely accurate checks for tube
quality, shorts, leakages, continuity, and opens on

all modern and future tubes...uses standard
emission test for quick readings on modern, 31,”
plastic meter . . . flexible switching system prevents
obsolescence. This professional instrument also
rejuvenates picture tubes with the Model (RA
{Picture Tube Test Adaptor)* ... specially designed

by advanced engineering techniques, its handy size
(6% x 74" x 4”) makes it ideal for home calls.”
EMC Modei 209

(as illustrated in Hammertone metal case)$35.90
In oak carrying case 38.50
Kit form 25.90
4 Complete with plastic-covered, detailed

instruction beok and tube listings.

| *EMC Model CRA

8 (Picture Tube Adaptor) 4.50

sendme full technical information about

mséel 209 and a complete catalog of other EMC
Instruments. PE-7
NAME

STREET

ary_ STATE

ELECTRONIC MEASUREMENTS CORP.

280 LAFAYETTE STREEY
NEW YORK 12. NEW YORK

EXPORT DEPT=-.370 BROADWAY N.Y. 13, N.Y.

Carl & Jerry (Continued from page 10)

long time and has a right to keep on doing
so without interruption.

“Anyway, I'd just as soon not send the
tugboat out any distance today. We'll keep
it here close to the bank while we become
familiar with the controls. Then, too, 1
want to see which one of these propellers
I brought along will provide the most push.
Running the motor for only short stretches
at a time should help to break it in.”

ITHOUT further talk, the boys start-

ed the motor and gently placed the
little boat in the water. It rode beautifully
as they sent it in tight circles close to the
bank, and they were deeply gratified at
how quickly and completely it responded
to signals sent out by the transmitter.
Then Jerry fastened a line from one of the
towing irons at the stern of the little tug,
and fastened the other end of the line to a
spring scale held just above the surface of
the water. Carl pushed the full-throttle
button on the transmitter, and the popping
exhaust suddenly rose to a high-pitched
whine. The water boiled up behind the
stern of the little vessel as it squatted low
in the water to pull with all its might
against the scale.

They noted the measured pull of the
hoat and then placed another propeller on
the drive shaft and repeated the test. One
propeller of the four eventually tried
showed several ounces more pull than any
of the rest; so the boys left it on the shaft.
Then they refilled the fuel tank and pre-
pared to proceed with their next experi-
ment: trying to ‘“‘dock” an old railroad tie
floating leisurely past by pushing against
it with the fender around the tug's bow.

“Old Sourpuss must have caught one,”
Carl commented, as he rose from placing
the boat back in the water, and glanced
out to where the old man was standing up
in his boat a couple of hundred yards away.

“No; he’s pulled in the anchor and is
letting the boat drift with the breeze. I've
been watching him. He ought not be stand-
ing up in a narrow boat that way,
though—"

Jerry broke off with a gasp as the old
man, who had been transferring a minnow
bucket from one side of the boat to the
other, suddenly lost his balance and toppled
out of the boat backward, the minnow
bucket still clutched in his hands. The
departing thrust of his feet gave the boat
a shove and it was a good thirty feet away
when his head bobbed to the surface.

“l ELP! HELP!” the choked voice of the
old man came faintly to the boys.
“Can’t you swim?” Carl called through

Always say you saw it in—POPULAR ELECTRONICS
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How’'s your

BATTING AVERAGE

with the

Are you still making a hit? Are you up for the job
ahead? Here's a sure way to score in any league!

1f your boss is like most, he's casting his critical eye
on everybody these days. He wants to know how you
stack up. Are you making good —or marking time?
When the changes come, will you go up—or out?

This is no time for casual resolve. What you plan
to do six months from now may be too late. You've
got to prove your worth—NOW!

3 FREE BOOK

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

advancement, “How to Succeed,” a gold

INTERNATIONAL CORRESPON

BOX 85622F, SCRANTON 9, PENNA.

ARCHITECTURE
and BUILDING
CONSTRUCTION
[ Air Conditioning—Refrig.
O Arclutecture
O Architectural Interiors
[ Buitding Conlractor
O Building Estimator
J Building Maintenance
O Carpentry and Mill Work

AVIATION
[ Aeronautical Engineering Jr

BUSINESS
{0 Advertising

[ Business Administration
3 Business Correspondence
[ Public Accounting

[ Creative Salesinanship DRAFTING

O Reading Arch. Blueprints O Professional Secretary

[ Sales Management

a Stenggraphuc-Secrelarial

O Fashiion ltlustrating o 2:;1:’&“?[:%935‘“

O Magazine [llustrating [ Analytical Chemistry

O Show Card and Sign Letlering a Cherzlcal Engineering

O Sketching and Painting ) Chern. Lab. Technician
AUTOMOTIVE [ General Chemistry

O Auto Body Rebuilding O Naturat Gas Prod. & Trans.

O Auto Elec. Technician [ Petroleum Engineering

O Auto-Engine Tune Up O Piastics

O Cartooning

(O Commercial Art Estimating

O Lineman
HIGH SCHO

Without cost or obligation, send me "*HOW to SUCCEED" and the opportunity bookiet about the field BEFORE which | have maphed X (plus sample lesson):

CIVIL, STRUCTURAL

ENGINEERING

[ Aircraft & Engine Mechanic' [J Civil Engineering
Construction Engineering

O Highway Engineering

(1 Bookkeeping and Accounting O Reading Struct. Blueprints

O Sanitary Engineering

O Structural Engineering

O Surveying and Mapping

[ Heating O Federal Tax O Aircraft Dratting
O Painting Contractor O Letter-writing Improvement  [J Architectural Dralting
O Plumbing O Office Management O Electricai Drafting

O Mechanical Drafting
ART O Retail Business Management (] Mine Surveying and Mapping (] Machine Shop Inspection
[ Plumbing Drawing and

O Structural Drafting
ELECTRICAL

(O3 Electrical Engineering

O Electrical Maintenance

O Electrician [ Contracting

O Commerclal OJ Good Enghsh O Practical Radio TV Eng'r'ng  [J Professional Engineering
O High School Subjects

boss ?

FOR REAL JOB SECURITY—GET I.C.S. TRAINING

The quickest, surest way to impress your boss is to
show him that you're better equipped than the next
guy. And here’s where 1. C. S. can go to bat for you'!

1.C.S. training is approved training! Leading
companies know it—and use it! At your request,
your boss will get regular reports of your progress
with 1. C. S. More important, he'll notice the imme-
diate improvement in your work.

LEARN IN YOUR SPARE TIME —SET YOUR OWN PACE

I.C.S. instruction is personalized instruction. No
interference with other activities. No slow classmates
to hold up your progress. You forge ahead as rapidly
as your time and ability permit!

I.C.S. Courses are practical, up-to-the-minute.
What you learn one night, you apply the next day.
You get bedrock facts and theories plus everyday
know-how. Graduates get the famous 1. C. S. diploma
—recognized everywhere. “l got a break over more
experienced fellows because of my I.C.S. training,”
says M. A. D, Suncock, N. I.

QUICK WAY TO TEST YOUR EXECUTIVE ABILITY

Successful men know how to make decisions, Don’t
put it off ! Mail the coupon today!

Free, illustrated eatalog outlining opportunities in the field that interests you. Also 36-page, pocket:size guide to

mine of helpful tips. Also, free sample lesson (Math).

Member, National
L. C. S., Scranton 9, Penna. ;. S udy Councit

DENCE SCHOOLS | 657t

(Partial list of 256 courses)

LEADERSHIP {0 Television Techmclan
O Feremanship RAILROAD
O Industrial Superyision [ Air Brake Equlpment
O Leadership and Organization [J Car Inspector
O Personnel-Labor Relations [ Dieses Engineer & Fireman
MECHANICAL O Section Foreman
AND SHOP STEAM AND
O Gas—Electric Welding DIESEL POWER
O Heat Treatment (J Metallurgy [J Combustion Engineering
O Industrial Engineering Diesei—£lec. O Diesei Eng's
O Industrial Instrumentation O Etectric Light and Power
O Industrial Supervision [ Stationary Fireman
O Internai Combustion Engines [ Stationary Steam Engineering
O Machine Design-Drafting E
(1 Carding and Spinning
O Cotton, Rayon, Woolen Mtg.
[ Finishing and Dyeing
O Loom Fixi'g (J Textile Des'ing
[ Textile Eng'r'g (O Throwing

O Machine Shop Practice

O Mechanicat Engineering

O Quality Control

O Reading Shop Biueprints

O Refrigeration O Warping and Weaving

CliSheet Metal Worker MiSCELLANEQUS

O Tool Cesign [0 Toofmaking (] pomestic Refrigeration
RADIO, TELEVISION [ Marine Engineering

O Industrial Electronics [ Ocean Navigation

O Radio and TV Servicing O Shost Story Writing

O Automobile Mechanic O Pulp and Paper Making [ mathematics O Radio Operating [ Telephony
Name_ - — Age. Home Address —_— L e, -
city. Zone. State. _ Working Hours AM.to P.M. S
Canadian residents send coupon lo International Correspondence Schools, Canadian, Ltd.,
0 i Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
July, 1956 13

WWW akneriaaiiadiahistary com


www.americanradiohistory.com

A low cost

$499

For the complete
tube tester.
Accessories extra.

with Plug-in
Adapters for
additional
tests

You get fast and accurate test results on a low
equipment investment with the expandable
JACKSON Customatic “‘Forty-Niner.”” Plug-in
adapters use tester meter and power supply
to provide extra test circuits at least cost.

Plug-in Adapters
now available

TESTER
FEATURES

o Quickly checks all
modern tubes.

Lever positions show
pin connections.

Model P49B Plug-im Unit—Adapts
““Forty-Niner'' for any plug-in ac-
cessories. Easily installed in a
few minutes. Only $2.95, net.
49N High Resistance Shorts
Tester—Shows value of inter-
element [eakage from .25 to 2
megohms. Only $6.95, net.

49C Filament Current Tester—
Shows actual current, three
ranges from 500 mils full scale
to 5 amps full scale. Only
$14.95, net.

49R Selenium Rectifier Tester—
Accurately tests all selenium
rectitiers from 20 to 650 ma at
25 to 300 volts. Only $17.95, net.
49S Auxiliary Tube Socket Unit—
Has sockets for 4, 5, 6, combina-
tion 7, subminiature 7 & 8 pin
tubes. $11.95, net.

AND MORE TO COME
TERMS-—~Send $49.95 plus cost of desired accessories and
we'll poy the shipping costs. Or mail us $10.00 now, then

pay postman balance plus C.O.D. charges. Send for lit-
ergture on other Jackson Equipment.

SALES

Woodway Ave., Dayton 6, Ohio

§-in. meter for

GOO0D—BAD or
% quality indication.

Sensitive shorts test.
Line voltage adjust-

ment shows actual
line voltage.

o All-steel case with
tough, handsome
Jacksonite finish.

Carl & Jerl‘y(Continued from page 12)

the megaphone his cupped hands made.

“Nary a stroke,” was the answer. ‘“This
minnow bucket is holding me up, but it
leaks and won’t last long.”

Carl sat down on the grass and began
tearing at his shoelaces.

“That’s too far to swim,” Jerry said
desperately. “He’ll have gone under long
before you get there.”

“I've gotta try. We can’t just sit here
and watch him drown.”

“The tugboat! The tugboat!’ Jerry ex-
claimed, as his eyes lighted on the putter-
ing little model that slowly had put out
from shore while it was left unattended.
He pushed a button on the transmitter
case, and the motor exhaust rose to a
scream of power as the tug shot ahead. It
performed a graceful arec and hurtled
across the surface of the water.

“What are you going to do?” Carl de-
manded, watching the swiftly narrowing
gap between the little tug and the head of
the old man—which could just be seen in
the water beyond the drifting rowboat.
“That little model will never keep him
afloat. It might if he were careful, but he’s
too excited to think. He'll capsize the tug
at his first grab.”

“Don’t forget that this is a tugboat we've
got,” Jerry remarked, without taking his
eyes off the little radio-controlled craft.
As he spoke, the little boat’s motor
slowed to an idle, and it settled down in
the water as it moved slowly ahead to
nuzzle its prow against the square stern

I 5

... Just as the rowboat was almost within reach
of the old man's outstretched hand, it turned
aside; Jerry had pushed the wrong button . ..
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NATIONAL SCHOOLS

tronics, Radio Industry.

Check all you recene in One Master
Course at One Low Tution

. Television — Including Color TV
Radio — FM and AM

tndustrial Electronics

Sound Recording and Hi-Fidelity
Preparation for FCC License
Automation

. Radar and Sonar

. Communications

ENOmB LN

ALL OF THIS MODERN, NEWEST

PRACTICAL EQUIPMENT 1S YOURS TO KEEP!

* Parts to Build a modern TV set. ineiuding
large screen Picture Tube

* Parts to build « powerful Superhet Re-
cewver, standard broadcast and short wave.

o Parts to conduct niany expenments and
build Continuity Checker, ’RF Osuillator,
TV Curcuits, Audho Osciilator, TRF Re-
cewver, Signal Cenerator

« Professional Multitester

* These are s MUST for all techmcians

Fully fllustrated *'CAREER™
BOOK in TV, Rodio, Etec-
- tronics, AND actoal Sample

Lesson—yours at na cost, no

i &ltgnﬁm\ SEND COUPON

—:TODA\YI
July, 1956

(rordly presondi
o ALL

Another great advance n HOME STUDY TRAINING. Let National
Schools, of Los Angeles, a practical Technical Resident Trade School
for over 50 years, tran you at home by Shop-Method, for today's
unlimted opportunities in ALL 8 BRANCHES of the Television, Elec-

YOU DO MANY PRACTICAL JOBS.
You do servicing, curcuit analysis and
many other down-to-earth experi-
ments You buld a modern TV set
from the ground up . with equipment
kits we give you, including a new large
screen picture tube and professional
Multitester, at no additional charge

EARN AS YOU LEARN! Many of our
students earn thewr entire tuition and
more i Spare Time jobs we show
them how to do while learming. YOU
GET CRADUATE ADVISORY SER-
VICE, TOO

BRANCHES OF
TELEV'S'ON -ELECTRONICS - RADIO

DYNAMIC, MODERN SHOP METHOD,
HOME TRAINING COURSE

L. ). ROSENKRANZ

President of NATIONAL SCHOOLS

This Master-Shop

Method course is com-
pletely up-to-date

Here in Los Angeles.
the TV and Electron-
ics center of the world,
we are able to keep

'
:*,2 constant touch wath the
., industries’ [atest de-
velopments. As a stu-
dent, you will quickly

master all phases at hume In your spare
tme. Your earrang power will ygrow with
every lesson. Just as thousands of Natiwonal
Schools graduates do every day. you can
handle servicing, manufactunng. repainng.
hundreds of other jobs, or muke good money
in your own business SECURE YOUR
FUTURE-NOW SEND COUPON BELOW

*Rogimalzon applied for

iN RADIO
TELEVISION

CITY

i
1
L)

WWW_ akherieaaiadiahistary com

40C0 S. FIGUERDA ST, LOS ANGELES 37, CALIF
187 N. La SALLE ST., CHICAGO 1, L
IN CANADA: 811 W. Hastings St., Vanccuver, B. C

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

' 4000 S. FIGUEROA ST. on
' LOS ANGELES 37, CALIF,

: Rush free TV-Radio "Opportunity” Book and sample '
[ lesson. No salesman will call.

" NAME

ADDRESS

E———

VETERANS: Give Date of Discharge_

| R
IN THESE MODERN TV STUDIOS, SHOPS 4ND
LABORATODRIES, your Shop Method Home
Study Course was developed by expen-
enced instructors and enguieers. What
an advantage that 15 to you at honie
each lesson is tested, proved, easy tu
understand. You can master the most up-
to-date projects, such as color TV set
repair, printed crcuits even prepare
for F.C.C. License and industrial elec-
tronies without taking a special course.
TAKE YOUR FIRST STEP NOW TO
A TOP-PAY JOB IN TV, ELECTRON-

iCS, RADIO SEND COUPON BELOW
TODAY

-
APPROVED (o
Vm'nNs

NON. VEmuNs

Los Angeles, Califarnia

' GET FAST SERVICE— MAIL NOW TO OFFICI NEAREST YOU! '

NATIONAL $CHOOLS, DEPT. R2G-7¢

BIRTHDAY

187 N. lA SALLE ST.
CHICAGO 1,

ILL.

TZONE___STATE
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Carl & .'el'l'y(C’ontinued from page 14)

of the rowhoat. Then Jerry pushed a but-
ton and the motor again revved up to full-
throttle, The rowhoat lazily moved ahead
toward the head of the old man. Just as
it was almost within reach of his out-
stretched hand, it turned aside; Jerry had
pushed the wrong button and the bow of
the little model slipped off the transom of
the rowboat.

“Hey, what are you doing?” Carl de-
manded accusingly.

“This is tricky,” Jerry explained desper-
ately. “You gotta make the tugboat go to
the right when you want the rowboat to
go to the left.”

As he talked, he sent the little boat in
a tight circle and brought it into position
once more. This time he successfully ma-
neuvered the rowboat into the reach of the
barely floating man.

S SOON AS the old man had safely

hold of something substantial, the
paralyzing fear went out of him. He
moved hand over hand along the side of
the boat to the square stern and then
pulled himself into the boat over the tran-
som. After resting a few seconds, he took
in his poles ard started rowing toward the
boys, keeping an interested watch on the

little tug that performed triumphant
circles around him as he rowed along.

“Well, boys, I just don’t know what to
say,” he admitted candidly, stepping out on
the shore. "I know as sure as I'm standing
here that if weren't for you two and that
dandy little boat of yours I'd be dead right
now. But I can't seem to think of any way
to tell you how much I thank you.”

“Don't worry about that,” Jerry said,
with a friendly grin. “We’re just tickled to
pieces that everything worked so well.”

“This much I HAVE to say,” the old man
went on. “I sure feel bad about the way
I talked to you two a little while ago.
From now on in, as far as I'm concerned,
you can run that wonder{ul little contrap-
tion right up and down my backbone any
time you please.”

“Then maybe you’d like to come down
here tomorrow and watch us try it out for
some speed runs,” Carl suggested.

“I'd be proud to,” the old man said
promptly. “Fact is, I'm kind of hankering
to have one of those things myself. While
I was rowing in, I had the idea that if a
man trolled a pork-rind spinner off the
back of that thing there’s no telling how
many bass he might take! And he could
just sit here on the bank and smoke his
pipe while he was doing it, too!” —{30—

biggest dollars

LARGEST TUBE SELECTION ANYWHERE!

If the tube you want isn't |isted!
Individually boxed—1 yoar RTMA Guarantee—Best Brands.

TAKE

we'll get it for you!

104 6AGS | 6BQ7A
" R
wonh ever: | V2 6AH6 6Ca

STANLEY'S

never before

price slashed so

658GT

6SA7 7C7 12SK7GT
6SA7GT 7ES 12S5L7GT YOUR
65C7 7E6 12SN7GT

CHOICE!
ANY
ASSORTMENT

RECEIVING

Write for NEW

all orders under
ject w prior sale.

935 MAIN AVE..

TUBES ALWAYS IN STOCK

Picture Tubes—Transmitter Tubes—Radio & TV Parts
TERMS: FREE POSTAGE on a!l prepaid continental U.S.A.
orders on receiving tubes only.
$3. 250% deposit on all

PASSAIC, N. J.
Dept. PE-7, GRegory—1-2498

HARD-TO-GET

Unconditionally Guoranteed
for one year.

FREE POSTAGE
on all prepaid continental
U.S.A. orders.

FREE CATALOG! LOWEST PRICES
ANYWHERE

5U¢ hand

ung chirge on
C.0.D." Sub-
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HOW SAFE IS YOUR CAR?

i
;?U“ QUT?mob\Ll_&g

o (1]

In case of accident, safety features

in your car could mean the difference
between life and death!

Now . .. with the help of the July
Safety Issue of HOME and

AUTO MECHANIC, you can make
your car 1009, safer at little cost.

Let July HOME and

AUTO MECHANIC show you how to:

120 3
HOW SAFE IS
i e

INSTALL SEAT BELTS

PAD DASHBOARD

CHECK BRAKES AND SHOCK ABSORBERS
ALIGN WHEELS AND STEERING

ADJUST DOOR LOCKS FOR SAFETY
REPAIR WINDSHIELD WIPERS

ADJUST HEADLIGHTS. TIGHTEN
CHASSIS BOLTS

CHECK MUFFLERS, TAIL PIPES ]

s

.

Don’t miss this important Safety Issue!
Buy your copy of July HOME and AUTO MECHANIC now!
ON SALE AT ALL NEWSSTANDS—ONLY 35¢

’f() ZIFF-DAVIS PUBLISHING COMPANY 366 Madison Ave. N.Y. 17, N. Y.

HIGH-PAY CAREERS

IN ELECTRONICS — TELEVISION — RADIO

Await Men with COMPLETE Training!

Nationally-recognized, accredited Central training is designed to
get you into high-payirig career positions in the shortest possible
time. In addition, Central's "Progressive Plan” is so arranged that
cach phase of training you complete qualifies you for a more im-
portant, better-pay position. In just a few short wecks you are
qualified for certain basic jobs. Then, with every addinonal training
phase that you complete, you qualify "up the ladder” for more
advanced types of positions. Central offers complere Electronics-
TV-Radio training leading to an Associate of Science degree, and
qualifying you as an Electronics Engineering Technician!

Thousands of Central graduates have been placed at almost every technical
level in the electronics industry. Free nation-wide placement service.

Don’t limit yourself! Get the facs on Centrals compiere

3 PROVEN TRAINING PLANS

{Choose the one that fits your requirements)

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

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

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

July, 1956

training that can ke you just as far as you want to gO In
the electronics technician field. Send coupon soday for FREE
brochure on your opportunities in Electronics.

Central offers courses

V E T E R A N S ! approved under G.I. Bill

CENTRAL TECHNICAL INSTITUTE

Dept. A-76, 1644 Wyandotte St., Kansas City 8, Mo.
| Tell me more about how you can qualify me for 3 high-pay Electronics career.

_Phone

l Address
| City State

|

I

I A |
Name ge |

|

|

[

i

~

WWW_akherieanaiadiahistary com


www.americanradiohistory.com

HERSHELS SUMMER
SPECTACULARS !

©O1L CONDENSER

ing
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removed ..
::kn""_ 434 xAYa" X 22

E Pyranol Oil
GcOb\{DENSER
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Re
equip.
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m 2000 PCS. HARDWARE.
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D ENSOEOROSE Pesto knowr;

ST o 0.1
1000V. =

m 30 CERAMIC DISC CON.
DENSERS. 5 mmf o
0L mf, to 3000V TV re-
vairmen

E 8 TUBULAR ELECTRO-
LYTICS. Popular values
to 450V Top makes, axial
leads.

E €0 KNOBS. Instrument,
radlo, TV types. Push.
on & get screw {ypes. Some
35¢c eaz.

springs,

note!

G 10 PANEL SWITCHES.
Miero, car, momentary,
D;xsh & rotary. Wide varl-
ety

m €0 TUBULAR CON-
DENSERS. 25 wvalues!
00035 to 1 mf. up to
€000V. Oils. tan.
n 10 FP & TWIST ELEC.
TROLYTICS. Asstd. to
1000 mrd. to 450V Som:
multiples.

SAVE
$7.07
—

on this ney
6-Position

INDOOR
ANTENNA || %
Reg. 310,95 |
$388
Complete

® Improves vy
eceptian o f:
ou Get y,

MONEY pacy ISS

YOUR CHOICE

ANY KIT

LISTED IN
THIS AD

60 MICA CONDENSERS,
Rare  offer! Postage
stamp - tvpes, 25 values,
00001 10 .01; to 1200
WVDC.  Many silver, 5%
too!
125 CARBON RESIST-
- 30 values; 100
g 1y,

m 30 POPULAR BULRS.
Speclal!  Wide variely
standurd. minjature. screw
and bayonet types 1.1
thru 6V,

12 LINE CORDS. AC/

DC cords: molded plugs.
For alt  elecirical eqpt.
Stock up nowl

50 CERAMIC CONDENS-

ERS. Tubular. dis¢. but-
ton & standoffs! 5 to .01
mmf 10 1000V.

12 VOLUME CON-

TROLS. Handy  shop
asst.  of radio. Tv, lab
unlts, Some Ww.

ronics
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BOOKSH

"HI-FI LOUDSPEAKERS AND ENCLO-
SURES" by Abraham B. Cohen. Published
by John F. Rider Publisher, Inc., 480 Canal
St., New York 13, N. Y. Soft cover, 368
pages. Price, $4.60. (Hard cover, $5.50.)

Suppose you could have, as a permanent
but undemanding guest in your home, one
of hi-fi's leading authorities on speakers,
crossover networks, and bafles—who
would answer practically every single
question on those subjects that could come
up. It sounds like an audiophile’s wild
dream, but this incredible book almost
makes the dream become a reality. For
this volume is, without doubt, the clearest
and most complete treatment we have yet
reviewed on the entire subject of convert-
ing electrical impulses from an amplifier
into the acoustical energy we perceive as
sound in our listening room.

The book is divided into three main
parts, each of which, in turn, is subdivided
into detailed chapters. The general topics
include loudspeakers, enclosures, and “the
room.” Various types of reproducers are
described, their advantages and limitations
are listed, and recommendations for their
use are included. The non-technical music

lover will enjoy the lucid explanations and

porimenters. pote Wik oKts afadelut funch discussions of recent equipment; the tech-

Carienie O SnaRes & sives.  goils for TV. radle, lab. 20 nically minded will find ample material

for cogitation as well as ‘“‘do-it-yourself”

action in the instructions for winding one's

own crossover coils and constructing nu-
merous types of enclosures.

Theoretically solid and practically in-
dispensable, this is a book that fills a big
gap in the literature of high fidelity. It is,
in a word, the best discussion yet pub-
lished of hi-fi's most controversial and
disturbing area.

Recommended: as a must for every mu-
sic lover and audio enthusiast.

20 POWER RESISTORS,

Wirewound, 20 values,
5 ohms to 12.000. 5 to 50
walts, Candohm & tubular
types.

60 CARBON RESIST.

ORS, Insulated: 35 val-
ues, 15 ohms to egs.
14. 1 & 2W. 5¢5 too! Incl.
famous Allen Bradley!

All New MYSTERY PACKAGE
of ELECTRONIC PARTS . :

It's the surprige  WOTTh $40.00

of your 'life! 20
pounds of BRAND
NEW usable

Our Price

3%

201

s
20% 0 \\

PICTURE TUBE BRIGHTENER 9

TERMS: Cash with order or 25% DOWN—BALANCE C.0.D.

GOVTY, surplus,
The ideal gift for
hams, etc.

LS S ¢ S we Y

"THE MIGHTY FORCE OF RESEARCH"
by the Editors of Fortune. Published by
McGraw-Hill Book Co., Inc., 330 West 42
St., New York 36, N. Y. Cloth bound. 308
pages. Price, $4.00.

Scientific research in this country is a

S2RASRAND RIVER. astseinsmickigns four-billion-dollar-a-year business, and it’s
18 Always say you saw it in—POPULAR ELECTRONICS

ALL PRICES NET F.0.B. DETROIT MINIMUM ORDER $2.00

TYler 8-9400

WWW akheriaaniiadiahistary com


www.americanradiohistory.com

CARL E. SMITH, E.E.
President

Then you will want to know

v FCC?

It’s amazing what. the future holds for you
in this modern world of electronics. Let me
send you the entire story—FREE!

o How to pass the FCC Exam ¢ A Sam-
ple FCC lesson e Money-making FCC
License Information

I can train you to pass the Valuable FCC
exam in a minimum of time if you have any
practical experience and a fair knowledge
of mathematics.

CARL E. SMITH, E.E.—~President

INTERESTED IN

Electronics-TV-Radio

| How Can | Get a Valuable
9 FCC oevor: LICENSE?

MY PASSPORT TO FUTURE SECURITY
GET THESE FREE

MONEY MKy

OF RADIO ELECTRONICS

| SAMPLE [t
FCC LESSON g

MASTER COURSE IM B,
ADIO COMMUNICATION S

et spasone by Tioe Tou bite
- R et

These Three Booklets Tell Yu

| Where to apply to take FCC Examinations.
2 Scope of knowledge required.

3 Necessary FCC exam preparation.

4 Positive knowledge check.

And additional data of great value.

JOIN the LIST of SUCCESSFUL ELECTRONIC TECHNICIANS

YOUR GUARANTEE—

Ligggsel = Time WE GUARANTEE to train and coach you at

‘/llarry Q. Frame, Box 429, Charleston, W. Va, 2nd Class 13 weeks home until you pass the all-important FCC

o Charles Ellis, Box 448, Charles City, Tows 1st Class 28 weeks gé%’gﬁgﬁ“"nb 32 .cg.lx}égu éiﬂ ;ﬁlpgg; talgtgg
) n 0

(f{mar Bibbs, 1320 E. 27th St., Kansas City, Mo. 1st Class 34 weeks your t,ramglng without additional cost until

Kenneth Rue. Dresser, Wisconsin 2nd Class 20 weeks you successfully obtain your commercial 1i-

o~ B L. Jordan, Seattle, Washington 1st Class 20 weeks cense—provided you firs¢ sit for this exam-

ination within 90 days after completing our
course.

AND THOUSANDS MORE!

-

NATIONAL HOME
STUDY COUNCIL

THROUGH US—START BUILDING FOR A
PROFITABLE LIFETIME PROFESSION

& Approved Member

N\

) MAIL COUPON TODAY

.‘------II-II-------"‘
* J CLEVELAND INSTITUTE OF RADIO ELECTRDONICS 1

4900 EUCLID AVE., DESK PE-14
EMPLOYERS MAKE JOB OFFERS ] CLEVELAND 3, oHiO ]
EVERY MONTH! | (ADDRESS TD DESK NO. TO AVDID DELAY) i
YOUR FCC TICKET IS RECOGNIZED B 1 et to ko the et e e aus P
BY MOST EMPLOYERS IN THE ELEC- BOoKIel (oI Se Knmateur. Liceing ms woll a3, sarabie F0C:

and the amazing new bookler, ‘‘Muney-Making
" PLEASE PRINT CLEARLY l

TRONICS FIELD AS PROOF OF YOUR
TECHNICAL ABILITY. ]

type exam
I FCC License Informativn,

NAME . ... c0cocennsenssamonssantnscnnes ..-AGE . E

PAVE THE WAY FOR YOUR SHARE ]
OF THE BETTER THINGS IN LIFE. ] ADDBESS . .ooovuvnninnsamoms et ien e i
Fary STATE. . .. 1

I PASTE ON A 2 CENT POSTCARD OR SEND AIR MAIL
Special tuition rates to members of the U. S. Armed Fon-enl

cLEVELAND |NSTITUTE OF HAD'O ELEGTHONIGS Electronic tralning also #vailable to Canadian Residenta

4900 Euclid Ave., Desk PE-14 Cleveland 3, Ohio SN B GED BN GEN BED D BED B BN DM O O AN Om am =
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Centralab’'s NEW Fastatch® |
Senior Compentrol® Kit

PUTS MORE TWEET
IN YOUR TWEETER..,

more woof
in your woofer

How do you titillate your tympanum? With
tones true but tempered? Or do you show no
pity for the plaster and want ’'em true

but thunderous?

Either way, Centralab's new Fastatch
Senior Compentrol Kit is for you. For, quick
as a wink, you can assemble the ultimate in
a compensated control, to improve the
tonal performance of your hi-fi amplifier
or pre-amplifier.

You can get any shatt-length
you want. it's a SNAP to do it:

_a} Snap front unit . . .

e — (with shaft cut to length)
’S@, To rear unit . . .

R (with shatt cut to length)
Ao Add the knobs . . .

b= = =— and there's your

i

compensated control

A special Printed Electronic Circuit*,
pre-wired to the rear unit, automatically
bolsters frequencies otherwise often lost. Two
additional high-boost plates are included in
the kit, in case your taste demands even
further emphasis of the highs.

Ask vour Centralab
distributor for a Centralab
C2-200 kit.

€2-200 Kit...
$4.75
Suggested net price

Send for Compentrol booklet.
'l Write Centralab, Dept. 994G, .
Milwaukee 1, Wis,

*Trademark

Centralab

20

a3

time somebody wrote a book telling us
what it’s all about. This volume provides
insight into the methods, aims, and results
of organized research, Also, by presenting
a detailed panorama of this activity, it
may indicate to many a possible choice

| of career. Electronics is deeply involved

in most scientific work today both as a
tool of research and as an area of explora-
tion for new developments and applications.

Several important areas of science are
covered in the text. Notable for their in-
trinsic interest to POP ’tronics readers are

| the chapters on “The Peaceful Atom,” and

“The Automatic Factory.” Possibilities
of new avenues of communication are ex-
plored in “The Information Theory,” which
forms part of the basis for certain com-
puters.

Recommended: as an engaging treatise
on the relation of modern science to mod-
ern life,

A S WO O oY

"HOW TO SELECT AND USE YOUR
TAPE RECORDER" by David Mark. Pub-
lished by John F. Rider Publisher, Inc., 480
Canal St., New York 13, N. Y. Paper
bound. 140 pages. Price, $2.95.

This book will enable you to get the
most enjoyment out of your tape recorder,
regardless of make or cost. If you are one
of the legion of hobbyists on the verge of
buying a tape machine, and still undecided
about the kind to get, some of the points
covered here may clarify your own think-
ing and help you make a sclection of a
unit that will best serve your needs.

Almost every phase of home recording
is covered, with the exception of servicing
the equipment. Included is some notable
material on microphone placement and
techniques, tape editing and splicing, and
hookup methods. A “Buyer’s Guide” section
describes and illustrates 79 different tape
recorders that are commercially available.

Recommended: for ecveryone interested
in using a tape recorder at home, in
business, at school, etc.

e o

"THE QUEST FOR QUALITY" by Norman
Crowhurst. Published by Norman Price
Ltd., London, England. Distributed in the
USA by British Radio Electronics, 1833
Jefferson Place N.W., Washington 6, D.C.
80 pages. Paper bound. Price, $1.50.

This little volume contains a concise dis-
cussion of the salient points that audio
engineers ‘“go after” in designing hi-fi
equipment and in setting up sound systems.
Descriptive rather than expository, the
text discusses briefly some of the tech-
niques used in checking system perform-

Always say you saw it in—POPULAR ELECTRONICS
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CREI prepares you

quickly for success in

# RADAR W SERVO
I GUIDED MISSILES
i COMPUTERS

= AERONAUTICAL
ELECTRONICS

¥ BROADCASTING

The future is in your hands!

The signs for the future are plain for trained men in the
electronics industry. It is a tremendous industry, and—at the
present {ime there are more jobs than there are trained men
{0 fill them. But—when there’s a choice between a trained

M TELEVISION

¥ MILITARY

¥ Navy W/ caa

¥ COMMUNICATIONS
¥ MANUFACTURING

and untrained applicant, the trained man will get the job.

CREI Home Study . . .
The Quick Way to Get There

Since 1927, CREI has given thou-
sands of ambitious young men
the technical knowledge that
leads to more money and secur-
ity. The time-tested CREI pro-
cedure can help you, too—if you
really want to be helped. CREI
lessons are prepared by experts
in easy-to-understand form.
There is a course of instruction
geared to the field in which you
want to specialize. You study at your convenience, at
your rate of speed. Your CREI instructors guide you
carefully through the material, and grade your written
work personally (not by machine).

Industry Recognizes CREI Training

CREI courses are prepared, and taught with an eye to
the needs and demands of industry, so your CREI
diploma can open many doors for you. Countless CREI
graduates now enjoy important, good-paying positions
with America’s most important companies. Many fa-
mous organizations have arranged CREI group training
{or their radio-electronics-television personnel. To name
a few: All America Cables and Radio, Inc.; Canadian
Broadcasting Corporation; Columbia Broadcastin Sys-
tem; Hoffman Radio Corporation; Glen L. Mlartin
Company; Magnavox Company; Pan American Air-
ways, Atlantic Division; Radio Corporation of America;
Trans-Canada Air Lines; United Air Lines. Their choice
for training of their own personnel is a good cue for
your choice of a school.

[m———————————-

To help us answer your request inteiiigently,

_ MAIL THIS COUPON .

Benefits Felt Right Away

Almost immediately, you feel the benefits of CREI training.
Your employer, when informed of your step toward advance-
ment (only at y}?ur request), is certain to take new interest in
Kour future. What you learn in CREI Home Study can start
elping you do a better job immediately.

PAYS FOR ITSELF QUICKLY. Your very first raise could
repay your investment in CREI training, and leave you a
profit the very first year. Your increases in pay thereafter are
all pure profit, and you’'ll be prepared for many more promotions
and pay raises in the future years of your life.

CREI also offers
Residence Instruction

at the same high technical level—day or night, in Washington,
D.C. New classes start once a month. If this instruction meets
yourl requirements, check the coupon for Residence School
catalog.

INFORMATION FOR VETERANS. If you were discharged after
June 27, 1950—Ilet the new G. I. Bill of Rights help you obtain
resident instruction. Check the coupon for full information.

Gt this fackpacked booklet- it o

Called “Your Future in the New World of
Electronics,” this free illustrated booklet
gives you the latest picture of the growth and
future of the gigantic electronics
world. We'll promptly send your
copy. The rest—your future—is up
to you.

.. TODAY!

| please give the following information:
| emprovep CAPITOL RADIO ENGINEERING INSTITUTE
[ A LA ER R R R R R R R R AR Accredited Technical Institute Curricula—Founded in 1927
| TYPE OF 3224 16th St., N.W.. Dept. 127C, Washington 10, D. C.
PRESENT WORK. «« vovvosvorrevsasssos . Send bookist “Your Future in the New World of Electronlcs” and
I course outline. ¥ |
I SCHOQL ‘0 PRACTICAL RADIO ELECTRONIC ENGI- !
BACKGROUND . vvvvsonscrseinrmes ve... CHECK NEERING |
I e o FIELD OF a lFi'l\inoqR/CAST RADIO ENGINEERING (AM, g
E NICS . ) 7/
l EXPERIENCE .. sssevevons IR RPN GREATEST O PRACTICAL TELEVISION ENGINEERING l
INTEREST D;:‘EEIEONAUTICAL ELECTRONIC ENGI. I
I oo RING

l IN WHAT_ BRANCH OF ELECTRONICS ARE
YOU MOsT INTERESTED?...... -m.

July, 1956

[ R W SR 4 Zone. .
O Residence School

2l
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AT LAST...an entire
hi-fi system in KIT FORM
«..from HARVEY’s!

? Ql}
i
@ ELECTRO-VOICE ‘Aristocrat’ speaxer encto.

sure Kit with SP12B ‘Radax’ Coaxial Speaker.
Completely ready for assembly, including glue, screws and
nails. All parts are pre-cut. Folded-horn corner enclosure
plus full-range 12" two.way speaker gives smooth 35 to
13,000 cps response.

@ TECH-MASTER TM-15A ,,Yiliomson-Type
20-Watt Amplifier Kit
Flat respanse throughout the audible frequency range as
well as considerably below and above it. Yanishingly low
distortion at all normal listening levels. Smooth, crisp, clear

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

9 TECH'MASTER TM‘]7P Preamplifier Kit

Designed to match the TM-15A amplifier. Has cothode-
follower output, 4 input channels, separate bass and treble
controls, 3-position phono equalizer. Comes with sockets,
terminal strips and connectors already mounted.

0 GARRARD Rc ]2] 3-5peed Automatic
Record Changer
Comes ready for immediate use. Intermixes records of all
sizes. Will also operate as manual single-play turntable.

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

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

COMPLETE HI-FI PHONO SYSTEM.. $159.50

will get the same attention as YOU would in per-

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

HARVEY raoio co.. inc.

1123 A f the Ameri
{6th Ave uti';:iesf) Nevf Yorr':z?.‘:i. ju 2']500

22

ance, measuring distortion, analyzing flut-
ter and wow, ete. A chapter on acoustics
contains information that could be of value
in setting up one’s own hi-fi system, such
as the relation between standing waves
and speaker placement.

Recommended: for the advanced audio
enthusiast.

LS S v U we Y

"INTRODUCTION TO COLOR TV" by M.
Kaufman and H. Thomas. Published by
John F. Rider Publisher, Inc, 480 Canal
St., New York 13, N. Y. Paper bound. 160
pages. Price, $2.70.

This is the second edition of a book
which first appeared in March, 1954. The
field of color television has developed to
such an extent in the past two years that
a revision of the original treatise was
needed. The present volume covers such
advances in the art as the magnetic con-
vergence principles used in connection with
the larger screen picture tubes. Also dis-
cussed are the new and simplified circuits
used in receivers,

A basic understanding of the NTSC color
video system as well as an insight into the
workings of a color TV receiver can be
obtained from reading this book, but it is
well for the reader to have some previous
understanding or training in monochrome
television. For such a reader, the sche-
matics and technical explanations included
could prove of great value.

Recommended.: as a basic book on color
television.

LS 0% U w5\

"TAPE RECORDERS AND TAPE RE-
CORDING" by Harold D. Weiler. Pub-
lished by Radio Magazines, Inc., Mineola,
N. Y. Paper bound. 190 pages. Price, $2.95.
(Cloth bound edition, $3.95.)

This is another informal introduction to
the general subject of tape recording at
home, in schools, and for business pur-
poses. Only the most fundamental aspects
of the subjects are covered; advanced
tape enthusiasts may find the treatment
somewhat lagging. Many points are
touched on briefly, such as live recording
techniques, editing, sound effects, and
some maintenance.

Recommended: as a possible “first” book
for the newcomer to tape.

|\ S> W oo N W
"THE AUTOMATIC FACTORY—A CRIT-
ICAL EXAMINATION" by Stephen A.
June and others. Published by Instruments
Publishing Co., 845 Ridge Ave., Pittsburgh
12, Pa. Cloth bound. 81 pages. Price, $1.50.

Everyone’s concerned about automation
as a coming major trend that may have

Always say you saw it in—POPULAR ELECTRONICS
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|

Radio-TV
electronics,
TV servicing,

Color TV

{CA offers you the
finest training

BOOK NOW!

RCA INSTITUTES, INC.

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

July, 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
informatian on Home Study Courses for the be-
ginner and the advanced student.

RCA Institutes, Inc.. Home Study

VETERANS

350 West Fourth Street New York 14, N Y
without obligatian, sena me FREE CATALOG | |
on Home Study Courses in Rodio, Telavition l KOREAN G.1.
and Coler 9. No salesman will <all. P.L. 550
Name .. - | CHECK HERE
Address. . ... S |
City....... Zone......State 0
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GOODMANS |

| |
h\:co_u_s:_mAL!_ |

\_ N Y I I O
R Esll_s‘rﬁ'ncgf‘

plus

YOUR LOUDSPEAKER
plus

A SIMPLE ENCLOSURE

only two-thirds the size required
for a bass reflex

will give you
IMPROVED
SPEAKER SYSTEM

l

|
PERFORMANCE ... . ’
through ‘Friction Loading’ |
l

[

o Extended bass response to 20 cycles
® Virtually no peaks above this frequency
o Effective air-loading to zero cycles —
greatly reducing distortion due to ex-
cessive cone displacement
See your hi-fi dealer, or write for
complete details to Dept. $G-6
ROCKBAR CORPORATION
650 Halstead Avenue, Mamaroneck, N. Y.

far-reaching effects in modern life. A group
of Harvard graduate students spent six
months seeking the answers to the ques-
tions being asked about this subject. This
book is a symposium of their findings and
thoughts based on field research, inter-
views, and technical investigation.

The broad, general concepts underlying
automation, as well as specific applica-
tions in real systems, are examined. Nu-
merous diagrams and photos enhance the
Printed word. The ever-important role of
electronics in developing automatic facto-
ries is underscored.

Recommended: for the lay reader as
well as the technician.

Free Literature Roundup

THE NEW EDITION of “The Ultimate in
Sound” is a 28-page booklet containing
consumer information on the University
line of speakers and enclosures. For your
free copy, write to University Loudspeak-
ers, Inc, Desk LA2, 80 S. Kensico Ave.,
White Plains, N.Y.

“Money Making FCC Commercial Li-
cense Information” is the title of a large,
attractive booklet available on request
from the Cleveland Institute of Radio
Electronics, 4900 Euclid Ave., Cleveland,
Ohio. The booklet explains some of the
Jjobs available to license holders and de-
tails a home-study method which can be
used in order to qualify for the license.

Components for assembling home music
systems are described in the “BIC High
Fidelity Plan Book.” Write for your copy
to British Industries Corp., 80 Shore Road,
Port Washington, N.Y.

All miniature tubes, regardless of make,
are described in Bulletin #PA-1, available
from CBS-Hytron, Danvers, Mass. This
16-page brochure supplies data for 416 min-
iature tube types.

“High Fidelity Home Music Systems” is
the title of a large and lavishly prepared
booklet describing the complete Altec-Lan-
sing hi-fi line. Hints for home users are
included. For your copy, write to either
Mr. H. S. Morris, Product Sales Manager,
Altec Lansing Corp., 161 Sixth Ave., New
York 13, N. Y, or to Altee Lansing Corp.,
at 9356 Santa Monica Blvd., Beverly Hills,
Calif.

A miniaturized and inexpensive test in-
strument known as the “Diagnyzer” is de-
scribed in an illustrated data sheet which
outlines the device's use to servicemen,
SWL's, audiophiles, and handymen. Write
to Apparatus Development Co., 115 Main
St., Wethersfield 9, Conn. —30—

24 Always say you saw it in—POPULAR ELECTRONICS
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| ALL TUBES UNCONDITIONALLY

pay
shlpping

charges ¥ 6AU6
| GAUSGT
v

TRADE-IN ALLOWANCE
for your old dud deductible from T. M.
list price.
107-14” $2, 15" $2.50, 16"-17" $3.50,
19* $4, 20" $4.50, 21" 3$5.

BRAND NEW TV

PICTURE TUBES

RCA and DUMONT Licensed
Partial Listing
No dud required
Type T.M. Price | Type
10BP4 i ‘ 16RP4

12LP4 17BP4
12qP4 E 17GPa
13Cpa ) 17LPa
1SDP4 19AP4
18DP4 : 20CP4
16GP4 21ALP4A
16KP4 21EP4

Picture Tubes Shipped F.O.B.
Passaic, N. J. Via Railway Express
Dept. PE-7

GUARANTEED FOR | YEAR ANY

® PRETESTED TUBES
® INDIVIDUALLY BOXED

“ASSORTMENT
RECEIVING

UBES

41

Quantity Buyers!
100 Tubes — $38.00

FREE POSTACGE cn all pre-
paid contineutat 1. S, A.

| esH7 12BA6
6SJ7GT | 12BES
| 6SK7GT | 12aZ7
6SL7GT

! DISCOUNT orr:lrr:i 25dc hand;iua gl'sméue

on all orders under .00.

TUBE MAR 259, Deposit on all C.0.D.’s.
3 HOUSE Subiect to prior sale.

The Lokpet Bldg. Passaic, N. J.

PRescott 3-0330

Abraham Marcusico—&cthor of J‘Eﬁ&us best-seller

“Elements of Radio’’ makes amazing offer!

~Y TRY MY 5 COURSE FREE

REPAIR

FOR 1 MONTH ‘

Here It is! The most amazing guarantee ever offered on any
radlo-TV course anywherel We’ll send you Abraham Marcus’
course to use FREE for one fuil month! 1f in that time you
haven't actuaily made $100 fixing radlos and TV sets, just
return the books to us and pay not a penny!

Why do we make this sensational ofer? First, because these
books are so easy to use. They are written in the same clear,
easy-to-understand 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 you master the
first few chapters of the TV book you are ready for business—
ready to do service jobs in the field—jobs that account for
over 80% of all service calls.

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

WHAT YOU GET IN THESE 3 GIANT YVOLUMES

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 the Motorola
19-inch color receiver.

RADIO PROJECTS. Build your own receivers! Gives you 10
easy-to-follow projects, including erystal detector receiver—
diode detector receiver—regenerative receiver-—audio-fre-
quency ampliffer—tuned-radio-frequency tuner—AC-DC super-
heterodyne receiver—ete.

July, 1956

“If you haven't earned at least $100 in spare
time during that period you pay not a cent.”

RADIO SERVICING Thneory and Practice.
Here is evervthing you need to know about
radio repalr, replacement, and rezdjust-
ment. Easy-to-understand, step-by-step Belf-
training handLook shows vou how to iceate
and remedy defects quickly, Covers TEF re-
ceivers; superheterodyne receivers: snort-
wave, portable, automobile receivers etc.
Explaing how 10 use testing instruorents
such as meter, vicuum-tube volimeters,
tube checkers, etc., etc.

'Pren’ice-HaII. {nc., Dept. §702-J1
IEngIewood Cliffs, New Jersey [ |

IPleBse send me Abraham Marcus’ TV & RADIO REPAIR COU’RSEI
{3 volumes) for 10 days FREE examination. Within 10 davs | will
either return it and owe nothing, or send my first pavment of
$5.60. Then. after 1 have used the course for a FULL MONTH, if
1 am not satlstied I may return it and you will refund my first
payment. Or I will keep the course and send ydu Lwe more pay-

l ments of $5.60 a munth fur two manths.

INnme hgt 0O T 3y g tan 00O £y . i o Ceahe e v
IAddress P T L ¢ neig e, T () B

.Cn.y . =3 g .Zone. ... .State.
roR OD D SR v O 0D OF 0N 00 50 OF 00 5B 5 =
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BUILD ALLIED'S ownN
knight-kits

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

BUILD THE
BEST!

Sensational
“SPACE-SPANNER"

Band-Switching Receiver Kit

THRILLING SHORT WAVE
AND BROADCAST

$'|395

All-new 2-band receiver—easy to build—a great
value! Pulls in thrilling short wave including
amateur, aircraft, police and marine radio (6 to
17 mc), and standard broadcast. Features special
highly sensitive regenerative circuit. Has 4* PM
speaker and beam-power output tube for stron

volume. Kit includes calibrated panel, punche

chassis, all parts and tubes, detailed instructions
(less wire and solder). 7x101/fx6'; for 110-220 v.

Model
$-243

50-60 cycles AC or DC. 414 Ibs. |
Model $-243. Net F.0.B. Chicago. $13.95
$-247. Matching cabinet for above. ...2.85

New knight-kit

_ Transistor Radio Kit
Printed Wiring Circuit
Model $-775

|

ONLY s675

with Headphones
and Antenna ,

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

Madel 5-775. Net F.O.B. Chicago. $6.75 i

(99 WRITE FOR CATALOG

Soe the complete line of fomous
Knight-Kits, including Oscilloscope, VIVM,
VOM, Signol Trocer, Tube Checker, Hi-Fi
Amplificrs, Amoteur Transmitter ond dozens
of ofhers. Write today for the 324-poge
ALLIED Cotolog—the leading buying guide
to everything in Electronics.

Allied Radio Corp., Dept. 79-G-6
100 N. Western Ave., Chicogo 80, IIl.
Please ship the following Knight- Kits:

0O Please send FREE 1956 Catalog.

Name,

Address

City. Zone, State,
L2 ¢ B N 0 B 0 F B B ¢ B |

. )
WHAT’S THE

e

£y

| N——
PE snswer?

ZZAAAAAA N HHHHHERTITTH

PHASE THE “INTRUSION ALARM”

1 put together the “Photoelectric Intrusion
Alarm” described in your October, 1955, issue.
After I plugged it in, the thyratron turned blue and
the relay closed, but then the phototube would
not let the relay open.

DONALD TRAVER
Alameda, Calif.

The thyratron photocell alarm is a half-cycle
device and must be properly phased for the
phototube to assume control of the thyratron
grid. The theory (backed by practical ex-
amples) was discussed in our May, 1955, issue
on page 82. To alter the phase of the positive-
going a.c. cycle, simply reverse the trans-
former primary or secondary leads (either one
will do—don’t do both or you'll be back where
you started). As soon as the phase has been
corrected, the light shining on the photocell will
cause the relay to open. Breaking the light
beam will cause the relay to snap shut, but
then reopen as soon as light strikes the cell.

INCREASING STROBE FREQUENCY

I am building the “Workshop Stroboscope”
(September, 1955, page 55), and would like to
increase the frequency of flashes to 240 cycles.
Is it possible with this design?

DAVID A. KAVANAGH
Southbridge, Mass.

Contributing Editor Harvey Pollack reports
that the original flash rate of 60 cycles could
probably be increased by reducing the value
of cathode resistor R8, but this might not work
too well. Gas tubes are considered to be very
poor oscillators even at medium audio frequen-
cies. When higher flash rates are called for
the general practice is to use a multivibrator
circuit rather then a gas tube. Keep in mind
that frequencies of revolution as high as 3600
cycles can be clearly seen with this basic
design.

REGENERATION IN TV BOOSTERS

Since I live in an area where we can tune in
a number of TV stations over 100 miles away.

| I was wondering if the “Regenode” principle (Jan-

uary. 1956, page 51) could be applied to a TV
booster?

S. W. BITTENBENDER

Eagle River, Wis.

The “Regenode” idea proposed by Tooker
in his article on a standard broadcast AM re-
ceiver would not be suitable for TV booster
circuits. There are a variety of good reasons,
but the most important one involves obtaining
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LIFETIME GUARANTEED

BRAND NEW ® We guarantee to replace tubes labeled MAJOR BRAND forever ® Each
tube Individually Boxed and Guaranteed For Life ® Over A Half Million
PICTURE TUBES Tubes Always In Stock ® Immediate Shipments ® Free Postage On All
¢ RCA Licensed. Orders With Full Remittance.
+ One Year Unconditlonal Guarantee.
Type Price Type Price ’
ioEa $51%0 | 85 s20%s HERE’S HOW LIFETIME GUARANTEED TUBES
2LP4 14.38 19AP4 4.81
14BP4 16.85 212;4 28.79 ® SAVE YOU MONEY o
16RP4 19.38 | 21EP4 28.79 " "o o "
Teips hsiss 24AP4 42.50 L] 'II’Ihere are fewer ’c'all b(.:cks. There ore no out ?f date'’ tubes
Picture Tubes shipped F.0.8B ® "'Peak Performance’’ testing in our fully equipped Testing Department
arrisom Mgl O before shipment guarantees quality.
0zZ4 .43 | 3CB6 .52 | 6B4G .52 | 6L7 .42 3 7E5 45 | ISBG6G (.15
BEIEWUHPI'NaDdDVDHRF AB{‘I;‘;E’!;EIA" 1A4P .33 | 304 .48 | 6B8 .69 | 6N7 .60 | 7E6 .95 | 1978 .68
n .
e s L O AT B IA7GT .43 | 3Q5GT .57 [ 6BA6 .47 | 607 .40 | 7E7 70 | 214 .39
tennas, Use on top of TV, IB3GT .65 | 354 .47 | 6BA7 .58 | €54 40 | 7F7 .59 | 25AV5GT.78
List price $9.95 $3.99 each IC5GT .41 | 3v4 .47 | 6BC> .47 | 68A7 45 | 7F8 .70 | 25BQ6GT .78
YOUR 1D05GP .43 | 5BQ7 .89 | 6BC7 .80 | 6SC7 .48 | 7G7 .75 25L6GT .47
Lots of 3 PRICE $3 29 h {E7GT .41 | 4B27 .95 | 6BE6 .45 | 68G7 4l | 7H7 .50 25W4GT '43
® eac IG6GT .41 | 5aw4 .75 | 6BF5 .40 | 6SH7 .43 | 747 5 | Sers e
IH4G A3 | 516 .63 | 6BF6 .50 | 6837 43 | 7K7 .75 5 H
FREE BONUS BOYX IH5GT .47 | 5T4 .69 | 6BG6G 1.15 [ 6SK7 .45 | 707 .75 | 2526 -37
. i1J6GT .47 | SU4G .43 | 6BH6 .50 | 6SL7GT .85 } 7N7 .50 | 27 .25
With Every $25 Order I 45| 5uB .74 |6BJ6 .47 | 6SN7GT .55 | i2av6 .37 | 35A5 .46
e 1 RCA Cheater Cord e 55 | svaG .59 | 6BK5 .68 | 65Q7 .39 [ 12AT7 .66 | 35B5 .50
+ 10 Assorted resistors ILA4 .57 | 5Y3 31 | 6BK?7 .76 | 63R7 42 | 12AZ27 .63 | 35C5 .50
. thb Ass«:rted 2 Color ‘blank’ iLAG .47 | 5Y4G .36 | 6BL7GT .75 | 6887 41 1 12AU6 .41 | 35L6GT .47
ube cartons LB+ .57 | 523 .40 | 6BNG .58 | 6T4 .95 | 12AU7 .53 § 35w4 .34
R oo Tatul iLcs .49 | 6A7 87 | 6BQ6GT .78 {678 .68 | 12aV6 .35 | s.o” gy
« 1 6CB6 tube ILC6 .47 | 6A8 45 | 6BQ7 .78 | 6UB 75 | 12Av7 .67 | 5o i
- ILD5 .57 | 6AB4 .43 | 6BY5G .58 | 6V3 .80 | 12AX4GT .65 3525GT '34
FREE CLOCK RADIO ILE3 .57 | 6AC7 .67 { 6BZ7 .88 | 6V6GT .46 | 12AX7 .58 37 '29
With Every $125 Purchase Within 30 ILGS .57 | 6AF4 .79 | 664 .37 | 6W4GT .39 | 12B4 .68 =5 '45
Days Vgake_mnstev; cll(ock radio :mh ku- ILH4 .64 | 6AGS .50 | 6C5 35 | 6W6GT .53 | 12BA6 .46 e -50
O S SO TSC OC My ovEmentigwa 108 {LN5 .47 | 6AG7 .69 | 6CB6 .49 | 6X4 .34 | 12BD6 .48 | 50B5 .
Ios D ButTiant Srom MAJOR BRAND IN5GT .50 | 6GAH6 .69 | 6CD8G 1.15 | 6X5 34| 12BE6 46 | 5005 .50
U Bves T ey OF Geits {R5 .50 | 6AJ5 .70 | 606 .48 | 6x8 .73 | 12BH7 .60 | 50L6GT .43
<= 185 42 | 6AK5 .54 | 6ES .44 | 6Y6G .55 | 12BY?7 .65 | 75 42
FREE GIFT CERTIFICATE T4 50 [ 6aLs .39 [ 6F5 37 | 724 .45 | 12827 .61 | 76 42
Worth $5 toward the furchasa of any of 1ug .47 | 6AQ5 .46 | 6F6 .38 | 7A5 .53 | 12CU6 .95 | oo 38
BT cant with any order of $50 ar more, Us .42 [6aRs .46 |sGs .10 |786 .45 [125A7 45| 3¢ ot
HgE R IOt R A I v B4 L v ol Fsol ol | 3
order (s 355 or more. X2 61 [BASE 170 1 64 179 [ 7A8 45 | 128K7 48 | T
2A3 .35 | 6AS7G  2.19 | gy5 39 | 785 .39 | 12SN7GT .56 HILIGT '
USED TV SETS 2A5 .57 | 6AT6 .39 616 47| 786 a2 | 12sa7 37 .09
2A7 .53 | 6AU4GT .65 R7 :
i 817 .43 | 787 41 | 128 45 | (I7N7GT
Picture Tube Guaranteed 3A4 -51 | BAUSGT .59 12V6GT .45
ol saus & 6J8G .85 | 7B8 45 . .09
To Work! 3A5 .50 1 6A 42
. 3ALS a5 | 6AVSGT .65 | 6K6GT .37 7C4 .39 | 12X4 37 | 1t7P7GT
e Emerson e RCA e Philco ¢« GE e . i 1A7 12 {
Motorola e Zenith o Capehart o Others 3AU6 .48 | 6AVSE .39 | 6K7 .39 | 7C3 42 | 14A .
10" SET 3BC5 .54 | 6AX4GT .60 | 6K8 .65 | 7C5 .43 | 14B6 .38 | 11723 .35
B U g B0 g 3BNG .70 | 6AX5GT .57 | 618 .68 | 7¢7 4511407 .50 | 117Z6GT .63
12" s
N T R e 22105 WE PAY ALL POSTAGE on orders shipped In USA, Territorles and APO's. Send
14" SET only purchase price of merchandlse. Please Include approximate postage on
ggl";g,é"?de.l. T o e _%gz:gg foreign shipments. All orders subject to prior sale. Add 25¢ hand!ing on orders
16" SE under $5.00. Quantity users write for speclal discount.
Table Model .%$32.00
Consgle .. ........... ...%$34.98
S N Eadin ... .%37.00 ALL PARTS SHIPPED F.0.B., HARRISON, N. J.
Console . .. S o .....%39.00
All prices F.0.B. Harrison, N. J. Prices Write for FREE Tube List—Order Blank—and FREE Sample Tube Carton. We
S, CORITEG G HmSri o e £20 Want Y-0-U on Our Malling List!
This Is Worth )
MoN-EY TUBE CO.
Mention This Ad! 3
Asn d F Thr ehe } »
6SN7GT's will be o
shipped FREE Romano Bldg. Harrison, N. J.
with any order of 4
$10 or more. Essex 4_ 106
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Learn at Home

in your spare time

to Fix Electric
Appliances

N WS OEEED | e

Better Pay-More Opportunifies

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

A Way to Extra Money

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

NRI Sends Tester to Learn and Earn

need proper equipment to service today’'s automatic ap-
gl?gnces. Wltr‘: this co‘ixrse vou get parts to build professional
type, multi-use Appliance Tester. You learn to use it. Takes
guess work out of servicing. Mail coupon for FREE book and
Sample Lesson. See how easy ib
is to learn. Find out about NRI
—a school that for more than
40 years has been training men,
through home study, for success,
good pay jobs. Our reputation,
record, experience back up this
course. Write now to: Electrie
Appliance Training, NRI, Dept.
D4G8, Washington 9, D. C.

" DN
Lesson and Book ’4%,
FREE 4o tis now: &
| NATIONAL RADIO INSTITUTE

Dept.D4G6, Washington 9, D. €. . l
| Send me Lesson and Book Free. No Salesman will call, |

Name sorevaceacoannnnas - v - 2 oo s AR e cvannnns
| }
WA ddress - ——mmsr et 5 - o Tame - s e e e A |
l (Gt Y remyom= - - sy o - ol s - Zone. ----.. State ..v.ooonen |

LAPPROVED MEMBER NATIONAL HOME STUDY COUNCIL 1
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signal gain in the booster without introducing
unnecessary circuit noise. A regenerative cir-
cuit does not meet these requirements. The
"Regenode” operates by properly coupling the
regenerative circuit to the antenna as well as
to the detector stage. At broadcast station fre-
quencies, and probably up to 20 mec., the
"Regenode” idea would be fine, At v.h.f., the
regeneration noise would overshadow the gain
and produce a TV picture full of “snow.” In
addition, a regenerative circuit is sharply
tuned—which is just what we don't wamt in
a TV booster.

MORE ON "PROXIMITY DETECTOR”

Is it possible to use the "Proximity Detector”
(April, 1956, page 65) under outdoor conditions
and with a hundred feet of “feeler” wire?

JAMES W, PLUMMER
Portland, Maine

No. Growing things in the neighborhood of
an outdoor feeler wire would seriously change
coupling conditions to ground and trigger the
system spuriously. What you probably have
in mind is an electric fence capacity relay or
something very similar.

I would like to know if a Raytheon 2C33 thyra-
tron could be made to work in the capacity-oper-
ated relay instead of the 2D21.

KENNETH LUNDGREN
Blue Island, Ill.

As the characteristics of the 2C33 thyratron
are appreciably different from those of the 2D21
type, we would hesitate to recommend the use
of this tube in this circuit.

Canadian Jobber Addresses

In the May issue, we published a letter from
POP’tronics reader S. Cramp, Welland, On-
tario, concerning the availability of radio parts
and components. Information was requested
from our other Canadiay readers as to names
and addresses of parts jobbers that carry large
stocks and who might do mail order business.

Within the past few weeks, we have received
many letters answering Mr. Cramp’s questions.
Messrs. Lavoie, lkuta, Hunter, Rees, McKin-
ley, Golding, and others suggested the com-
panies listed below:

Universal Electric Co.
5375 Cochrane Pl.
Montreal, Que.

Electro-Sonic Supply Co.
543 Yonge St.
Toronto, Ont.

Alpha Aracon Radio Supply
29 Adelaide St. West
Toronto, Ont.

Canadian Electrical Supply
522 Yonge St.
Toronto, Ont.

Factory Products Ltd.
88 Arthur St.
Winnipeg, Man.

Always say you saw it in—POPULAR ELECTRONICS
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“BUT DARLING ,WE CAN STAY HERE FOREVER'
THOSE ARE BURGESS BATTERIES'”

Guaranteed
against dam.
aging your
Flashlight.

Chrome pro-
tected for
fonger lite.

Only the revolutionary new Burgess
wafercell construction can guarantee
you longer listening per battery. Get
them from your dealer today.

LASTING POWER « UNIFORM DEPENDABILITY

MAKERS OF THE FAMOUS RADAR-LITE

LEARN

RADAR MICROWAVES
TRANSMITTERS
CODE TV  RADIO

Phila. Wireless Technical Institute
{533 Pine St. Philadelphia 2, Penna.
A Non-Profit Corp. Founded in 1908
Write for free catalog ""P"

POCKET RADIO

LISTEN WHILE YOU
WALK DOWN THE STREET!

sum n_wy poeket—wt. anly 7 ozs. Size
23, %47, x1%”7. Beautifal Biack Gold Plastio
Case. I\O HOOKU P#—NQ WIRES—NO
PLUG-1NS! Self-contnined. 150-honr life
flanhlig} br(l:rl-n aud BUILT-IN AN-
TINNA. P(LI I‘t' NU AERIAL HOOK-
Urs EVER! G U ANTEED RECEYTION
OF R\DIO 3TAN lONb l) 50 MILES up to
s [ powerful staiions! New patented
iuper regeneritive [uotriole tube and trana-
former andic stuge for alarp sclestivity and sensi-
tivity! Easy to use top tuver e walki n:)
2 Tiny. lmn(x reoanl e xrwlluLL'lS\Ob \LO
LIgT EN \VI LE YQU W . VIBIT, URI\
IUDEﬁR SLEEI’A\’Y!'I\ l: -ANYWHERE
MONEY-BACK GUARANTEE AND ONE YEAR

SIIRVICE GUARANTEE. o A AR &1
{e! mn) and pay pastiian plua postags on
SEND ONLY $5.00 (ifi.cr) 5 send 'si05 foe poazinid defivery GET

YOUR TINYTONE REAL POCKET RAD O now and be ready
Civil Defense Alarms. news, music. sports. etc, on a moments
without bothering those around you. N0 L AN UNWULKA
PLEIE KIf OR PLAYTHING. BUI A KREAL POCKET nxulo' bh pped
coiplete wit' batteries—Ready to listenl Avwaitable only from: WESTERN
RADIOQ, DEPT. APL-7, Kearney, Nebr.
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got a =

MECHANICAL SKILL

You'll go places
FASTER in the

U.S.AIR FORCE!

HERE’'S WHY: Men with mechanical skills
find that they can get ahead in the U. S.
Air Force. As an Airman, you’ll have the
chance to develop ycur technical ability
and learn a skill that will pay well — and

win you extra stripes. Such interesting

career fields as Aircraft and Engine Main-
tenance, Rocket Propulsion and Intricate
Equipment Maintenance are open to you,
if you qualify.

Don’t delay—visit your local Air Force

Recruiter, or mail the coupon.

SEND FOR YOUR FREE BOOKLET
Entitled: Pocket Guide to Air Force Opportunities

Name.

Paste coupon on postcard and mail to

AIRMAN RECRUITING INFORMATION BRANCH
BOX 2202, WRIGHT-PATTERSON AFB, OHIO
Please send more information on my opportunities for enlisting in the

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

M-28-PE3

Address.

AIR FORCE |
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Build a Single

Transistor Megaphone

THLETIC COACHES, lifeguards, po-
licemen, firemen, plant guards, con-
struction foremen, CD workers, and carni-
val spielers are but a few of the people
who need to use their voices to issue com-
mands, make requests, outline directions or
to instruct and influence the public. If you
or any of your friends have ever handled
one of these jobs, you'll know how easy it
is to strain your lungs and vocal chords in
the attempt to outshout background din
or to project your voice over a moderate
distance. And you’ll know how valuable a
simple megaphone can be in directing your
voice.

The conventional megaphone is a conical
tube used to concentrate and to direct
one’s voice. It is named from the two
Greek words meaning “great or mighty”
(mega) and “sound or voice” (-phone).
While such an instrument does concentrate
and direct the voice, the user still has to
shout to obtain any real volume. Even if
the only time you have to raise your voice
is to call the children home from play, you
won't have to strain your lungs to give
your voice the authority of power when
you use the electronic megaphone de-
scribed here. Lightweight, compact, port-
able and comparatively inexpensive, this
instrument can be assembled and wired in
one or two evenings, even by a hobbyist

July, 1956

By
GARNER, JR.

“‘ LOUIS E.

Save your voice . . «
let the electronic megaphone

do all your shouting for you

Cover Photo by Mawnard Frank Wolfe

who is still fairly new to the electronics
“game.”

Construction Hints. In the author’s
model, the amplifier circuit is housed in a
standard ICA “Channel-lock” aluminum
utility box. The University speaker trum-
pet, battery boxes, terminal strip, and
transistor were attached to this housing.
The microphone is mounted by cutting a
slightly undersized hole in the “back” cover
of the amplifier housing, then using a force
fit to mount the microphone cartridge and
its rubber mounting ring in place. If you

Almost all the transistor project construc:
tion articles published thus far have featured
the use of low-power transistors. “High-pow-
er” units (1 to 5 watt ratings) have, in the
past, been relatively expensive and difficult .

to obtain. The device described in this ar-
ticle uses a commercially available power
transistor. Although the transistor used is

more costly than lower power units, the total
cost of the components needed is comparable
with other transistor projects—for only a sin-
gle transistor is used and other expensive
components, such as matching and interstage
transformers, have been eliminated. Thus, this
project is suitable both for the more advanced
worker desiring to gain experience with pow-
er translstor circuits and the experimenter
looking for a simple—vyet useful—project.

THE EDITORS
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wish, you can apply a thin coating of rub-
ber-to-metal cement around the rubber
mounting ring prior to installation.

In the interior view of the completed
model, the parts arrangement used by the
author is clearly shown. However, since
neither circuit layout nor lead dress are
critical, you can either follow the model

HOW IT WORKS

The megaphone is basically a single-stage com-
mon-emitter transistor amplifier. It differs from
conventional audio amplifiers in several respects.
First, the use of a transistor permits a single low-
voltage (6-volt) power source to be employed. Sec-
ondly, the low input impedance of the transistor
permits direct coupling between the carbon micro-
phone and the base-emitter circuit, eliminating the
need for the usual input matching transformer. In
a similar fashion, the low output impedance of the
power transistor permits direct coupling to the
small paging ‘“‘trumpet’” used as a loudspeaker,
eliminating the need for an output transformer.
Finally, since the instrument is designed for “‘close-
talking,” its output level may be varied simply by
varying the level of the voice. Hence, no volume
control is needed or provided.

In operation, sound waves vary the mike resist-
ance which, in turn, results in a similar variation
of the transistor’s base bias current. Since the base
bias current determines collector current, the audio
signal appears in the collector-emitter circuit, but it
1s of much greater amplitude due to the gain of
the transistor. Small variations in base current re-
sult in much larger vartations in collector current.

Emitter resistor KR! provides a degree of d.c. sta-
bilization by setting up a bias voltage which tends
to oppose major changes in the transistor’s d.c. op-
erating currents. 1f the collector current tries to
increase appreciably, the bias across R! tends to
reduce base current, restoring collector current to
normal. This resistor, by providing some degenera-
tion, helps keep distortion to acceptable figures and,
at the same time, increases the input impedance of
the transistor to insure a more efficient transfer of
the signal from the microphone to the transistor.

The remaining electrical components in the cir-
cuit are capacitors €I and £2, switch SI, and the
power source. Capacitor CI is used simply to ab-
sorb transient peaks as the circuit is turned ‘‘on”
and ‘“‘off” and thus to prevent current surges from
shortening the life of the transistor. Capacitor C2
is a simple bypass unit to reduce microphone ‘‘hiss”
and is furnished by the manufacturer of the micro-
phone as a part of the “mike” assembly.

or design your own amplifier “cabinet” and
layout, as you choose. Resistor R is made
up of three (3) 10-ohm, 1-watt carbon re-
sistors, installed so that all three may be
connected in parallel, two may be used in
parallel, or one may be used alone. The
final arrangement is determined after all
wiring is completed and the unit is ready
for test. Connect the microphone’s return
lead temporarily to the center of the power
pack, so that only three (rather than six)
volts are applied to this circuit.

The 2N68 power transistor may be sup-
plied with either of two types of lead con-
nections. These are shown at (A) and (B)
in Fig. 1. If your unit is provided with the
lead arrangement shown at (B), you can
use a subminiature “in-line” tube socket
for the transistor. If your unit has the
lead arrangement shown at (A), you'll
have to make soldered connections to the
transistor terminals. Leave the transistor
leads at least one inch long and protect
with insulating spaghetti tubing. While
soldering each connection, hold the lead
with a pair of long-nosed pliers at a point
between the body of the transistor and the
place where the soldering iron is applied.
The pliers act as a “heat sink” to absorb
excess heat and to prevent accidental dam-
age to the transistor.

Note that no ‘“ground” connection is
shown in the schematic diagram. The col-
lector electrode of the transistor is con-
nected—internally—-to its outer shell, and
this is automatically ‘“‘grounded” to the
amplifier housing when the transistor is
installed. Do not connect any other part
of the circuit to “chassis ground.”

Parts Substitutions. Quite a number
of parts substitutions are possible if needed
to meet the requirements of the individual
builder. The transistor specified in the
parts list and used in the model is a Syl-
vania Type 2N68 p-n-p junction power
transistor. A Sylvania Type 2N101 may be

SPKR.

B
25ufd. |

(R)
sl (SEE TEXT) 8
Bl 6V
+ = E c
ij—
(8

Fig. I. Schematic wiring diagram cf transistor-  BI—Four 6-voli Size C’* flashlight batteries in
ized electronic megaphone. See parts list at right. series (Burgess No. 1)

C1—25-ufd., 6-volt capacitor (Barco P6-25)

C2—Paper bypass capacitor (part of MIC.)

RI—Three 10-ohm resistors (see text)

SI—S.p.s.t. push-button switch

TRI—P-n-p power transistor (Sylvania 2N68)

MIC.—Carbon microphone cartridge (Shure
R-10)

SPKR-—-45-ohm low-power “paging’”’ speaker
(University No. MIL-45)

1—Cabinet, 512" x 3 x 214" “"Channel-lock’
box (ICA No. 29410)

2—"Battery-boxes’’ holding two Size "“C’’ cells
each (Austincraft)

1-—Microphone adapter (Atlas AD-11)-—optional

I—Terminal strip, with 3 insulated terminals

1—Transistor socket (if needed—optional)

1—34’ rubber grommet

Misc. machine screws, nuls, lock washers, wire
and solder

32
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TO CARBON
MICROPHONE

. SWITCH (S, R1 AND
..L ARE BEHIND TRAN-
-ISTOR

\ BATTERY
splaced ’ HOLDOERS
toggle ]
esired.

TRANSISTOR
SOCKET

B TRANSISTOR (2N68)

substituted directly for the 2N68. If de-
sired, n-p-n junction type 2N102 may be
used in place of the 2N68, provided the
battery polarity is reversed as well as the
leads to capacitor C1.

Although Burgess No. 1 (size “C”) flash-
light cells are employed in the model, other
size cells may be used instead. A size “D”
cell will provide slightly longer battery
life. And if the individual builder’s layout
and housing permit, four large mercury
cells (such as Mallory Type RM12R) will
provide the maximum in hattery life.

Capacitor C? is non-critical, and either a
larger or smaller unit may be employed
here. It is best to use at least 10 pfd., if
possible, but values as large as 200 gfd.
may be used if desired. Regardless of the
capacity, make sure that the working volt-
age at least equals 6 volts. A higher work-
ing voltage is all right.

Adjustment and Test. With the wiring
completed, double-check all connections be-
fore installing the batteries. Make sure
that C1 is installed with the proper polar-
ity, that SI is “open,” and that there are

July, 1956

no shcrts in the wiring. Make sure, too,
that the “return” lead of the microphone
connects to the “3-vclt” position on the
power supply (two cells on either side).

When you are sure there are no errors in
wiring, push the switch “on” and speak in
a normal or slightly loud voice into the
mike. Have a friend listen to note volume
and quality of the amplified voice. Now,
connect two of the 10-chm resistors in par-
allel ta change R1 from 10 to 5 ohms. Try
the unit again. You'll probably notice an
increase in volume. Finally, connect all
three resistors in parallel, dropping the
total resistance to a little over 3 chms.
Again try the unit. For a final connection,
use the maximum resistance you can which
gires the best compromise between volume
and distortion. In general, the larger R1,
the better.

Once you've selected the best value for
R1, try transferring the “return’” micro-
phone lead to the 1.5-volt (one-cell), 4.5-
volt (three-cell) and €-volt (four-cell) po-
sitions, trying the unit after each change.
Make the final connection to the terminal
which gives the best over-all results. The
3-volt {two-cell) tap was used here. —f{0}—
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TV FOR THE TROOPS

Live and filmed shows are now telecast

to men at remote installations

Gathered round
the TV set in the
dayroom of the
1605th Air Base
Sq., these men sta-
tioned in the
Azores are enjoy-
ing one of the many
video shows recent-
ly made available
to them. This in-
stallation is  the
Armed Forces' first
overseas setup.

Service personnel pitch in to help set up a new

transmitting site in Bermuda. Men and machine
combine to raise antenna and set it in place. Four
corner reflectors are mounted on top of tower.

With frank eagerness, air base men hasten to
uncrate a new and welcome arrival at their field
{right). TV transmitter and related equipment are
purchased by Armed Forces for overseas sites.

34

Department of Defense

YROUCHO MARX, Marilyn Monroe, and

¥ Baston Blackie in the dayroom! Is
this the figment of some lonely GI's im-
agination, or is it another super-colossal
USO show on tour?

Neither—it's the new Armed Forces Ra-
dio and Television service in action. Spe-
cially constructed networks are now send-
ing both entertainment and educational
programs to our overseas troops in many
remote spots not previously reached by
any telecast. As a result of close coopera-
tion by commercial organizations, at least
cleven GI stations are now operating, with

. »
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as many more planned for the coming
year. Programs are mostly on film, but a
large number of live shows of special and
personal interest to servicemen are also
transmitted.

Responsible for selecting and sending
the programs is the Office of Armed Forces
Information and Education (OAFIE),
which was assigned the task in October,
1953, by the Department of Defense
(DOD). Up to this time, the Air Force—
on its own—had started a test station at
Limestone (now Loring) Air Force Base
in northern Maine. This station began tele-

One of the most
popular of the
"live" shows s
this indoctrination
program on which
wives who have
been at a base for
a fairly long time
answer  questions
from wives who
have just arrived.
Other "live" shows

make wide use
of local talent.
July, 1956

Live programs of
interest and impor-
tance to service
personnel are a
part of the pro-
gramming of the
OAFIE television
system. Base com-
manders can reach
large numbers of
troops convenient-
ly and efficiently.
Cameras are
manned by enlist-
ed men at base.

casting on Christmas Eve, 1953, to its air
base population of 15,000 men, women and
children—nearly all service personnel and
their families.

Arrangements were soon made by the
Air Force whereby sponsors of commer-
cial programs furnished film recordings
(kines) and filmed programs for use over
the Loring station. When it became ap-
parent that TV activity would increase,
formal agreements were made between
DOD and the networks, in which DOD got
agency and sponsor clearance for use of
their shows. Performances were soon un-
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der way. Kines have since been augmented
by industrial films, Armed Forces Infor-
mation films for orientation and training,
and feature pictures furnished by the film
industry and TV producers. Stations now

operate in the Azores, Libya, Iceland,
Greenland, Saudi Arabia, Bermuda, Eri-
trea, Cuba, and the Philippines. Unlike
the wartime years, when most bases and
camps were populated entirely by GI's,
many present installations have a large
family population. Programs are often de-
signed to appcal to women and children
as well as to the men.

In addition to films and kines, each sta-

Radio Speeds Drive=in Service

PEEDING scrvice at drive-in restaurants is
Motorola's “Handic-Micro-Talkie,”” which en-
ables carhops to call in orders in much less time
than it takes to write them down and deliver
them to the kitchen. Calls are received by one
person who turns the orders over to the Kkitchen.

Soldiers monitor
an outgoing tele-
cast. Stations have
been operated by
military personnel
as an additional
duty. Since sched-
ules may run as
high as 50 to 60
hours weekly, other
personnel assign-
ment arrangements
are expected. Stu-
dio equipment is
complete, even to
the twin turntable
console behind op-
erators' control
panel. Note tape
equipment at left.

tion has a limited live capacity of its own
which is exploited to the fullest by local
commanders—to keep personnel advised
and to boost morale by shows that utilize
local talent and familiar faces.

The Department of Defense may edit
films, but OAFIE does not. Anything con-
trary to DOD policy is more easily elim-
inated by net using the show. Kines are
run as received, commercials and all. After
use, kines and films are returned to their
sources.

Servicemen and women are grateful to
the television industry, whose cooperation
has brightened many a lonely hour.

POPULAR ELECTRONICS
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Pisfon Capacitors

Waichmaker's
Siksil

7OU MIGHT NOT expect to

see jewelers' loupes, magni-
fiers, miniature screwdrivers—
and, yes, even tweezers—in a
piston capacitor manufactur-
ing plant. These are some of
the “tools” usually found in the
watchmaking industry. But a

Glass cylinder, which has keea coated with silver and stroll through the Capacitor
fired to make it suitable for soldering, is shown being fif- Department of the .JFD Manu-
ted to the tuning piston. Jewelers' loupes are used here to facturing Co., Inc., in Brooklyn,
give the operator a clear vizw of the tiny components. N. Y., would reveal many such
instruments in usc.

The minute sizes of the pis-
ton capacitors make precise
‘watchmaking’’' procedures
necessary. Some of them meas-
ure only 74" in length. Delicate
hand operations must be per-
formed with parts so tiny that
several thousand would fill an
ordinary thimble.

Follow the photographs for
some of the steps involved in
creating one of these “mighty
midgets”—-which are destined
for such electronic equipment
applications as guided missiles,
digital computers, sonar, radar,
and the like. —30—

Tuning piston is spring-ioaded
in the capacitor assembly, using
a watchmaker's miniature scraw-
driver. Spring and nut are placed
into position with the aid of
fweeezers. The silver band on the
glass cylinder (above} is soi-
dered to the capacitor base and
then put on a 'cool-off' plete.

The pigtail is soldered to ‘he
silver electrode band on the glass
(right}. Piston will then be thor-
oughly cleaned and inspectad.
Note size of piston in comparizon
to tip of soldering iron. Finished
units are viewed under magnifiers.

July, 1956
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Tubeless Radio Powered by Sun

HE WORLD'S first sun-powered tubeless radio de-

signed for consumer usc has been iniroduced by the
Admiral Corporation. Using six transistors in place of
vacuum tubes and powered by a 32-cell “Sun Power
Pak,” the receiver is compact enough to slip into the
pocket, or be carried around in a leather case, as shown
in the photo.

Plugging into the set's cabinet, the “Pak” converts
the energy from sunshine into clectricity to run the ra-
dio. The power unit is sensitive enough to pick energy
from the sky on cloudy days. Light from an elecetric
bulb or an infrared lamp may also be used.

Without the “Power Pak,” the receiver can be op-
crated on six ordinary flashlight cells. The set requiires
less than one-tenth the power consumed by a conven-
tional portable radio. Printed circuitry has becen used
extensively, and a directional antenna pops up by push-
button action and can be rotated manually for best
reception.

The receiver alone retails for $59.95. The “Sun Pow-
er Pak” is priced at $175.00, and the leather carrying
case at $29.95. This rclatively high price for the power
pack is due to the cost of the pure silicon ($300 per
pound), which is its principal element.

Receiver for Conelrad and Standard AM Broadcasts

ONALERT II" is a five-channel, fixed-frequency
receiver designed to pick up all Conelrad Radio
Alert broadcasts as well as standard AM programs.
Designed for silent or audible round-the-clock moni-
toring, Conalert II gives both an audible and visual
alarm when a Conelrad Radio Alert is broadcast. It
then receives all messages until manually reset by the
user. A unique feature of this set is the alarm it
gives if a tube or other major component fails. Made
by Kaar Inginecring Corp., 2900 Middleton Rd., Palo
Alto, Calif.. it is priced at $140.00, f.0.b. Palo Alto.

Translsicrlzed Meler Tracks Annoying Vibrations
. ; . RACKING and measuring mechanical vibra-

tions in the 10 to 1000 cps frequency range is
facilitated by an all-transistor meter announced
by Consolidated Electrodynamics Corp,, Pasadena,
Calif. Containing its own battery power supply,
the device is completely portable. Four junction
transistors are used in place of vacuum tubes. All
circuit components are mounted on a single
etched-circuit hoard which forms the chassis.

Because of its portability, the new meter can be
| used in making flight-line vibration checks, trou-
# ble-shooting machine tools, and performing many
other tests where it is inconvenient or impossible
to stay “hitched” to an a.c. socket. Known as
“Type 1-128,” the instrument is claimed to pro-
vide accurate readings under the severe environ-
mental conditions encountered in these applica-
% {ions.

Full details are contained in Bulletin CEC 1566.
Write to the company at 300 North Sierra Madre
B Villa, Pasadena, Culif.,, for a copy.
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AR OWNERS and traffic au-

thorities alike are anxiously
awaiting the outcome of an
experiment being conducted in
Detroit. The tests may have
far-reaching results which can
make highway driving faster
and safer.

With almost a quarter of a
million cars choking the City of
Detroit’s two expressways daily,
authorities had to find some way
of keeping vehicles moving rap-
idly. After trying special signal
systems, lane and ramp controls,

and augmented police patrols,
the city turned to television to
solve its problems.

The result is an elaborate ex-
periment in closed-circuit TV.
The whole panorama of traffic
conditions is available as a serics
of clear, conveniently viewed
television pictures. Accidents,
and congestion at the points of
their occurrence, can be immedi-
ately detected. Enough picture
detail comes through to permit
observers to fully evaluate a sit-
uation. Moreover, the TV rig is
part of a super-dispatch and
control system in which palice,
fire, and other emergency vehi-
cles can be sent quickly wher-
ever they are needed. Traffic on
highway lanes and ramps can be
controlled at a moment's notice.

Months of elaborate tests, in
which all types of available
equipment were used around the
clock under all possible weather
conditions, preceded the present
setup, which authorities claim
will work. The system now uses
TV cameras that can be moved
up or down, rotated, focused, and
even have their lenses changed—
all by remote control. Problems
of “pan” and ‘‘tilt” by remote control were
also solved. Weather, a constant cnemy,
was met with weatherproof housing for
each camera as well as windshield wipers
for the camera lenses. A special tower
was erected with an elevator to test the
cameras at different heights.

Major credit for planning the system
and directing the tests goes to Alger
F. Malo, Director of the city’s Department
of Streets and Traffic. A detailed report
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Details of traffic show up clearly on TV screens

{top photo). Camera (center phato) can be po-
sitioned by remote confrol. Government officials
{bottom photo) show great interest in new syslen.

on his work, which was conducted in ¢o-
operation with Roy [lead, senior engineer
of the Michigan Bell Telephcne Company,
was delivered recently at the 25th annual
meeting of the Highway Research Bozrd,
Washington, D. C.
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Scanning range
up to 200 miles
is possible with
this 40-foot an-
tenna. Aircrafi
flying as high as 70,000
feet can be tracked. Be-
low, operator views image on
screen. Note absence of clutter
and other types of radar interference.

NEW RADAR system, ueveloped by
Raythcon for Canada’s airways, takes a
lesson from billiard sharps—its antenna
puts “English” on outgoing signals to solve
the problem of clutier in returning echoes.
The antenna achieves its “‘cuestick” ac-
tion by applying circular polarization to
the outgoing beam. When the resultant mi-
crowaves hit a storm cloud, millions of
spherical raindrops bounce them back to
the antenna with a reverse twist. A filter
keeps them out of the receiver and thus
prevents them from registering on the ra-
dar scope. However, when the outgoing
beam strikes the irregular surfaces of a
solid object sucli as an airplane, many of

Radar Uses “English”
to Get Clear Signals

the microwaves return to the antenna re-
taining their original twist. These pass un-
hindered through the filter and register as
targets on the screen.

Cutting out bad-weather clutter is only
one novel feature of this radar system. An-
other is its ability to select only moving
objects by filtering out echoes from fixed
objects such as buildings and mountains.
This feature enables the operator to spot
aircraft in flight clearly and quickly. Im-
mediate and exact gecographical pinpointing
of a detected plane is facilitated by a map
of the area scanned. Electronically gene-
rated, this map appears on the face of the
'scope with flip of a switch.

A network of these radar systems, for 15
major airports, will stretch across the width
of Canada. Delivery of the first units is ex-
pected early in 1958.

Portable #eter Tracks Down Industrial Noise

WO BILLION dollars’ worth of noisec is

the target of the “Soundscope,” an all-
in-one portable noisec meter and analyzer.
This staggering figure is the amount of the
damage claims filed against industry as a
direct result of noise and its attendant haz-
ards to personnel.

Shown in a typical application taking
sound level readings at a punch press, the
“Soundscope” measures noise levels, an-
alyzes peaks within any of cight sound oc-
taves, and can also checck sounds in very
narrow frequency bands.

Details are available from the manufac-
turer, Mine Safety Appliances Co., 201 N.
Braddock Ave., Pittsburgh 8, Pa.
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Automsated production line grinds out Plym-

outh- cylinder heads. - Electronic equipment
on transverse bridge controls entire process.

HE owner of a small tool factory out-

side Chicago finally lost his temper and
blurted to the union leader: “So go out on
strike! You'll be sorry!”

It was a plant cmploying eighty-two
people. They produced only one item . . .
an odd-shaped metallic wing section made
expressly for a large aircraft manufacturer
on the west coast. The union had got wind
of a new sales contract. They wanted an-
other nickel an hour. They struck.

While the pickets walked with signs for
the next few weeks, some strange trucks
pushed back and forth through the lines.
Activity could be heard in the plant. Then,
exactly four weeks later, the manufacturer
called in the union head.

The workers’ representative stood once

again across the desk. The shop owner set-

tled back into a large armchair and chor-
tled: *“You can have your nickel an hour,
but I have a surprise for you. I don’t need
your full force any more. While you were
striking, I installed some electronic
brains.” He took a leisurely puff on a
cigar, and then said: “Send me back
eighteen men.”

Johs and Machines. Incidents like this,
though widely publicized, are basically mis-

July, 1956

By HMERBERT REID

You’ve heard from labor . . .
you’ve heard from management
. » » Naw, a POP’tronics
exclusive gives you a broad,
long-range perspective

on the future of our industry

leading. Automation won’t replace men. It
will merely change the kind of work they
da. Don't ke fooled or frightened by the
harizons now looming up behind electron-
ics’ new frentier. Th2 age of automation
is not a threat but a promise.

We learned in the last hundred years
that the living standard of a whole coun-
try rises as mcre and better machines are
put to work. To prove it, just compare the
life you are leading now with that of your
grandparentis, or with that of people in
nen-industrial countries. The invention of
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Human intruder in automation's realm (left) makes minor adjustments on a row of self-governing ma-
chines which drill the entire oil system in an automobile crankshaft in one continuous operation at Ford
plant in Dearborn, Mich. Relay banks {right) control sequence and quality of machining operations. Elec-
tronic switching devices such as tubes and transistors augment electromechanical relays in recent designs.

power machinery has brought our genera-
tion a richer life than any of our ancestors
enjoyed.

Now we are recady for the next forward
step. Electronics multiplies the efliciency
of machines by giving them automatic con-
trols, self-regulation, and self-checking.
The entire process of industrial production
now moves up to a higher level. The ma-
terial bounty of our lives will be corre-
spondingly multiplied.

How would you like shorter hours, three-
day weekends, and more money to boot?
The electronic brain, if properly employed,
can produce more leisure plus more wealth
for everyone. The process has already
begun.

A Ford executive once took Walter Reu-
ther, president of the United Auto Work-
ers, on a plant tour. As they passed a row
of robots turning out intricate engine
parts, the Ford man cracked: “None of
these gadgets pay dues to the union!”
Reuther just smiled. “But none of them
buy new Fords, either.”

Here lies the key to the problem. The
new electronically guided machines can
produce immense wealth to benefit us all.
But neither management nor labor can
profit unless there are enough customers
who can afford to buy what the machines
produce. The answer to the problem of
automation is therefore bound to be in
terms of greater buying power and higher
living standards for more people.
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General Leslie Groves, wartime direc-
tor of the atom bomb project, now a
civilian executive of Remington Rand pro-
moting peacetime applications of electronic
computers, lays the issues clearly on the
line in historical perspective:

“Replacement of people with some form
of automation has been resisted consistent-
ly by certain types of individuals from
time immemorial. If they had had their
way, those people who have resisted it
would apparently be glad to have ditches
dug by pick and shovel. They ignore the
fact that the pay rate of the laborers
would be so low that they could hardly
exist, and that the ditches would cost so
much that few householders would be able
to have running water in their homes. To-
day, the might-have-been pick-and-shovel
laborer is running a mechanical ditcher or
some other machine at ten times or more
the hard-labor wages, to say nothing of
doing a better job.”

Automation does not make Man unpro-
ductive. On the contrary, it helps him be-
come more productive, versatile, and,
above all, more interested in what he is
doing. It frees him of the boredom and
monotony that are the curse of factory and
office chores like assembling, figuring pay-
rolls, etc. Now, for the first time in indus-
trial history, machines can take over this
dull drudgery. Human beings can turn to
more imaginative and interesting work,
and can have more leisure.

POPULAR ELECTRONICS
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Assembly machine by Multra Corporation (left) performs |6 production steps along circular track. Vari-

able work program includes inspection, with machin

e catching its own mistakes. Engineer (right) checks

tape on which blueprint dimensions are encoded to provide electric guiding signals to the automated
lathe shown on page 44. Self-checking through feedback circuits is a common feature of all these devices.

Jobwise, this means that there will be
fewer unskilled routine jobs, but limitless
opportunities for upgrading workers will-
ing to get technical training. Some unions
are starting their own training programs
to prepare their members for the switch-
over to automation. In addition to people
setting up automatic machines for given
production tasks, many technicians will be
busy with the maintenance of this compli-
cated equipment. On the average, large
computers employed in bookkeeping and
similar “paper work” require one hour of
maintenance for about every ten to twelve
hours of operation.

Hurry and History. “Well,” you might
ask, “with so many men needed to keep a
computer going, what’s the point in having
one?” The answer lies in the incredible
rapidity of the computer. It literally works
at the speed of lightning. This counts espe-
cially when you need a fast solution to a
tough paper work problem.

A guided missile manufacturer had 25
designs. Each had its good points but he
wanted to select the one that would give
him the best over-all performance under
varying conditions. Taking into considera-
tion shape, wind draft, fuel combustion,
etc., involves a vast array of complex equa-
tions. One man on a desk calculator would
have to work seven years to find the an-
swer., A high-speed computer picked out
the best design in seven minutes.

Burroughs has a machine that it rents
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out for about $300 an hour. There is a
waiting list for it extending for many
mornths. Orie large manufacturer who had
about four months to wait before his turn
was asked if it were worthwhile to sit on
his hands all that time. He answered: “It’s
either wait four months for the brain or
spend years doing it myself.”

Machine computation is the promised
land of modern engineering. But the prin-
ciple is already centuries old. The abacus,
the oldest mathematical machine, reaches
back to the antiquity of the Orient. The
slide rule and adding machine have seen
more than three centuries of usec.

The first thought of modern computers
dates from 1822, when an eccentric British
genius, Charles Babbage, dreamed up a
room-size, two-ton ‘“Difference Engine” to
solve complex problems by a system of
shafts and odd-shaped cams. The changing
diameter of these cams, as they rotated,
represented changes of numerical magni-
tude. Babbage induced the British govern-
ment to finance the project by optimis-
tically predicting: “I'll have this thing
finished in two or three years and it will
cost between 3000 and 5000 pounds.”

Ten years and 23,000 pounds later, he
was still working away. The British gov-
ernment dropped the project. Discouraged
but not quite beaten, Babbage went ahead
and designed a new computer that he
called the “Analytical Engine,” but he
could find no backers. He died shortly
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Tape-controlled lathe (top), develsped by Ben-
dix Aviation Corp., automatically turns cut complex
cam shapes from instructions which are fed to it
from electronic control tack at rear. Tape reel Is
clearly visible. Technician (below], checking as-
sembly of IBM data processing mackine, exem-
plifies one of many new job opporiunities cre-
ated by automation in the figld of electronics.

after that and the plans ended up in the
Kings College Museum. Yet there was
nothing musty about Babbage’s theories,
Present-day scientists examining Lis yel-
lowed notebooks find them very disturbing.
Babbage's ear.y ideas were so well put to-
gether that our mathematicians use many
of them directly for today's developments.
The turning point in computer history
came about twenty years ago with the de-
velopment of fast and accurate electronic
circuits. These circwits are able to create
electric equivalents of nearly any mathe-
matical function and perfarm counting op-
erations at the rate of more than 100,000
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per second. Computers had come a long
way from Babbage’s slow and bulky cam-
shafts. Later, punched cards and magnetic
tape provided the computer with a “mem-
ory” for remembering whatever it needed
to know for a given job.

One of the first modern computers had a
regular “baptism of fire” during the war.
A distraught general called a meeting of
our country’s leading mathematicians, and
said: “I have a math problem. The an-
swer will decide who wins the war!”

Intelligence had gotten wind that the
Germans were working on a new secret
weapon to obsolete bombers. It was called
the “Electric Cannon.” The cannon was to
be able to fire a shell for thousands of
miles and with pinpoint accuracy. Our
cloak and dagger boys reported that the
Nazis were going all out and diverting
money, material and scientists from the
race for atomic supremacy. They were
garnbling, with the world as the stake.

Could it work? That was the big ques-
tion. The answer could be calculated, but
ordinary computation methods might take
a lifetime. Our mathematicians brought
their new computer into play. The Ger-
mans had no such device. In a few weeks,
the machine garbled out numbers that
said: “The electric cannon will never
work!” Our army crossed its fingers and
stayed with the atomic bomb. Hitler's
hired hands continued the impossible can-
non project by trial and error to its futile
end. History tells the rest, and the elec-
tric brain was a deciding factor.

Ultimate Aims. In recent years, com-
puters attained amazing versatility. In
addition to doing all sorts of paper work,
cailed “data processing,” and perforring
control functions, they are now learning
to “lend a hand” in an increasing number
of production jobs. The computers present
their results in the form of electrical volt-
ages which then control the actual work-
ing motions of the machine,.

Here again, the machine, scemingly in-
dependent of man, needs pienty of human
help. The electronic “brain” cannot ac-
tually think for itself. Technicians must
tell it exactly what to do in a given situa-
tion. After it gets the routine down pat,
it can repeat the job by itself. The “brain”
is actually a mindless robot depending en-
tirely on human guidance. But by freeing
Man’'s hands and mind from dreary rou-
tines, the widespread use of computers in
the future may liberate Man’s time and
energy for wider and deeper thinking and
more creative work. This has tremendous
social and spiritual implications, and points
the way to what Dr. Norbert Wiener, the
great automation pioneer, has called “the
human use of human beings.” —30+
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Ultrasonic Bath for Parts

OUND WAVES, pitched far higher

than the human ear can hear, are
used to clean bearings employed in high-
precision aircraft gyros. The technician
in the photo at ihe right is administer-
ing a supersonic bath to a component
being made at the Minneapolis-Honey-
well plant in Wisconsin. This cleaning
method rids tre delicate assembly of all
dust, for even a micrascopic speck of
foreign matter could ruin one of these
costly instruments. Later, gyros are !
tuned to within .0001% accuracy.

Anechoic Chamber

LLINOIS TECH student Jack

Kiser takes part in a binaural
hearing experiment at Chicago’s
Parmly Foundation for Auditory
Research. Kiser is listening to
two different tones (one in each
earphone) in order to determine
their relative directions. Rooms
like this are used widely by re-
searchers to discover secrets of
human hearing as well as to test
new hi-fi equipment.

SHORAN Radar Trainer

HE FIRST trainer capable of

teaching Air Force radar oper-
ators to guide their aircraft to a
target, bomb the target, and
return—completely and solely
with SHORAN radar—has been
developed by the Air Research
and Development Command.

This complex $100,000 equip-
ment permits trainees to use
SHORAN (short-range naviga-
tion) radar under all simulated
flight conditions. It can chart
the entire course and altitude
of a bombing run, then study
data to pinpoint any errors.
The instructor acts as pilot of
the imaginary aircraft while
trainee takes over as navigator
and bombardier, solving flight
problems and giving “flying”
instructions to the ‘“pilot.”
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Huminated Alarm Clock

T IS a great convenience to have a bed-

side clock with an illuminated dial to
show the time distinctly all night long. Un-
fortunately, some of the clocks which have
luminous hands and numerals are bright
for only half an hour or so after the lights
are switched off. Then they slowly fade
into a faint indefinite glow.

The small Y%-watt argon gas lamp
(AR-3) produces light in the near ultra-
violet—or black light—spectrum and very
little visible light. Black light possesses
the energy to cause luminous paints to
glow—it will energize the hands and nu-
merals on your luminous clock dial. If your
clock dial is not of the luminous type, then
buy a small tube of white luminous paint
and paint the hands and the numerals.

Most radio parts houses siock the AR-3
bulb—which costs about 70 cents and has
a candelabra bhase. A handy socket for the
bulb is a Dialco pilot light assembly, such
as the No. 137 jewel cap, which has a clear
lens and a candelabra socket suitable for
the Y4 -watt lamp.

Ring of cardboard
\“ﬁ around edge of
“a loudspeaker’s
cone (left) has
two important
jobs to do.

Mount the speaker
securely, but be sure
not to overtighten
the mounting screws
(rnghf) when install-
ing a loudspeaker.

VER WONDER about the thick card-
board ring around the edge of a loud-
speaker’'s paper cone? Most electronics
hobbyists, and even experienced techni-
cians, pay little attention to this ring. Ac-
tually, it has two very important jobs to do.
Helping to secure the edge of the speak-
er’s cone is only a minor function of the
ring. In a well-constructed speaker, the
outer edge of the cone is firmly cemented
to the metal frame before the ring is in-
stalled. Thus, the cardboard ring is not
really needed for this job. But it does
serve as a spucer and as a cushion.

46

to ener-

'black light"

gize the numerals and hands on your luminous dial,

Argon gas lamp produces '

Life of the argon bulb can be extended
many times if a 50,000-ohm, %-watt re-
sistor is attached in series with the a.c.
line. This reduces the amount of black
light emitted, but the luminous paint will
accumulate energy and there will be suffi-
cient light energy to keep it activated.

The pilot lamp assembly can be mounted
in a 1” hole in a strip of plywood or a strip
of metal fastened to the bedside table.
Point the lamp to the center of the clock
so that you will get the full effect of the
black light. —George P. Peurce

Loudspeaker Installation

By acting as a spacer, the ring holds a
mounted loudspeaker back from its baffle
or mounting board, thus reducing the pos-
sibility of the paper cone striking the
board during its forward movement. Since
the maximum cone movement depends on
the maximum amount of audio power the
loudspeaker is designed to handle, you'll
generally find that “heavy-duty” speakers
have a much thicker cardboard ring than
inexpensive, light-duty units.

The second important function of the
cardboard ring is to serve as a cushion. If
an excessive strain is applied to a loud-
speaker’s metal frame, the frame may be
twisted or warped. The warped frame, in
turn, will twist and distort the loudspeak-
er’s cone, again impairing quality of repro-
duced sound. In extreme cases, the paper
cone may be so warped out of shape that
the voice coil assembly rubs on the pole
piece or magnet frame. By serving as a re-
silient cushion, the cardboard ring permits
a loudspeaker to be securely mounted with
screw's or bolts without an excessive strain
on its metal frame.

So the next time you install—or replace
-—a speaker, remember the two important
jobs of the cardboard ring. Mount the
speaker securely, but don’t overtighten the
mounting screws or bolts. If you do, you
may crush the ring slightly, defeating its
job as a spucer—or you may even warp
the metal frame. -Eugene Richuardson
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“Flyingest” Model Tests Antennas

SIX-FOOT MODEL airplane ‘“flies” Horn antenna, eleven feet

half a million miles a year at up to 10 ” long, beams radio signals at
miles “altitude” without ever leaving its many receiver antennas in
rooftop mount. Perched aircraft model to check ef-
atop a laboratory fect of sleek hull and fl.nghf
building at Republic ISy R il bkl
Aviation Corp., this
model of the atom-
bomb-carrying F-84F
“Thunderstreak”
banks, turns, climbs
and dives by electronic
remote control. The
purpose of all these
bantam acrobatics is
to check antenna ra-
diation patterns under
all kinds of tlight con-
ditions without costly
and dangerous tests in
an actual plane.

The size of a metal aircraft naturally
affects the working of its antennas. Wave-
length, antenna and [uselage dimensions
must remain in the same ratio as on a real
plane. Therefore, the scale model operates
at proportmnally shorter wavelengths than
the full-size plane. Antennas are flush
with the plane’s streamlined skin, being

recessed in plastic-covered cavities to avoid
turbulence at high speeds.

Republic’'s adroit armchair flyer ranges
over “distances” of 220 miles and altitudes
up to 50,000 feet in search of the best pos-
sible solution to the dilemma of conflicting
requirements. Through a funnel-shaped an-
tenna, engineers beam radio signals at the
model some 30 feet away. Then they check
the model’s reception in various ‘flight
positions.” This assures intelligible voice
communications and clear signals for split-
second radar and guidance decisions at the
crucial combat moment.

Control room engineers
“fly" model plane to plot
radiation pattern from
its transmitter at many
different flight altitudes.

Tmy Record Player Gives Sales Talks

I‘HE OIL. CAN in photo at left delivers its own
sales talk. Inside it is a unique device known as
“Sellavox.” Measuring 3%" by 5" and powered by
two flashlight batteries, “Scllavox” is a miniature
record player. Its motor is as big as a thumb; the
disc it plays is the size ol the label on an ordinary
record. It uses no tubes or transistors; rather, am-
plification is achieved mechanically, by linkage be-
tween the pickup and the cone of the 2" speaker.
The device is made by Minitone, Inc., 55 West 13
St., New York City, and its application to on-the-
spot advertising is the work of Carter & Galantin,
710 West Jackson Blvd., Chicago. Other uses of the
device are in *talking” cigarette machines, food
displays ir supermarkets, and numerous toys.

R
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About Selenium Rectifiers—Keep This in Mind!

PROBABLY the most popular power
source for small preamplifiers, code
practice oscillators, radio tuners, and sim-
ple control circuits is the half-wave rectifier
type supply using a selenium rectifier and
a single filter. The circuit of such a supply
is given in the wiring diagram where typi-
cal component values are listed.

In operation, the selenium rectifier per-
mits electron flow in one direction only.
Thus, when a.c. is applied to the input, half

A B C )

The a.c. input to the rectifier will look
something like this. If the switch is closed
when the wave is at point "B, there is a
good possibility of the rectifier blowing
out—if the series resistor mentioned in
the article is not included in the circuit.

of the cycle is “stripped” away, leaving
pulsating d.c. This pulsating d.c. acts to
charge capacitor C1, which then discharges
slowly through CH1I and the load connected
across the output. The choke and capaci-
tor C2 serve as a filter network to smooth
remaining pulsations and to insure that
“pure” d.c. is supplied to the load.

The circuit of this power supply is almost
identical to that of a vacuum-tube half-
wave rectifier type power supply except for
one small but important feature—the pres-
ence of series resistor Ri. Since this re-
sistor is not used or needed in vacuum-
tube supplies, beginners-—and even ox-
perienced technicians—will often leave it
out of the circuit, connecting the cathode of
SR1 directly to Ci.

When this is done, things may go along
smoothly for quite a while-—but one fine
day, when the experimenter throws his
power switch *‘on,” the selenium rectifier
will go up in smoke. Unless he knows the
reason for having RI in the circuit, chances
are that this chap will attribute his trou-
ble to a defective rectifier, to a leaky
capacitor (C1), to an accidental short, or
to some similar defect. He'll make the
usual replacements and go along his merry
way . . . until it happens again!

Looking at the small resistance (33 to
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100 ohms) of RI1, we know right away that
it is of negligible value as a part of the filter
network. Actually, RI serves as a sort of
protective load. Its purpose is to protect
the selenium rectifier from a damaging cur-
rent surge.

Consider the rectifier action that takes
place ut the instun! that the power switch
is thrown “on.” Since capacitor Cf is dis-
charged, it acts—for practical purposes—
like a short circuit. If RI were not in the
circuit, an extremely high current flow
could take place through SRI as Ci
charges, provided « moderutely h igh voltage
is applied to the input.

However, we know that an a.c. voltage
constantly varies, going from zero to a peak
value with one polarity, back to zero, then
to a peak value with the opposite polarity,
and again back to zero. A high voltage is
applied to the input only if the switch is
closed while the line voltage is at the peak
of its positive cycle. If the line voltage is
in the vicinity of its negative half-cycle,
where the rectifier does not conduct, there
is little or no danger of a damaging current
surge through SR1.

Thus, R1 is provided simply to limit cur-
rent flow through the selenium rectifier in
the event that power is applied to the cir-
cuit when the applied a.c. voltage is near its
peak in the conducting direction. It is not
needed once C1 is charged, nor if the switch
is turned *“on” during the negative half-
cycles, nor when the line voltage is near

+
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Wiring schematic of the selenium rectifier
described in the text. Values are arbitrary
within the ranges shown in the drawing.

zero. Nor is it needed in vacuum-tube
rectifier circuits—since the slow heating of
the vacuum-tube cathode allows the input
capacitor to charge slowly.

In practice, the use of series resistor R1
is essential if the source voltage is the a.c.
line. Its use is optional where a trans-
former secondary supplies the a.c. voltage,
for the inherent d.c. resistance of the trans-
former windings, as well as inductive lag,
will gererally prevent an excessive current
surge. But it's a good idea ulwuys to in-
clude such a resistor in selenium rectifier
circuits. —FE. G. Louis
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No Guesswork
With These

Elevators'!

HE APPLICATION of electronics to ele-

vators has solved one of the thorniest
problems in vertical transportation—traffic
scheduling.

Since time is moncy in modern business,
seconds spent waiting for an elevator can be
expensive, In manually ccntrolled schedul-
ing systems, the starter knows that at cer-
tain times of the day most of his traffic is in
one direction. He can tell what floors are
calling for elevators. But he has no way
of knowing the exact amount of traffic, how
many people are in an elevator at the upper
floors, or how many are wailing for a car
at any particular floor. The result is that
the starter must “juggle” his cars. If he
guesses wrong, some people have an over-
long wait for an elevator as cars, loaded to
capacity on upper tloors, continue to pass
them by.

With Otis Elevator Company’s new Aulo-
matic Program Selection, the starter is re-
placed by an electronic system that does his
job automatically and with great efficiency.
This equipment almost thinks for itself.

July, 1956

Elimination of human er-
ror in dispatching eleva-
tor cars is major contribu-
tion of new Otis "Auto-
matic Program Selection.”
Left, passengers are as-
sured steady, uncrowded
traffic flow in large office
buildings. Below, indica-
tor and control panel of
the system; switches can
be preset to handle any
flow of passengers in any
of six traffic patterns.

First of all, it is prepared for known

traffi= situations. During the up-peak
periods, cars are dispatched as soon as they
are filled to comfortable capacity, as indi-
cated by a load-weighing device in each car.
During the down-peak periods, if traffic in-
dicates the necessity for it, the building is
automatically zoned so that certain cars
will not go above a particular floor. This
prevents the elevators from skipping pas-
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sengers on lower floors because the cars
have been loaded to capacity at upper
floors. If a single down call remains un-
answered for a predetermined time, the first
available car—even though it might be
traveling upward and must reverse itself—
is made to stop ir. answer to that call.

Under quieter {raffic conditions, the
scheduling is designed to dispatch cars and
answer calls as soon as possible, with the
distribution of cars determined automati-
cally. Doors are prevented from closing on
passengers by an electronic proximity de-
vice mounted on the leading edges of hoth
elevator doors which causes them to stop
and reverse if a passenger’s arm or any
other part of his body is in their path. If
someone stands in the doorway beyond a
fixed time limit, an impatient buzzer sounds
a warning, and the doors close at greatly
reduced speed. The passenger is then firmly
but gently nudged from the path of the
closing doors.

The heart of automatic programing is an
electronic mechanism that utilizes relays,
tubes and transistors in an effective mem-
ory system. This equipment receives the
information, memorizes it, analyzes it, and
distributes the correct answer to the eleva-

tors themselves for up or down movements.

The system begins its operation when a
passenger signals for the elevator. A touch
of the call button, which is a proximity
detector, activates a “memory” cirecuit by
gas tube ionization. The signal is relayed
to the car. When the car arrives, the cir-
cuit is broken again and the call signal is
canceled.

Each car is suspended on rubber insula-
tion blocks, with a tripper mechanism un-
der the mounting. When a car is loaded to
a comfortable capacity, the rubber blocks
are depressed, the car hits a microswitch,
the tripper is activated, and the car is dis-
patched.

All elevator calls are communicated to
the traffic programing mechanism, which
holds the information in memory circuits.
As calls accumulate, indicating a change
in traflic pattern, the information is sent to
the dispatch timing mechanism, and the
scheduling of cars is changed.

Building owners report that Automatic
Program Selection not only satisfies tenants
in terms of time saved and less crowded
elevators, but also that elevator starters
are freed to perform public relations du-
ties as building receptionists. 0

—30+-

More Sensitivity for the "Transistor Portable”

HE IMMENSE INTEREST evidenced

in the “Transistor Portable with a
Punch” (PoPuLAR ELECTRONICS, May, 1956,
page 42) has occasioned several experi-
ments designed to increase the sensitivity.
Results have shown that the volume ob-
tainable from this receiver can be nearly
tripled. Additional components required
consist simply of two resistors and three
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Partial schematic of the 'Transistor Portable
with a Punch. Complete original ran in May,
1956, issue. Circuit components to be added
or changed are explained in text. These modi-
fications can result in three times higher output.
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capacitors. The partial wiring diagram at
left shows where the new components
are located in the circuit.

Capacitor C4 has been added to isolate
the crystal diode CR/ from the first audio
stage, TR1. Resistors R5 and R6 plus by-
bass capacitors C5 and C6 will effectively
bias the base of transistor TRI, permitting
more eflicient operation. In weak signal
areas, the addition of these few parts will
increase the volume of the weak signals
rectified by the crystal diode detector.

SUBSTITUTIONS: Several attempts
have been made to substitute “regular”
ferrite loopsticks fer the Miller Type 2000
transistor loopstick mentioned in the parts
list. At the present time, it appears doubt-
ful that other commercially available
loopsticks are as sensitive-—if the receiver
is used without an outside antenna. I
would also recommend that the CK722 not
be substituted for the CK721 used in the
first audio stage, TR1. If this substitution
is made, the constructor will be disap-
pointed because of the increase in back-
ground hiss and noise.

Some improvement in volume and free-
dom from distortion can be effected if the
value of R4 is reduced to less than 10,000
ohms. A value of 4700 ohms for this resis-
tor has been found to be fairly satisfac-
tory. —Edward Duda
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By Carl Kohler

S A rosy-cheeked lad, standing with

awe at my father’s knee while he
performed such magic as winding an-
tenna coils or constructing a crystal set, I
was exposed to an important factor in
electronic know-how. It was dinned into
me with patient repetition (and a skilled
hand with the razor strop) until I knew it
hetter than I did my own name. It was,
simply: “A place for everything and every-
thing in its place.”

I have since tried to introduce this car-
dinal rule of good craftsmanship into my
own household . . . a task which—at times
—seems comparable to destroying Boulder
Dam with a penknife. I just can’t seem to
get the Missus (by far, the most out-
rageous offender of the rule) to put any-
thing back where she found it, and most
of the time I'm fortunate heyond my wild-
est hopes if she even remembers where she
misplaced it. When it comes to tracking
down mislaid tools, Little Bo-Peep search-
ing for her flock at a wolf-rally stands a
better chance of finding what she’s look-
ing for than I do in the simple effort to
locate “‘that Phillips screwdriver which was
on the workbench just a minute ago.”

If this smacks of gross exaggeration,
then, you, dear reader, are either single or
the possessor of a workshop guarded by
trained lions and a time-lock.

HE FOLLOWING dismay-tinged notes

are but a few of the cryptic entries in a
small book which I carry with me, record-
ing weekly accounts of lost-tool mattefs:

Monday—Found partially rusted open-
end wrench under lilac bush in front yard.
Wife claimed she borrowed it to loosen soil.

Tuesduay— Discovered cutters lying under
sofa. Wife’s story: she needed “something”
to cut up coat hangers for project she is
working in wire.

Wednesduy——Found soldering gun in up-
per hall. Wife boldly admitted using same
to hammer nail into wall for picture-
hanging.

Thursday-—Took socket-wrench, gently,
away from Junior. Wife claims I left it
lying on washporch (not true, I put things
hack where I find them) and allowed child
to amuse himself with it.

Friduy—Discovered rachet-wrench in sil-
ver-drawer while drying silverware for

July, 1956

my foot/

Wife. No explanation offered by anyone.

Saturduy—Stepped on pliers . . . nearly
broke my fool neck. When questioned,
Wife allowed as how she was using them
to pull tacks from old chair before at-
tempting re-upholstering. Gave her short,
spirited talk on leaving tools upon base-
ment floor. Mentioned that our insurance
clauses don’t include “death by pliers.”

Sunday—Came upon strange hand-drill.
Not mine. Asked around neighborhood.
Found owner two blocks south. Kids were
drilling for oil with it. Am reassured I am
not alone in this fight.

And those are the trivial facets to this
multi-sided pain wheve it aches the most.
At least, I was able to get my pinkies on
the abused tool and carefully put it back,
in each instance, in its allotted niche or on
its own peg.

OMETIMES finding a missing tool grad-

ually becomes a trek ot similar propor-
tion to that of searching for the famed
dodo bird. And, frankly, I would a darn
sight sooner have to limp through the dan-
ger-infested jungles of, say, darkest Brazil,
in my bare feet and armed only with a

... Sometimes finding a missing tool grad-
vally becomes a trek of similar proportion to
that of searching for the famed dodo bird . . .
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water-pistol, than be faced with t1he pros-
pect of ferreting out some completely van-
ished tool . . . particularly when Friend
Wife kicks the hunt into action with: “It
simply disappeared into thin air!”

Those are fightin’ words in my hook.

They are, also, the fantastic symbols of
feminine reasoning substituted for cold,

.« . But how did you know it would be there?"
asked Friend Wife, with eyes the size of dinner
plates. "l hear voices," | admitted, mystically . . .

male logic . . . logic being as foreign to the
mind of woman as Martian sand would be
to an Ozark hillbilly. Nevertheless, those
six, absurd words have heen hurled into
my stunned face cach time Friend Wife is
queried concerning the whereabouts of a
missing tool.

One morning, I became aware that my
prized and treasured electric drill was not
suspended in its customary place. Before
succumbing to hysteria, I forced mysell
into a tense, controlled state of mind and
made a trembling inch-by-inch check of
the workbench, the larger drawers, the
cabinets and, finally, the workshack (loor.

No electric drill.

Fair-minded lout that I am, I sauntered
casually through the house and grounds,
keeping two weather eyes straining from
their sockets for even a hint of a mis-
placed, unreturned electric drill. I hap-
pened upon my extra pliers (half-buried
among the ferns) and a given-up-for-lost-
long-ago screwdriver (encrusted with dried
paint), but still no electric drill.

So, letting my fury lash itself into a
rousing lather, I abandoned further cool-
headedness and charged off to fight “City
Hall.” Electric drills don’t grow on trees.

HE CULPRIT was in the kitchen, af-
fecting an air of spritely cheer and
threadbare innocence as I boiled into the
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room. Gripping the edge of the sink for
support, I glared at her from head to toe.
Her cheerr dampened visibly.

“Well, what's eating you ?”

“Where is it? Come on, now. Where is
it? Stop stalling and just tell me what
you did with it and 1 won't

“Where is whal/ ?” She had the audacity
to smile,

“The electric drill,” I snapped peevishly.
“My fine, wonderful clectric drill that I
am lost without. It's gone and you know
where it's gone to, and I dewmound that
you-—"

She rested her chin upon a slender finger
and stared thoughtfully at me. “Electric
drill. Is that the gun-like gismo that goes
rrrrrrrzzzzzzz and makes holes in things?”

“That’s it,” 1 agreed. “That’s my elcc-
tric drill which I bought with my own
little money and have cherished like some
men cherish their—"

“Welllll . . . let . .. me ... think ...
Her eves glazed over with vague thought.

I drew myself up and stood, with folded
arms across my chest, peering mercilessly
into her little act with what I was sure
were gimlet-colored glances. Friend Wife
has a nice trick of assuming a cooperative-
ly confused aspect when cornered in mat-
ters of vital concern-—like lost tools and
such. I've had reason to suspect, in the past
years of marriage, that this is what my
mother used to refer to as “the wiles of
women.”

“What did you
drill2” 1 hissed.

“Oh, now I remember!” She heamed joy-
ously at me, and I could sense a real hum-
dinger building up voltage. “I used it to
put drainage holes in those tin planters
you made Jor me! And was that ever a
job! Drilling . . . drilling . . . drilling . . .
all those oodies of holes! Gosh, I never
realized how much "

“Listen, lady,” I said patiently, “I don’t
want to sound like so much tube noise, but
I insist upon knowing exactly where my
drill is—right now.”

“How should I know?” she complained,
shrugging. “It just seems like I lay things
down and—and the very next minute, they
disappear into thin "

do with my electric

[ f OLD IT!” I shrieked. “Hold it, vright

there!” Unnerved, I collapsed into
the nearest chair, every muscle in my body
quivering. “I've been led over that ‘thin
air’ route before. I'm not buying it this
trip. And now that you're a great, big
grown-up girl, I think you’re old enough
to face facts. Lady, despite your fondest
wishes, nothing-——absolutely nothing—dis-
appears into thin air.”” 1 stopped for a

(Continued on page 124)
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O THE NAVIGATOR of a steamship,

fog is not so tough. He turns on the
radar, or the radio direction finder, and
steams on through. But in the 14- to 40-
foot boats that some tens of thousands of
us are going to be cruising around in this
year, fog means: go home! The trouble is
that when it closes in, you can’t go home.

After bumbling blindly through quite a
bit of fog, I decided that I would carry
along a radio direction finder whenever I
take a boat out on open water. You can
do it, too —even if the boat is a mere skiff.
Here's how. Loop antennas are direc-
tional; portable radios have loop antennas;
therefore, we can find directions with a
portable radio.

Portable radios have several forms of
loops (Fig. 1 on page 55 shows the most
common forms). All loops behave similarly.
Maximum signal pickup occurs along the
line of the wire of the loop winding, while
a sharp signal "null”-—or ‘no-signal” area
—is found perpendicular to the plane of
the loop windings. The null is used for
taking bearings, since it is much sharper
than the broad lobes of maximum response.

Old-line steamship direction finders had
their loops mounted on a pedestal above
the wheelhouse, the energy being fed to
the receiver at the bottom of the loop-
support shaft. Then smaller DF’s were
built, having the loop and slip-ring as-
sembly directly on top of the receiver
cabinet. In both of these types, bearings

July, 1956

Two-Penny
Direction Finders

By ELBERT ROBBERSON

You can find your way
simply and inexpensively

if you navigate by radio

were taken by rotating the loop, then read-
ing the direction of the null line from a
pointer traversing a calibrated scale—
known as a compass rose or azimuth circle.

With a portable radio direction finder,
things are much simpler. Instead of rotat-
ing the loop separately, you rotate the en-
tire set. This works just as well.

Take Your Bearings. To get to actual
direction finding, it is first necessary to
look inside the portable receiver and find
out what form of loop is used, and how it is
oriented. Card loops are usually mounted
vertically along the rear edge of the chas-
sis, so the bearing line on a null would be
squarely through the front panel and out
the back of the set. Some frame-wound
antennas are similarly mounted, but a few
sets using this construction have the loop
flat against one end of the chassis. This
puts the bearing line on a null edgewise
through the set, parallel to the front panel.
Ferrite-rod loops may be aligned either
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Exploded view of azimuth base. To assemble, black
Bakelite circle is set over bolt-bearing, then ro-
tary platform and other hardware are placed on top.

way. The null line runs lengthwise through
the rod.

It is best at this point to draw an arrow
on the set along the null line. If the loop
is off-center, it isn’t necessary to mark the
line off-center also. It’s more convenient
for the line to be drawn on the center of
the set. Just be sure the line is parallel to
the imaginary line through the loop.

Now hie yourself outdoors (in a building,
wiring and pipes upset loop indications),
portable radio in hand. Tune in a good
loud local, and set the volume to a com-
fortable level. Then slowly turn completely
around, listening to the program strength
as you do so. You should find two direc-
tions, 180 apart, where signal level drops,
or the quality mushes up and noise in-
creases. These are the directions of the
null line, and at this point the radio-station
antenna lies along the line drawn on your
receiver. Basically, that is all there is to
radio direction finding.

Do not be amazed to find that the trans-
mitting station is not in the direction you
expected. For instance, where I live, sev-
eral stations with studio locations in wide-
ly separated cities all line up on approxi-
mately the same bearing, and not where
vou'd expect them to be at all. But if yvou
drive out to a certain flat spot in New
Jersey, you see the reason: virtually acres
of antenna systems fed by a number of
ditferent stations.

This is no great drawback in radio navi-
gation. You simply mark the locdtion of
the various radio towers on your chart,
and they are just as good as lighthouses
looming out of the fog.

Troubles and Cures. Someone is bound
to find that his particular portable does
not act as described above. Here are pos-
sible causes for non-operation.

First of all, the two nulls 180°
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apart

You can adapt a common portable radio for direc-
tion finding. Azimuth base gives relative or magnetic
bearings. Arrow on platform (below) is on loop's
null line, running through set from front to back.
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may be distorted, swung toward each
other, or even merged, if any antenna
other than just the loop is connected. Some
portables have another wire connected to
the input to augment loop pickup. Take
the extra wire off. Signal current arriving
by this route will lead to all sorts of un-
pleasant comblications.

Sometimes the loop circuit is out of tune,
or does not “track” properly on the station
frequencies. This will cause about the
same kind of trouble as having an extra
antenna connected.

To cure this out-of-tune fault, “peak”
the loop tuning by adjusting the main ca-
pacitor trimmer on the input stage so it
will be “on the nose” for frequencies on
which you want to take bearings. In the
case of poor tracking, the simplest cure is
to install a 50-pufd. midget variable capac-
itor across the loop terminals. With this
capacitor set to mid-point, peak the main
trimmer. Then, loop tuning can bhe touched
up as required all the way across the band
with the auxiliary capacitor. Proper loop
tuning is indicated by loudest signals “off
the null,” and the sharpest and cleanest
null when the loop is turned “broadside-
to.” The auxiliary trimmer should be
mounted directly at the loop terminals,
and should be insulated from the chassis.

Another feature which tends to mask
loop nulls is active and eflicient a.v.c. ac-
tion in the receiver. Under other condi-
tions, a.v.c. is fine, but in a direction finder
it will often “till in” the nulls by increas-
ing sensitivity at these points and make
accurate location of the line impossible.

Here the cure is to disable the a.v.c.
while using the set as a direction finder.
Where this is easiest done depends upon
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the circuit, and determination of the right
place will take a little tracing and experi-
menting.

Figure 2 shows a typical circuit. The
“hot” side of the loop is connected to the
grid of the input stage, while the other end
is grounded for r.f. current by capacitor
C1. Resistor RI brings a.v.c. voltage in
from around the detector stage. C2 and R2
perform the same function for the next
stage. A.v.c. voltage can be removed sim-
ply by grounding the points marked “A”
and “B” by a jumper wire. These grounds
may be made through a toggle switch
mounted on the chassis. and the a.v.c. re-
stored for null-free broadcast reception, if
desired.

With the a.v.c. disabled, a station com-
ing in at comfortable volume should drop
out almost compleiely when the set is ro-
tated through the null points.

This navigator is using
a commercial version
of a portable radio
adapted for small-boat
radio direction find-
ing. Ferrite loop is on
top of cabinet; recep-
tion is by headphones.
Set rotates on azimuth
base which provides
numerical bearings.

Even though a portable performs per-
fectly in the back yard, take it on a boat
and you’ll probably find that motor roar
and the sound of wind and waves make
loudspeaker listening very difficult. Head-
set listening is the remedy. Figure 3 shows
the circuit I like best, since it will feed
any wire-wound headset; and when the
phones are plugged in, the speaker stops
squawking.

Portable Platform. Navigation is made
easier by using an “azimuth indicating”
platform for your portable. The photo-
graphs show the scheme, and Fig. 4 gives
dimensions of critical parts. All that is
needed is a little plywood, a carriage bolt
and a short length of brass pipe, a wafer
of Bakelite and a bearing circle, giving de-
grees “around the clock” from 0 to 360.
Marine and surplus houses can steer you
onto such scales, or you can make one

FLAT

FRAME

Fig. |. Arrows indicate line of null for common varieties of loop forms.

LOOPSTICK
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Fig. 2. Removal of a.v.c. voltage for better nulls by grounding points A and B.
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Fig. 3. Jack for headset listening. Discon-
nect a wire between output transformer and
speaker voice coil, then connect closed-circuit
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Fig. 4. Critical parts for azimuth indicating
platform. Bore platform so that bearing rides
on washer. Recess platform and base for car-
riage bolt head, nut and washer. Enlarge
hole in dial so that it will turn freely.
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vourself by using a protractor to mark the
points on a cardboard or plastic disec.

The azimuth scale should be free to
turn, and large enough to extend out past
the rotary radio platform, which should
also turn, free of both the base and the
circle. On the base, make a “lubber's line”
mark squarely through the center. Extend
the null line on the radio case down its
sides, and mark or glue on a pointer arrow.

Square up the base with the fore-and-aft
line in the boat. The azimuth circle can
then be set so 0° is dead ahead, to give
“relative” bearings—or using the lubber
line, to the same heading as the boat steer-
ing compass. This will give magnetic bear-
ings of the null line which can be trans-
ferred directly to the chart.

Direction finders using this principle are
produced commercially, and used with
great success. There's no reason why your
portable-radio hookup should not give re-
sults every bit as good. The main precau-
tion is to keep the instrument away from
encirclements or large masses of rigging,
or other wire, and metal masses.

The first time out on the water, give the
DF an accuracy check by cruising to with-
in sight of the radio tower of a known sta-
tion. Take radio bearings on it, at the
same time sighting visually over the null-
line mark on the radio. Visual and radio
lines should coincide. If they do not, sim-
ply move the null-line mark until they do.
When this is done, the set is “calibrated,”
and your radio observations will be just as
good as an actual sight of the station.

With a little practice, your “two-penny”’
direction finder will take you anywhere
you want to go. 30:
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Tuning the Short-Wave Bands

=with Hank Bennett

HIS MONTH let’s talk about another

POP'tronics short-wave reporter: John
Beaver of 1726 East 14th St., Pueblo, Colo-
rado. John, who will be 28 on July 19, has
a wife, Georgia, and two daughters. He is
employed by the Pueblo Star-Journal, an
afternoon daily newspaper, as a Linotype
operator.

John writes: “I've been interested in
radio all my life. I've always enjoyed radio
listening, and I purchased my first s.w.
receiver in 1953.” John has been active at
SWL’ing since March, 1953. His logbooks
are crammed full of information and pro-
gramming of stations in 56 countries.
When not occupied with chores around the
house, this reporter can usually be found
at his Hallicrafters SX42 receiver.

Two double-whip antennas connected to-
gether to act as one are currently in use
at the Pueblo listening-post. John says
this is his own personal experiment and
that *‘it works perfectly’”’—a most modest
statement, as John’s volumes of loggings
will attest. There is no other equipment
in the Beaver ‘“shack.” So his success is
due largely to careful tuning mixed in with
a lot of patience—the key to logging those
rare stations!

To date, John has received verifications
from six countries out of a total of 56
heard. His best veri is from Rudio Aus-
tralia in Melbourne.

We asked John about his favorite DX
stations and bands, and his best DX. He
prefers the 49-, 31-, 25-, 19-, and 16-meter
bands—all favorites. And he thinks that
Radio Australiu, Melbourne, is the best
station on the air, tops in music and other
excellent programming. John's best DX in-
cludes: Rudio Australia and Djakarta, In-
donesia, in the South Pacific; the BBC,
Deutsche Welle (Germany), Radio Nether-
lunds, and Rome, in Europe.

In addition to being a consistent and
valuable reporter for our column, John is
a member of the Newark News Radio Club
and a loyal contributor to their s.w. sec-
tion. His other hobbies are “reading, writ-
ing, television, experimenting with radio
receiving antennas, and 100% SWL card
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swapping,” all of which make up a pretty
full schedule. Keep the reports coming,
John, especially on those rare ones!

Club Notes

The International Shortwave Club of
England is spearheading a drive aimed at
the courtries responsible for jamming the
transmissions of other stations. The ISWC,
in its bulletins, is urging every SWL,
DX'’er, and s.w. publication to cease send-
ing reception reports to the guilty coun-
tries as well as to stop publishing listen-
ers’ reports on the offending countries.
Such countries are mainly those behind
the Iron Curtain, although there may be
one or two others that transmit jamming
signals from time to time. The ISWC asks
for the cooperation of DX’ers the world
over. Further details can be had from
your Short-Wave Editor.

The Newark News Radio Club, in a re-
cent election of officers, came up with the
following: President, Irving Potts; Cana-
dian Vice-President, G. Dudley Clarke;
Treasurer, Walter Townley; Executive
Secretary, Miss Joan Koempel; Ass't. Ex.
Sec'y, Ben Feinstein. In addition, there
were 12 Vice-Presidents elected; Page
Taylor was appointed Corresponding Sec-
retary; and Bob Cooper was named Bul-
letin Chairman, succeeding John Reichert.

(Continued on page 119)

John Beaver, short-wave reporter from Pueblo, Colo-

listens to his Hallicrafters SX42 receiver.
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A Simple FM Yagi Antennu That You Can Make

I YOU are situated 30 to 40 miles from

a large city and want to take advantage
of high-quality FM broadcasts, you will
probably find that a directive antenna must
be attached to your FM tuner or receiver.
The antenna described in this article can
he constructed on a Saturday morning
from a few short lengths of solid aluminum
clothesline, some scrap lumber and enough
300-ohm twin lead for the lead-in and
radiator. If all parts are purchased new,
total cost should not exceed $1.50.

Dimensions of the antenna are shown
in the drawing. Its frame is constructed
with serap 1”7 x 1” lumber and extends one
inch beyond the end of the elements. Just
staple or tack the 300-ohm line and the
aluminum wire rods to the crossbar. Tape
the connection between the lead-in and
antenna to prevent weather damage to
the connection. When completed, the an-
tenna should be elevated as high as pos-
sible and the lead-in connected to the
receiver.

A directive Yagi antenna (named after

WO0D_SUPPOR
& EXTEND 1

e oND
ELEMENTS
“A"AND D"

TBOO%E%H'\Q/LQIE WIRE CU\' AT CENTER. A "58"
{ANY LENGTH) Ei EMENTS B8----52"
e S
CLOTHESLINE .0 O

Construction details of the antenna. Note that

antenna elements are stapled to I”x 1" frame.

the designer) acts to receive stations best
when “aimed” by pointing it at the FM
transmitter. Aluminum length “A” is a
reflector, while lengths “B,” “C,” and “D”
are directors. Properly erected, the anten-
na has the effect of providing the tuner
with a signal that appears to be five or
six times as strong as that obtained with
a simple dipole. —Donuld L. Stoner

Telling Printed and Etched Circvits Apart

HE TERM “printed circuit” is almost

universally used with all types of me-
chanically applied wiring. In practice, how-
ever, there are many types of printed
circuits, each with its own method of
manufacture and its individual electrical
and mechanical characteristics.

In most commercially built equipment,
two major types of printed circuits are
employed—the “etched wiring board” and
the “printed circuit plate

The “etched wiring board” consists of a
conductive foil bonded to an insulating
board. Conventional electrical components
(resistors and capacitors) are mounted on
the board and soldered in place. This is
the type of printed circuit you’ll find in
most TV and radio receivers.
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The “printed circuit plate” is generally
a ceramic plate or wafer on which a con-
ducting pattern has been fired, with resis-
tors and capacitors as an integral part of
the circuit. Such plates are used for com-
plete amplifiers in some instances, but
more often are encountered as RC net-
works in TV receivers. In many cases, the
complete plate will be covered by a molded
plastic or wax coating and can be identified
only by its type number or its multiple
lead connections.

Both types of printed circuits are shown
in the photograph. You'll find it worth-
while to be able to recognize the difference.
The larger unit at the left is an “etched
wiring phenolic board,” the smaller a
“printed circuit plate.”” Both are audio

amplifiers—the larger
@ a two-tube phonograph
i

¢ amplifier, the smaller
a three-tube hearing-

- aid amplifier. The larg-
., er unit incorporates
! volume and tone con-
trols right on the board,
while the other one
uses a separate volume
control. A stethoscope
using the latter meth-
od of printed circuitry
is scheduled to appear
in an early issue of
PoPULAR ELECTRONICS.
—F. Q. Louis
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Transistor Topics

HE SUNNY SUMMER MONTHS are

upon us again . .. the time when a
man thinks more of sitting in the shade
with a long, cool drink than of chasing elec-
trons with a hot soldering iron. But it’s a
good time to plan the projects you'll want
to build this fall . . . and to start accumu-
lating parts. And it's a good time to pull
out your transistorized portable receiver
and give it a good workout.

For some time I've been trying to dream
up a good name for the transistor enthusiast

. maybe you fellows can help me. As
you know, many other electronics hobbyists
have names which identify their fields of
interest. Radio operators are hams, snort-
wave enthusiasts are SWL’s, and the hi-fi
boys are audiophiles; but there’s no
recognized name for the chaps who are in-
terested in working with transistors. How
does the name transistor tinkerers stirike
you? Or perhaps you can think of some-
thing better . . . let me know.

Readers’ Circuits. This month’s cir-
cuits have been suggested by two author-
readers. Matthew Mandl of 120 Riverview
Ave., Yardley, Pa., has sent us an extremely
simple receiver circuit. You may recognize
the name. . . . Matthew has published nu-
merous articles in electronics magazines
and has several books to his credit. The
second circuit contributed this month was
sent by Donald L. Stoner, P.O. Box 137,
Ontario, Calif. Donald has published sev-
eral pieces in POP’tronics.

How Simple Can You Get? Maithew’s
receiver is about the simplest we've seen

EXTERNAL
ANTENNA

COIL~-#32 WIRE
SCRAMBLE
WOUND

= EXTERNAL GROUND

Matthew Mandl's simple transistor receiver.

July, 1956

y LOU GARNER

. it uses no capacitors, no resistors, no
batteries . . . in fact, very little of any-
thing except transistor, hecadphone, and
tuning coil.

As with most simple receivers, a good
external antenna and ground system is
needed. But you can use just about any
junction transistor in the circuit, whether
n-p-n or p-n-p. Typical types are the
2N107, CK722, 2N170, 2N47, GT-14, 2N34,
2N35 . . . or what have you?

To eliminate the need for a tuning ad-
justment, the coil is wound to tune the

PLUG

+l 4.5V.

-

EAR-
PHONES

If you work with audio circuits, or make re-
cordings, you should find this instrument—
suggested by Don Stoner—quite valuable,

strongest local station, using its own self-
inductance and distributed capacity. Use
a ferrite core (salvaged from an old coil)
and “scramble wind” No. 32 enamecled wire
on it. The total number of turns neceded
will vary with the size and type of core,
and with the station’s {requency; so keep
adding turns until you get the station you
want. Afterwards, add five or six extra
turns. Finally, “cut-and-try,” removing a
half-turn or so at a time until you peak
the output.

According to Matthew, detection of the
r.f. signal occurs in the base-emitter cir-
cuit of the transistor, with some of the
rectified signal energy used in the emitter-
collector circuit to provide amplification.
He suggests the use of low-impedance head-
phones for best results.

Can anyone suggest a simpler receiver
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Courtesy of (eneral Electric Co.
Signal fransistor package sponsored by the U. S.
Air Force is compared in size to the eraser on
the head of a standard wooden pencil. All new
G.E. signal transistors announced at the 1956
National IRE Convention will use this package.

circuit than Matthew's? How about elimi-
nating the tuning coil?

Headphone Adapter and Output
Meter. An output levelindicator is valua-
ble for most types of audio work, and is
almost a necessity when making recordings.
If{ the recording level is not monitored,
sections of the recording may vary from
so soft as to be almost inaudible to so loud
that “blasting” and distortion occur. On
“playback,” the operator has to fight a
constant battle with the gain control.

Don Stoner has sent us a circuit of an in-
teresting instrument which may be used
as an accessory with tape or wire recorders.
Using it, an operator can check the average
recording level and., by adjusting the gain
control of his recorder, can insure that dif-
ferent sections of a recording are made at

Three commercial tran-
sistor test instruments.
At left is Lafayette's
transistor checker
which checks for
opens, leakage, shorts,
and current gain. In
center is G.E's tran-
sistor tester; it comes
in a package which in-
cludes five replace-
ment transistors.
Quantum’s junction
transistor analyzer is
shown at the right. For
details on all of these
units, see page |l6.
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the same average level ... and even
that different tapes match.

In Don’s circuit the transistor serves
three functions . . . it matches the low im-
pedance of the recorder’s output jack to
the meter and headphone . . . it rectifies
the signal, insuring an up-scale reading as
output increases . . . and, finally, it pro-
vides gain. The instrument may bhe as-
sembled in a small metal box. Three
penlite cells, in series, serve as Bl. Either
high-impedance magnetic or crystal head-
phones can be used for monitoring.

To use the instrument, first set R1 for a
meter reading near zero. Plug into the
monitor or output jack of your recorder.
Speaking into the recorder’s mike, adjust
its gain control until overload occurs
(usually indicated either by a flashing neon
bulb or a “tuning eye”). Note MI's reading
at this point. This is the maximum allow-
able reading. The setting of R2 will not
affect the meter reading . . . this control
is used only to set the earphone’s volume.
Finally, by adjusting the recorder’s gain
control to keep M1's reading more or less
constant, you can record at any desired
level.

Shades of Dick Tracy! A famed pre-
diction of the comic strips has at last come
true in the form of a fully transistorized
wrist radio, offered by LEL Sales Corpo-
ration, 380 Oak St., Copiague, L. 1., N. Y.
Although not a “two-way” radio, the tiny
receiver will pick up stronger local broad-
cast stations with its built-in antenna . ..
weaker stations with a 3" to 6” external
antenna.

Using three transistors in a unique re-
generative-reflex circuit, and featuring a

POPULAR ELECTRONICS
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The transistorized
wrist radio has finally
arrived. Utilizing three
transistors, this LEL re-
ceiver weighs only 2/
ounces. Note its size
in comparison to the
pack of cigarettes.
Two models are cur- E58
rently available, one ~

with an expansion
band, the other with a
pocket clip attached.

two-stage audio amplifier, the small re-
ceiver weighs only 2% ounces, including
its 6-volt mercury battery. Battery life is
approximately 100 hours.

Two controls are provided, and opera-
tion is similar to that of any regenerative
receiver. The regenerative control is set to
a point just below the oscillation level, and
the tuning control is used to select the de-
sired station within the AM broadcast
band. The usual regenerative “whistle” is
missing when the receiver goes into oscil-
lation, however, and in iis place a low-fre-
quency ‘“‘putt-putt” sound is heard.

Two models are available . . . one with
an expansion wrist band, the second with a
clip for pocket use. The selling price is
under thirty dollars, with distribution
planned through regular distributor and
retail outlets.

Transistor Brochure. Lafayette Radio,
100 Sixth Ave.,, New York 13, N. Y, has just
issued a 32-page brochure every experi-
menter will want. It has circuit data, parts
values, characteristics of commercial tran-
sistors, and one of the most complete list-
ings of transistors, Kkits, and transistor
components we've ever seen. What’s more,
it's free . . . just write them and ask for
Catalog T4-56.

New Book. By the time you read this,
yvour columnist’s new Transistor Circuit
Handbook should be available. This volume
contains close to two hundred practical
transistor circuits. About half are “basic”
(one-stage) circuits, and the remainder are
complete equipment circuits—including
amplifiers, receivers, instruments, controls,
and gadgets. Also included is data on
techniques, testing, definitions, and a com-
plete bibliography.

If you're interested, check with your lo-
cal distributor or write to the publisher:

July, 1956

Book Division,

Coyne Electrical School,
1536 West Adams St., Chicago, Ill.

General ILlectric has an-
nounced a whole scries of new semicon-
ductor products, including several new
transistors, two new silicon rectifiers, and
a double-based diode. Many of these items
were shown at the JRE show in New York.
The new transistors and the double-based
diode are mounted in a redesigned package
which is now under consideration of Joint
Electron Tube Engincering Committees
responsible for industry standardization.

Among the new transistors is a high-fre-
quency tetrode produced by G.E.'s melt-
back process. This unit may be used up to
50 me. and higher, and is capable of dis-
sipating 50 mw. at 25°C. Design center is
for 40-50 mec. alpha cutoff frequency.

The double-based diode is especially in-
teresting, being the first such unit of its
type to be commercially available. Previ-
ously, these had only heen made and used
in laboratories. The double-based diode
may be used as a trigger or ‘“switch” and,
in such applications, can replace two con-
ventional transistors connected in a bi-
stable circuit.

Marvelco is now offering a ‘“tandem”
transistor. Essentially two transistors in
the same envelope, direct-coupled inter-
nally, this unit features a high input im-
pedance, high gain, and a variable gain
characteristic, analogous to wvariable-mu
vacuum tubes. More on this later.

Price Cuts. General Eleciric has an-
nounced its third price reduction on tran-
sistors within the last 14 months. The latest
price cuts range from 22 to 53% on five
different types of high-frequency transis-
tors used in pnriable and table model radios.
This new price reduction should result in

(Continned on page 116)

Tech News.
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Radio Stamps Make Rare Collection

Postal authorities throughout
the world have marked the rise

of radio in rare stamp issues

TAMP collecting has come a long way
from the old-fashioned system of as-
sembling stamps according to country and
issue. “Topical collecting,” a new trend in
this ancient hobby, picks out stamps on a
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radiosignal, broad-
cast from Cornwall, was
received by Marconi at
this tewer overlooking
the Newfoundland coast.
Now a historic landmark,
the tower was pictured
in this memorial stamp
issued in 1928, Spanning
ocean by "wireless'" gave
rise to marine radio,
ending ages of dreaded
isolation for ships at sea.
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specific theme, such as flowers, horses, med-
icine, or what have you.

Herbert Rosen, whose business is radio
and whose hobby is stamps, combines the
two in a unique collection of stamps pic-
turing nearly every aspect of electronic
communications. Starting with the scien-
tists whose discoveries cleared the way for
modern electronics, his collection takes us
right through the current spread of TV to
various eountries of the world.

Part of this collection has been published
in a book titled Radio Philatelia (reviewed
in our April, 1956, issue). Mr. Rosen kindly
gave us permission to reproduce some of
his rare stamps.

The hundredth anniversary of electric communications in Turkey, from the first
use of wire telegraphy (1855) to modern radio, is celebrated in this 1955 stamp
(left, below). The French stamp at its right illustrates early military ra-
dio, showing the antenna of the desert fort Sebha in the African colonies.
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Paris rooftops sprouted antennas when TV came to France. g
The Eiffel Tower, like the Empire State Building in New York,

makes an ideal antenna mast for the city and its surroundings.
With more than 800 lines, French TV boasts the world's best pic-
ture quality. The 1955 postage stamp (above, right) symbolizes
TV signals radiating over Paris skyline. Guatemalan stamp (above,
left) marks introduction of radio-telegraphy in South America.

Argentina's mail offers "spoken letters” recorded on discs.
Special "Fonopostal stamp is issued for this unique service.

POPULAR ELECTRONICS
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With the outbreak of

the Second World

War in 1939, military ra-
dio suddenly burst into
prominence. This special
set of German stamps
features pictorial motifs
ot ground-based army
signal service. Note sche-
matic of tuned circuit at
lower right. Primitive an-
tennas on stamps are a
far cry from the highly
advanced but then-secret
designs actually used.

Of all the Oriental countries, Japan was the first to take a sericus inter-
est in Western science. Having introduced broadcasting as early as
1925, Japan celebrated the 25th anniversary of its radio service in 1950
by a special stamp issue contrasting an old-fashioned microplone with a

recent model patterned after American designs. Japan's radio is
B noted for high-quality transmissions as well as excellent prograras.

Italians took to television (right] with typi-
cal gusto when their network finally reached

all the main regions. Transmitters were designed
with special radiation patterns to jibe with heavy
Stamp at far right shows
Monaco, whose powerful radio station perches
atop a mountain overlooking Monte Carlo and
the sea. One of Europe's few commercial sta-
tions, it can be heard throughout the Mediter-
ranean area and recently formed the hub of
broadcasting activities connected with the wed-
ding of Grace Kelly and the Prince of Monaco.
TV service has now been added.

population areas.

July, 1956
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Emergency Traffic Control

MERGENCY vehicles can automatical-
ly turn all traffic signals red while
speeding through congested streets. It’s
done by means of an electronic device
called “El-Tec,” made hy Standard Coil
Products Co., Inc., Melrose Park, Ill. “El-
Tec” activates traflic lights, turning them
red in all four directions after a rapid
flashing signal by the yellow caution light.
The small radio transmitter in the am-
bulance, poljce car or fire engine is oper-
ated by a single switch. A radio receiver
is installed in each traffic signal control
box, and several antennas—mounted on
the vehicle’s hood--radiate the beam three
to four blocks in advance.

Tiny Receiver to Cover Conventions

OT ONLY will there be new Republican and Democratic
delegates at the political conventions in August. Also
present for the first time will be “Audipage”—a personal,
transistorized receiver developed by Philco Corp., Philadel-
phia, Pa. Operating within the restrictions of a wire loop
strung around the area, it will be used by the roving com-
mentators at both presidential conventions, permitting
them to receive instructions directly from control points
without connecting wires or cables.
Complete with its tiny mercury storage battery, an Audi-
page weighs only an ounce and is about the size of a ciga-

rette lighter. Sound, audible only to the wearer, is -
T'S A FAR CRY from the old-fashioned hand t

received through a small, flesh-colored earpiece.

“Brain” Operates Wire System A i
telegraph system that the brokerage firm of o :

E. F. Hutton & Company once operated to its new automatic transcontinental wire

system. Designed by Western Union to meet the needs of a brokerage business, it is run

by an electronic brain which reads, deciphers and routes messages to their destinations

in seconds, and is said to be the world’s fastest private wire system.

In the photo at left, William E. Brown, communications manager of E. F. Hutton,
looks over the elecironic control panel at Los Angeles. The panel provides, at a glance,
an instantaneous check on the condition of the entire system, coast to coast. At right,
Ruloff E. Cutten, senior partner, flashes the first order from Los Angeles to New York.

RIS 3
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LONE photographer stood

in the center of Flagler
Street in downtown Miami,
Florida, that eventful night,
waiting for the first section of
the Orange Bowl parade to pass
by. He carried a 4x5 camera
with a single flash, obviously
incapable of illuminating more
than a small portion of the long
procession. Clipped to the side
of the camera was an aluminum
box not much larger than a king-size pack
of cigarettes, with what looked like some
kind of antenna quivering from the top. But
how could he expect to get good photos
with just one fiash?

Now the photographer was ready to snap
his first picture. He peeked through the
range finder for focus, then lined up the
scene in his sports finder. As he pressed
the trigger on the camera, a brilliant blast
of light turned Flagler Street into day!
Result: a noon-bright picture.

The 250,000-candlepower blast had ex-
ploded from atop a tall building on Flagler
Street. Was it possible—without the usual
maze of extension cords from the lights to
the camera?

The Secret. That phoiographer was
Lyle Byland of the Miami IHerald. And the
sudden flash of light which brought the
parade into full sight climaxed two ycars
of experimenting with and perfecting his
“radio signal flash.”

Actually, the ‘“radio signal flash” is a
single-tube miniature transmitter and re-
ceiver, crystat-controlled with a power sup-
ply from hearing-aid batteries, and operat-
ing on 27.255 mc. No license is required to

July, 1956

WWW atmercaaradioRistery com

 RJC Slave

Photoflash

Tackles Foothall Parade

Complete outfit includes receiver, camera and transmitter.
Lyle Byland, who developed units, looks at flash in top photo.

operate such units, but the equipment itself
must be licensed by the FCC (Form 505).

The small box attached to the camera
was, of course, the miniature transmitter,
which tripped off big electronic flash lights
in coordination with the rapid camera
shutter. It is mounted on the side of the
camera, flash gun fashion, and is activated
by the “X” shutter contact. The transmitter
can be tuned to any number of receivers,
each having its own “slave” light. The
trick is to synchronize shutter and light.

Such a system would seem to be far
superior to stringing wirc between photo-
flashes or using some sort of photocell ar-
rangement. With the more common system
of “slave” lights used by photographers—
each containing a photoelectric cell sensi-
tive to light, any bright light could set off
the slave flash, not necessarily that of the
master flash on the photographer’s camera.
With Byland’s system, the slave lights can-
not possibly be flashed without a command
from the master transmitter.

Some of you R/C readers may want to
branch out into R/C photography. Why not
try adapting the “Lorenz” R./C transmitter
and receiver (described in the November

65
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Costly pilferage in war ced by this sys
tem. An incidental advantag en better traffic control dur-
ing hours of shipping and receiving. hrough better over-all view
afforded. Inset at left <hows camera eyei above right, a guar

observes the interior of the warehouse {above feft) on his screen.

proved by this type of TV. At the 'Texas rors, he could never be sive of the length
National Bank 1n Houston. for example, of the entire stab. Consequenﬂy, he had
the video system has speeded up operations no positive way to get maximum length
and reduced the aumber of cumbersome from his last cut.

files from four to one. By using TV, the This problem was solved by the TV rig.

{in a critical spot,

bank has successfully avoided duplication The camera, mountec
of more {than 17,000 signature cards four focuses on the scale and transmits the

;J times—one for each teller. This system image to the receiver which is installed
a provides 2 video hookup between the main next to the shearman. As a hot slab comes
is hookkeeping departmem. and the new down the line, the shearman can see 2
s ‘ drive-in pranch two blocks away: When a close-up of the scale on his TV screen. The
Y customer presents & withdrawal check at red-hot glow from the slab illuminates the
the drive-in bank, the teller asks the hook- scale and helps prighten the transmitted

SQ keeping department in the main huilding picture.
two blocks away for the signature card The shearmen in this mill report that
kept in the files. The customer’s signature the closed-circuit TV has practically elim-
“ is transmitted from the main banKk and ap- inated waste in cutting by providing an
ide: pears On the TV screen viewed by the accuracy previously unobtainablc. Wwhat's
test teller at the pranch. more, their job has been made easier and
and A similar system has been put into op- gafer, since {he men can remain in {he con-
a g eration at Chicago’s National Bank of iro} hooth instead of frequently scamper-
Batt Hyde Ppark. Using standard home-type TV ing up and down 1o inspect cach slab pev-

who receivers, shightly modified, this setup pro- sonally.
cells, vides tellers with a view of customers’ sig- Education. As an aud'\o-visual aid in
volta natures and other data as needed. Details schools, the closcd-circuit system has no
volta of this installation were handled by Ha- equal for meeting classroom needs. One
% vé vill's Radio, 1461 E. 55th Street, Chicago. system, known as (DAVITS” (Dage Audio-
light industry: A closed-circuit TV system Visual Integrated Television System),sends
sensit is credited with having cut waste and in- complete video and audio programs from
little « creased efficiency at the Great Lakes Steel 2 central point to wherever they are need-
The Corporation’s No. 3 glabbing Mill in De- ed throughout the school. Laboratory dem-
ing tes troit. This video setup solves a problem onstrations, 1_ectures, \m programs, etc.,
60-wat common fo steel mill production—-that of can be seen sxmultar}t_ously by any numbeyr
tested obtaining “maximum cut lengths” when of students. 1n addition, 1mportant hroad-
sunligh shearing red-hot slahs. cast TV programs can be made ayaﬂable
tested 1 Shearmen in the mill must make two  OVer the system. “Room ?ssembl\es" for
ordinar cuts in the hot slabs coming down the line. special evenis are also pos§1b1e_W1thout the
S To make these cuts accurately, the men need for everyone converging 1n one large,
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must know how long the slabs ave to begin central auditorium.

with. A scale in front of the shearman All of the installations described SO far
shows him how jong his first cut will be. (except for the one in the Chicago hank)
But even by using an clahorate set of mir- are the work of the Dage Television Divi-
&8 POPULAR ELECTRONlCS
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Lecture-demenstration (left) in
opetative dentistry at Loyola Univer-
sity’s School of Dentistry in Chicago
is given by teacher from small TV stu-
dio in reom adjacent to this large am-
ohitheaire. With TV close-ups seen
on two |arge-screen monitors, the en-
tire class of 94 students gets inti-
mate view of teacher's operative tech-
niqua. This eliminates previous meth-
od in which only 5 or & students at a
time clustered about teacher, who was
then required to repeat same demon-
stration several times for other groups.

Students (above) are watching the work of the pro-
fessor {right) as he demonstrates de=ntal technique.
Monitor screen shows picture as seen by students.

sion of Thompson Products, Inc.,, Michigan
City, Indiana. Although one of the leaders
in the field, this company is not the only
one engaged in such work, however. Gen-
eral Precision Laboratory, of Pleasantville,
N. Y, recently set up a closed-circuit TV
system for the Army Signal Sthool at Fort
Monmouth, N. J. Using this rig, one in-
structor is able to conduct three classes, in
different rooms, at the same time. As a
supplement to the video system, a two-
way audio system was set up which per-
mits voice communication between the in-
structor and any student.

Another noteworthy installation by Gen-
eral Precision is the system used at the
Nebraska Psychiatric Institute, Omaha.
This rig shows advanced students actual
treatment of patients. By watching the ex-

Classroom session in the Sig-
nal Officers’ Basic Course at Fort
Monmouth, N. J., was televised
"live" to two other classrooms in
the same school by means of o
portable 5-pound TV camera. Ar-
row points to camera which
picked up action. Sound was car-
ried by public address system to
other classrooms. Equipment pro-
vided by General Precision Labo-
ratory of Pleasantville, N. Y., was
used in this demonstration of com-
bining "three classrooms in one."”
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perts at work, prospective specialists can be
trained more fhoroughly and in less time.

Also used for teaching, but pointing the
way to wider use in professional applica-
tions, is the insiallation at the School of
Dentistry of Loyola University in Chicago.
Another Dage system, this one is an clab-
orate and complex sctup which transmits
video and sound from seven different rooms
in the building to key assembly points
throughout the school. An operation in an
amphitheatre, an experiment in a labora-
tory, or a discussion in a seminar room
can readily be transmitted 1o enough dif-
ferent parts of the school to permit nearly
all students to witness the event at close-
up range. Before the advent of the TV
system, an instructor might have to repecat
a demonstration as many as 20 times until
all the students in the class would have
seen it. Now, he runs through it once. As
much as three weeks' time can be saved
this way for each instructor on a single
project.

Religion. A boon for communities
whose existing space facilities are inade-
quate to handle increasing audiences, the
closed-circuit TV system is also finding its
way into churches. For example, the Cal-
vary Baptist Church, in Lexington, Ky.,
found it had developed a serious lack of
seating space in its auditorium. Rather
than turn people away, or get involved in
the problems and inconveniences of two

Nurse tunes in on one of several hospital rooms
under her care. Screen shows pictures of all that
goes on in areas for which she is responsible.
This Sperti Faraday '"Visicall' system includes a
small loudspeaker (to left of screen) by means of
which nurse can talk privately to any one patient.
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Many community activities are enjoying wider audience participation
as a direct result of closed-circuit television setups.
in the photo at left is part of the rig used at the Calvary Baptist Church
in Lexington, Ky., to carry services to overflow crowds in a chapel adjoin-
ing the main auditorium. Twelve-inch monitor is used to tune the system.

The equipment

Sunday services, the church installed a
compact Dage system.

The camera was installed in the rear of
the auditorium, and receivers placed in the
chapel and nearby classroom. A wide-angle
lens on the camera covers the church choir
and pulpit, while a telephoto lens is used
for close-ups of the pastor. Voice trans-
mission is handled by a p.a. system. Church
officials report that the new system makes
people sitting in rooms other than the
church auditorium feel that they are really
part of the services.

Recent Improvements. Lafest de-
velopments include remote control svsiems
for the camera and a built-in “memory”
system. The former enables the camera to
be set up in hazardous locations. All func-
tions, including changing of lenses, are
controlied by a knob on a console located
elsewhere. The “memory” feature permits
the camera to be preset for different lens
angles, and is activated by a push-buiton
confrol on the console.

The extent {o which closed-circuit TV
has advanced is indicated by a recent RCA
installation made at the pharmaceutical
firm of Smith, Kline, and French in Phila-
delphia. This system shows dramatically
and graphically the action and effects of
various drugs being tested on living or-
ganisms. Fluoroscope images of the insides
of animals are picked up by the TV cam-
era and viewed conveniently on receivers
by lahoratory personnel.

Uses of closed-circuit TV appear to be
almost limitless. The increased attention

it is receiving from such major firms as
RCA might well indicate its coming impor-
tance in the fields which have been men-

—Bo-

tioned in this article.
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HE manufacture of tape re-

corders involves many people
using different types of equipment
to perform a multitude of tasks.
But mostly, it takes time-—time to
work out design details, time to
machine special dies and jigs, time
to drill and tap and slot, time to
wind coils requiring thousands of
turns, time to punch chassis, time
to wire parts, time to assemble,
and time to test.

A tape recorder, like any elec-
tronic product, is born in the en-
gineering laboratory. Here, ideas
are argued, parts researched, and
techniques evolved. Once a final
design is agreed on, the orders go
out and arouse a vast industrial
world to life.

Precision parts for the new
product as well as for use in mak-
ing other parts in the machine
shop are produced in the tool shop.
Delicate head assemblies must be
precision-made.

A plant in which two main lines
of products are made, such as at
Pentron in Chicago, operates two
distinct production systems-—one
for turning out its popular-priced
“all-in-one” tape recorder, the
other for producing the higher
priced ‘“professional” recorders.

Inspection and testing is a twin-
headed problem, involving checks
of both mechanical and electronic
parts and subassemblies. Tape re-
corders, more than any other type
of equipment, depend on high
quality in both areas for their
successful operation.

“Behind-the-scenes” highlights
are shown in the photos. 30}
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Coils for magnetic heads must
be wound with precision accura-
cy. A minimum of 1000 coils
per day may be wound on each
of these machines. Erase coils
are wound with 1000 turns of
fine wire and record coils use
2000 turns. Automatic counters
maintain winding accuracy for
all thres bobbins. Coils, when
wound, are fitted to heads to
provide required magnetic field
for recording, erase, and play-
back of tape.

These production lines concentrats on assembling mech-

anical parts of Pention recorders. Other lines wire in elec-
tronic components. At selected intervals in both lines, testers
inspect partially fin'thed chassis and subassemblies. Due to
increase in production, this company invested an additional
$25,000 in quality control equipment and personnel last year.

Recorder undergoes rigid performance tests before final
okay. Here, technician runs checks on Dynacord "professional"
recorder. Instruments used include impedance bridge, wow
meter, distortion analyzer, oscilloscopz, audio oscillator, a.c.
vacuum-tube voltmeter, audio amplifier, d.c. voltmeter.
Only units which pass all tests are tagged acceptable.

T a0
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Sea-Going
“Scan-A-Graver”
Livens Shipboard
Newspapers

First shipboard installation of
"Scan-A-Graver' has been made
on ltalian liner "Cristoforo Co-
lombo."” Capt. C. Pinoti in-
spects machine and its results.

CEAN voyagers need no longer feel “at

sca” about the latest happenings on
shore. Thanks to the Fairchild “Scan-A-
Graver,” spot news photos taken on land
can be reproduced in shipboard news-
papers and seen by passengers no later
than they are seen by readers ashore.

The “Scan-A-Graver’” makes halftone en-
graving plates from photos received by the
ship’s radio-photo equipment. It may also
be used with any glossy photo.

Two rotaling cylinders are the main fea-
ture of this device. The photo to be repro-
duced is placed on one; a special plastlic
sheet known as a “scanner plate” is wrap-
ped around the other. As the phoio cylinder
rotates, light reflections from the picture
are picked up by a photocell and converted
to electrical energy. This signal, whose
amplitude varies in proportion to the rela-
tive darkness and brightness of the photo,
is fed 1o a 75-watt amplifier. The ampli-
fier's output then modulates the vibrations

of a stylus which culs into the plastic on
the scanner plate. The stronger the signal,
the deeper the cut.

The stylus is set in motion by a motor.
Its number of vibrations per second deter-
mines the “screen value” of the engraving.
For example, stylus vibration of 400 times
per second produces a number 85 screen

5 dots per linear inch). This happens 1o
bhe the type of plate used for the photos in
POPULAR ELECTRONICS.

A plate made on the “Scan-A-Graver”
is ready for the press in a matter of min-
utes. Picture quality compares favorably
with that of conventionally made plates.

The amplifier produces its high power by
operating class AB: with four type 6BG6
tubes in push-pull parallel. The dark-and-
light contrast ratio provided is more than
cnough to etch the plastic plate; suitable
electronic circuitry is employed to reduce
this contrast ratio to the level required for
proper operation.

JOB-TITLES IN THE AGE OF ELECTRONICS,
or "What's In a Name?" Department: Grand-
father might be confused at the equipment used
in today's industry, but be'd recognize the names
of the jobs still in vogue—not that the names
would clarify anything for him. The gentleman

o ﬁ'
o s
m@‘
e

3&;.
S L . W s
at the left is a poHer at the Martin aviation

plant in Baltimore; his "potting'* consists of en-
casing wires and plugs in an airtight seal for

critical installations on aircraft. The couple
above are 'harness-makers'—they make one
neat cluster out of many cables. Clear?
\ _J
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Anyone can shoot movies with this
camera. ''Electric eye' setslens at proper
exposure and continues to open or close
the lens iris as changing light requires. 1
takes the hard work out of photography.

Movie Camera’s “Electric Eye”
Avtomatically Sets Lens

HAT “scene you couldn't shoot” would

have been a cinch with this camera. All
the photographer has to do is focus the
camera and press the shutter slide an
“electric eye” automatically sets the lens
for perfectly exposed pictures.

Fully automatic, this is a 16-nim. mag-
azine camera which has just been intro-
duced by Bell & Howell of Chicago. IKnown
as the Model 200-EE, it operates on the
same general principle as the human eye.
Its photoelectric cell with a thermistor
balancing circuit opens and closes the lens
iris to adjust to varying indoor and out-
door light intensities. Like the human eye,
the iris of the lens contracts in bright
light, dilates as the light decreases.

The camera scts the lens at the proper
exposure by means of a battery-operated
motor, controlled by the photoelectric cell,
Current is supplied by six tiny mercury
batteries. As light strikes the photoelec-
tric cell, it activates a bridge circuit,
which in turn controls the rotation and di-
rection of the motor. The motor, through
a gear {rain, opens and closes the lens.

Probably the most difficult situation in
motion picture photography for the ama-
teur—panning from a sunlit area to a
shadow area—is no problem at all with
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this camera. Faced with changing ex-
posures in a continuous scene, you might
be accustomed to set your lens midway be-
tween the lightest and darkest areas, with
the result that some frames would be un-
derexposed and some ovegrexposed. Or you
might interrupt the scene to reset the lens.
With the 200-EE, the lens automatically
sets ifself at the beginning of the sequence.
As you pan the camera, the lens adjusts
itself as it goes along.

For most situations, the photographer’s
exposure meter is unnecessary. A warning
flag in the viewfinder signals when the
light is not sufficient for good movies. If
you want to under- or overexpose a scene
for special effects, the photoelectric cell
can be deactivated. The automatic control
system means greater freedom of move-
ment and consistently good exposures.

Children at play may run from sunshine
to shade. At a baseballi game, the batter
may be shadowed by the grandstand while
first base is bathed in sunlight. A swim-
mer may emerge from the water and head
for a beach umbrella. As the camera fol-
lows the action, automatically accommo-
dating itself to the changing light condi-
tions, it simultaneously solves the trickiest
problem of movie making. 30!
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Good voltage regulation

is built into a simple power —}

supply that is specifically
designed for your test bench

By FRANK H. TOOKER

NE of the most useful tools
 an electronics experimenter
can have is a good, dependable
power supply. The supply de-
scribed in this article contains

several innovations which are
not immediately obvious at a
casual glance.

First, consider the matter of

This rugged bench-type supply has two fixed voliage ranges.
It will give good regulation over a wide range of currents,
and will handle most design and experimental jobs.
simplicity of construction in the under-chassis view at right.

Note

regulation. We don’t want our
B voltage to soar up to 400 or 450 volts
when we’re drawing little current, and
drop down around 250 volts when we're
drawing 100 milliamperes. We want it to
stay around 250, and we'd like it to stay
there without too much variation.

A power transformer that will handle

our requirements without getting red in
the [ace js one necessiiy for good regulation.
For average work, we won't be drawing
over 100 milliamperes of high voltage.
There are several good. casily available
transformers which will fit the bill. The au-
thor chose a Thordarson 22R32 —-its high-

Cl, C2—30/30 ptfd., 450-volt dual electrolytic
capacitor
CHI—7-henry,

C-1710)
CH2—S5-henry,
C-2305)
Fl—l-amp., 250-volt fuse
R1—3500-ohm, 20-watt wire-wound resistor
R2-—-100,000-ohm, 2-wait composition resistor
S1, S2- S.p.s.t. toggle swiich
Tl-—Power transformer, 350-0-350 volis at 110
ma., 5 volis at 2 amp., 6.3 volis at 3 amp.

150-ma. filter choke (Stancor

100-ma. filter choke (Stancor

ot wis

pC:}GBV.C.T.

Parts list and wiring diagram for the power supply. A minimum number of parts is necessary.

{(Thordarson 722R32 or equivalent) der, etc.
CHI CH2
TI 7 by, Shy.
== e - X -
HUWNIWO‘OT‘ 1 -0 200y
I {+ !+ R2
i 30 2 30 o JOOK

VI--Type SY3GT rectifier tube

V2--Type 0A2 voltage requlator tube

1—6-terminal screw-type heavy-duty terminal
strip

1-—3-terminal screw-type heavy-duty terminal
strip

1—5" x 10" x 3" chassis

1—Octal socket

1—7-pin miniature socket

1--Fuse holder

1--Line cord and plug

Misc. hardware, rubber grommets, wire, sol-

ptd. ptd. =
i d
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An Experimenter’s H

andy Power Supply

vollage specitications are exactly what
we're looking for, and it has two 6.3-volt
heater windings instead of the usual one.
Two separate heater windings arc useful in
isolating two tubes in an experimental set-
up. In addition, we can connect the two
windings in series to get power for the
heaters of 12.6-volt tubes. The rating of 3
amperes per winding will handle almost
anything we’ll have to work with.

In the supply shown in the photos, the
leads from the two windings are brought
out to a heavy-duty 6-terminal strip near
the power transformer. For maximum con-
venience, the windings are phased so that
connecting a jumper wire across the two
center terminals will give us 126 volts
across the two outside terminals.

Our next item of concern is the filter. A
capacitor-input filter is notorious, regula-
tionwise, so we'll use a choke-input filter.
Howecver, this filter won’t keep the d.c. out-
put voltage from soaring up to the pcak
voltage rating of the high-voltage winding
of the transformer unless there is a certain
minimum load always connected across the
output. A wire-wound power resistor could
do the job, but it may run tco hot to he
located inside the chassis.

The way to get a good load resistance and
a well-regulated tap on the B-voltage out-
put ai the same time is to install a voltage
regulator iube. Since most experimental
setups require either 250 volts or 150 volts,
an OA2 was selected {o make the tube draw
a full 30 milliamperes ot no load. Not only
does it keep a rood minimum load on the
supply 8o that the output doesn’t go much
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above 250 volts with nothing else connected
—but it looks neat, gives us 150 volts well-
regulated at up to 25 milliamperes, and we
can easily pull it out of its socket when we
want to draw 100 milliamperes or so at
150 volts.

Note that the dropping resistor, R1, is
connected to pin 1 of the OA2 and that
the “B-4 150V.” output terminal is con-
nected to pin 5. The circuit is completed
through a jumper from pin 1 to pin 5
inside the tube. When the tube is removed
from its socket, the circuit is automatically
broken, and the “B+- 150V.” {erminal is
left f{loating, i.e., completely disconnected.

The one remaining feature is the fuse in

MeW. ST W

This is a full-wave rectifier capable of producing
250-volts d.c. output at a current drain of about
100 ma. All components have been especially se-
lected for their current-handling capacities. The
circuit includes a choke input filter, 1.e, the high
voltage (unfiltered d.c.) taken from pin 8 of the
rectifier tube is fed directly into choke CHI1. Re-
actance of this choke helps in maintaining voltage
regulation. The remaining filter (C1, C2, and CH2)
is standard for power suppiies of this type.

Resistor R2 is used solely to “hleed” off the
charge impressed on the filter capacitors. This 1s a
safety measure. Resistor R1I drops the high voltage
to a level that can be handled and regulated by
V2. A voliage picked off the junction of F2 and
RI will be 150 volts, and will remain regulated
at this level for current drains of from 1 to 25 ma.

Two filament windings are provided by the power
transformer. They may be wired (externally across
the terminal strip) in series and render an output
of 12.6 volts at 2 amps. for circuits that reguiv
this heater voltage.
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Pictorial diagram of the experimenter's power supply shows interconnection of parts.

the line side of the power transformer.
No matter how careful you are, you will
sooner or later make a mistake in your
wiring or otherwise accidentally short-
circuit either a heater or a B4 line—it's
easy when you're working with haywire
experimental circuits. Se don't leave out
the fuse. A fuse is mwuch cheaper to re-
place than a transformer or a rectifier
tube would be, and it will safeguard the
equipment

Construction is so simple that there is
little to be said concerning it. The chassis
size given in the parts list is ideal for
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the components I have described. Obvi-
ously, if bigger or smaller components are
used, the chassis size will need to be varied
accordingly.

Holes are drilled through the chassis top
for the tube sockets, transformer and
choke leads, and for the two terminal
strips. I mounted the toggle switches at
the end of the chassis, but they could have
been mounted just as well on top or on one
of the other sides. The fuse clip is mounted
under the chassis, although some construc-
tors may want to buy a fuse cartridge and
use that instead. —30
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Tone Compensator for Your Tape Recorder

LTHOUGH most tape recorders are

properly compensated, many of us
would like to have some control over the
amount of bass or

treble switches, as shown in the schematic
diagram. All components and the two s.p.
4-t, switches can be mounted in an alumi-

num box of conve-

treble that goes on Rl SO0K Ji nient size. It could be
the tape. When re- 4 W incorporated on the
cording, the frequen- +1008 | {CI i = amplifier chassis if
cy response is fixed 250ppfd. feda) desired—the circuit
and varying the tone +708 | fC2 ., b_% is in no way critical.
controls has no effect. wr (—-H—535+ NS o 88 The source of audio
In dubbing records 5@ ppfd. mgQ 5“ is connected to the
that are a little | INPUT ‘c‘é(% .:50_9“03 3wl input connector and
scratchy, it is handy =0 @At OO0l pfd. g the compensated au-

to be able to cut the

BASS SWITCH

dio is connected to

highs off. When dub-
bing records that are
not scratchy, but lack | #fd:
the highs, the tone
compensator will
bring out the highs.
For those who like

tape recorder

| ca ypoon the
02 ® FLAT through a length of
4708 +508
C5| C6
ol Hfd.l I,oosprd,

shielded cable. It is
advisable to keep
this cable short to
eliminate loss of the
highs. After the unit

R3
IMEG.

lots of bass, this unit
will hoost the bass
notes about 10 db—a level greater than
this might possibly overload the tape re-
corder amplifier.

The compensator has separale bass and

is connected, adjust
the switches until the
most pleasing sound is obtained. As a
check, a recording should be made and
then played back and compared to the
original sound. Donald .. Stoner

TV Cheater Cord and Outlet Assembly

VERY WORTHWHILE project for a

radio-TV serviceman, experimenter, or
radio amateur is a combination TV cheater
cord and dual a.c. outlet assembly.

After the TV repairman removes the
back from the television set, he puts the
a.c. plug in the wall outlet and the
TV plug into the set. He can plug a
trouble light into one a.c. receptacle, and
a soldering iron or v.t.v.m. into the other
outlet. Ile can turn the television set off

and on with the toggle switeh, and the in-
dicating light will tell him whether the set
is on or not.

I built my combination cheater and outlet
in a small aluminum box measuring 1%"” x
214" x 23", The a.c. receptacies are mount-
ed on the top of the box, while the s.p.s.t.
switch and neon indicator light are on one
end. Both a.c. cords pass through a grom-
meted hole at the other end of the alumi-
num box. —James IFred

TO
H?VvALC,

The outlet assembly shown in this pictorial diagram can be installed in any standard
aluminum box. Mount the a.c. outlets on top of the box, and the pilot light and switch
at one end. The cord to the television set should be about three or four feet in length.

July, 1956
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THETRANSMITTING

TOWER

me= Herb S. Brier, woeca =

HE DBASIC DIFFERENCE between a

broadcast type short-wave receiver and
an amateur “communications’” receiver is
that the latter has provisions for receiving
c.w. code as well as phone signals. It also
has many specialized features and controls
to aid it in bringing in amateur signals
under the most ditlicult conditions. Tuning
one for best results is a real art.

A two- or three-tube regenerative re-
ceiver will bring in amateur signals fairly
well, but the ability of its single tuned
circuit to separate stations is so poor that
a single strong signal will occupy an entire
Novice band. A superheterodyne receiver
is much to be preferred. Besides being
much more selective, it is more sensitive,
more stable, and easier to tune. Our dis-
cussion will be limited to that type.

In a superheterodyne, all incoming sig-
nals are converted to a single lower fre-
quency, usually around 455 ke., and go
through an amplifier tuned to this fre-
quency before being detected and fed to
the audio amplifier.

The advantage of this arrangement is
that the lower the resonant frequency of
a tuned circuit the more selective it is.
For example, a 455-ke. tuned circuit may be
over eight times as selective as one tuned
to 3700 kec. Also, because this inter-
mediute-frequency (i.{.) amplifier is fixed-

KN2PXM (Dave Laird) explains apologetically on
page |17 that his "poor’ record of working England,
France, and Switzerland with the station equipment
shown above may be due to the fact that he uses
his 80-meter doublet on |5 meters! WYEGQ could
work nothing on |5 with his 80-meter doublet.
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tuned, it is practical to incorporate several
double-tuned circuits and tubes in it to
obtain high selectivity and high amplifica-
tion. In fact, to obtain still higher selec-
tivity and other operating advantages,

some double-conversion communications
superhets put incoming signals through
two i.f. amplifiers, one around 1600-2000
ke., and the other around 100 kc.

From the if. amplifier, the signal goes
to a second detector, which extracts the
intelligence from it and delivers it to the
audio amplifier. The second detector also
develops an automatic - volume - control
(a.v.c.) voltage which varies the receiver
amplification in inverse proportion to the
strength of the received signal: strong sig-
nal. low amplification; weak signal, high
amplification. Thus, the receiver output
volume is held relatively constant as sig-
nals of different strengths are received.

The a.v.c. voltage also controls the re-
ceiver “S”-meter, which permits measuring
the relative strengths of received phone
signals.

For code reception, a beat-frequency os-
cillator (b.f.o.) tuned to a frequency a few
hundred cycles different from the inter-
mediate frequency is coupled to the sec-
ond detector, to produce an audible tone
in the speaker or phones. As will be
explained later, the b.f.o. is also used for
receiving single-sideband (SSB) signals.

Using a Communications Receiver.
If the receiver coveérs the broadcast band,
turn its band selector to that band, as the
signals there do not constantly pop on and
off the air as they do in the amateur
bands. Otherise, set selector switch to the
lowest frequency band the receiver covers.

Turn the b.f.o. switch off, the a.v.c.
switch on. Set the bundspread dial to 100
(capacitor plates unmeshed) and the an-
tenna trimmer to about half scale. Advance
the r.f. gain (sensitivity) control full on
and adjust the audio volume control for
the desired speaker volume.

Slowly tune across the band with the
muin tuning dial. Observe that as a signal
is tuned for greatest clarity the S-meter
pointer deflects the greatest amount.
Strong signals naturally deflect it more
than weaker ones. Also note that peaking

POPULAR ELECTRONICS
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the anfenna iLrimmer may have a decided
effect on the amount the pointer deflects.

Leave the main dial tuned to a station
and turn the bandspread dial. You will
discover that a signal which occupies only
a dial division or so on the main dail will
occupy 5 to 20 on the bandspread dial.
On the short-wave bands, where the main

James H. Bryant, W4FNN, Corbin, Ky., worked 20
different states in one week on 40-meter c.w. {code)
with his AT-1 transmitter and HQ-129X receiver.

dial covers thousands of ke. for each band
seleclor position, setting the main dial to
a predetermined position, an amateur band
or other restricted range ol frequencies is
spread over most of the bandspread dial.

Specialized amateur receivers accom-
plish this result by restricting their tuning
ranges to the amateur bands exclusively.

Next, turn off the a.v.c.* and again tune
across the band. Most signals will un-
doubtedly overload the receiver so badly
that the output signal will be much dis-
torted and the signals will appear very
broad. Retard the sensitivity control, how-
ever, and the distortion will disappear and
the tuning will hecome sharper. Speaker
output level can then be controlled with
the volume control.

Careful comparison will show that the
receiver tunes more sharply with manual
gain control than it does with a.v.c. As
a result, it is [requently possible to copy
a weak signal that is completely smothered
by a strong one a few ke. away with the
a.v.c. on by resorting to manual control.
This is particularly true when copying a
conventional phone signal near a single-
sideband (SSB) signal.

Some of the less-expensive receivers do
not have a separate sensitivity control;
consequently, their r.[. sections run “wide
open” all the time. The only way to pro-
tect them from spreading signals is {o use

*Should the b.id.o./a.v.e. switch be one unit, leave the
awv.c. un and retard the sensitivity control until the S
meter no longer swings as sivnals are tuned in and out.
July, 1956

a short antenna when signals are loud.
This expedient also works wonders even
with expensive receivers when the rock
crusher down the street opens up.

Still with the a.v.c off and the sensitivity
control retarded, turn on the b.f.o. A sharp
whistle will appear on each signal. Fur-
thermore, adjusting the pitch control will
vary its pitch from zero beat (no whistle)
in the center of its range to a high pitch
on either side of this position. Use either
setting for code work.

The pitch control is set properly when
a signal that is tuned in for maximum
clarity with the b.f.o. off produces a beat-
note most pleasing to you when the b.f.o.
is turned on without touching the tuning
dial. The sensitivity control must be well
retarded or beat-note will sound “mushy.”

By leaving the pitch control set and care-
fully tuning the bandspread dial, you will
find that there are two settings on it that
will produce a beat-note of the same pitch
on each signal. One will be louder than
the other. The more selective the receiver
is, the greater the difference will be. Al-
ways tune for the loudest beat-note, a
process that will soon becorne automatic.

Tuning Single-Sideband Signals. An
SSB signal differs from a conventional
phone signal in rhat its carrier and one
sideband are suppressed at the transmitter
and only the remaining sideband, which
contains all the desired information, is
transmitted. Consequently, an SSB signal
jrom o properly udjusted transmilter is
slightly less than halt as wide on a prop-
erly udjusied receiver as a conventional
phone signal.

To receive an SSB signal, tune it in with
the a.v.c. on and the b.{.o. off for the
greatest gyrations of the S-meter pointer.
Then, shut off the a.v.c., turn the sensitiv-
ity control completely off, and advance the
volume control full on. Next, advance the
sensitivity control for the desired volume
from the loudspeaker. Don’t worry if the
signal sounds like pure gibberish. Finally,
turn on the b.{.o. and adjust the pitch
control until the signal becomes readable.
This last adjustment is very critical.

Once the pitch control has been adjusted
to receive an SSB signal, it will not have
to be readjusted to receive other stations
transmitting on the same sideband. But
those transmitting on the other sideband
will be unreadable until the pitch control
is adjusted to the “other side of zero beat.”
The two positions can be marked on the
pitch control knob.

High Selectivity Operation. After be-
coming familiar with the operation of the
receiver set for minimumn selectivity, push
up the selectivity control a notch at a time
and repeat the steps. You will quickly
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HELP US OBTAIN HAM LICENSES

In this section of the Transmitting Tower,
the names of persons requesting help and en-
couragement in obtaining their amateur li-
censes are listed. To have your name listed,
write to Herb S. Brier, WY9EGQ, ¢ POPULAR
ELECTRONICS, 366 Madison Ave., New York
17, N. Y. Names are grouped geographically
by amateur call areas.

W1 CALL AREA
Robert G. Gadbois, 279 Elm St.,
Mass. Phone: 3-9014.
Robert King (14), P.O. Box 492, Sanford, Me.

Frank Mancusi, 19 Acadi Park, Somerville,
Mass.

RRIolund Gobin, 270 Suffolk Ave.,

Holyoke,

Pawtucket,

Richard St. Amond (23),
Ave., Waterville, Conn.

Michael Drew (15),
Falls, Maine.

Bill Smith, 247 South Main St.,
Mass.

Gerald Ceccarini, 27 Stillman St., Framing-
hum, Mass. Phone: TR 3-7557. (Code)

1847 Thomaston
(Code)

20 Maple St., Lisbon

Andover,

W2 CALL AREA

Richard Frank (14), 14 Malan Ave., Berlin,
N. J.

John R. Hampton Jr., 726 New Bridge Rosad,
Teaneck, N. J., ¢ New Milford P.O.

John Epstein, 153 Wood Hollow Lane, New
Roclielle, N. Y. (Help in obtaining his amatewr
license)

Mel Becker, 720 Hunts Point Ave., Bronx 59,
New York, N. Y. (Code and theory)

Victor Ortiz, Apt. 12, 51 Norfolk St.,
York, N. Y.

Joseph F. Foster (13), 28 Iroquois St., Roch-
ester 9, N. Y. (Code)

Bill Addison (15'%), 8566 Krull Parkway,
Niugara Falls, N. Y. (Code and theory)

Marvin Gurlin, 111 White Horse Pike, Audu-
bon 6, N. J.

Fred Tarter, 1864 85th St.,
(Code)

Henry H. Blankinship, 4260 Broadway, New
York 33, N. Y.

Stephen Gross (15),
keepsie, N. Y.

New

Brooklyn, N. Y.

2 Vassar St., Pough-

W3 CALL AREA
Larry Myers (15), 1104 Agnew Dr., Rockville,
Md.

David Simons (13), 903 Frazier St., Spring-
dale, Pa. (Wants tips and help on passing
Novice examination, also someone to give him
the test)

Sidney Beryman, 8806 Tyson Road, Philadel-
phia 18, Pa. Phone: WH-8-3297.

Edward K. Stults, 1183 Balmoral Dr.,
Park, Pa.

Howard A. Lurkins, Mission Rd. 199, Jessups,
d.

Allison

John 1tarris, 645 Gettysbhurg St.,
6, Pa.

Harold T. Baldwin, 16 S. Farragut St., Phila-
delphia 39, Pa.

Thomas Hinkle, 369 Church St..
ville, Pa. (Code)

Pittsburgh

Phoenix-

W4 CALL AREA

Ralph H. Johnson, 317 47th 8t.,
Beach, Va. (Code)

Harold Schivay, 2225 Merldian Ave., Miaml
Beach, Fla.

Glen R.
Church, Va.

Gerald Tyson (15), 308 East College St., Val-
dosta, Ga.

Bryan Green, W4-SWL, 1141 Hamilton Ave.,
Clifton Forge, Va. (Code)

Virginia

Starkey, 2119 Bethune St., Falls

W35 CALL AREA
Ronald Perry, 808 Cleveland St., Alvin, Texas.
Phone: 981.
Bing R. Corpier, Route 4, Box 480, Marshall,
Texas.
Gus R, H. Feltner, Sr.,
Braunfels, Texas. (Code)

Richard Matzner (14), Rt. 1, Box 599-Z, Fort
Worth, Texas.

324 W. Call St., New

W6 CALL AREA
Dave Higgins (13), 1000 W. Howard, Glen-
dale 7, Calif.

Robert B. Ryan (26), 1936 Mellon Ave., Los
Angeles 39, Callf. Phone: Normandie 3-1839.

Joe Beeler (13), 1555 Falrfax Dr., San Ber-
nardino, Calif.

George H. Zoellner (38), 6011 Malcolm Dr.,
San Diego 15, Calif.

Pvt. Page Schorer, ER19-54D-961,
“C", Fort Ord, Calif.

John Schroeder, 5735 Jefferson Ave.,
dale, Calif. (Code)

RF’'s Co.

Holly-

W7 CALL AREA

Ronnie Crater, 2916 South 128th, Seattle 88,
Wash. (Novice license)

Bobby Francies (15),
(Code and theory)

Lyle E. Wood, Box 28, Cascade Locks, Ore=-
gon.

Floyd Gerstenfeld, 11385 N.W. McDaniel Rd.,
Portland 1, Oregon. (Code)

Myrtle Point, Oregon.

W8 CALL AREA

“Larry,” KN8AXS, 7 N. Shirley St., Pontiac,
Mich. (Needs help with code to get his speed
up to pass the General code test)

Paul Geerdes, 345 Auburn, S.E., Grand Ra-
pids 6, Mich.

Lloyd Chamberlin, 2617 Royal Ave., Berkley,
Mich. (Would like to contact anyone using a
WRL “Globe Trotter' transmitter)

Robert O. Martinez, 1439 Bagley Ave., De-
troit 16, Mich. (Wants hetp In getting his -
cense, also information on 1!4- and 2-meter
equipment)

Richard E. Arthur (13), 1050 Harrison Ave.,
Defiance, Ohio.

#u Ritchie, 811 E. 256 St., Euclid 32, Ohio.
de and theory)

Dennis Shesterkin (14), 19520 Georgia, Rose-
vilie, Mich. (Code)

Allen Krugler (13), 4191 Second St.,
Mich. (Code)

Paul M. Kankula (15), 1233 Austin St.,
coln Park 25, Mich. (Code)

David Jones (11), 37 Chippewa, Pontiac 18,
Mich.

Wayne,

Lin-

asdred L. Scheuering (50), 5116 Harlem Ave.,

Cleveland, Ohio. (Code and theory)
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Donald B. Straley, Route #2, Cedarville,
Ohio. (Code and theory)

Frank Gale, 19991 Garfield, Detroit 19, Mich:

Clitford Wiehr, 14803 Snowden, Detroit 27,
Mich. (Code)

W9 CALL AREA

John J. Kallal, R2, Box 760, Zion. Il
Bill McLafterty, R.R. 4, Carhondale, Ill.

Bob Garske (15). 2103 South 79th St., West
Allis 14, Wis. (Code)

Gary Towner, KNIBNJ, 1017 W. 42nd Ave,
Hobart, Ind.

Art Katz (1215), 1717 E. Beverly Rd., Shore-
wood, Wis. (Code and theory)

Wo CALL AREA

reier A. Flaton, 8735 Ivy Ave.. Affton 23. Mo.
Phone: FL 2-0126. (General class theory)

Joe J. Stoupa, Rte 3, So. Omaha 7, Nebr. (He
and six friends are studying for their Novice
license and are looking for ‘sure-fire” plans
for 2-tube, battery-operated transceivers)

Earle R. DeMattos (26), 828 Madison, Topeka,
Kansas.

WwW. H. C. Angerman. R3. Boinville, Mo.
(Wouild like to hear from members of the old
RYLL and Grand National SWIL ciubs)

Frank Gilmore, Route 2, Box 286A, Spring-
field, Mo. (Will answer all letters and offers to
help amateur listeners with thelr problems)

Billy Martinson (12), Box 185, Ellendale, N.
Duk.

Curtis Lund (i13), R.R. 1, Brocket, N. D.

Donald E. Simensen (23), P. O. Box 155, Fair-
play. Colo.

Lee Swenson (11), Box 7, Bagley, Minn.
(Theory)

Jim DMolkenthin (14), 633 1st Ave., S.W,
Sioux Center, Jowa. (Code)

Ronnie MeCarrell, 3620 North 33rd St., Kan-
sas City 4, Kans. (Code)

VI, AND OTHERS

Michael Bell, P.O. Box 367, Aurora, Ontario.
(Theory)

Elwood Rhoddy, Aylesford RR #3, Kings
County, Nova Scotia.

Bill Harrison (15), 78 Gooderham Drive,
Waxford, Ontario. (Code)

Paul Beauchemin (18), 57 Buade St., Quebec.

Ric Lightfoot (14), 89 Carruthers Ave.,
Kingston, Ontario. (Code)

Peter Orobko, VE7-SWL, (17) ¢, M. J. Tomp-
kins, 19071 Ford Rd., RR1, Pitt Meadows, B.C.
(Code, theory and regulations)

Miquel A. Castillo, Jr., Morelos 8 St., Villa-
hermosa, Tabasco, Mexico. (Would like pen
pals; will answer all letters)

Luis G. Piris, Entrada San Antcen #10, Ponce,
Puerto Rico.

To help prospective amateurs obtain their
Novice licenses, the Radio-Electronies-Televi-
sion Manufacturers Association offers a set of
code records (recorded at a speed of 3314 rpm)
and a Novice Theory Course for $10.00, post-
paid. The complete course or more information
on it is available from RETMA, Suite 800,
Wyatt Bldg., 777 Fourteenth St, N. W, Wuash-
ington 5, D. C.
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learn how much more carefully tuning
must be done. Also, phone signals become
impossible to read if selectivity is made too
great. The limit is about 2.5 ke. for phone
work, but selectivity of a quarter ke. or
less can be used for code work in a stable
receiver, incorporating adequate band-
spread and first class dials.

In amateur work, it is usually wise to
keep the receiver adjusted for reasonably
high selectivity, because in almost every
contact you will need it to combat inter-
ference. In this manner, you become adept
in handling the high selectivity at times
when you’re not concentrating your entire
attention on copying a weak signal through
heavy interference.

Most rececivers incorporating variable
selectivity also have a “phasing” or “null”
control. It is used to “null out” the whistle
(heterodyne) produced in the speaker
when two signals only a kilocycle or so
apart are received at the same time. By
careful manipulation of the control and
the bandspread dial, the undesired signal
can be reduced in strength, permitting the
other one to be read.

Most communications receivers contain
noise limiters. Their operation is obvious.
Turn them on when noise is troublesome;
turn them off when it is not. They are
most effective against automobile ignition
interference and least ellective against
steady grinding noises.

These remarks do not cover every panel
contro! that may appear on a communica-
tions receiver. If 1 have missed one that
is on yours, don’t be afraid to experiment
with it until you know how to use it.

Amateur Radio Theory Course

The Ameco Amateur Radio Theory
Course ($3.95), by Martin Schwartz, pub-
lished by The American Electronics Co.,
1203 Bryant Ave., New York 39, N. Y, is
possibly the best single book available to-
day for use in preparing to pass the vari-
ous written exams for amateur licenses.

Its 297 pages are divided into chapters
and sections which start at the bottom to
cexplain everything one must know to pass
the examinations. Ilach section is com-
plete with many test guestions, permitting
the student to check how well he under-
stands what he has just studied. In addi-
tion, simulated examinations are included,
so that he knows when to say: “O.K., FCC,
here 1 come!” Correct answers for all
questions are listed in the back of the hook.

The Ameco Awmateur Radio Theory
Course can be obtained directly from the
publisher or via any of the amateur supply
houses that advertise each imonth in Pop-
ULAR ELECTRONICS.

(Continued on page 117)
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Tape System Records and Plays Video and Sound

APE RECORDING and playback of

television—both video and sound por-
tions—has come of age with the new Am-
pex VTR (video tape recorder) system.
Both picture and sound are recorded on a
single magnetic tape two

inches wide,

ing to reduce paper work for the Army. A

recently announced transceiver network

links together key Signal Corps
depots throughout the nation
and the Army Signal Corps agen-
cy in Philadelphia. Via this sys-
tem, information on stock levels
of supplies is electronically in-
terchanged. Data is punched on
cards and sent along telephone
circuits. The network helps speed
supplies for the Armed Forces
in a matter of minutes instead
of several days.

New Network Speeds Army Supplies
NY DOUBTS about electronics’ ability to perform mira-
cles should be dispelled by the news that it is now help-

moving at 15 inches per second. Quality of
picture and audio is high, with all shades
from black to white accurately repro-
duced. Picture resolution is said to be ex-
cellent inasmuch as the VTR can record
and play back more horizontal lines than
the average home TV receiver needs for
good picture resolution.

With the VTR, programs can be record-
ed directly from the TV camera, from a
TV receiver, from TV transmission lines,
or from microwave relay systems. The
program can be played back at once with
no processing of any kind necessary. Re-
corded programs can be erased when de-
sired. Special machines have heen devel-
oped for these functions.

Several of the video tape recorder sys-
tems have already been sold to the
major television networks at a cost of
$75,000 each. Wide use of the VTR is
foreseen in the near future.

Compvuter Road-Tests Cars Before They’re Built

NGINEERS at Chrysler Corporation
take “rides” over chuck-holed roads
and smooth boulevards—without ever leav-

I””““ “oiy

ing the confines of their laboratories or
stepping into a car.

By using a computer, new car designs
can be tested accurately before a working
model, or any of its parts, is actually built.
Data, reproducing given road conditions, is
fed into the computer which provides cor-
rect answers to design questions. As a
guide to design, the computer saves time,
man-power, and materials—and helps de-
velop better suspension systems, engines,
etc. Shown in the photo are Fred F. Timp-
ner (right) and Raymond R. McHenry,
preparing the computer’s problem board
for a “road test” of a car not yet built.

Chrysler spokesmen point out that the
results predicted by the computer check
very closely with the design’s actual per-
formance when it is later built as a real
car and tested on the road.
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Above- and below-chassis views of an i.f. oscillator which
When §
used with an "all-wave'' receiver, it will receive code
<tations and also serve as a code practice oscillator.

incorporates an audio frequency modulator.

ANY A NOVICE HAM has become
interested in ham radio through lis-
tening to the short-wave bands on a typ-
ical, living-room type “gll-wave’ receiver.
Such a receiver does a pretty fair job of
bringing in voice signals but the c.w. can
be seldom heard. Why? "
Well, it's not especially difficult to under-
stand. Code transmissions are made in
quite a simple manner. You merely turn

Code Reception on
“pll-W ave” Receivers

By B. W. BLACHFORD

the transmitter on and off by means of a
telegraph key. Since these pulses are not
modulated by voice or by a tone, they con-
tain nothing of the nature of an audio fre-
quency. Therefore, they cannot be heard
properly when they are picked up by an
ordinary “all-wave” receiver. Something
additional is needed to make them audible.
This extra unit is an integral part of all
communications receivers. We call it a
beat-frequency oscillator—b.f.0., for short.

r e Can a b.f.0. be built into an existing “all-
225 oUTPUT  HEATER oo, wave’ receiver? Probably not—there isn’t
room on the chassis for it. It can be built
as a separate unit, though, and simply
Cl1, C5--0.01-utd. ceramic capacitor
C2-—-0.005-ufd. ceramic capacitor
C3--100-putd. mica capacitor
C4—5-pufd. mica capacitor
J1—Open-circuit phone jack
NE} -Type NE-48 neon lamp
R1--0.25-megohm potentiometer, screwdriver
adjustment
R2, R3—0.1-megohm. Va-watt composition Te-
sistor
R4—22,000-ohm, Vs -watt composition resistor
RS- -47,000-0ohm, Va-watt composition resistor
S1, S2--S.p.s.t. toggle switch
T1--B i.0. coil (Meissner Type 17-6753 or equiv-
alent;
V1—Type 6AUS tube
1—7-pin miniature tube socket
Otutd. ufd. 1--Open-end chassis, 3% x 414" x 1%
B ‘L"—\’ Ji 1—4-terminal screw-type terminal strip
1—Binding post for output terminal
s2 Misc. hardware, tie points, wire, solder, etc.
= - - Schematic diagram and parts list for the i.f. gscillator.
P qsc! }
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This is how the components of the i.f. oscillator should be connected.

coupled into the receiver. The if. oscil-
lator described in this article really is a
glorified b.f.o. Like a b.f.o, it operates at
the intermediate frequency of a superhet
receiver. But this little unit is more than
an ordinary b.f.o, for it contains an audio
Irequency modulator., Thus, it is also an
excellent code practice oscillator.

At the flick of a switch, the unit will
generate its own tone signal and deliver
it to any superhet receiver—even an ordi-
nary a.c-d.c. “broadecast-only” receiver.,
There is a jack on the oscillator chassis to

HOW IT WORKS.

The audio modulator portion is a ¥4-watt neon
lamp, NEI, which- by virtue of Cl. R1, R2, and
R3—is made 10 operate a5 a simple relaxation oscil-
lator. But the b.fo. tube, 171, obtains its screen
voltage throngh K1 and also through R2. Therefore,
when the relaxation oscillator is operating, the screen
voltage of [/ is varied at the audio rate. Thus, }J 1
is screeu-modulared by the relaxation oscillator and
the output from the b.f.o. will carry the audio tone
as amplitude modulation. Resistor R1 keeps the per-
centage of modulation at a relatively low level to pre-
vent any signiticant frequency wmodulation of the ont
put from the b.f.o.

The r.f. portion of the oscillator is a “tickler” coil
feedback arrangement which might e found in a
regenerative recciver. The inductance of 7. has
been selected to provide optiniuim feedback, or oscil-
lations, over a range of from about 300 to 650 ke.
This tuning range is controlled by the unmarked
variable capacitors in the wiring diagram.

84

accommodate a phone plug attached to a
telegraph key. To have a code practice
session, all you need do is tune the receiver
to a spot on the dial where no station is
received and pound out dits and dahs to
your heart’s content,

Adjustment of the i.f. oscillator is quite
simple. The data sheet accompanying T1
will provide step-by-step instruetions.

The b.f.o. can be connected to the last
i.f. tube in your receiver. If you don't
know just where to make this connection,
try connecting a length of insulated wire
1o the output terminal of your new if.
oscillator, wrap a layer or two of insulat-
ing tape over the other end, and push it
directly under the receiver chassis near the
i.f. amplifier tube. If the output from the
speaker is too low with the modulator
switched on and the receiver’s volume con-
trol set at maximum, move your insulated
lead to a point under the mixer tube. On
the other hand, if the output is too strong,
move the insulated lead to a point under
the detector tube.

Potentiometer R/ should be adjusted for
the most pleasing tone from the modulator
as heard in the speaker of your receiver.
The range of adjustment of R/ is quite
wide, and the neon lamp may not oscillate
over this entire range. The proper way to
adjust this control is as follows: (1) Ad-
just T7 with S1 switched off, S2 switched

(Continued on puge 124)
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ERMANENCE is the unique virtue of

recorded music. Until the invention of
the phonograph, all music vanished with
its own sound. Now its volatile essence is
cast into a solid mold.

But how long does this “permanence”
last? How long is it before the music on
your treasured discs gets fogged over by
the wheezes, scratches and pops that care-
less handling and poor equipment imprint
upon the once smooth and shiny surfaces ?

You plunk down three or four dollars for
an LP record. Presumably ydu like the
music so much that you want to have it
around all the time. It's a long-term in-
vestment. To collectors, a record worth
having is worth keeping.

A pampered LP record will sound al-
most as well on the 200th playing as on
the first. But neglected records wear out
after about 20 spins. In other words, by
proper handling of your records, you get
ten times your meney’s worth out of them.
Figure it this way. Say you bought a $4
record containing about 40 minutes of mu-
sic. If your record lasts 20 playings, you
get 800 minutes of music from it at the
price of 0.5 cent per minute. If you pro-
long the life of the record to 200 playings,
a minute of music costs you only 0.03 cent.
Besides, some records are irreplaceable,
and if you happen to be fond of them,
their preservation yields a value beyond
dollars and cents.

Hi-fi fans, particularly, find that proper
record care protects their investment and
compounds their pleasure. Their wide-
range equipment not only coaxes the
subtlest whisp of music from good records,

July, 1956
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Feed them a dust-free diet of

atom particles and watch that
tone arm weight to assure long

life for your spinning spirals

but it also renders every scratch and
screech of the bad ones. Hi-fi demands un-
marred records or else you feed distortion
into your system at the very source of the
signal.

Even if you haven't gone hi-fi yet, good
record care will pay off nicely when you
finally get your equipment. You’ll then be
able to hear and enjoy older records as
you never heard them before. But if you
grind them up meanwhile with bad
needles or overweight tone arms, dust and
fingerprints, your records will only scream
and hiss at you in justified reproach for
their mistreatment.

To hi-fi fans, present and future, we are
proposing the following “Life Insurance
Policy” for records.

§1. A Needling Problem

If you believe in “permanent” needles,
you might as well believe in fairy tales.
Yet the persistent faith in the mythologi-
cal existence of such needles still takes a
heavy toll among records. “Groovicide” is
rampant. Torn carcasses of records are
abundant “habeas corpus” and the circum-
stantial evidence points accusingly at the
culprit: vour needle. Here are the facts
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about this incipient “murder” of music:

A metal-tip stylus Wests about 8-10 pluy-
ing hours before showing the first signs of
wear.

A sapphire stylus lusts from 40-50 hours.

A diumond stylus lusts « thousund play-
ing hours.

And what happens after that? The
worn needle develops a chisel-like cutting
edge, which insists on bulldozing its own
way instead of wiggling with the music.
The net result in the groove is something
like a plow ripping through a furrow. The
delicate groove contours are cut up into
microscopic clumps. With every playing,
the music gets more screechy and garbled.
The spiral on your record soon turns intd
a gravel rut. As the needle climbs over
the miniature wreckage, crunching the
debris into the remaining smooth portions
of the surface, your pickup faithfully re-
ports every tiny impact to the amplifier.
After all, it's high fidelity. And if you are
lucky, you can still hear some tatters of
music above the racket.

For any dedicated collector, the rescue
of his imperiled records is a question of
cold cash and hot passion. In this rare
case, both factors point the same way.

A sapphire stylus costs about $2.00 and
a diamond costs about $10.00-$15.00. The
diamond plays 20 times as long and costs

Pocket microscope ‘nade by Ductone magnifies
50x to detect early signs of needle wear. Many hi-fi
shops offer microscopic needle inspection service.
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Stylus pressure gages of many kinds are avail-
able to help adjust the downward force of your
pickup. The Garrard gage (top, left) and Clark-
stan gage (left, center) use spring mechanisms.
The Audax Stylus Balance (top, right] is built like
a chemist's precision scale, employing calibrated
weights instead of springs. Exact stylus position is
marked by hairline groove to keep lever moments
accurate. "“Staticmaster” brush (lower left) sweeps
dust from records while neutralizing static charge by
nuclear radiation from radioactive isotope in handle.

only about 6 times as much as the sap-
phire. This makes the diamond the cheap-
est as well as the safest way to play a
record by a 3 to 1 margin. Besides. once
you put a diamond needle into your rig,
you can forget about it for a long time.
Assuming you play your phonograph two
hours per day, the diamond will last nearly
two years, provided that your tone arm
has the correct needle pressure and your
records are fairly clean.

Most hi-fi stores will check your needle
under a microscope without cost. When-
ever you see worn spots on the side of the
stylus near the tip, let them take it away:
it's time for a change.

§2. A Weighty Matter

Now you’ve gone and got yourself a
brand-new needle. Nothing wears down
that new needle as fast as an overweight
tone arm. So check the tone arm weight
(stylus pressure) before you put your
needle to work. The proper stylus pres-
sure for your pickup is usually specitied
by the manufacturer.

Professional-type pickups mounted in
the best tone arms track the groove with
only 2-3 grams stylus pressure. This re-
duces needle and record wear almost to
the vanishing point.

POPULAR ELECTRUINCS
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Ordinary home hi-fi, using magnetic car-
tridges like the popular G.E. Model RPX,
usually requires 6-8 grams tracking pres-
sure. Anything heavier than 8 grams
makes the slow death of your needle a lot
faster but no less painful.

Recent crystal and ceramic pickups are
also designed for 6-8 grams stylus pres-
sure. Older crystal pickups, particularly
those using straight needles (without a
right-angle bend in their shank) mounted
in a setscrew chuck, are too stiff for light-
weight tracking. Don’t use them with
microgroove records. Besides, their lateral
stiffness causes distortion of the signal.

The tip of an LP stylus measures only 1
mil (=1/1000 inch) in radius. Since the
total tone arm weight rests on that tiny
point, the pressure at the tip is roughly
equivalent to 10,000-20,000 pounds per
square inch. No wonder it takes a dia-
mond, the hardest known material. to
withstand high-frequency wiggles under
such a load. Because of this immense con-
centration of weight on so small an area,
even a small amount of overweight speeds
up the wear and tear at an alarming rate.
One or two grams “off”’ may seem negligi-
ble, but at 6 grams total pressure, it is
actually an enormous error of up to 33%.

On most record players, you can adjust
the stylus pressure either by tightening a
spring or by shifting a counterweight on
the tone arm. You select the correct value
by means of an inexpensive stylus pressure
scale, like those pictured on page 86.

Another vital point is that the turntable
must be absolutely level. Even the slight-
est tilt puts more pressure on one groove
wall than the other and causes rapid wear
of the overstressed wall. Besides, the tilt
plays havoc with the delicate forces in-
volved in tracing a microgroove. Your cab-
inet or floor may be out of plumb without
your being aware of it. Check your turn-
table with a liquid level.

§ 3. Dust to Dust

The funereal phrase is evoked by the
dust-caused mortality of phonograph rec-
ords. Consider that most dust particles
are hard rock with razor-sharp edges.
Imagine what happens when these “rocks”
Strictly level turntable is a :
hi-fi “must.” Cabinart level set
includes liquid bubble indicator d
to show tilt in any direction and
&

four adjustable screw legs to
keep turntable base herizontal.

July, 1956
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Atomic radiation is harnessed for hi-fi by the
Mercury ''Dis-Charger” (top, left] and the Eby
“Stati-Mute' [top, right). These small clip-on
cylinders contain a radioactive isotope which ion-
izes the air near the record surface and eliminates
electrostatic attraction of dust. Anti-static spray
{below) neutralizes electric charge with silicone
film, which may also be applied with chemically
treated Duotone "Electro-Wipe™ cloth. Soft plas-
tic "DisCovers" keep records dust-free on shelf.

are pressed into the soft vinyl groove by
the relentless force of the 10,000-psi stylus.

Just brushing the dust off the records
before each playing doesn’'t really help
much. Brushing merely sets up a charge
of static electricity which catches the dust
right back and holds it firmly on the rec-
ord surface. The record has to be literally
tricked out of this fatal attraction.

This is done by coating the disc with a
thin silicone film, which neutralizes the
static charge. The film can be wiped on
with a specially impregnated record clean-
ing cloth, which simultaneously cleans the
record; or it can be sprayed on after clean-
ing from an aerosol pressure can.

To wipe that grit off the face of your

¢ ¢
S ©
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Cabinart file keeps close ranks among your records.
Bins are spaced to give sufficient lateral support to
prevent warpage and let you arrange your records
by category. Any disc can then be quickly located.

Sliding counterweight by Mercury Scientific
Company comes to the aid of tone arms without
built-in stylus pressure adjustment. Just slip the
clip on the arm, then set weight for right balance.

Right way of holding records (above) keeps sur-
face free of fingerprints. "KlLeeNeeDLE" brush
(below) automatically wipes dust and grit accu-
mulation from changer stylus between plays.

records, hi-fi'ers even harnessed the for-
midable forces of atomic radiation. In fact
hi-fi claims the honor of having espoused
the first (and still the only) use of atomic
radiation in the home. It takes the form
of a tiny piece of radioactive isotope (usu-
ally polonium) clipped to the tone arm.
The radiation from this metal, too weak to
cause any biologic risk, is strong enough
to ionize the surrounding air and dispel
the static charge permanently from the
record. After two or three playings (be-
fore which the record should be wiped),
you can simply flick off the dust with
cheesecloth or a soft brush. Since the iso-
tope remains radioactive for several thou-
sand years, vou needn't worry about its
wearing out. The Mercury “Dis-Charger”
and the Eby “Stati-Mute” are products of
this type. Another atomic gambit in the
anti-dust campaign is the “Staticmaster,”
a sot'r-'bristled record brush with radiation
source built into the handle.

§ 4. Hands Off

We won't refer to your delicate digits as
greasy paws, but the fact remains . . .
and so does an oil film every time you
touch the record. The film then gathers
dust and turns it into grime, for which
there is no cure. But the ounce of preven-
tion is simply to keep your fingers olf the
groovy parts of the record.

Another handling trick is to squeeze the
record envelope when you slide the record
in or out, so that the cardboard sides
buckle outward and away from the record.
That way the record moves freely in the
envelope without being scratched.

§ 5. At-Ease Position

Your records spend most of their time
idle on the shelf. See to it, therefore, that
their off-duty hours are spent in a whole-
some environment. An upright attitude
will keep your records from developing
warped personalities.

Stand them up straight in bins about
eight inches wide so that they support
each other with gentle pressure from the
side. A strongly slanted position is bound
to warp them. Never stack your records
on top of one another, because the weight
of the stack will grind dust into the “low
man” on this totem pole.

And keep your records away from heat.
Even direct summer sunlight is hot enough
to soften them.

§ § §

Under the terms of this “policy,” your
records are assured prolonged life. The
policy also pays regular dividends in better

sound. B
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AFTER

OBODY IS SURPRISED when a kettle

boils or when a steak snzz]?s over a
crackling fire. Even the phenomenon of a
tiny flame producing intense cold in a gas
refrigerator no longer exciles the incredu-
lous wonder it once did. These are familiar
manifestations of heat energy at work.
But a dielectric heater in the act of pop-
ping corn or cooking a large roast in min-
utes never fails to evoke gasps of aston-
ishment from the audience.

Without smoke, flame, noise, or fuss, the
dielectric heater produces uniformly dis-
tributed heat never before obtainable by
surface heating methods. Because it acts
simultaneously on all the particles of a
whole mass, it is uniquely adaptable to
such industrial processes as controlling

CLASS

FROM CORN-POPPING TO WOOD-GLUING

heart of the individual atoms that make
up insulating materials. With invisible elec-
trical tentacles, they twist and torture the
innards of the atom until each moulecule
is in a state of violent agitation. This un-

ac

RECTIFIER

OSCILLATOR
SGURCE

CONTROL

Fig. 2. Diagram of typical dielectric heater.

MUCLEY ELECTRON t %
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Fig. I. The distortion of atoms subject to

an electric field: [A) neutral electrodes—no

distortion, (B) charged electrodes—electrons

are attracted upward toward posnfive plafe.

(C) charged electrodes—attraction is again

toward positive plate, this time downward.

chemical reactions, removing moisture
softening plastics before shaping, drying
wood glues, and the sealing of plastic con-
tainers.

1s dielectric heating different? Heat
is a form of energy. As the temperature
of any substance is made to rise by adding
energy to it, its molecules dance violently
in vibratory, haphazard paths of ever-
increasing speed. A flame works on the
surface molecules first, inciting them to
increased motion while they in turn com-
municate their energy to the inner mole-
cules through elastic collisions. This is the
mechanism of heat conduction, a relatively
slow process in many materials. If you
like your roast beef rare, you can thank
this sluggishness of conduction for the
roast that's ‘‘done to a turn.”

Dielectric heaters reach right into the very

July, 1956

rest manifests itself as heat more or less
uniformly distributed through the body of
the material rather than on the surface
alone.

How a heater works. Natter is com-
posed of atoms. Each atom consists of a
postively charged nucleus of rather mas-
sive structure surrounded by one or more
electrons carrying a negative charge. In
an electrical conducting material such as
copper or aluminum, the orbital electrons
may be displaced easily by electromotive
forces such as voltage or an electric field.
As a matter of fact, this helps to explain
why metals are conductors: the displaced
electrons are free to move within the

Westinghouse Eleetric Corp.
Tatle radio cabinet with 28 joints, all of which
have been glued and cured by dielectric heating.
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1 1
o vmne ) | soeeee
LEC
BODES \ } ELECTRODE

ELECTRODE

ELECTRODES
Fig. 3. Two of the various forms of elec-

trode arrangements for setting glue in joints.

metal and so may serve as “carriers” of
charge from one place to another.

The picture changes when we consider
insulators. In nonconducting materials,
the electrons are tightly bound to their
nuclei and stubbornly resist any effort to
move them from the atoms to which they
belong. The woud dielectric was originally
defined by Michael Faraday to describe a
medium through which electric forces can
act but which, in itself, does not carry an
electric current—in other words, an insu-
lator. Consider what must happen when a
dielectric is placed between two electrodes
across which a very rapidly alternating
voltage is impressed.

Impelled by the strong electric field, the
electrons try to move first one way, then
the other, as the polarity of the field re-

ELECTRODES -
l . _ (MAIN TUNING)
\

0OscC. 7
TANK ¢

FINE
TUNING

OSCILLATOR
RFC.

|

B+ e
(A)
IMPEDANCE
MATCHING
TRANSFORMER
OSCILLATOR .
i S
TUNING7 ES “
P C—— ELECTRODE I

(B}

Fig. 4. Methods of coupling output of oscil-
lator to electrodes: (A} direct coupling, and

(B} through impedance-matching transformer.
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verses at high frequency. Unable to break
their internal ties, however, they remain
within the atom causing it to stretch and
distort (Fig. 1). As the frequency of the
impressed voltage is increased, the change
from one direction of stress to the other
occurs more often, resulting in molecular
agitation which evidences itself as heat.
With a given applied voltage and frequen-
cy, some materials heat more readily than
others; these are said to have a higher
loss factor. A high loss factor merely

Curtiss-Wright

Table-top dielectric heater of medium power.

means an ability to convert electrical en-
ergy into heat with greater effectiveness.

Vacuum-tube circuits are used almost
exclusively to produce the necessary high
frequencies in commercial dielectric heat-
ers. The larger units utilize frequencies
from 1 to 50 megacycles while some of the
smaller ones may work at frequencies as
high as several thousand megacycles. Out-
put powers range from a few hundred
watts to hundreds of kilowatts. One indus-
trial unit employs a Meissner-type oscil-
lator operating at 26.8 mc., and having a
full-load output close to 1 kw. Another con-
tains a high-powered push-pull oscillator
tuned to 27.120 me. with a maximum dissi-
pation of approximately 5 kw.

Basically, however, all dielectric heaters
comprise four major components: a power
supply, an oscillator, a control circuit, and
the load electrodes (Fig. 2). The first has
its usual task of providing the correct a.c.
and d.c. potentials and currents for the re-
mainder of the equipment; the oscillator
generates the penetrating high-frequency
field which is applied to the dielectric with
the assistance of the electrodes. These may
take a variety of forms (Fig. 3), but in
every casc they behave like the plates of a
capacitor with the dielectric in between.
The control circuit sets up the necessary
oscillator-operating conditions and governs
its “duty cycle” or active time.

The output electrodes may be coupled to

(Continued on puge 115)
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impedance Checking

Made Easy

A. c. voltage drop in a
calibrated resistor is
compared with that in

the unknown impedance

AKING impedance measurements is
i usually considered to be rather difficult
with expensive equipment required. Such
is not the case if the simple, inexpensive
scheme outlined below is followed.

For economy and simplicity, where ex-
treme accuracy is not required, a volume
control-type potentiometer can be used as
the variable resistor. But since the resist-
ance setting of such controls cannot be
rcad below about one-tenth of their full
resistance reliably, several controls would
be nceded to cover an appreciable imped-
ance range. In order to simplify the process,
a three-gang control (R1-R2-R3) has becn
employed in the completed impedance
checker. See Fig. 1 for the circuit. This
checker has a range of 50 to 50,000 ohms.

All threc controls (500 ohms, 5000 ohms,
and 50,000 ohms) have linear tapers (taper

July, 1958

A). The three-gang unit must be assem-
bled by thc operator in the followirg man-
ner. The basic potentiometer (R1) with
the shaft is an IRC Type PQ11-103 500-
ohm unit. To the back of this zontrol,
fasten an IRC Type MIl11-114 5C00-ohm
rear section. And to the back of the latter,
fasten an IRC Type M11-123 50,000-ohm
rear section. Complete instructions for the
simple assembly operation arc supplied
with the control and rear sections.

The single-pole, three-position switch, S2,
provides range switching by permitting se-
lection of the potentiomecters. S is a push-
button switch used to connect the external
vacuum-tube voltmeter cither acrcss the
potentiometer selected by range switch 82
or across the unknown impedance connect-
ed to terminals No. 5 and 6. In the resting
position (B! of this switch, the meter is

The complete setup for im-
pedance measurement con-
sists of audio signal gen-
erator (left), a.c. v.t.v.m.
{right), and basic imped-
ance checking unit {below).

9l
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R

CALIBRATED
VARIABLE
RESISTOR

) AC. S!GNAL(N>GENERATOR

HOW IT WORKS

The unknown impedance in this arrangement is
connected in series with a calibrated variahle resistor
and an a.c. signal generator. The a.c. vacuum-tuhe
voltmeter is switched hack and forth to read the
voltage drop across the calibrated variable resistor
and the unknown impedance. Acjust the variable
resistor 8o that the rcadings are equal. The unknown
impecdance is then read from the dial or scale of the
variable resistor.

UNKNOWN
IMPEDANCE

connected automatically across the im-
pedance. When the button is depressed,
the meter is switched across the poten-
tiometer (position A).

The instrument is built in an aluminum
chassis hox—7" long, 5” high, and 3" decp.
The front panel layout is clearly visible in
the photo at the top of page 91, and inter-
nal wiring is shown in the photo at right.
Insulated binding posts are used for the

R1, R2, R3—3-gangq, linear taper potentiometer
(RI — 500 ohms IRC Type PQI!1-103, R2
5000 ohms-—IRC Type MI11-114, R3 — 50.000
ohms IRC Type M11-123). see text

S1--S.p.d.t. push-button switch (Switchcraft 203
or equivalent)

S2- -8.p. 3-pos. wafer switch (Centralab 1461 or
equivalent)

6-—Insulated binding posts

l—Aluminum box. 7"’ x 5" x 3”

1--Small finger-grip knob with pointer

1—Large pointer knob

Misc. wire and solder

Catalog price of parts, approx. $6.50

Fig. 1. Circuit of impedance checker:

INDICATORIV.TVM.)

3 ) 20
COMPONENT
(UNKNOWN)

B A 5

A

St
PUSH-BUTTON

S ¥scon ]

v s2

H SWITCH
| S.P3POS
R3 50K
>\ '
GENERATOR
2
3
92

generator, component, and indicator ter-
minals.

Use an ohmmeter to calibrate the im-
pedance checker. The calibration procedure
is as follows: (1) Fasten a blank paper
square temporarily under the pointer knob
of the three-gang potentiometer. (2) Con-
nect the ohmmeter to binding post termi-
nals No. 1 and 4. (3) Set switch 82 to its
500 position. (4) With the aid of the ohm-
meter, set the potentiometer to 50 ohms.
Mark this point “0.5” on the paper scale.
(5) Next, set the patentiometer to 100
ohms and mark this point “1.” (6) Con-
tinue until as many calibration points as
possible have been obtained up to 500 ohms,
and mark this last point “5.” (7) Obtain

as many fill-in resistance points as possible

Under-chassis view shows internal wiring.

(points like 75, 125, 175 ohms). (8) Re-
move the scale, ink in the figures and lipes,
and replace the scale (using the ohmmeter
to line up the knob pointer with the 400- or
500-ohm line).

Use of a single resistance scale for all
three potentiometers assumes that the
three “track” well. Tracking means that
when R1 is set to 250 ohms, for example,
Rg will be at 2500 ohms, and R3 at 25,000
ohms. Actually, conventional volume con-
trols do not track this closely. However,
the single scale will be close enough for
many practical applications. Where ac-
curacy is desired, the builder can draw
three separate scales (as concentric cir-
cles), repeating the calibration procedure
tor each position of 82 bhut remembering

POPULAR ELECTRONICS
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) RANGE
SWITCH

GENERATOR
TERMINALS

INDICATOR(VT.VM.}
TERMINALS

Pictorial diagram of impedance checker shows how parts should be interconnected.

that the resistance ranges and ohm calibra-
tion points will be different lor each--500
ohms maximum for K1, 5000 for R2, and
50.000 for R3.

To use the impedance checker: (1) Con-
neet an audio oscillator, set to the desired
test frequency (usually 400 or 1000 cycles),
to terminals No. 1 and 2. (2) Connect an
a.c. vacuum-tube volimecter to terminals
No. 3 and 4. (3) Connect the unknown im-
pedance to terminals No. 5 and 6. (4)
Switch on the oscillator and meter. (5) Set
switch S2 to its 500 range. (6) Observe the
meter reading. (7) Depress push button S1
and rotate the potentiometer knob. (8)
Alternately release and depress S! while
watching the meter reading and adjusting

the potentiometer control. (9) When the
potentiometer is adjusted properly, there
will be no shift in meter reading as SI is
pressed and released. If this point is not ob-
tained in the first (500) range, switch to
the 5000 range and continue the operation,
and to the 50,000 range if necessary. (10)
When the point of no meter shift is ob-
tained, read the potentiometer dial and
note the range to which switch S2 is set.
This 1s the unknown impedance value.
When 60-cycle impedance measurements
are acceptable, the audio oscillator is not
necessary. In its place, connect the 6.3-volt
secondary of a power-line-operated fila-
ment transformer to the generator ter-
minals No. 1 and 2. -30-

Modern "Radar-Lamp’ Replaces Kerosene Lantern

;ah/;li [ll(

| By

Yl‘IIIS modern-day version of the old-fash-
ioned keroscne- or gasoline-fueled util-
ity lantern is powered by a two-in-one hat-
tery which yields up to four times the life
of the ordinary lantern battery. The lan-
tern head is attached to the completely
self-contained battery with two simple
screw caps. There are no wires to con-
nect or spring contacts to make.
Developed by Burgess Battery Company,
Freeport, 11l., the “Radar-LLamp” is simple
and safe to operate. Both windproof and
weatherproof, it is convenient for outdoor,
sports, home and industrial use. The lan-
tern sells for $8.95 complete with battery.
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LAFAYETTE RADIO
100 Sixth Ave.
New York 13, N. Y.

SONOTONE CORP.
Saw Mill River Rd.
Elmsford, N. Y.

ROCKBAR CORP.
650 Halstead Ave.
Mamaroneck, N. Y.
Att: M. Wimpie

FENTON COMPANY
15 Moore St.
New York 4, N. Y.

SHERWOOD ELECTRONIC
LABORATORIES, INC.

2802 W. Cullom Ave.

Chicago 18, HlI.

UNIVERSITY
LOUDSPEAKERS, INC.

80 South Kensico Ave.

White Plains, N. Y.

Att: Desk PA-B
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Coaxial speaker (12”), Model SK-58,
has frequency range of 30 to 15,000 cps
and is rated at 20-watts maximum output.
Woofer cone is made of processed fiber
with free edge of sheepskin to suppress
unwanted vibrations. Cone tweeter (2!/2")
is mounted in its own metal case with cov-
ering grille. Crossover network is builf in.
Tweeter level cantrol permits variation of
up to 6 db. Voice coil impedance is 8
ohms. Net price, $29.50.

Ceramic phono cartridge, Model 3T, is
turnover type with two styli, one for micro-
groove discs and the other for 78-rpm rec-
ords. Cartridges in this series are available
with either diamond or sapphire styli. Be-
cause of high signal output, no preamplifier
is needed. Playback characteristics obviate
the need for phono equalizer. Net price of
pickup with two sapphire styli, $5.95.

Record changer, Model RC-456, operates
at three standard speeds (78, 45, and 33!/3
rpm) as well as new 16%3-rpm speed. Rec-
ords of varying diameters (7”7, 10”, and
12”) may be intermixed on spindle for au-
tomatic playback. Manual operation at all
four speeds is also possible. Other features
include automatic idler disengagement, 4-
pole induction motor, rubber-covered turn-
table, easy interchangeability of all stand-
ard cartridges. Net price, $34.50.

Tape deck and matching preamplifier are
available as separate units for custom in-
stallation, or as combination in Model BCC
carrying case. Brenell tape deck and PRO-2
preamp is complete hi-fi system for record-
ing. Playback is via an external amplifier
and speaker. Deck and preamp combina-
tion may be used either horizontally or ver-
tically. An 80° tilt makes loading of tape
a simple "drop-in"' operation.

FM-AM tuner, Model $-2000, features
high sensitivity and automatic frequency
control on FM. AM section provides choice
of 16-ke. "'hi-fi"" bandpass, or sharply selec-
tive 5-kc. bandwidth for listening to weaker
stations. Flywheel tuning and directable fer-
rite rod antenna are used. Unit is designed
to play through external amplifier.

Enclosure for 3-way speaker system s
utility model in unfinished %" fir plywood.
Model EN-CB uses rear horn-loading. Hav-
ing over-all dimensions of 40" by 30” by
24", it can be used horizontally or verti-
cally, or as part of a room divider. it may
also be used as part of a built-in or wall-
to-wall installation. Descriptive brochure
is available from manufacturer. Net price,
$120.00 (not including speakers shown).

POPULAR ELECTRONICS
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Robots Behind Your Phone

FEW FINGER ¥LICKS pick your

party among millions. Within seconds,
your voice has found its way among all the
phones in your city. No human brain, no
hands have guided it.

This everyday miracle we take for
granted. Few of us ever think of the tre-
mendous machinery we command so cas-
ually. Yet here we have the first fully ac-
complished case of large-scale automation.

The Girl and the Robot. The easiest
way to understand the principle of any
telephone exchange is to waich the girl
who runs a manual switchboard. Let's see
what’s behind the “voice with a smile.”

When you lift your receiver, a light
flashes helow your line jack on the board.
The girl plugs her headset into your line.
“Number please,” she asks. You tell her
the number and she plugs a “patch cord”
between the two phones to be connected.
Then (with another switch) she sends a
ringing current down the line. Another
lamp tells her when your party lifts the
receiver and your call is answered. When
one of you hangs up, the lamp flashes
again and she pulls the plugs out. The
lines are free again.

The automatic exchange does bhasically
the same thing. You lift your handset. Im-
mediately, metal arms start groping for
vour line terminals. Once they have found
them, you hear the dial tone. This is the
machine’s way of saying “number please.”
The automatic exchange is now “listening”
to yvou.

You dictate the number through the dial.
The clicking as the wheel spins back has a
precise meaning for rows of robots. Fach
click sends an eclectric pulse through the
wires; each pulse is a command that stirs
whole banks of switching relays into ac-
tion. They do the actual connecting, ring-
ing, disconnecting, or reporting “busy.”

Old Army Game. Some dial telephone
systems work like the chain of command
in a military organization. You, with your
finger on the dial, are Commander-in-
Chief. Each of the 10 digits on your dial
sclects another 10-digit switch at the ex-
change. Your sccond flip of the dial picks

July, 1956

By H. H. FANTEL

Associate Editor

What happens when you dial?
Let’s follow your call right

down the line where “‘thinking’’

switches ring in a new era

one of the 10 numbers in the selected
switch at the exchange.

Look at the diagram on page 96 showing
your phone with its 10-digit dial and ten
multi-switches at the exchange. Right
there you have 10 X 10=100 choices.
(Strictly speaking, you only have 99
choices unless you are in the habit of talk-
ing to yourself. Besides, your phone would
be “busy” if you tried it.) Add another
row of 10-digit switches and you have
10 X 10 X 10 — 1000 choices, and so on.

Going back to our army comparison, we
might say that each succeeding bank of
switches represents a lower rank, con-
trolled by the preceding bank of superior
“rank.” Think of it this way. The Com-
mander-in-Chief at your own phone con-
trols 10 generals at the exchange, who
control 100 colonels, who control 1000 ma-
Jjors, who control 10,000 captains, etc. But
to keep your ego within bounds, think of
what happens when somebody else calls
you. Then the whole picture is reversed,
and you become a “buck private” on the
last row of switches.

Step-by-Step Switching. The first
switch link at the exchange is called the
line finder. It secks out your line to send
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you the dial tone when you lift the re-
ceiver. Unless the exchange is jammed
with calls, it works so fast that the dial
tone already hums in your phone by the
time it touches your ear. The last link
that actually puts you through to the
number you want is called the connector.
All the other intermediate links are called
selectors.

In actual design, these switches are
stacked atop one another, ten to a stack.
In response to your dial pulses, a contact
arm travels like an elevator up and down
along these switch stacks to select the

You dial "46" in a step-by-step
system for 100 phones. Heavy line
shows result-
ing connec-
tion. Each
digit works
the next row
of switches, A
multiplying p
the number of
choices by
ten. Only one

route is pos- X

sible between

switch rows of larger systems un-
less parallel duplicate lines are
provided to avoid traffic conges-
tion and frequent "busy" signals.
Spare lines have to "stand by for
peak traffic hours. Crossbar sys-
tem (shown on next page} elimi-
nates need for extensive duplica-
tion of facilities.

right level. Say you dial “4.” The contact
arm zooms up to the fourth “floor” of the
switch. Then it scans horizontally among
the 10 available contacts of level 4 to find
a frec line among them. With this line, it
puts you through to the next switching
stage (which may be somewhere in an-
other part of town) for your next dial digit
until the last onc finally completes the
connection.

This system, invented by an undertaker
who took a part-time interest in electricity,
was called ‘“step-by-step” switching and is
still used in many localities.

Traffic Jam. First used in 1892, auto-
matic step-by-step switching was the elec-
tromechanical marvel of its day. In later
years, however, the telephone system in
our larger cities grew to the point where
busy lines threatened to bottle up tele-
phone traffic within and between the vari-
ous exchanges.

If a trunk between the switch banks was
busy, calls had to wait. Behind each busy
signal on a main interexchange trunk,
calls might pile up like traffic behind a
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stalled car. To avoid such jams, more and
more switch banks had to be added, oper-
ating in parallel to provide alternate voice
paths. It was like adding lanes to the
highway to let the cars flow abreast rather
than behind one another.

The extra lanes were filled at peak
hours, but at other times, much of this ex-
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pensive equipment lay idle. A more eco-
nomical and efficient vay of dealing with
the problem had to ke found.

After years of resecarch, Bell Telephone
Lahoratories came up with the answer.
They solved the problem by a new kind of
logic applied to the whole switching sys-
tem. Lines were connected in an interlaced
network so that a number of alternate
routes existed hetween any two points. A
call could then “sidestep” a busy line secc-
tion and literally go around it. This is like
branching off to a side street when the
main highway is blacked. In telephone
language, this is “crosshar switching.”

The old step-by-step system picked the
path between the originating and the ter-
minal telephone in successive stages, one
link at a time. The crosshar exchange, be-
fore starting the call on its way, “looks at”
all possible paths to select one that will
not be blocked at any siage.

The Thinking Switch. The crosshar
exchange ‘“plans” the nest routing of cach
call for the over-all traffic situation at any
given moment. It works like a travel agent
sclecting a route according to free res-

July, 1956

Actual switch in step-by-step system [left) is
more complex than it appears in the diagram on
preceding page. Top part contains electromagnets
ard relays to receive signals and control both up-
ward and sideways motion of contact arms. Beneath
the horizontal platform are the actual contacts, built
up in sefs of ten layers each. Wiper arms climb up
to propar layer, then sweep across terminal bank
until the correct contact is found.

Technizian checks row of switches in profective
metal cylinder (below). Manual plug cords in

foreground connect to long-distance trunk lines.

Crossbar principle permits connections to be
made as shown in matrix below. Unlike the step-
by-step method, this system always offers a choice
of alternate paths from one point to another, some-
what like playing tic-tac-toe. Complex switching
systems automatically analyze traffic situation with-
in matrix and pick best possible path for any call at
any given mcment. Beyond the tic-tac-toe level,
Dr. Claude Shannon of Bell Laboratories has em-
ployed similar principles to build switching devices
smart ensugh to beat him at chess.

P
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Wire jungle behind
switch racks of o cross-
bar exchange forms vi-
tal communications
links for the life of a
large city. The vast
criss-cross pattern of
interconnections re-
flects the multilayer
structure and complex
social organization of
the city which it
serves as nerve center 1 |
and as vocal cords. 5};' .

ervation space on various trains. Since the
telephone “train” travels at the speed of
light, it is faster to take a detour than to
wait for someone to hang up.

This job goes far beyond mere switch-
ing. It requires judgment and control: the
making and carrying out of decisions. Even
that is now done without human aid. With-
in about half a second, a special Control
Section marks the points through which
the call must go and chooses an instantly
available path between those points. Then
it feeds this information to the Switching
Section, which does the actual connecting.

The Control Section does its “thinking”
in terms of open and closed relays. The
pattern of “open” and “closed” contacts
establishes the possibility or impossibility
of a certain route. Information is recorded
by closing certain contacts. This is some-
what like punching a number into an
adding machine. The keys stick down until
the addition is made. In the telephone ex-

change, the activated relays stay closed
and trigger the necessary further action
until the call 1s completed.

Research on the automatic crossbar ex-
change, completed before the war, opened
scientists’ eves to an amazing fact: com-
plex switching networks are able to ““think

out” alternative possibilities and check
their own *“‘conclusions.” From here it was
only a few more mental jumps to the
digital computers which now perform the
miracles of modern automation at light-
ning speed. Yet each such mental jump
represents a rare product of inspired im-
agination, and each theoretical advance
had to be backed by years of painstaking
laboratory development.

Today, with the far horizons of automa-
tion before us, few of us realize that all
the human freedom promised by the auto-
matic machinery of the future started
behind the dial of the telephone. Think of
it the next time your phone rings. 30—

Crossbar switeh for
100 lines does the ac-
tual work shown in dia-
gram on page 96.
Contact is made by
automatic tilting of
horizontal and vertical
bars. This is the basic
unit of elaborate
switch systems capable
of choosing among
alternate routes.
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ANY HI-FI ENTHUSIASTS are being

robbed of the full richness of sound
their systems are capable of putting out.
The thief is nowhere in the system and not
part of any of the components. It is the
listening room itself! A double-headed
monster, this audio criminal blasts you
with noises from the outside and—at the
same time—plays havoc with reverberation
effects, resonances, standing waves, and
generally poor acoustics within the room.
Here’s how to lay low this annoying thief
and keep his noise from getting in, as well
as to prevent his “inside job” from ever
reaching dangerous proportions.

Generally speaking, the outside noise re-
quires prevention and insulation, and the
inside job involves absorption and disper-
sion. These terms may sound formidable,
but you don’t have to be an architect or an
acoustic engineer to come out ahead.

The Noise Menace. Sources of outside
noise include traflic, children playing, near-
by building construction, and—horrors—
the neighbors’' hi-fi systems. Also, noises
from other parts of the house find their

; u%"n‘i\‘?lttﬁ

.l'

HI
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How “Hi-Fi" Is Your Living Room?

way into the living room. Among these
could be the sounds of conversation in
different rooms, the refrigerator and other
appliances, bathroom fixtures, players in
the basement recreation room, radios and
TV sets, footsteps, etc.

No music will sound its best in a noisy
room. In the first place, extraneous sounds
will obviously distract the listener. Also,
the higher the noise level, the more it
covers up or masks the music. An inter-
esting and sometimes overlooked effect of
such masking is that it narrows the range
of tones or frequencies that can be heard.
The curves in the chart on page 102
clearly show that the ear hears the middle
frequencies much better than the highs and
lows. This effect is less pronounced at the
higher listening levels. For example, the
ear sensitivity curve for 50 decibels inter-
sects the '45-db room noise level at 300 cy-
cles and at approximately 6000 cycles.
These two points then determine the tonal
range that the average listener will be able
to hear at this room noise level, although
his hi-fi gear was designed for a much
wider range.

The curves also show that if the room
noise is reduced to 40 db the hearable tonal
range is broadened, becoming approximate-
ly 190 to 7000 cycles. Still not hi-fi, but we
are on the way! If the room noise is re-
duced another 5 db, to 35 db, which may

July, 1956

By EUGENE F. CORIELL
Lt. Col., USAF

The listening room is one
component whose fitness for
hi-fi is up to you — here’s
what to do for best results

take some doing, the 50-db curve shows a
much wider hearable range—really taking
us into the hi-fi region. If the room noise
level can’'t be squeezed down that last 5
db, don’t despair. The curves show that in-
creasing the listening level from 50 db to
60 db results in similarly large improve-
ment. More on this later. Another point:
low noise levels make it easier to hear the
softer musical passages.

Reducing the Level. The first step in
reducing the noise level is to prevent or
reduce some of these outside sounds. Ra-
dios and TV sets can be operated at some-
what less volume. Loud conversation in
adjacent rooms can be discouraged, al-
though the atiempt to do so may itself
prove discouraging. Noisy appliances like
refrigerators and washers can sometimes
be quieted by repairs or by placing them
on isolated mountings or on a sheet of rub-
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Very “live" room
(left) has little or no
sound-absorbing ma-
terials on walls, floor,
or window. Exposed
surfaces combine with
polished wood of fur-
niture, glass over
hanging picture, and
general bareness to
create room with long
reverberation time.
This room is too live;
bounce, boom, and
random echoes distort
what is heard in it.

ber—or even on a piece of carpet. Noisy
plumbing can be equipped with a quieter
type of mechanism, and pipes—if accessible
—can be wrapped with insulating material.

Noises transmitted through piping can
often be reduced by inserting a piece of
flexible rubber tubing in the pipe near the
noise source. Footsteps from upstairs or
adjacent rooms can be softened by carpet-
ing, preferably with a pad underneath.
Door-slams can be prevented by door-
checks, and a gasket of weatherstripping
on the door jambs will reduce noise leak-
age around the door.

Residence doors sometimes have a large
crack at the bottom which can be closed
to some extent by fastening a heavy piece
of felt near the bottom of the door. If you
want to be really professional about this,
let a carpenter install a “drop-seal.” This
is a spring-loaded length of felt which is

100

mortised into the bottom edge of the door
so that it is flush with the edge when the
door is open. Closing the door triggers the
felt down against the floor.

Doors with thin panels can be made to
transmit less sound by building them up
with sound-absorbing tiles or sheets faced
with plywood. Sound-absorbing tiles on the
ceilings and sometimes on the walls of
noisy adjacent rooms reduce the sound
level in those rooms and thereby lessen the
amount of noise available for leakage into
the music room. These steps are not as
extensive or expensive as the techniques
used in broadcasting studios—hbut they can
help a great deal.

Tackling Outside Noises. Shrubbery
and trees around the house offer consider-
able protection against street noises, as
does a high and tight board fence. Sup-
port of local noise campaigns will also

i Room at top of page
| has been treated to
eliminate some of the
unwanted bounce that
could make the best
loudspeaker sound like
a foghorn. Small dra-
pery adorns window,
the floor boasts a me-
dium-sized carpet, and
an upholstered chair
has been placed for
comfort as well as
good acoustics. Room
is still a bit “live.”
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help. These measures are probably all that
can be done to reduce the effect of outdoor
noises in summer when the windows are
open. However, when the windows are
closed in winter, weatherstripping will re-
duce noise leakage around window frames.
Double-paned windows, such as sealed
“Thermopane,” storm windows and storm
doors also help. Details on noise reduction
in residences are contained in a very clear
and interesting booklet entitled “Home
Noise And What To Do About It"—avail-
able free from the National Noise Abate-
ment Council, 36 West 46th St., New York
36, N. Y.

“Live’ and ‘‘Dead’” Rooms. The sec-
ond acoustic problem facing the home mu-
sic listener is the control of sound he wants
to hear in the listening room—that is, the
speaker output. One element of such con-

Same room is now E*
faiely well damped. 2
Note the full drapes
on the windows, the
wall-to-wall carpeting,
the abundance of up-
holstered furniture
with some cushions in-
cluded for good meas-
ure. Rows of books
also help absorb un-
wanted reverberation.
These effective steps
can be taken without
practically rebuild-
ing the house itself.

e It

too dead, a few suitably decorated plywood
panels distributed around the room by trial
is an inexpensive remedy. Of course, you
could take up the rug and expose the rela-
tively non-absorbent floor, or chase your
friends and family members out (they
might be surprised to learn that they are
absorptive, acoustically), but it is probably
simpler to use the plywood. Sometimes,
drawing back the drapes or repositioning a
piece of furniture can tip the subtle bal-
ance from too dead to just live enough.
If the room is too live, one solution is to
install acoustic tiles on the ceiling, and
sometimes on a portion of the walls. Typi-
cal tiles of the perforated and fissured
types are shown in the photo on page 103.
These are highly porous and absorb sound
by permitting the sound waves to vibrate
the fibers of the material. The frictional

trol is absorption. Some rooms are more
“live” than others. In such rooms, sound
tends to linger. In doing so, it alters the
quality of succeeding sounds. An extreme
example of excessive liveness is the shower
stall where the highly non-absorptive wall
tiles bounce the sound around and around
before it finally dies away. This phe-
nomenon, known as “long reverberation
time,” explains the highly unnatural ef-
fects achieved by the bathroom baritone.
On the other hand, a room may be so high-
ly absorptive or “dead” that speech and
music sound dull and lifeless.

Most rooms are somewhere between to-
tally “dead” and “live,” having some ab-
sorptive qualities. Carpets, upholstered
furniture, drapes, and even people, absorb
sound. Just how live the music room
should be is, to some extent, a matter of
personal preference. If the room is already

July, 1956

resistance of the fibers to vibration trans-
forms the sound energy into heat. These
tiles are available in a variety of styles and
colors and may be cemented to the existing
ceiling or wall, or may be nailed to a light
wooden framework of furring strips ap-
plied to the original surface. Such work is
often within the capabilities of the do-it-
yourself fan, in which case the only costs
involved are those of the tiles and furring
material—which are relatively inexpensive.
Another way of reducing room liveness
when the finished appearance is not too
important—possibly in a basement rumpus
room—is to cover some of the ceiling and
wall surfaces with egg-crate separators.
Probably the most generally accepted
way to sound-treat a room in the home is
to add carpets (preferably with pads un-
derneath) and drapes, the latter having the
advantage that they can be tried experi-
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Curves show ear’s sensitivity to sounds in audio spectrum when played at various listening
levels. The 45-db line represents the noise level in an average city residence. Note how
this noise masks highs and lows, thus limiting frequency range heard. For full-range lis-
tening, either the hi-fi set's volume must be increased or room's noise level decreased.

mentally in small increments. Drapes and
curtains have better absorption at the low-
er frequencies—-which may be desirable to
reduce bass bhoom—when they are hung
some distance away from the walls. This
distance can be determined by trial and is
generally between six and twelve inches.
Adding a lining to the drapes increases
their effectiveness. For the reader who de-
sires to go into the subject in greater de-
tail, a twenty-five cent pamphlet entitled
“Theory and Use of Architectural Acous-
tical Material” is available from the Acous-
tical Material Association, 205 West Mon-
roe St., Chicago, IIl

Remember: a room treated with acoustic
tile or other similar material absorbs an
appreciable amount of the loudspeaker out-
put. It is therefore possible to operate the
speaker at somewhat higher levels without
serious annoyance to others outside the
music room. This provides greatly im-
proved tonal quality, if the room has not
been made too dead. The ear-sensitivity
chart shows that we hear much more of
the lower and higher fregencics at the
60-db playing or listening level than at
the 50-db level. Note that the 60-db curve
intersects the 45-db noise level at 65
cycles and 13,000 cycles approximately.
Compare it with the 300 to 6000 cycle
range hearable at the 50-db playing level.
This is one reason why the audiophile
turns up the gain on his rig—he cannot
hear the deep bass and high treble at low
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volume settings. The trick is to strike a
compromise between the demands of wide-
range reproduction and what the neigh-
bors will stand—with somewhere around
75 to 80 db being a good level if you can
get away with it.

Dispersion of Sound. Another factor
in the control of speaker sound in the
listening room is dispersion. When sound
strikes a wall, some of it is absorbed by
the wall, some is transmitted through the
wall, and some is reflected from the wall.
Even highly absorbent materials reflect
sound. When a tone persists in a room
due to repeated and sustained reflections

between parallel surfaces, we have a
lasting tone which is superimposed on
succeeding tones, resulting in very un-

pleasant listening. For this reason, broad-
casting studios are often built with no
two walls parallel.

Another effect of parallel walls is the
presence of live and dead spots—areas
where the music sounds unusually loud or
soft. This is duc to the fact that loud-
speaker sound arrives at any point in the
room in two ways: from the speaker it-
self (direct sound), and from reflections of
the direct sound bouncing off the walls,
ceiling and floor. When the reflected sound
arrives in phase with the direct sound, the
two reinforce each other. When out of
phase, they tend to cancel. The results are
live and dead spots respectively. Such
effects occur more often in rooms having
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COVERAGE FROM LONG WALL (POOREST)

Typical sound dispersion patterns are available from three different positions in a room.

smooth parallel walls because such con-
struction provides relatively few reflection
paths, resulting in poor dispersion.

The ideal listening room would have no
two surfaces parallel. Also, it would have
many irregularities on those surfaces to
provide as many random reflection paths
as possible, thereby facilitating uniform
sound distribution. The hi-fi fan can hardly
be expected to throw his living room walls
out of square, although some hardy en-
thusiasts may have done so. But there are
some things he can do to achieve good
dispersion. He can try relocating the loud-

Two materials
widely used for
"deadening' a room.
Left, perforated
acoustic tile. This
type may be nailed
or stapled to nailing
strips in wall, Thicker
variety may be ce-
mented to existing

surfaces. Right, a
square of “fissured
mineral” acoustic

tile. This type, non-
combustible, is gen-
erally cemented to
existing surfaces.

July, 1956

speaker, thereby changing the reflection
paths (see diagram above).

If standing waves persist, hang mirrors
and pictures, angled downward at the top,
sports and hunting trophies and other
items having irregular surfaces. You are
limited here only by your imagination—or
by what the lady of the house will accept.
In any case, it might pay to check room
acoustics before blaming your hi-fi rig for
poor performance. Component manufac-
turers have—in most cases—licked their
problems. Your room acoustics are strictly
up to you.

103

WWW. akmerieaniadiahictary com


www.americanradiohistory.com

ﬁgfiilaﬂl ‘ ...amazﬁé%ae/ééz<eé%g¢ Z7

Every Heathkit comes complete with detailed
step-by-step instructions and large pictorial

Circuit diagrams that insure successful construction—
boords cut even for the beginner. Enjoy both the satisfac-
“::‘; ";‘l:"’; tion and the economy of “building it yourself.”
N plowed coreudd vacwum Zube
%o resistors
nsure
instrument I .
accuracy.
| volimetfer kif
High
impedance In addition to measuring AC (rms), DC, and
""‘,","if" resistance, the modern-design V-7A incorporates
IR facilities for peak-to-peak measurements. These
are essential in FM and television servicing.
A AC (rms) and DC voltage ranges are 1.5, 5,
s 15, 50, 150, 500, and 1500. Peak-to-peak AC
design. voltage ranges are 4, 14, 40, 140, 400, 1400, at

4,000. Ohmmeter ranges are X1, X10, X100,
X1000, X10K, X100K, and X 1 megohm. A db
scale is also provided. Polarity reversing switch
provided for DC measurements, and zero center
operation is within range of the front panel

MODEL V-7A

SHIPPING WT. 7 LBS. $2 ﬁ 500

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

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

Heathtbis

HANDITESTER KIT # ORI

MODEL M-1

$1450

Shpg. Wt 3 Ibs.

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.

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 are 0-150
ua, 15 ma, 150 ma, 500 ma,
and 15 a. Resistance ranges
provide center-scale read-
ings of 15, 1500 and 150,
000 ohms. DB ranges cov-
er —10 db to +65 db.

Features 422’ 50 ua
meter and 1% precision
resistors.

MODEL MM-1
HEATH COMPANY A Subsidiary of Daystrom, Inc. $295 Shpg. Wi,
BENTON HARBOR 5, MICHIGAN O 6 Lbs,
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weartice 3" ostilloscope kit

ETCHED CIRCUIT

Push-pull vertical and
horizontal amplifiers.

Light weight and small
size for portability.

Good sensitivity and
broad frequency
response.,

Etched metal circuit
bocrds for simplified
assembly.

Attractive panel and
case styling.

Cathode-
follower
output for
isolation,

No osciflator
calibration
required.

Covers 160
ke to 220 mc
(including

harmonics). W 525-:
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 mc. The output sig-
nal is modulated at 400

MODEL  ¢ps, and the RF output

5G-8 is in excess of 100,000
$ 50 microvolts. Output con-
v I o trolled by both a contin-

uously variable and a
fixed step attenuator.
Audio output may be
obtained for amplifier testing.

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

MODEL. -—
oL-1

$2950 =iz

This compact little
oscilloscope is just the
ticket for use in the ham
shack or home workshop. Measures only 9}%”
H.x6X%"W.x113%" D. Weighs only 11 pounds.

Employing etched metal circuit boards, the
Model OL-1 features vertical response with in
+3 db from 2 cps to 200 kc. Vertical sensitivity
is 0.25 volts rms per inch, peak-to-peak, and
sweep generator operates from 20 cps to 100,000
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.

Shpg. Wt.
8 Lbs.

Healtlkct ANTENNA
impedance meter kit

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

Heathtit
grid dip meter kit

This extremely valuable
instrument is a convenient W
signal source for determining
the frequency of other signals
by the comparison method.
Range is from 2 mc to 250
mc. Uses 500 ua meter for
indication, and is provided $ 50
with a sensitivity control and I 9
headphone jack. Includes °
prewound coils and rack. For
hams, experimenters, and
servicemen.

HEATH COMPANY 5o v
DAYSTROM, INC.

BENTON HARBOR 5, MICHIGAN

MODEL GD-1B

Shpg. Wt. 4 Lbs.
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Weﬂ%&t 7ﬁ{ 6AUG electron-coupted oscillator.

7,“( 0A2 voltage regulator tube for stability.

v*o s’ Smooth-acting iltuminated dlal.
Extra features

Easy to build and attractively styled. include copper-
KIT * LA ¢ sty plated chassis,
ceramic coil
forms, extensive
shielding, etc.
High quality

This variable frequency oscillator
covers 160-80-40-15-11 and 10 #
meters with three basic oscillator
frequencies. RIF output is better
e than 10 volts average on funda-

$1950 mentals. Enjoy the convenience

MODEL VF-1 .

at no more than the price of

S SRS crystals. May be powered from

a socket on the Heathkit Model AT-1 transmitter, or supplied = ~HE
with power from most transmitters. = V e

Features illuminated and pre-calibrated dial scale. Cable and |

plug provided to fit crystal socket of any modern transmitter.

and flexibility of VFO operation

Heatwtce (W amateur transmitter kit

. . . Single-knob band- Panel 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  1g'meters. )
and covers 80, 40, 20, 15, 11, and Plate power inpuf ?vgsttt -.}‘l)%l)l'a;;‘pa;é
10 meters. Incorporatessuchout-  -30 watts. market.

standing features as key-click .
filter, line filter, copper plated
chassis, pre-wound coils, and

SPECIFICATIONS: high quality components. Em-
RF Amplifier Power Input. .25.30 wotls ploys a 6AG7 os-
OQutput Connection. ... .. .. 52 ohms MODEL AT-1 cillator, 6L6 final

Band Coverage. .. .. 0, 40, 20, g N
s, n 10 Meters $2950 amplifier. Operat

Tube Ccmplemenc es up to 30 watts

SULG b b el .. . Rectifier *  plate power input.
OAGT, romayo - - 13 Oscnllulor-Mulhpher Shpg. Wt.
6L, Amplifier-Doubler 15 Lbs.

Slide-rule dial-
electrical band-

mited " Beathber ©OMMINIATONS oll hand receiver kit

Slug-tuned coils

and efficient 1F Transformer-op-

transformers for erated (;))ouer SEp. 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 efliciency. cast, radio hams, and other interesting

short wave su!nals

Features 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 me on four
MODEL AR-3 bands

Shpg.Wt. 12 Lbs. Tube Complement..1—128BES oscillator and

ICAIBIdNETI Fabric- co\er]ed cablx(net m!a]‘hh]cd mixer

neludes uminum pnne speaker grille, an —_— if

proteca\: rubber fee Measures 12-1/47 W, 1—128A6 IF amplifier
310 B S D Neediiis. Sine we. T—12AV6secand detec-

tor, AVC, first audio

Lbs.
lifi d refi
A SUBSIDIARY BFG er and refiex
OF DAYSTROM, INC. 1—12A6 beam power

output
BENTON HARBOR 5, MICHIGAN 1—5Y3fullwaverectifier
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HEATHKIT ECONOMY 7-WATY

HIGH FIDELITY

amplifier

kit
= This is a 7-watt
MODEL A-7p high fidelity am-
hpq. wp,  Plifier that will
$'|695 i producemore than

. adequate output

fornormalhome installations. Itsfrequency
characteristics are + 1} db from 20 to
20,000 cps. Output transformer is tapped
to match speakers of 4, 8, or 16 ohms.
Separate bass and treble tone controls
provided. Features potted transformers,
push-pull output, and detailed construc-
tion manual for easy assembly.
MODEL A-7E: Provides a preamplifier stage with
two switch-selected inputs and RIAA compen-
sation for low-level cartridges. Preamplifier

built on same chassis as main amplifier. Model
A-7E. Shipping weight 10 lbs. $18.50.

Fre@ 52.page 1956 cataiog

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

HEATHKIT BROADCAST BAND

receiver
kit

Shpg Wt

MODEL
BR-2

$ I 75 o Less“chmer .

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 ke and features miniature tubes, 51"
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

-.-a-“,'fﬂi"m
. w00 fm tuner kit

Tunes from 38 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
2450 to insure adequate output. Easy to
9 build from step-by-step instructions
Shpg. Wt. and large pictorial diagrams.
7 Lbs,

MAIL TO HEAT% COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 5, MICH.

: 7 SHIP VIA
@ E‘ e ? Lot [ Parcel Post
[ Express
% i(l n Fw e et
) PLEASE PRINT ety
QUANTITY ITEM MODEL NO. PRICE
Enclosed find () check () money order for On Express orders do.not include transportation charges—
Please ship C.0.D. ( ) postage enclosed for pounds. they will be collected by the express agency at time of delivery.
ON PARCEL POST ORDERS ORDERS FROM CANADA and APO’S
insure postage for weight shown. must include full remittonce.
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HACKSAW FITS 1/4-INCH DRILL
A hacksaw attachment for a %-inch drill,
as shown, speeds up cutting of wood, light
metal, angle-iron and the like. While the drill

shown is attached to a stand, the saw may be
held with one hand and the drill handle with
the other, making the stand unnecessary. The
saw shown has a 2 to 1 reduction drive, and
uses short regular blades. —H.L.

MOUNTING MINIATURE TUBE SOCKETS

Miniature tube sockets may be mounted
neatly and easily in chassis holes cut for
larger tube sockets by the method shown in
the photo. The socket is mounted on one of
the Bakelite or metal wafers furnished with

can-type electrolytic capacitors. This, in turn,
is mounted over—or under—the chassis hole.
It will be necessary to drill two small holes in

108

the wafer to accept the screws that hold the
miniature socket. Also, the center hole in the
wafer may have to be enlarged slightly to
accept the socket body. —F.HT.

REMOVING WIRE INSULATION

A quick and easy way to get the insulation
off the end of fine enameled wire so that it
can be tinned and soldered is to heat the end
of the wire first. Do this by dipping it in a
solder pot or holding it in the flame of a
match for a few moments. The heat burns
the insulation and the charred residue will
practically fall off when you scrape it gently
with a knife blade or rub it lightly a few times
with a small piece of fine sandpaper. Many
present-day insulations are so tough that
they are almost impossible to remove in any
other way. —F H.T.

BRUSH CLEANS WHILE DRILLING
A standard wire brush attached to a drill
will clean shavings while the hole is being
made. The one shown in the photo was devel-
oped at the Martin plant in Baltimore for
removing aluminum cladding from duralumin.
This permits positive electrical connections to

be made to aircraft structures. If a sultable
wire brush is handy, it will prove a good dodge
for most drilling.

—Courtesy, The Glenn L. Martin Co.

HOLE-DRILLING STUNT

1t is always a good idea to center-punch the
point where a hole is to be drilled in a chassis.
If a center-punch isn’t available, however, the
hole can be drilled almost as accurately by
sticking a piece of ordinary surgical adhesive
tape, or friction tape, over the spot where the
hole is to be drilled. Then mark the location
of the hole on the tape with a lead pencil.
The tape will help keep the drill point from
wandering until it has started into the metal.
Use the smallest drill you have as the starting
drill, and then successively larger ones until
the desired diameter is obtained. —F.H.T.

BETTER CARRIER-CURRENT OPERATION

Anyone who builds or purchases a carrier-
current relay or intercom—that is, any unit
which uses the a.c. power line to transport
control or voice signals on an r.f. carrier—may
find that the units will not work properly if
there is a nearby r.f. bypass capacitor con-
nected either across the a.c. line or from the
“hot” side of the a.c. line to ground. Such by-
pass capacitors can be found in short-wave
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EVERYBODY'S
SHOOTING COLOR!

NEW— the world’s first Annual devoted exclusively to color photog-
raphy — including the largest collection of color photographs
ever published in a single issue! Features work by such mas-
ters as: Basch, Eisenstaedt, Elisofon, Feingersh, Halsman.
Karsh, Penn, Peskin, Rawlings, Weegee...

' WATCH FOR THIS PLUS-

| UZ'PAGENLUR e Tips on Using Color Creatively
i i e Cameras for Color

 PHOTOGRAPHY ANNUAL e Color Films

e Color Exposure Qutdoors
N 0 w ® Color Exposure Indoors

e Color Filters

UN SAI.E ' e Home Movies in Color
4 o 25 Ways to Improve Your Slide Shows
At All Newsstands Filhe Futute °ff°l°r :
—a symposium by experts

and Camera Stores v

INDUSTRIAL ELECTRONIC—
AUTOMATION TECHNICIANS

Desperately Needed!

Never in history has there been such a tremendous demand for Elec-
tronic technicians at the servicing, maintenance and assistant Engincer-
ing level, in all fields of electronics. Industries, Businesses, large and small Bailey electronic students
are turning to Electronically controlled machinery ... AUTOMATION! learn TIndustrial Television
on specially designed
equipment such as this
panelboard, which is a2 mul-
tiple camera and screen
eontrol. The Bailey Llec-
tronic course includes an

. TOP PAY ’ UNL'M'TED OPPORTUNITV outstanding comprehensive

program in radio and TV

@ SECURE FUTURE recelver seryicing.

Let us send you FREE, without obligation, complete
details of our Resident Electronic Training Program— T e e MAIL TODAY ———————
originated by Bailey Schools—actlaimed by El:ctronic
Engineers. See how you save time as you learn-by-doing
with intensive laboratory work on the most recently de-
veloped FElectronic equipment, plus classroom required
physics, mathematics, etc.

Whether it’s a Robot airplare, an auto- quire electric power applied through auto-
mobile plant with an integrated line of matically controlled processes. This means
machines, a Sensing Device, Computing there are positions open at all levels
System or Communications—each re- and phases for Electronic Technicians.

Please mail immediately this free booklet without obligation.
FREE BOOKLET

|
]
|

We help you find part time work while in our school—help I Name_ __ I

place you with America’s leading companies after gradua- |

tion. Act now—mail coupon today! l

VETERAN APPROVED | Address —
Bailey Technical Schools | ctate
1626 S. Grand e St. Louis 4, Mo. : Ve~
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and communications receivers, where they
serve to keep line noises from entering the set.
And almost all noise filters in general use sim-
ilar capacitors. Unplugging such filters and
any short-wave or communications receiver
from the line will often make a carrier-cur-
rent device perform as it should. —F.H.T.

ICE-CUBE TRAYS HOLD PARTS

Tired of chasing small parts all over the
workbench and floor? Try keepmg them in
an ice-cube tray.
Surplus ice-cube
trays, made of
lightweight met-
al, make very |
suitable contain-
ers for resistors,
capacitors,
washers, lugs,
and miscellane-
ous small hard-
ware. The tray
shown in the
photo has 28
small sections
and will fit in
most service kits
or carrying
cases. Larger ;
parts may be stored in this manner too, by
enlarging the sections in the tray. This can
be done by bending back and shearing off the
metal dividers, as needed. —H.L.

REMOVING METAL FILINGS

Fine metal filings on the workbench can be
mighty annoying. Difficult to remove by cas-
ual brushing, they can find their way into
variable capacitors, causing noise and shorts.
Several of these tiny metallic pieces in a
loudspeaker can cause noise and distortion. In
a wired chassis, they may result in intermit-
tent shorts. Once lodged in your skin, they
can be painful for days.

To eliminate this menace, and do a thor-
ough cleaning job on your workbench, first
brush off the heavier filings and scraps of
metal. Then, wrap a number of turns of
Scotch tape around your hand, sticky side out.
Use this as a “‘pickup” pad to rub and pat the

A
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top of the bench—you’ll find that even the
smallest filings will adhere to the tape’s
sticky surface.

This technique works well with all types of

metal filings, whether aluminum, brass, or

110

iron. If the filings happen to be all iron, you
can use a small magnet to pick them up. But
again, first wrap the magnet with the Scotch
tape, and you’ll find it a lot easier to clean
after the filings are picked up. —LEG.

CURING REGENERATIVE HUM

Hum may develop in a regenerative receiver,
preselector, or i.f. amplifier operating from an
otherwise well-filtered a.c. power supply. This
hum can often be eliminated or reduced by
moving the supply further away from the re-
ceiver. In other cases, it may be cured by con-
necting a 47- or 100- pufd. capacitor from
each plate of the rectifier tube to the cathode
or to chassis ground. Frequently, a single
capacitor connected from plate to plate of the
rectifier tube will work equally well.

A selenium rectifier will sometimes cause
hum or create “hash” in a sensitive circuit.
This condition can often be cured by connect-
ing a 100-pufd. capacitor across the rectifier
terminals or from the transformer-connected

terminal to chassis ground. —FH.T,
PROTECTING DIAGRAMS
Schematic diagrams, charts, and other

printed material may be protected from dirt
and smudges by coating them with acrylic

plastic. What’s more, once coated, the papers
will lie flat and will have more “body” due
to the extra thickness of the coating.

For best results, follow this technique, us-
ing the type of plastic that comes in a pres-
surized spray can. Tack the diagram to a
smooth, flat surface. Spray on two thin coats,
with the can held well back from the paper
(about 12” to 18”). The plastic will be almost
dry when it hits the sheet, and will seal the
pores of the paper without soaking it. Allow
the sheet to dry thoroughly and then apply
a second, heavier coat with the can held
closer to the paper (10” to 12”). Allow to dry,
and coat the reverse side. —L.E.G.

CLIP HOLDS COILED POWER CORD

When coiling up a power cord, you generally
have to twist its end and insert it between
the turns of the cord so that it won't hang
loose. Save time and do a neater job by
making and using the little metal clip shown
in the photo. You simply snap the clip onto
the cord near its plug-end. Then, when you
coil up the cord, slip the plug-end onto one
of the turns of the coil.

The clip is a piece of springy metal about
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15" wide, and about 2” long. It has been bent
in the shape of a “U” and has two bulges in
it to accept the cord. This one was made by
removing the U-shaped metal spring from a
dime-store plastic clothespin of the snap type.
The two bulges were formed by inserting a

s

1, "-diameter metal rod and pressing with
long-nosed pliers against the spring. The two
ends of the clip were bent outwards a little,
and the sharp edges of the metal were
smoothed off to prevent damage to the in-
sulation on the cord. —A.T

STORED METERS SHOULD BE DAMPED

Meters are often stored in a drawer or a
cardboard carton. Such a storage method
may seem safe; yet every time the drawer or
carton is moved, the meter needles tend to
swing back against its stops and may be bent
or even damaged.

A good precaution against such injury is to
connect & jumper wire securely across the ter-
minals of all stored meters. When this is
done, any movement of the needle will cause
a small current to be generated in the meter’s
coil. The direction of the current flow will be
such as to oppose any further movement of
the needle. This process, which is called
“damping,” serves as an electromechanical
shock absorber. —F H.T.

QUICKLY MADE BINDING POSTS
Want to make quick wire connections to
phone tip jacks? One easy way is to mount
the tip jacks as shown in the photo. This

method allows the tip jacks to be used as
binding posts without intertering with the
insertion of the phone tips. —A.T.
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electricit

electronics
THE EASY “PICTURE BOOK” WAY!

ust Released: The fabulous
LLUSTRATED Training Course

wan [S[C

... how used by the U. 5. Navy!

Over 25,000 Navy trainecs have ulready learned Basic Electric-
ity and Basic Electronics this casy, “'Picture Book '™ way! Now,
for the first time, YOU can master the basics of Electricity
and Electronics with this sams “Learn-by-Pictures’ training
course! Over 1,700 simple, casy-to-understand drawings ex-
plain every section—tbese “teaching’” pictures actually make
up more than half the enzsre coursel No other Basic Elecericity
or Basic Electronics course in America uses this revolutionacy
illustrative rechnique! You learn faster and easier than you'd
dream possible!

A Camplete ldea on Every Poge

Here's how this casy, illustrated course works: every page covers
one complete idea! There's 4# Jeasz one big illustration on that
sume page w explain itl What's more, an imaginary instructor
stands figuratively at your ¢lhow, doing “‘demonstrations”
that make it cven sasier for you to understand Then, at the
end of every section, you'll find review pages that highlighe the
imporzant topics you've just covered. You build a thorough,
step-by-step knowledge at your own pace—us fust a5 you your-
sebf want 1o go!

Everyday English--A Caurse Anyone Can.Understond

Sponsored by the Navy to turn our trained cechnicians in record
time, this modern course presents Basic Electricity and Basic
Electronics in 2 simple way that everyome can grasp—regardiess
of previous education! Every phase is made smstanrly clear—ex-
plained fa plain, down to carth English—with hundrods of
casy-to-understand illuserations to help you!

10 Complete Volumes

Volumes 1 and 2 of "“Basic Electricity”” cover DC components
and circuirs; Volumes 3 and 4 cover AC components and cir-
cuits; Volume $ covers AC and DC motors and machinery.
Volume 1 of “"Basic Electronics™ covers Diodes and Power
Supplies; Vols. 2 and 3 cover Amplifiers and Oscillarors; Vols.
4 and S cover Transmitters and Receivers

Hote Study Without Correspondence

This course is so different, s0 complere—there’s no need for the
usual letrer writing, question and answer correspondence! Learn
at home-—ar your own pace!

10 Day Exqminatiafi--Money Back
Send today for these exCiting new training courses—you risk
nothing’ When you receive the volumes, examine them in youar
own home for 10 full days. If, 2t the end of thar time, you're
not completely satisfied, simply rerurn the books ro us and
we'll gladly refund your full purchase price! Total cost for either
5-volume course is only $9.001 In Canada, prices approximately
5% higher.

ORDER TODAY!

These books are sold by electronics parts jobbers and
book stores. If YOUR dealer doesn't have these books,
mail this coupon to us!

JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, N. Y. C.

I
1 1 have enelosed $. Please send me
I O 5-vol. Busie Flectricity set @ %Y se

O 5-vol. Basic Electronics set « $9 set

(O Both sets. 1 understand I may return the books
in 10 days, and receive 4 complete refund or the
full purchase price if 1 am not satistied
Add state or city sales tax where applicable.

INATOOR. wym - w312
Address. . .. oo ol
City & State. . .. ... ... .. ...

I |
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TOOLS
and

7; GADGETS

TUBE ANALYZER
Compact and rugged, the Model 200 tube
analyzer is said to test tubes better, faster and
more thoroughly than instruments costing
many times more. It will check all standard
octal, loktal 7- and 9-pin miniature tubes for

[,

e

@
P,

Tunk
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emission gas, shorts, opens, microphonics and
filament continuity.

Each element is tested independently with
the Model 200. And no circuit changes are
necessary to check new tubes as they are de-
veloped. Price, $32.95. (Tricraft Products Corp.,
1535 N. Ashland, Chicago 22, I11.)

PILOT LIGHTS WITH SPADE TERMINALS

A series of indicator lights which accommo-
date bayonet-type miniature lamps is now
available from the Dialight Corporation with
spade terminals. These terminals are the
matching male parts for the convenient
“quick connect” type of wire terminals. The
connection is positive, with triple spring ac-
tion.

Mounting in an 11/16"” clearance hole, this
series offers a complete range of choice of

screw and friction lens caps with lenses of
varied shapes and colors. The T-3% incan-
descent bulbs which are used may be had in
2- to 55-volt ratings. For commercial voltages,
an NE-51 neon lamp can be employed. (Dia-
light Corp., 60 Stewart Ave,, Brooklyn 37, N. Y.)

FAST-ACTION SCREWDRIVER
Featuring a swivel handle and a unique
U-bend in the shaft, “Tru-driver” is a new-

{12

type, fast-action screwdriver which can be
manipulated with a mere twist of the wrist.
It is claimed to be ideal for the small assem-
bly line. Jobs that are especially time-con-

suming can be done up to five times as fast
as with the conventional screwdriver.
“Tru-driver” is available for either slot or
recessed head screws. It has a guaranteed
no-slip tip that grips the screw while you
turn, lets go when you stop. (Mayville Manu-
facturing Company, Mayville, N. Y.)

ALL-PURPOSE SAW TABLE

Offered as a companion to the Wen Model
505 power saw, the Model 5-T-1 saw table is
made of heavy-gauge steel. It comes with a
good-quality protractor for measuring and
marking angles which can also be used as a
T-square. Saw and table are said to be ideal
for ripping, angle cutting, squaring cuts, circle
cutting, and making tongue and groove joints.

Furnished with the table and its jointer and
circle attachments are five straight-shank
blades. In operation, the teeth face toward
the heel of the bottom plate—just the reverse
of their position when the saw is used as a
hand tool. There are anchor holes in the base

of the table if you should want to attach it
to a workbench. Retail price, $12.50. (Wen
Products, Inc., 5804 Northwest Highway, Chi-
cago 31, Ill)

RUST-PREVENTIVE SPRAY

“Rust Chek” is intended for use on tools,
molds, dies, instruments, nested metal parts
and machinery. Packaged in a 12-ounce aero-
sol spray container, a can provides approxi-
mately 80 square feet of coverage in the form
of a clear, dry, waxy film to a thickness of
.0005".

Except in the case of precision instruments
where critical tolerances are to be held, the
film need not be removed when the protected
tool is taken from storage and readied for

POPULAR ELECTRONICS
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use. It works off in the using. In some cases,
the film can serve as a lubricant. (Eastern
Aerosol Products, Newfoundland, N. J.}

“POWER PORTER”

With a series of “Lectric Power Porters,” a
semi-permanent low-cost wiring system can
be set up to han-
dle all workshop
needs. The “Por-
ter” is made of
U/L-approved 8
heavy-duty ex-

tension cord
equipped with a
two-way safety

control switch
and sturdy twin
block outlet with
mounting hole
that can be eas-
ily attached any-
where. The spe-
cial switch is so
designed that
one outlet remains hot while the other can
be switched on and off as required. Price of
one unit is $3.50, postpaid. (Unilectric, Inc.,
Milwaukee, Wis.)

POWER SUPPLY FOR MOBILE EQUIPMENT

An inexpensive 6/12 volt d.c. power supply
has been designed to replace batteries in
servicing LPI, low-power input, 10-watt mo-
bile communications equipment. Less than
half a cubic foot in size, the Model “H” has
a dual range of 6 and 12 volts d.c. output
from an a.c. line source. It provides excellent
regulation for handling instantaneous cur-
rent requirements from standby to transmis-
sion, and eliminates the inconveniences of re-
charging, acid spillage and deterioration of
batteries. Net price, $66.00. (Electro Products
Laboratories, 4500 N. Ravenswood Ave., Chi-
cago 40, I1l.

TWO-SET TV COUPLER

The Telco “2-Set TV Coupler” makes it
easier and more convenient to operate a pair
of television sets from a single antenna. Appro-
priate for both
uhf. and vhif,
it is extremely
compact and can
be installed any-
where.

Impedance
match for each
set is maintained
with a minimum
of interference
or insertion loss,
and both sets re-
tain their usual
video frequency
characteristics. List price, $2.75. (Television
Hardware Mfg. Co., division of General Ce-
ment Mjg. Co., 919 Taylor Ave., Rockford, Ill.)

MIDGET SOLDERING IRON
In spite of its midget size (over-all length is
just T%”), the new Wall “pencil” soldering
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g Write Now for Our New Bonus Catalogs g
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NEW "TABLITE" ELECTRONIC FLASH KITS

AC & Battery Operation Inbullt

All in One Camera Case
Uses new lo cost lo voltage SUPER CIRCULT
cm\smm. bright light output; light duration
1/600 sec'd; or K6800°; cost per flash less
than 94¢. 1000 to 200C flashes per set of bat-
terles. All kits with inbuilt AC pack. Kits less
batteries. sy to follow mstrucuons
MODEL 400V, 60 Watt Sec'd, :olor 75+; B&W 2

Recycles 2 sec'ds, Iess than 4 Ibs.. . ... ... ...... @ $29.98
MODEL 600V, 120 WATT Sec’ d. color 100+; B&W 300+,
Recycles 5 sec'ds, less than 5 Ibs. @ %44, 95
TWO (2) 240 VOLT BATTERIES. ............. ... $1

KITS ASSEMBLED, Additional 510

INFRARED SNOOPERSCOPE
SEE IN DARK VUBE

Selected GTD. Image Converter Tube. Hl-sensitlvity
simplitied design 2" dia. Willemite screen—lﬂ Res-
olution. Tube & Illata. . @ $3.90; 2/%$7.50

SMOOPERSCOPE POWER SUPPLY
Model PS2001—4500vVDC/35MA Supply using dual
doubler ckt. Housed in metal cabine - %
KIT. Same as above, parts only, less cabinet 513 95

T e G d
OUR 12TH YEAR IN BUSINESS
oaz 8AQS 6s4 a8 12AX4 .70
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2v3 ‘78 eaks .75 1209 43
BAg .48 BL7 .80 678 .75  19BG6 1.25
3a5 75 €8NG .65 e
éus 75 258Q
304 ‘a5 sqe .90 oY@ s = 2
3va 55 sq7 85 S¥& 3w 12355 43
svae .42 B 35 exa 30 35L6 50
] -65 7488 50  35Wa as
6AB4 -40 | 2p21 7s| 7c5 85 3525 as
eacy -84 767 55  50AS a5
nng 43 cee a8 7F8 68 5085 55
GG oS cpé 1.12  IN7 55  50C5 as
7Q7 75 s0L6 40
SeP1  1.75 15 38 12ATE6 .40 75 s
o i) §2 2 w2 &
6AHE .85 ®6 39 2AU 3
SARS 82 &Ky 35 12ave .35  117L7/N7
€aLs .38 6Le ‘es  12av7 7S 1.75

*TAB"" FINEST HI-FI RECORDING TAPE

3 7" Reel—1200 Ft. Per Reel Lats
@ @ Sold on Money Back Guarantee. $] 4 of 12

Precision Coated & Slit Gtd. Spllce Free. Qualxtv
Controlled, Plastic Base. Gtd. Constant ouv.put Freq. § PS
15KC. Oxide Wnd In, “TAB”.. @ $1.59 ea,; 3 for $1.50 ea.

SAVE $$—BUILD 'EM YOURSELF KITS
TUBE TESTER—_Professional, Tests all conventional, TV,
slrmg‘ & picture tubes. .. ... .
VTV -—PIEC\SIOH buill large 4%%” meter. AC/DC Volts: 0. S5,
10. 100, 500, 0 ms: 0 2 to 1000 megs.
MULTIYESTER—XO
AC/DC Volts: 0, 1 10,
10 ma; 0.1-1 Amp. Ohms

series
31.50

20-20,000 cy'cl'e' }'eégi({r{.&' Lessuum Vo dis-
ideal for Ny GYSLOMI ol o pu g oue o b S Eniie s ARE - $29.63

KITS! KITS®

Thousands of Satisfied Customers
Ail Contain Most Popular Values & Sizes

10 Volume Controls Rotary Switches

tortion.

(RS

850 Terminal S:rips 10 Pilot Lamps
15 Wirewound Resxston 10 Toggle Switches
S0 Paper Condensers 25 1%, Resistors

10 Condensers (bathtubs) 25
25 Inductors & Coil 5 Crystal Diodes
50% Carbon Resistors /2, &, 2 Watt, insulated.

EACH KIT ONLY.............. 95¢

NEW B2M SUN BATTERY

Now—with the B2M you can bulld light-powered
radic-receivers, fire alarms and dozens of other
practical devices. FREE with each battery you
get a compretiensive book on Sun Batteries &

detailed & Hlustrated PLUS leprml article on ‘‘How
......... %$2.83

"'TAB''" GUARANTEED NEW TRANSISTORS
AT BARGAIN PRICES
T34 Equivalenl' CK722 @ .95: 6/$5
N222 Equivalent 2N1OT. .. . .. ....... .. ... ... @ .95; 6/9%
T20_Equivaient 2N108, CK721 ©€K727, 28106, 2N64

@ .60 €& . ...l .
T].09 Equwalent 2?&138, 2N109. . @ 52 ; 6/515

T87 Equivalent 2N77

TERMS: Nloney Back Gtd. (cost of
” mdse only}. $5 min. order F.O.B.
Y.C. Add shpg. charges or for
co p. 259, Dep. Tubes Gtd. via
R-Exp. only. Prices shown are sub-

ject to change.

Dept. TPES, 111 Liberty St., N.Y. 6, N.Y., Rector 2-6245

Photocells.
to Build a Solar-Powered Rad

i3
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the LANG BL-10 Speaker System

Mahogany, blond, ebony or natural—8x9x16 inches

Noted by POPULAR ELECTRONICS as one of the
finest low cost HIGH FIDELITY speakers—(June
1966).

The ideal Hi Fi speaker for small apartments, game
rooms, binaural sound and limited budgets.

Convert your present table model radio, TV set or
phonograph to Hi Fi performance with only one
simple connection for only $24.95. .

At your Dealer or DIRECT from
LANG & TAYLOR, INC.
100 FELTON ST., WALTHAM, MASS.

Send Check or Money Order for Postpaid Delivery.

Iron is designed and bullt to survive produc-
tion line punishment. Weighing only an ounce

and having a %” tip, it incorporates a ther-
mostatic principle — without thermostats —
which controls heat so perfectly that fusing
and tip-burning are eliminated.

Said to be ideal for delicate precision work
on regular radio and TV circuits, printed cir-

cuits, and any intricate electrical work, the
“pencil” iron causes no interference with ra-
dio, TV or radar, and reaches production heat
four times faster than any soldering iron of
equal tip size. Handle is kept cool with an ex-
clusive “chimney” feature. (Wall Manufactur-
ing Company, Grove City, Pa.)

LOW-COST DEHUMIDIFIER

Complete ercept for a cabinet, which cuts

the cost down considerably, the “Dixie Air
Dryer” combats rust, rot, mildew, mold, cor-

Fully Guaranteed. . . .
L M BOX CHASSIS
OFFERS FREE

Inside LMB boxes

10 tested kit diagram projects for the builder. Each one of
these kit diagrams built by a recognized expert. Kit projects
are complete in every detail. Circuit diagram, photo of project
both frent and rear photo. Rear photo shows wiring and parts.
De:ailed instructions for buiiding, complete paits list and
approximate cost. Complete to buiid except parts and your dis-
tributor can supply the parts. Ask your distributor for the
list nft LMB kit Diagram Projects. If he does not have them,
write te

LMB

1011 Venice Bivd.
Los Angeles 15, Calif.

rosion, warping and dripping pipes caused by
dampness. The manufacturer claims that it
will properly dry the air in a room or other
enclosed space of up to 10,000 cubic feet, or
25" x 48’ with standard ceiling height.
Moisture-laden air is drawn over refriger-
ated coils by a quiet, rugged fan. Coolmg
wrings water from the air which is caught in
a pail, or allowed to drip into laundry tubs,

VHF AM-FM RADIO

Supersensitive sub-miniature tube set receives television, FM broadcast.
CAP. and amateurs without antenna or ground. Tunes from 75 me. to
150 mc. Simllar models avallable In frequency bands from 27 mec. 1o
225 me. Pocket slze—measures only 2* x 2 2%r. HIighest Quallty com.
Ponents used. Specify battery or AC model. Use with any magnetic head.
Phone or can be connected to audlo amplifier for loudsPeake: Operation.
Thousands In use by amateurs, exPerimenters. and civil defense. Factory
wired and tested chassis comPlete with special tube only $5.98 postpald.
In kit form $3.98. PostaBe extra on COD orders. New transistor audie
empliier for extra loud reception only $2.00 Including Lransistor.

SPRINGFIELD ENTERPRISES

Box 54.E Springfield Gardens 13, N. Y.

GET INTO ELECTRONICS

You can enter this uncrowded. interesting field. Defense expan-
sion, new developments demand trained specialists. Study all
hases of radio & electronics theory and practice: TV,
Eroadcasung servicing; aviation. marine, police radio. Prepare
for good pay, 18-month course. Graduates In demand by anor
companies. H, S or equivalent requhed Begin Jnnuﬂry March,
June. September. Campus life. Write for Cawalo

YALPARAISO TECHNICAL lNSTlTUTE

Dept. PE

Valparaiso, tndiana

or carried through a rubber hose to a drain.
At 90% humidity, the “Dixie” can remove
three gallons of water every 24 hours, yet uses
only about the same amount of electricity as
a 200-watt light bulb. It is priced at only
$79.50, f.o.b. Jackson, Mich. (Adams Equip-
ment Inc., Department 923, 511 S. Jackson
St., Jackson Mich.) 3o
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After Class
(Continued from page 90) {

the oscillator in several different ways: |
they may be connected so as to form the
greater part of the tuning capacitance of
the oscillator, or they may be indirectly
coupled to an independent oscillator
through an impedance-matching network
or a matching transformer (Fig. 4).

Applications are varied. The number
of applications of dielectric heating to in-
dustrial processes increases by leaps and
bounds each month. In the wood gluing
field, for example, dielectric heaters have
firmly established themselves. Since mod-
ern resin glues set through a chemical re-
action rather than through moisture evap-
oration, this method of heat application is
a “natural.” Glue has a much higher loss
factor than wood, thus developing most of
the heat within its substance without char-
ring the wood even slightly. Edge gluing
to make panels out of narrow strips, as-
sembly gluing in the manufacture of cab-
inets, bonding plywood, and laminating
processes to make thick structural mem-
bers are a few examples.

In the plastics industries, dielectric heat-
ers are well established as tools in heat-
sealing and curing. Raincoats, shower cur-
tains, play-pools and plastic covers are now
almost universally handled by these “elec-
tronic sewing machines.” Smaller units,
used for one-shot operations, seal plastic
bags and containers at unheard-of rates—
well over several dozen per minute.

Aside from the highly specialized manu-
facturing processes, the imagination of the
public has been captured by movie and
television demonstrations of home ‘appli-
ances” such as dielectric corn-poppers, cof-
fee roasters, and electronic ovens. Al-
though these are somewhat premature (to
put it mildly), the day will come when an
oven that can prepare a whopping big Tom
Turkey in five minutes will be within the
budget of the average American house-
wife. Some day, too, the curling smoke
from outdoor grilles will be replaced by
five-second dielectric broilers which will
handle hot dogs and hamburgers faster
than your guests can consume them!

QuUIZ

What is a dielectric?

2. In what kinds of materials. conductors or in-

sulators., are orbital electrons tightly bound to

their atoms?

What is heat?

In what two ways are dielectric heater elec-

frodes coupled to their oscillators?

5. Why are high-frequency oscillators used in
dielectric heaters?

6. What is meant by “loss factor”?

—

s

(Answers on page 118)
July, 1956

| Buy Low; Trade High . . . at WRL!

“The World's Largest Distributor of Amateur Radlo Eqpt.”

WRL’S NEW 65A GLOBE SCOU
STURDY ... .
HANDSOME . . . i}#
Popular

Screen-Plate
Modulation

o $795

per mo.

ONLY 10% DOWN Cash:
New cabinet styling, new metering, new foolproof standby
switch, new speech tubes. Completely bandswitching, 160-
16M, for 65 watts on CW, 56 watts on fone. Pi network
antenna tuner. Built-in power supply. 100% modulation
of Final. TVi-screened cabinet. Compact: 8''x16"'x8". Kit
price: $89.95.

$99.95

T —
UP 1o

50% SAVINGS
ON

RECONDITIONED
B - y EQUIPMENT
am. ) ere’s Just a §
MR o 2 Sample
- 2;:;5 ;‘uhes, iy of More Than ggg Items
Lo Al Accessories E')'f'}f.?u""" i
. mttr, $35.00
" i — Eapt. ﬁ:ll{ﬁraﬂers HT-17 | “2g75p
g Rt ' a9y ath AT-1 Xmttr, 24.50
o Leading National Li Hallicrafters o
S-388 Rovr, 32.50
Ak AEaTt ?u,! Fl Full Year
. tory-N
.Z Credit Plan Carrantes
E ] Guarantee!
L

Send for Details on FREE
L WRL's New VFO CATALOG!
i WRL’s Globe King
1 WRL's 6M Converter Over R
v Code Oscillator Kit
v WRL's Gloh

Beams e SRopey

1 Wall-Sized Radi
(25¢) Radio Map

1~ Reconditioned Eqgpt,

PE.7
WORLD RADIO LABORATORIES
3415 W. Broadway  Council Bluffs, la,

O Please send me your FREE Catalog I

and full information on items listed below
1) 2)

3) = I
NAME:
ADDRESS: l

CITY & STATE:
B 5 N B B B

1§

WWW_ ammerieaniadiahistory com


www.americanradiohistory.com

NEW! PRINTED CIRCUIT

Transistor Radio

Pocket size~works anywhere

Features P-N-P Junction Transistor
Permeability tuning, Diode detection
Printed circuit eliminates extra wires
Batteries last for months

Expensive hearing aid headset included
Furnished complete, nothing else to buy

in kit form

Here is a powerful, completely portable radio, employing the
latest type of transistor audio amplification and printed circuitry.
Tiny size, only 2%”x 3%”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 $9.85 plus €.0.D. charges,
or send check or money order for $9.95 and we pay postage.

TRADYNE, INC., ‘11 W.-MGNUMENT AVE., DAYTON 2, OHI0 - [8 Sy

S, S

—also, Aircraft and foreign bands (3 to
me). PORTABLE

tery lasts for MON
transmitter—Power input up (o
ENOUGH TO TALK 1 MILE O

e only 6”x4”x4”. Wt. 3

to get license. Full information included.
SEND ONLY $5.00 (bill, check, mo) and pay postman $9.95 C.0.D.
postage on arrival or send $14.95 and we will send postpaid. Com-
plete kit includes all parts, tube, coils, full instruction, less bat.
teries and crystal—or COMPLETELY WIRED AND TESTE
$10.95! Rush order todav—NOW!
WESTERN RADI!O DEPT. BNE-7

ENDS AND HECEIVES THOUSANDS OF
MILES on Amateur 80 and 40 meter bands

SELF-CONTAINED BAT-
TERY POWEHED! NO AC PLUG-INS. NO
DANGEROUS HI-VOLTAGES. Low cost bat-
THS. Crystal controlied

5 watts—
R 1000. RE-
GENERATIVE RECEIVER pulls in weakest
stations. Front Panel Send-receive switch—
No troublesome relays or complicated hookups. Uses any standard
antenna. Siz 3 s, TESTED—PROVEN—SIM.
PLIFIED--PRACTICAL—SAFE for radio beginners (NOVICE). Easy

ED FOR
KEARNEY, NEBRASKA

—

TRANSISTOR

WIRELESS MIKE

Now wvallable after yeara of research la (he first jow cost transistor
wireleas mike. Actuaily a complete miniature wirelesa transmitter that
will send your voice through afhy standard broadcast radio up to 50
feet. Can be used a3 a wirelesa Intercom. No license or permit required.
Ultra-compact assembly Including long lasting battery enclosed in a life-
time alumlnum case small enough to fit In shirt pocket. Skliifully con.
structed from the finest sub ready-to-
operate unit only $9.98 postpald. Absolutely nothing else to buy. In kit
form $7.98.

Postage extra on COD orders and $1.00 deposit required.

SPRINGFIELD ENTERPRISES

Box S4.E Springfield Gardens 13, N. Y.
SELF CHARGING only
TRANSISTORIZED s.l 9.95
GEIGER - o

COUNTER

Inctudes ® Holster ® Ra-
dloactive Source ® Ura-
nium  Officlal Yearbook
(Reg. $2.00) @ Crystal
Headphones

New! Revolutionary, reliable! Sen.
sitlve to gamma rays from all
radloactive ores. Gnarantced. Free
Literature. or gend for Ura-
nlum Oflieial Yearbook plus ra-
dionctive source....both for $1.50

WESTWOOD RESEARCH & DEVELOPMENT LABORATORIES, INC.
14945 Ventura Blvd., Dept. A, Sherman OQaks, California

Send check
or m.o.
(postage

extra on
.0.D.’s)

GARAGE DOOR
0 P E N E Actuator

Mechanism $24'50

EASY To INSTALL, SAFE, RELIABLE
WRITE for interesting free information . . . TODAY

P. E. HAWKINS CO.

631 PROSPECT KANSAS CITY 24, MO.
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Transistor Topics
(Continued from page 61)

a drop in the cost of transistorized portable
and home radios.

Minneapolis-Honeywell has also an-
nounced new, lower prices applying to their
line of high-power transistors. Prices on
some models are as much as 38% lower.

Transistor Testers. As your stock of
transistors grows, you'il soon need some
method of checking them, not only for sort-
ing the “good” from the “bad,” but also
to check units which may have been ac-
cidentally overloaded in experimental cir-
cuits. And if you have any contact with
transistors professionally, cither in servic-
ing or in engineering, you’ll find that a
transistor tester is a necessity.

A number of transistor testers are avail-
able commercially, but the majority, at this
time, are expensive laboratory instruments
.. . difficult to set up and time-consuming
to use. The three instruments shown on
page 60 (bottom) are designed to be quick
and easy to use . .. and all handle only
junction triodes. All three will test both
n-p-n and p-n-p units.

Lafayette’s transistor checker (100 Sixth
Ave, New York 13, N. Y.) is available as
a kit, selling for $7.95, plus postage. It is
an easily assembled instrument which pro-
vides a check for opens, leakage, shorts,
and a static test of current gain. Experi-
menters and service men should find this
instrument quite useful.

General Electric’s transistor tester is
a complete assembled instrument, sold
through G.E. distributors in a package
which includes five general replacement
transistors . . . three r.f.-if. units and two
audio transistors. A valuable “Transistor
Interchangeability Chart” is included in
the package, and gives replacement infor-
mation for popular transistor radio sets.
This is a good buy for the service shop for
it supplies a tester and basic stock of re-
placement transistors in a single package.

Whole deal is $39.95.

Quantum’s junction transistor analyzer
(Quantum KElectronics Corp., 1921 Virginia
St.,, N.E,, Albuquerque, New Mexico) is a
laboratory-type test instrument which
should be of especial value to larger service
shops, hearing-aid repair centers, and
laboratories. It tests I., and provides an
accurate measurement of beta under dif-
ferent Ir conditions. Gain measurements
are made dynamically, using a built-in
oscillator. The entire instrument is tran-
sistorized and self-calibrating. Selling price
is $245.00.

That's it for now .
more of your circuits!

. . and let’s see some

Lou

Always say you saw it in—POPULAR ELECTRONICS
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The Transmitting Tower
(Continued from page 81)
News And Views

Dave Laird, KN2PXM, (14), 668 Delaware
Rd., Kenmore 17, N. Y., says: “I have been on
the air for about four months. My DX is not
the best in the worid—France, England, and
Switzerland—but I am happy with it. I think
I would do better if I were not using an 80-
meter doublet antenna on 15 meters. My
transmitter is a Johnson Ranger at 50 watts,
my receiver is an SX-99, and I operate on 80,
40, and 15 meters.”

John D. High, KN6QWK, P. O. Box 422,
Needles, Calif., writes: “I have had my license
for about six weeks. I have had about 150
contacts, have 29 states confirmed and am
waiting for cards from a few others. My best
DX is Massachusetts and Maryland, and I am
working on the rest, because I want to work
all states as a Novice. I use a Globe Scout
transmitter and an HQ-129X receiver, but I
have a Viking II transmitter to use when I
get my General ticket. My antennas are a 2-
element beam on 15 meters and a 127’ doublet
for 80 and 40 meters.”

Dick Harbison, KN4GYB, (16), 2363 Morgan
Road, Mobile, Alabama, reports: “In six
months of operation, I have worked 21 states
with my Johnson Adventurer transmitter and
S-38D receiver. Best DX is California. The
best of my antennas is my ‘beer-can’ vertical
but I also have a ‘Windom’ and an 80-

meter doublet. I operate 40 meters and would
be glad to schedule anyone needing Alabama.
I would like to work a few WN7's or WT's.
They are pretty scarce around Mobile.”

Maurice P. Schwartz (13), 206 South Hamel
Drive, Bevery Hills, Calif., offers a bit of sage
advice. “Once you get your Novice license and
get on the air and work stations, your code
speed will constantly increase, even without
your knowledge; so when you go for your
General, 13 wpm is easy. I can’t brag about
working all states, all continents, and 20 or 30
DX zones as a Novice. In fact, in eight months
as a Novice I worked only 15 states; but I can
tell you how much I enjoyed the experience.
I used a Johnson Adventurer transmitter as
a Novice. Now I have a Johnson Ranger.”

Howard Kass, 3041 Ave. W, Brooklyn 29,
N. Y., reports hearing 57 foreign amateurs in
29 countries on 20-meter phone on a short
piece of No. 20 wire thrown out of his window,
20 feet up, as an antenna on a receiver with-
out bandspread tuning!

Ham wins $100,000! Leonard Ross, W6SJR,
Tujunga, Calif,, is the 10-year old stock mar-
ket expert who won $100,000 on the NBC tele-
vision program “The Big Surprise” on March
21, 1956. Lenny received his Novice license at
the age of seven and his Technician and
General licenses at the age of eight. This
made him one of the youngest hams ever li
censed in the United States.

Davy Nilsen, K6KIV, 620 So. Irena Ave,
Redondo Beach, Calif., gets right to the point.
“I use a converted ‘Command’ transmitter

WHICH TRANSMITTER KIT 70 BYY 2

| )

{ JUST GOT
MY NoVICE
TICKET,
BUT WHICH
KIT SHOULD

SAY, THIS VIKING
YADVENTURER

[ vou mean
YOUR RIG WAS
MADE FROM

LOOKS LIKE A KITP

THE ONE FOR
134

i ™ X
| IZ
7
z

% A
SURE, ITS TV/ A

2y

U -
THATS EASY! %

CHOOSE THE KIT THAT
GIVES YOU THE MOST
FOR YOUR MONEY/

LATER

EVERY—-
THING IS SUPPLIED,
ALL YOU NEED /5
YOUR QW KEY

| AND CRYSTAL.

SUPPRESSED --WORKS ALL
BANDS--80 THRU 10-~LOADS
ALMOST ANY ANTENNA-~
AND IT'S PUNCHED AND
DRILLED FOR You, o0/

VIKING "ADVENTURER" CW KIT

Compact, completely self-contained
50 watt transmitter kit. Single knob
bandswitching —effectively TVI
suppressed. Easy assembly by
novice or experienced amateur.
80, 40, 20, 15, and 11-10 metars.
Cat. No. 240.181-1

complete with tubes, 55495

E. F. JOHNSON COMPANY
3002 Second Ave, S.W., Waseca, Minnesota

Please send me o copy of Bulletin 727, which
describes the Viking "Adventurer” in detail,

NOW YOU RE TALKING !
1'VE GOT ONE AND IT'S
GOT ‘EM
ALL BEAT/

sAy! sTep 8y sreP INSTRUCTIONS !
1'LL BE FINISHED TONIGHT ! wgmi

Y JOHNSON

MAKES A
| compLETE Nase
LINE OF TELEGRAPH ADDRESS
KEYS,TOO.WRITE FOR
FULL INFORMATION. 1) 2 7 |- =,

July, 1956
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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 Kits Available,
Most POWERFUL 5 Watt TRANSMITTER—LOWEST PRICE.

Famous 2 Tube MAC Il circuit, with GYRO MAGIC TUN

ING INDICATOR. Completely Tested, includes: 914

sect. Antenna, Remote ‘‘Clicker.'’ Keymg Switch Meter,
Beauhlul Cabinet 12x7x6, MODEL X3. ...... . $24.95

MODEL X1 w, 2V Storage btry. charger. anr pack.$39.95 f
2" ME ERS, 150 MicaroA, $3.95; 500 MicroA, $3.95
R/C TRANSMITTER & RECEIVER KIT: 2714 Mc. 5 Watt
2-Tube Simple Transmitter & Supersens. 2-Tube Simple
Receiver—Parts incl. Drilled Bases Wound Coil, $9 95
Res., Cond., SIGMA Relay, instruc. .. . . .Only
SIGMA AF RELAY: 8,000 Ohm, $3.85; 6 Reed Relay 14 95
2-6V Battery CHARGER KIT 4.95: wired. . ... .. bl
R/C BOOKS: Model Contro! $1; Radlo Contro! 51 Handbook % 2, 25
CRYSTALS. 27,255 Mc. Petersen Z9A. S: HOLDER
STHDBOSGOPE {‘Freezes'' or Slows Down NVotor or
Machinery w. High-Speed Electronic
Flash 1D21 Tube Complete ready-to-operate, 110V AC. .. 18.98
RELAY GONTROL UN'T incl. Sensitive 10,000 ohm
Sigma Relay (115 Ma) Thermal
Bnmetal Strip, Heating Element, Hi Z Audio Choke, Mini Alnico
(on Lamp, Resnstors, Capacitors. . . .only .99
. 1AG4, GK4 TRANSISTOHS .89
T Mini. i 2 Volts 27A/Hour 2.75
Diehl PM MIDGET MOTOR, 27 vOC 10, 000 RPM, 2"“x1/"x1" .. 1.95
Sens. Sigma RELAYS 10K ohm 2 Ma DC or 110V AC
SEDY 95¢; SPST. . . coaibsbom . 5l . . om - o, A mt k. . .85

GYRO ELECTRONICS 37 8"
PEE WEE °YUeeiess !

WORKS—FOR LIFEI
WITH

OUT TUBE!
TI I{IEQ OR ELEC'I'RICAL PL UG
INS. WIIl never run down or hurn

! World’s smallest. SMALLER

2 THAN A PACK OF CiGARETTES!

7 GUARANTEED TO RECEIVE LOCAL

RADIO STATIONS ANYTIME—ANY-

WHERE YOU GO! Sensational new

Ferrnte Selective Tuner — Perma-

i diode. Super SPEAKER-

) <urable black and gold

SEND ONLY $2.00 (bm X, g t;'c Td pe t $4.99 COD
c mo) and pay postman 99

2. Postage on arrival or send $6.99 for postpaid

dellvery. SENT COMPLETE READY TO LISTEN WITH LIFETIME

GUARANTEE. Nothing extra to buy—ever. Availabte only from:

MIDWAY COMPANY Dept. WPL-7 KEARNEY, NEBRASKA

WANT A BETTER JOB: BECOME AN
ELECTRONIC ENGINEER

ONLY 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONIC ENGINEERING

Class enrollment limited to allow for individual mstmcuons
Chartered by state of California. Nonproiit-nonsectari: co-
educational—established 26 years

APPROVED FOR VETS—ENROLL NOW!
SEND FOR FREE CATALOG

PACIFIC STATES UNIVERSITY

1516 S, WESTERN AVE., Dept. M, LOS ANGELES, CALIF.

WIN with ELECTRONICS

LEARN ELECTRONICS-RADIO-TV nat this aceredited public
college. Founded 1925 as a non-profit eco-educational school
of higher learning. Earn Associate in Applied Science Degree
in 18 months. Engineering option. VA approved. Excellent
placement record. Fine equipment—experienced instructors
—campus life—low tuition and living costs. FREE catalog.
Write: DEAN OF STUDENTS.

TRINIDAD STATE JUNIOR COLLEGE
Trinldad Dept. EE

INVENTORS

Colorado

PATENT INFORMATION

INVENTOR’S RECORD
without obligatron

GUSTAVE MILLER

76-PE ARNER ILDING
WASHINGTON A Boe, PATENT LAWYER

ATTORNEY
ASSOCIATE EXAMINER
U.S. PAT. OFF. 1922-1929

LEARN TELEVISION

“AT THE MOST PRACTICAL SCHOOL IN THE WEST''

WORK ON LATE MODFEL SETS—USING MODERN SERVICING
EQUIPMEN’! AND TECHNIQUES: UNDER QUAL!}! ED TECH-
NICIAN INSTRUC’IOH SHORT RESIDENT) AND (CORRE-

Cli  COUR. —NO  UNNECESSARY MATH OR
THEORY—ALSO UHF AND COLOR TV.

APPROVED FOR VETS—ENROLL NOw!
Day and Night Classes rite for Free Literature
Dept. 2A—Correspongdence
Dept. 2R—Resident

V. S. . TELEVISION SCHOOL 4579 Firestone  Eivd.

REGISTERED PATENT

Patent Attorney & Advisor
Y. $. NAVY DEPT. 1930-1947

running about 120 watts and an Army BC-
454 receiver. On 80 meters, I have worked 31
states, several Alaskans (KL’s) and Canadi-
ans. I would like to work South Dakota to
give me every state west of the Mississippi.
I am on 80 meters, only.”

"Doc' Lilien, KN2MRB, (13), 491 Mayhew
Court, South Orange, N. J, says: “I use an
AT-1 transmitter coupled to a 65 5” long-
wire antenna through an AC-1 antenna cou-
pler, and my receiver is an SX-99. I can copy
25 wpm and have worked 29 states. I need a
W1, s0 let me hear from some of you. I can
operate on 80, 40, or 15 meters, but am on 15
meters most.”

Dick Mills, W7AMH, ex-WNSOUM, 915 W.
Alturas, Tucson, Ariz., reports that he, Harry,
WN7CKU, and Don, WN7CKB, operate on 3722
ke. and will schedule anyone needing an Ari-
zona contact. Dick also works 40 meters.

Gary Towner, KN9BNJ, (15), 1017 W. 42nd
Ave., Hobart, Ind., shows that it is not neces-
sary to work the world to enjoy amateur ra-
dio, although he is trying. “My rig is a home-
built 10-watter feeding a 30’ antenna, and my
receiver is an S-38C. Probably because my
antenna is so poor, my best DX has been only
seven miles, but I've enjoyed trying, Maybe
when I get my new vertical antenna up and
the power amplifier on the transmitter, I'll
be able to get out of K9 land.”

Ivan H. Loucks, W3GD, announces the an-
nual picnic of the Maryland Emergency
Phone Net at Braddock Heights Park, Brad-
dock Heights, Md., on Sunday, July 22, 1956,
from 10:00 am. until . . . There will be con-
tests, ladies’ and children’s programs, rum-
mage sale, prizes. Registration, 50 cents,
C. C. Worsley, W3TYJ, 104 Northwood, Silver
Spring, Md. Children under 12 admitted free.

Jim Polk, KN2RRL, Box 185, Hunter, N. Y.,
says: “I have been on the air for a month
and have made four contacts. My best DX is
60 miles. This great record is the result of
using a very poor receiver—a one-tube regen-
erative one. I am getting a better receiver
soon, and I hope to improve. My transmitter
is 2 6AGT—6L6 running 25 watts and feeding

DIELECTRIC HEATER QUIZ
(Questions on page 119)

1. A dielectric is a material through which
an electric field can act without setting elec-
tric currents in motion. 2. Insulators. 3. The
energy of moving molecules, aliernatively
called “kinetic energy.” 4. Directly, thus
forming a part of the tuning circuit of the
oscillator; indirectly, through an impedance
matching transformer. 5. The faster the
electrons bounce inside the atom under the
impulse of the electric field, the greater the
energy dissipation; hence the more intense
the heat generated. Although low frequen-
cies may also produce dielectric heating,
good efficiency is assured when the fre-
quency is high. 6. The loss factor of a
dielectric is a number which defines the
relative ability of the substance to convert
the energy of the electric field into heat: the
higher the loss factor, the greater the heat.
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a %-wave antenna on 80 meters. I'll schedule
anyone for any reason.”

This column marks the end of the first year
that the Transmitting Tower has appeared
in Popurar ELECTRONICS. Thanks to everyone
for your hundreds and hundreds of letters
and other indications that you like our col-
umn. Keep writing and sending your pictures
in, and let’s see what the next year brings.

Herb, W9EGQ

AAAAAAAAAAAAAAAAAAAAAAAAALAAAAA

Tuning the Short-Wave Bands
(Continued from page 57)

Here are this month’s station reports. All
times are Eastern Standard, based on the 24-
hour clock.

Argentina—LRA, 9690 kc, Buenos Aires,
can be tuned with French ending at 2115;
English, 2115-2125; Italian, after 2125. This
xmsn is dual to 6090 kc. (4B)

LRU, 15,290 kc., Radio El Mundo, Buenos
Aires, again in use, is heard at 0600-0730 in a
Spanish xmsn. (RL)

Australie—VLC17, 17,840 kc., Melbourne,
opens in English to South and Southeast Asia
at 2300. At 0130 it is noted on 17,800 kc. with
English to South Africa. (BA4)

VLQ9, 9660 kc., Brisbane, and VLHS, 9680
ke., Melbourne, are easily noted at 0300-0500
in the Domestic Service. (BS)

DX tips can be gotten from VLC9, Mel-
bourne, every Sunday morning at 0830 on 9615
ke. This follows the 0700 xmsn to Eastern
North America. (WC, NS)

Belgian Congo—Radio Congo Belge, Leo-
poldville, operates with French and Flemish
programs over OTM2, 9380 kc., 50 kw., at 0000-
0130, and on OTM4, 11,720 ke, 50 kw. at (515~
0730. OTC?2, Leopoldville, signs on at 1830
relaying Brussels. Dutch news is noted fol-
lowing this opening on 9655 kc. (CM, DK)

Belgium—In reply to a postcard, Brussels
writes that no foreign language broadcasts
(including English) are planned. ORU can be
heard at 1815-1900 on 9765 kc. and on 11,850
kc. in French. The letter was signed by F.
Zoete, Director of Shortwave Service. (CM)

Brazil—Sao Paulo, 6215 ke., announces as
Radio Nacional de Sao Paulo and relays
PRGSY, 1100 kc. Xmtr is owned by Ezxcelsior but
is leased to and programmed by Radio Na-
cional. (RL via WRH)

British Guiana—Radio Demarara, George-
town, ZFY, can be heard around 0500-0515
with an English program with commercials
on 5918 kc. and at 1900-1945 with music; news
at 1945 on 3255 kc. Address is Radio Demarara,
St. Phillips Green, Georgetown, British Gui-
ana. (VS,LW)

British Honduras—BHBS, Belize, has Eng-
lish at good level from 2000 to 2230 s/off. It
carries news, good music, and sports events on
3300 kc. (SF, PP)

Canada—A new station is CFJB, 7918A
kc., operated by the Royal Canadian Air Force
at Goose Bay, Labrador. It can be heard
through a variety of QRM at 1900-0200 re-
laying m.w. CFGB. This one announces as The
Friendly Voice of Labrador and has a perfect
signal when there is no c.w. QRM. (DX, JW)

CFRX, 6070 kc., 1 kw., Toronto, has a re-
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BUILD 16 RADIO

CIRCUITS AT HOME
With the New Deluxe  oniy 51995
PROGRESSIVE RADIO “EDU-KIT”

Now Includes
SOLDERING IRON AND
TESTER, HIGH FIDELITY,
SIGNAL TRACER, CODE
OSCILLATOR, PRINTED
CIRCUITRY

e No Kriowledge of Radio !eeded

® No Other Parts, Tools Needed
® Excellent Background for TV

TV Ser
Below).

Reg. U.S.
Pat. Off.

Radio ng Manuals on Request
oupon
" "
WHAT THE “EDU-KIT" OFFERS YOU

The “Edu-Kit'' offers vou an outstanding PRACTICAL HOME
RADIO COURSE at a rock-bottom Price. ou will learn radio
theory, construction and servicing. You will learn how to build
radios, using reguiar schematics; liow to solder and wire in a
professional manner; how to service and trouble-shoot radios,
You will learn how 1o work with punched meial chassis as well
as the new Printed Circuit chassis, You will learn the principles
of RF and AF ampiifiers and oscillators. detectors. rectifiers. test
eguipment. You will learn and practice code, using the Progres-
sive Code Oscillator. You will build 16 Receiver, Transmitter,
Code Oscillator. Signal Tracer and Signal Injector circuits, and
learn how to operate them. You will receive an excellent back-
ground for TV. In brief, you will receive a basic education in
Electronics and Radio, worth many times the small price you pay,
only $19.95 complete.

A THE KIT- FOR
o E EVERYONE

The Progressive Radio ‘" Edu- .

Kit" iz the foremost cduca: [ emieukdotnatRn cedytheslih s
tional radio kit in the world, ience. The "*Edu-Kit”’ Is used
and Is universally accepted as | oo s

the standard in the lllped of by young and old, schools and
electronics tralning.
Kit’* uses the modern educa-
tional principle of ‘‘Learn by

ciubs, by Armed Forces Per-
sonnel and Veterans Adm. for
training and rehabilitation. The
"“Edu-Kit"’ is used In 79 coun-

Doing.” You begin by bulld- ) ,

ing a simple radio. Gradually, ‘“f;’e‘,“;n"gf“;;‘;‘ lmiev;g;lldhse.
in a progressive manner. and the “"Edu-Kit’® operates on any
At syouromnl LSLe, IRy O C o voltage from 105 to 125 volts.

s{ruct more advanced muiti-
tube radio circuits, learn more
advanced theory and tech- |
niques, and do work like a
professional radio technician. |

THE “'EDUK

You will receive all paris and Instructions necessary to build
16 different radic and electronics circuits, each guaranteed to
operate. Qur kits contain all tubes. tube sockets. variable, elec-
o ic and paper dielectric condensers, resistors. tie strips,
hardware. tubing, punched inetal chassis. Instruction Man-
uals, ete, In addition, you receive Printed Circuit materials, ln-
cluding Printed Circuit chassis, special tube sockets, hardware
and instructions, You also receive a useful set of tools, ro-
fessional electric soldering iron. and 2 self-powered, dynamic
Radio and Electronics Tester. The ''E it
instructions and the Progressive Code Oscillator.
receive lessons for servicing with the Progressive Signal
and the Progressive Signal Injector, a High Fidelity Guide and
a Quiz Book. All parts. components, etc. of the ‘‘Edu-Kit” are
1009, unconditionally guaranieed. brand new. carefully selected,
tested and matched. Evervthing is yours to keep. The complete
price of this practical home radic and electronics course is
only 818.95.

TROUBLE-SHOOTING LESSONS

You will learn to trouble. | J. Stasaitis, of 25 Poplar
shoot and service radios, using Pl., Waterbury, Conn., writes:
the professional Signal Tracer, ‘I have repaired several sets
the unique Signsl_ Injector. for my friends, v d.
and the dynamic Radio and money. e ‘‘Edu-Kit"*
Electronics Tester. for itself. I was ready to spend
tation Service will help you
with any technical problems.

voltages, &
AC/DC model is available.

$240 for a Course, but I found
vour ad and sent for your kit."

® Radio cnd Eiscironics Tester ® Electric Soldering
Iron ® Set of Tools ® Tester Instruction Book ® Hi-Fi
Book ® Radio Book ® FCC Amateur License Training
e TY Book ® Quiz Book ® Membership in Radio-TY Club:
Consuitation Service ® Printed Circuitry

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

| o send “*Edu-Kit"» Postpaid. 1 enciose full payment of $19.95.
I O Send ““Edu-KIt'" €.0.U. | will pay $19.95 plus postage.
a

Send me FREE additional information describing “'Edu-Kit.""

Hi-Fi, Radio & TV Servicing Manuals.
'8 Send check on U.S. bank or
AC/DC $20.95; 210-

tnclude FREE vaiuable
{Outside U.S.A.—No .0, B
Intern’! M.0, “'Edu-Kit'' for 105-125 V.
2 V. AC/DC $23.45.)

Name
Address . .

cessevanaes

i PROGRESSIVE "EDU-KITS" INC. .

A PRACTICAL HOME RADIO COURSE

L49Z_lin'ion Ave., &oo_r_n_;‘izz-n. Brooklyn 11, N. Y.J
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The Finest Radio Control Kits Available.

Now Three Locations for Even Faster Service.
Write for Catalog 56-1E
Ace R/C East

Box 1661
Burlington, N, C.

Ace R/C West
Box 18
Carmichael, Calif.

Ace Radio Control
Box 301
Higginsville, Mo.

FLECTRONIC TECHNICIANS

ARE IN DEMAND
TRAINEDMEN ARE NEEDEDNOW!

In just 15 months you can complete Elee-
tronic Technicians training to enter this
ever-growing  industry. Day or evenitg
classes. Opportunity for employment in local industry.  Approved
for Korean Veterans.
Terms beginning January, April, July September
Write for Catalog 224 TODAY

INDIANAPOLIS ELECTRONIC SCHOOL

312 E. Washington st.

Indianapolis 4, Indiana

BATTERY HOLDERS

For All Type Dry Cells snd Mercury Cells
A range of avallable
through the use of ACME BATTERY
HOLDERS wherever battery power ls
needed. Thousands are now being used
in Gelger counters—Radlos—Window
displays—vending machines—radlo con-
trol-Lattery power toys and hun-
dreds of other uses. Send for free
price iist.

ACME MODEL ENGINEERING 0.

8120-8 Seventh Ave., Brooklyn 8, N. Y

I. F. AMPLIFIER $29.50
Improve The Sensitivity and Selectivity
Of Your FM Receiver!

Three hikh gain 1.F. stages, Dual limiters and Detector. From
the plate of the mixer tube to
this complete unit wlll fill the gap. A finely deslined and con-
structed 1.F. Amplitier for all 10.7 Mc uses. Sullable for Lal-
oratory., High Fidellty, Experimental home constructors and
Functional Music Systems.

Write for FREE literature!

THE DENSON ELECTRONICS CORP.

P.0. Box 122, Rockville, Conn. TRemont 8.5198

You can be the next uranium mil-
lionaire! Government guarantees
huge bonus! PRI instruments from $29.95.
See your local dealer today! FREE CATALOG!

Write PRI, 4223 PT W, Jefferson
tos Angeles 16, Colifornio

Get Your .G, C. LICENSE auickly!
Guaraniced preparation, in n MINIMUM OF TIME. for F.C.C.
commercial operstor examinations. Our highly speciallized traln-
ing 18 avallable by corr » or in classes  in

WASHINGTON, D. C. and HOLLYWOOD, CALIF.

Write for our free booklet with compiete details.

GRANTHAM School of Electronics

Dept. 40-F, 821 19th Street, N.W., Washington, p.C.
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liable signal Mondays-Saturdays at 0545-0107,
Sundays at 0745-0007. (LS)

A new SE. Asia service is reported at 1900-
2000 on CKLO in the 49-meter band. Further
details are requested. (WS)

Ceylon—This one can be tuned on 15,120
kc. in the Commercial Service from Colombo
at 2130 with pop music and English, and on
9520 kc. at 1100-1130 with a religlous program.
(GQ, RR)

China—Radio Peking is operating on 11,715
kc. from 0730 to 1000 s/off. Programs are in
Oriental language until 0930, English to the
s/off. (VO)

Christmas Island—Although not a s.w.
broadcast station, this rare one can be found
in the 10-meter amateur band, around 28,480
ke, afternoons. Call is VE7TASL/VR3. (ER)

Cook Islands—Another one worth the pa-
tience in tuning for it is ZL1ZA, Rarotonga,
on 5050 kc. It can be heard Mondays at 2330-
0000 in Island languages and at 0000-0030
(news at 0015) in English. (BH)

Ecuador—HCJB, Quito, 11,915 ke., is easy
to read evenings at 2100-2330. They send a
wood carving of an Ecuadorian Indian to any-
one requesting it. (XD. LW, JM)

Egypt—Cairo can be heard as follows: on
6215 kc. in Arabic at 1900 with news and Ara-
bic music; on 9790 kc. at 1900-2000 with musi-
cal program and Arabic announcements; and
on 11,670 kc. until 1800. This latter xmsn may
now be only until 1700. (FW, B4, MA)

Formesa—An English program for North
America can be tuned on BED3, Taipeh, 15,235
kc.. in parallel with a 11,815A-kc. outlet. (CM)

France—A new schedule carries English on
7240 kc. at 0900-1000, and French at 1500-1530
on 15,400 kc. (CM)

French Guinea—Radio Conakry is reported
operating in French on 6155 kc. daily (except
Fridays) at 0715-0815 (Saturdays to 0830) and
1300-1630, on Sundays at 0700-0830 and 1400-
1630. (RR)

Germany—By this time, Deutsche Welle
should be operating as follows: 0500-0800 on
15,275 kc. to the Far East; at 0930-1230 on
17,845 kc. to the Near East; at 1300-1600 and
1700-2000 on 11,795 kc. to Africa and South

Postal Chart

Charles Maxant writes that anyone
wishing a postal rate chart showing
rates and information the world over
should write to: Mr. Allen Greever,
Post Office Department, Washington 25,
D. C. The chart is free.

America; at 2030-2330 on 9640 kc. to North
America. (WRH, NV, LN, GI, and many
others)

Greece—Radio Athens can be heard on
17,775 kc. at 1300-1330 in English and French
and on 15,345 kc. at 1400-1500 in Greek and
French. The 15,345-kc. outlet has been noted
closing just before 1800. (CM, JM)

Haiti—4VEH, Cap Haitien, has been re-
ported on 9625 kc. at 2130-2200 Mondays with
“Listener's Box.” This outlet is somewhat
lower than usual. 4VE, 6100 kc., is under con-
struction. (BB, FQG)
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Indig—Delhi is operating on two new chan-
nels: on 21,580 kc. at 0830-0930, dual to 17,795
ke., in English; on 17,720 kc. at 0730-0740 with
Home Service in English and Hindi, dual with
15,325 ke. (RL)

Delhi is also reported on a seldom-used
channel of 15,380 kc. at 1930-1940 with English
news. (BS)

Indonesia—The Voice of Indonesia oper-
ates on 9710 ke, YDF6, and is being noted
around 0300 with interviews and commentar-

ABBREVIATIONS
A—About this frequency
BBC—British Broadcasting Corp., Lon-

don, England
BC—Broadcasting service or station
kc.—Kilocycle
kw —Kilowatt of power
mc.—Megacycle
m.w.—Medium wave
QTH—Exact location
s/off—Sign-off of station
s/on—Sign-on of station
V—Verified frequency
xmsn—Transmission from a radio sta-
tion
xmtr—Transmitter used by station

fes, at 0600-0630 and 1000-1010 with news and
announcements. All listings shown are in
English. (RR, NS, FL, JB)

YDQ3, 7290 kc., Makassar, is heard daily
around 0930-1000 s/off with world news and
American pop music. (BK)

lran—EPB, Teheran, 15,100 kc., is being
received at 1300-1400 with an excellent signal.
Program is mostly native music. (BS)

Israel—Voice of Israel is on at 1415 with
Yiddish program; heard at 1500 with Hebrew
program. At 1530, Voice of Zion is on in
French, and at 1615-1700 the same program
is on in English (1715 on Sundays). Hebrew
news is noted Mondays-Saturdays at 1700-
1710 s/off. The frequency is 9008 kc. Address
for reports on their English program is: Voice
of Zion, P. O. Box 754, Jerusalem, Israel. (SF)

Italy—Radio Roma has English daily at
1915-1935 and at 2125-2145 to North America.
News in French can be heard at 1935-1955. Re-
ception reports go to Italian Radio Broadcast-
ing Co. (Radio Roma), P. O. Box 320, Rome,
Italy. (RS, NE)

Jamaica—The Jamaica B,/C Co., Kingston,
has good programs in English during evening
hours, with news at 2200 on 4950 kc. Address
here is 32, Lyncdhurst Road, Cross Roads,
Kingston, Jamaica. (WB)

Japan—The Radio Research Labs., Stand-
ard rrequency Section, Koganoi, verifies with
a red, white, and blue QSL card. The schedule
is 2500 kc.—0600-0800; 4000 kc.—24 hours
daily; 5000 kc—24 hours on Mondays only;
8000 kc.—2000-1000; and 10,000 ke-—24 hours
on Wednesdays only. The 5000-kc. outlet
probably operates at 1400 on Mondays to 1400
on Tuesdays; the 10,000-kc. outlet is heard at
1400, Wednesdays to 1400, Thursdays. (TK)

Liberiac—ELWA, Monrovia, is reported on
4810 kc., and is best heard with religious pro-
gram, Sundays only, at 1700-1815 s/off. (SF)

Libya—The Forces B/C Service in Ban-
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Shrinks Hemorrhoids
New Way Without Surgery

Science Finds Healing Substance That

Relieves Pain—Shrinks Hemorrhoids

For the first time science has found a new lhealing
substance with the astonishing ability to shrink hemn-
orrhoids and to relieve pain-——without surgery.

In case after case, while gently relieving pain,
actual reduction (shrinkage) took place.

Most amazing ol all—results were so thorough
that sufferers made astonishing statements like
“Piles have ceased to be a problem!”

The secret is a new healing substance (Bio-Dyne*)
~—discovery of a world-famous research institute.

This substance is now available in suppository or
ointment form under the name Preparation H.* Ask
for it at all drug counters—money back guarantee.

*Reg. U.S. Pat. Off.

WALKIE<TALKIE

Build & real wirsless portable radiophone for the 2 meter amateur band
| with the following precision components. Factory wired and tested
transceiver chassis complete with special dual tube $5.50. UTC "ouncer"
mike transformer $.98. High output carbon mike $1.49. Super Alnica
headphone $1.25. 2 x 5" x 9" aluminum case $2.00. Wiring diagram $ .50,
Uses standard batieries available at your local radio store. Please include
5% for postage. COD's require §$1.00 deposit.

SPRINGFIELD ENTERPRISES

Box 54-E Sptingfield Gardens 13, N..Y.

CABINET MAKING

LOW COST HOME TRAINING COURSE
FOR BEGINNERS & ADVANCED CRAFTSMEN
Make money. Learn skills and secrets of fine
woodworking and too! use. Professionally pre-
pared shop method training tells and shows
how. Covers everything. Easy to master.

wrive T2 INTERSTATE TRAINING SERVICE

Free Booklet DEPT F-95 PORTLAND 13, OREGON

Corrosion-Proof Aluminum Battery Boxes
for Every Type of Miniature Battery

AUSTIN CRAFT monufactures largest selection available
onywhere for Rodies. Electranics and Hobby Crafts —

Send 10¢ for complete illustrated catalog
and all Bottery hook-up diagrams —
simplificd for beginners.

AT DEALERS EVERYWHERE OR WRITE DIRECT TO:

AUSTIN CRAFT « 431 SOUTH VICTORY « BURBANK, CALIF.

VOCALINE
CITIZENS RADIO TRANSCEIVER

Any U. S. Citizen 18 years old or more may oblain & station
license, No operators license is required. Operates on 465 MO,
117 volts AC or DC or 6 volts DC. Only $69.75 per un:,
$139.50 per pair,

SPERA ELECTRONICS SUPPLY
37-10 33 St., Long Island City, N. Y.

Please Include Sufficient Postage
Dealer Inquiries lavited

ETICTREETIENL ENGINEERING OR COMMERCE

BACH. SC. DRGREK IN 27 MONTHS in Mech., Civil. Elect.,
Chem., Aero.. Radio (TV-Elcctronies) Engiueering. IN 36 MONTHS
in Bus. Adm. (Gen. Bus.. Acctg.. Motor Transport Mgt.) . . .
capable students faster. Visit campus, see well-equipped labs.
Heavy demand for graduates. Placement service. Prep courses. Ap-
proved for vets. Enter Sent., Jan.. March. June. Low cost. Write
Jean bdeCarthy, Dir. Adm., for ‘‘Your Carcer in Eng. & Com.”

=» at TRI-STATE COLLEGE 357 "% Ave <=

ghazi has moved to 3305 kc. from 4930 kc. and
operates at 2300-0130 (Sundays, 0000-0115)
(Radio Denmark via GQ)

Malaya—The British Far Eastern B/C
Service is heard on 9690 kc. at 0430-0445 and
on 15,435 kec. at 0830-0900 with English news
and commentaries. The 15,435-kc. outlet closes
at 1145. (BS, FL)

Mauritius—V3USE, Forest Side, was found
on 15,092V ke. at 2200, opening with a march;
after announcement, there was music to 2230.
French news followed to 2243; dance niusic to
2300; English news, and a fading signal at
2314 s/off. On Saturdays, there is no English
session but the music runs to 2330 s/off. (GF)

Mexico—XESC, 15,205 kec., La Mas Espanola
del Mundo, Mexico City, was noted at 1930-
2010. This station has been inactive for a long
period but now appears to be carrying the
usual programs. Identity is 4 chimes (G-G-E-
C) and announcement “XEMC y XESC . . .
en la Ciudad de Mexico”. The announcer
asked in Spanish for reports, at 1910. (WF)

New Caledonia—La Voir de la France
dans le Pacifique, Ici Noumea, Noumea, 6035
ke., carries American pop music but no Eng-
lish. This can be tuned around 0300. (JB)

Norway—English is scheduled from Radio
Norway on Sundays only at 2100-2120 with
“Norway This Week.” They open at 2000 on
LLG, 9610 kc., and LLS, 7240 kc. They have
scheduled a new special program for Mon-
days at 2100-2130. LLN, 17,825 kc., can be
tuned Sundays at 0900-0920 in English. (CM,
JM, SF, LW, SW)

New Guinea—VLT6, Port Moresby, 6130
kc., carries music and news at 0415-0430. (FL)

Pakistan—Karachi has English news at
2000 followed by native music and singing in
“Pakistan Calling” on 11,885 kc., parallel to
15,255 kec. Close-down is at 2015. (DX, AB)

Panama—HOLA, Colon, 9505 kc. (reported
on 9480 kc.), is being heard at 0800 and 1700
with English request programs. S/off is at
2200. (DA)

Peru—Radio San Cristobal, Lima, the only
station in Peru on a 24-hour schedule, is
transmitting simultaneously on 6102 and 6220
kc. A special nightly program entitled “Bail-
ables Phillips” is on the air every day at 0000-
0600. (WRH)

Philippines—DZ17, 6080 kc., Navotas, Rizal,
is heard at 0815-0830 with English news. The
station runs 300 watts and is a rare one to
log. (RR)

Sarawak—Radio Sarawak, 5052 kc., is be-
ing heard mornings with a BBC news relay
ending at 0810, a message from the Health
Office and dance time starting around 0825.
This program is mostly popular music, and
announcements are all in English. (JB)

Spanish Morocco—Radio Dersa, EHT-1 (or
EA9AH?), Tetuan, 6067 kc., is reported oper-
ating at 0600 s/on to 1800 s/oft with all-
Spanish transmissions. (RR)

Sweden—SBP, Stockholm, 11,705 ke., is
easily heard at 0000-0030 with English talks,
news, and music program to Western North
America. (BV)

Switzerland—HERS3, 6165 kc., Berne, is very
strong on the East Coast at 2130-2215 with
first transmission to North America, but a re-
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porter in Hawali reports no trace of the sig-
nal. Another xmsn to North America is noted
at 2310 on HERS3, dual with HER4, 9535 kc.,
and HERS5, 11,865 kc. Good music is a feature
on these transmissions. (LS)

Syria—Damascus, 11,695 kc., signs on at
0000 with ‘Marching Strings” and has an ex-
cellent signal in language until BBC opens at
0015 on 11,700 ke. Damascus can also be tuned
in French at 0030-0130 and in English at 0130-
0230. (AB)

Tahiti—Ici Radio Tahiti, 6135 kc., Papeete,
is readable from 0015 to 0300 s/off with pop-

SHORT-WAVE CONTRIBUTORS

Aref Baha-Eddin (BA4), Raleigh, N. C.
Dave Angel (DA), Marietta, Ohio
Jim Marsh (31 A4), Stroudsburg, Pa.
Anson Boice (AB), New Britain. Conn.
Bon Bonnell (BB), Cuvahoga Falls, Ohio
J. Ross Brownell (JB), Vancouver, B. C.
Bll_l 'Rerger (WB). Fairfax. Okla,
Wiltiam Currell (), Toronto, Ontario
Kenneth DeAnnis (KD), Philadelphia, Pa.
Michael Dorgan (MD), Jordan, N. Y.
Alfred Ewer (4E), Dartmouth, Nova Scotia
Bill Evans (BE), Port Arthur. Ontario
Noel Elliot (NE), Meadowvale, Ontario
Grady Ferguson (GF), Charlotte. N. C.
Sguart Fidler (SF). Jordan, N. Y.
Bill Flynn (WF), Berkeley, Calif.
Fred Gatz (FG), Lancaster, N. Y.
Bob Hatter (BH), Syosset, N. Y.
George Ingram (GI), Philadelphia, Pa.
Bob Knowles (BX). San Diego, Calif.
David Kimpton (DK}, Cobourg, Ontario
Tommy Kneitel (TK), New York, N. Y.
Frank Longenecker (FL), Hollywood. Calif.
Roger Legge (RL). McLean. Va.
Chuck Maxant (CA), Baldwin, N. Y.
Joseph McGerald (JA), New Britain, Conn.
Mike Meltzer (MM), Syracuse, N. Y.
David_Anderson (AN), Ferndale, Calif.
Lynn Nored (LN), Ringgold, Texas
Vietor Ott (¥ O). Kansas City, Mo.
Martin Potter (MP), London, Ontario
Peter Perlongo (PP). Fort Chaffee. Ark.
George Quayv (GQ), Allentown, Pa.
Emmet Riggle (ER), Massillon, Ohio
George Rvan (GR). Honolulu, Hawaii
Rolan Riker (RR), San Bernardino, Calif,
Bill Schultz (BS), North Arlington, N. J,
Harwood Shepard, Jr. (HS), Auburn, N. Y.
Larry Seidman (LS). Brooklyn, N .
Norman Styer, Jr. (NS). Elverson, Pa.
Ronaid Sinclair (RS)., Wooster. Ohio
Vincent Staffo (I’S), Herkimer, N. Y,
William Smith (M#/8). Louisville, Ky.
John Beaver (8BV), Pueblo, Colo.
Nick Vrettos (NV), Fort Smith, Ark.
Francis Welch, Jr. (FIW), Worcester, Mass.
{oel Whitaker, Jr. (JI¥). Indianapolis, Ind.
arry Whitman (L), New Castle. Pa.
Steve Wilhelm (Si¥). Brooklyn. N. Y.
Gerry Dexter (DX), Waterloo. lowa
World Radio Handbook (WRH)

ular American music and French lyrics. News
in French is heard at 0200. An English ses-
sion is reported Fridays at 0200-0300. (JB, DA,
BH, AN)

Tangier—A folder-type QSL card from
WTAN, The Voice of Tangier, British P. O,
Box 219, Tangiers, Morocco, lists the follow-
ing schedule: 0430-0500 (daily); 1200-1230
(Mondays only); 1400-1430 (Thursdays and
Fridays only) ; 1430-1500 (Fridays only) ; 1530-
1600 (Wednesdays and Fridays only); 1600-
1630 (Mondays-Fridays); 1630-1700 (daily) ;
1730-1800 (Mondays-Fridays); through to
1830 (Wednesdays and Fridays). This station
operates on 9490 kc. They send a copy of the
New Testament on request. (AB, DA, JM,LW)

Thailand—HSK9, Bangkok, 11,670 kc., is
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e BIGGEST BARGAIN

IN 11551
EQUIPMENT

4 $79s

COMPLETE

PAT.
PEND.

CIRCUIT ANALYZER
end TUBE CHECKER

First miniaturizzd test instrument to fit in the palm of your hand.
Tests radio, Hi-fi and TV tube filaments, voltages, shorts, leakage,
continuity and electronic components. Test prods and service manua
simplify diagnosis of TV, rzdio, Hi-fi, eppliances, auto and electrical
circuits. Powerful search lantern on reverse side handy for trouble
shooting or emergency. Write for data sheet or order now.

APPARATUS DEVELOPMENT CO., INC.
DRAWER 86, WETHERSFIELD 4, CONN.

Willing to pay cash for Early
Phonographs with outside
horns
WANT Coronet (illustrated}, Double Bell Won-
der, Victor Types A, D, E, and O, Monarch
Special and Improved Monarch. Also Edison,
his Idelia, Excelsior, and Treadle Phonographs.
Want early Bell-Tainter, American Gramophones,
Multiphone, Multincla, Scotr Magazine Phono-
graph, Peerlass, Sovereign, Wizard Phonograph,
Regina Hexaphcne, Autophone, Berliners, Puck,
and Graphophones. Also catalogues or old Iit-
erature on phonos made prior to 1906, Want
unusual machines and coin-ir-slot cylinder pho-

nographs.

A few duplicate Edisons and Graphophones
are now available for sale or trade.
Send clecr snapshet and full information to

Box 50

POPULAR ELECTRONICS
366 Modison Ave., New York 17, N. Y.
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PHOTOGRAPHERS®

3¢

brings youa copy of . ..
“HOW TO PHOTOGRAPH
A BABY”

by Josef Schneider

Look over the shoulder of a world-famous baby
photographer at work in his studio, and learn from
his methods and techniques.

You'll pick up dozens of practical tips and sugges-
tions in this pamphlet . . . improve your own baby
pictures.

While the supply lasts—the pamphlet is yours for
only Sc. Sunply fill out the coupon below to get ycur
copy of “"How to Photograph a Baby,” by Josef
Schneider.

POPULAR PHOTOGRAPHY, Dept. PE
366 Madison Avenue
New York 17, N. Y.

Here's my 5c¢. Please send me a copy of ‘‘How to Photograph
a Baby.'’

Nanie

Address B — — ——

City —— S — — _Zone — ——.__State

RADIO COURSES-——.
FCC LICENSE PREPARATION
e COMMERCIAL e CODE BRUSH.UP
® AMATEUR e THEORY
TELEVISION AND RADIO SERVICING

Residence Courses Only

Personal Counsellng Approved for Veterans

[ ]
.
YMCA TRADE & TECHNICAL :
SCHOOL of N. Y.
15 West 63 St. New. York 23, N. Y. 53d
EN 28117 Catalog P. E. Yoar

ATTENTION

® Hobbyists
@ Club Members
¢ Study Groups

Subscriptions to POPULAR ELEC-
TRONICS at special bulk rates are
available to club members, study
groups, employee groups, schools, etc.

For information, write to:

POPULAR ELECTRONICS
Dept. 1016
366 Madison Ave. New York 17, N. Y.
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heard at 0525-0550 with opening announce-
ments in Thai, followed by news and weather
in English, and native music. On the West
Coast, the signal often fades rapidly after
0600. (BK, RR, AE)

Trinidad—Radio Trinidad, Port-of-Spain,
is now scheduled at 0400-1445 on 5978 kc., and
at 1445-2200 on 3250 kc. The station operates
in the m.w. at 1223 kc. (WRH)

United States—WLWO, Cincinnati, 6010
kc., carries a “Mailbag” session at 1930.
KNBH, Dixon, 9510 kc., has the very popular
“Music, USA” program at 2200. (SW)

Vatican City—English from the Vatican
City can be tuned at 1000-1015 or at 1315-
1345 on 6190, 7280, 9646, 11,865 kc. or on 15,120
ke. (CM)

Yugoslavia—Radio Yugoslavia, Belgrade,
6100 kc., is usually readable at 1715-1730 s/off
with an English news period. (SF) 30—

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Code Reception
(Continued from page 84)

on, and R1 at zero resistance. (2) When
this adjustment has been made and
checked, tune the receiver to a clear spot
on the dial, switch 81 on, and adjust R1
until the audio tone has the most pleasing
sound. Adjusting R may detune the b.f.0.
slightly, but a small readjustment of the
knob on the top of T1 will restore it to
resonance. The two unmarked variable
capacitors shown with the coils inside the
dashed lines are built into T1.

No power supply is included as a part
of the if. oscillator because its require-
ments are small and, in most cases, the
power needed to operate it can be obtained
from the receiver with which it is used.
If your receiver is of the a.c.-d ¢. variety,
however, or if you prefer not to dig into
its wiring, any small power supply deliver-
ing 6.3 volts for the heater and between
200 and 300 volts for the plate, screen, and
modulator, may be used instead. (See, for
example, page 92, May, 1956).

This little i.f. oscillator will not permit
code signals to be heard on a receiver
which tunes only the broadcast band. How-
ever, it can be used as a code-practice
oscillator with such a receiver. And you
will be able to hear code stations on any
broadcast receiver which also tunes the
short-wave bands.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Thin Air, My Foot!
(Continued from page 52)

breath of thin air and busied myself with
a disgusted frown.
“Well, where is it, then?” she countered.
“That's what I want you to tell me.”
Sudden cunning tinted her face. “Isn’t it
possible you left it inside that baffle you

Always say you saw it in—POPULAR ELECTRONICS

WWW ammerncertadioRhistery com


www.americanradiohistory.com

built last week ? I heard you using it!”

“Oh, no, you don't!” I chuckled nastily.
“Nice try, but I remember returning the
drill to . . . its . . . proper . . . place. No,
you’ve had it since then. Where is it?”

Her mouth began trembling. Then, quite
without warning, the process of related-
objects-thinking went off in my head and
I knew exactly what she had done with
the drill. Five minutes later, I had exca-
vated the tool from the bottom of the
planter where it had been left and care-
lessly buried.

“B-But how did you know it would be
there?” asked Friend Wife, her eyes the
approximate size of dinner plates. “I can’t
imagine how I could have possibly left it in
there. Nor can I see how you knew it was
in there, either.”

“I hear voices,” 1 admitted, mystically.

“Y-You do!”" The dinner plates grew into
meat platters.

“Yeh, and one of the things they kept
repeating and repeating was: “They ain’t
nobody but us wvoices in this thin air!” I
couldn’t refrain from slapping my knee and
yocking heartily at this bit of humor.

I've had better audiences.

INCE THEN, the battle to keep tools

on hand goes on with the usual per-
centage of items vanishing, never to he
seen again, and the usual number bobbing
up in the unlikeliest places.

Like all good, red-blooded All-American
types who find themselves gaping into the
horrific maw of a seemingly losing battle,
I have turned, of late, to the methods of
my forefathers. And since Friend Wife ap-
pears to be immune to patient, kindly,

repetitious suggestion, education and dire
warning—I'm left with only one as-yet-
untried course.

Does anybody know where I might buy
an old-fashioned razor strop? —[30-

July, 1956

| manufactured by the orig-

®
!

Designed and

inator of the KLIPSCHORN
speakersystem,the SHORT-
HORN issecond only to the
Klipschorn system in per-
formance. Using coordi-
nated acoustic elements,
including filters, it offers
exceptionally smooth re-
sponse, free from distor-
tion. Back loading horn
extends bass range without resonance.

L ]
]
Available in kit form, with or without
drive system. Prices from $39 for the do-itt @
yourself horn kit to $216 for assembled horn
with KLIPSCH ORTHO 3-way drive system in- 2
stalled. Write for literature.
@
@

KLIPSCH & ASSOCIATES

HOPE. ARKANSAS

BROADCARTS TO ANY HOME OR CAR RA-
DIO WITHOUT WIRES OR HOOKUDPS! Wt
Size (2% x4x1”.) Built-in telescop-
inz anfenna. Towerful Transistor tube—sen-
sitive microphone, freqiency setfer, hreak-in
switch! Runs for weeks on self-contained
flashlight batteries. Durable plastic case,
With this Walkie Talkie vou CAN TALK
TO YOUR FRIENDS UI’ TO A BLOCK
:  OR MORE AWAY! Talk up to 1 mile
V" or more hetween two automobiles. Now,
Real 2.way Radio in your car. l1langs on
car dash when not in use—INSTANT OPER-
F ATION! Just push button to talk! No license
needed. Uses inductive field magnetie radiation.
Usetul and real fun in a million ways! GUARANTEED TO
WORK. 1 YEAR SERVICE GUARANTIE,
SEND ONLY $2.00 (cash, ck, ma) and pay posiman $7.99 COD
postage or send $9.89 for prepaid delivery. COMPLETE READY
TO OPFRATE with instructions and hundreds of ways and tricks
for broadcastg thru any radic you desire. Price will g0 up soon,
g0 get your NEW POWERFUL RADIVOX WALKIE TALKIE NOW
Available only from:

|2
l WESTERN RAPIO, Dept. REL-7, KEARNEY, NEBR.
A Dramatics Seript Writing Elec

ZFCC FIRST CLASS PHONE:

After 18 years successfully training men for radio and tele-
vision, the Don Martin School is now offering a home study
® course available to you at your own home, This is the same
= course that has been so successfully taught at our resident

school.
DON MARTIN SCHOOL

>
2 1653 North cherokee Hollywood 28, California *g§
o Sales T. V D:rechon L:ghhng Sfagecraff Cmemafog |

POPULAR KITS

ELECTRONICS

COMPLETE KITS FOR ARTICLES
DESCRIBED IN THIS ISSUE
WRITE FOR PRICES

ALGERADIO ELECTRONICS CO.
236 N. Franklin St. 1V 9-0808 Hempstead, N. Y.
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\ Your Own Pocket Slze Radio Station!

only 5 oz

nnounclng

o Write the Dept. PE
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STANDARDIZED
WIRING DIAGRAM SYMBOLS

RECEPTACLE II7V.

ANTENNAS MICROPHONE _TELEGRAPH KEY_
) SINGLE BUTTON OOUBLE BUTTON  CAPACITOR| 2,
evommsmeead
R n TRANSFORMERS
TYPE DYNAMIC VELOCITY CRYSTAL
GENERAL DIPOLE Loor
BATTERIES
NEON BULB PILOT LIGHT
il < - -+ AIR CORE IRON CORE AIR CORE
—p— i e

SINGLE~CELL MULTI-CELL —@D_ —@—
BELL BUZZER i
ﬁ j PHONO PICKUPS | PLUG OR SOCKET I
1]
R 1}

IRON CORE POWDERED AUTO
CAPACITORS VARIABLE IRON CORE =
] + CRYSTAL  MAGNETIC °
/I'\ ’P = FILAMENTS
M

FIXED MICA  ELECTROLYTIC VARIABLE RECORDING HEAD Ay
OR PAPER CAPACITORS
GANGED
] MAGNETIC
T /I-\ nrv. HIGH V
_— . IGH VOLTAGE
TRIMMER
OR PADDER SPLIT-STATOR FEED-THRY
T-DESIGNATES TRIMMER OR PADDER SRECTIGIERS
=
LOILS. -——-"—' SELENIUM TYPE é EITAMENTS
FIXED RF. COIL POWER TRANSFORMER
COIL WITH RELAYS
COILWITH FIXED s RinBLE TAP =
C._‘ _TUBES
co1LOR tHox
e L OR CHOKE PLATE
OR CHOKE o
GRID
SLUG -TUNED
BIFILAR coiL PST SPBT
NORMALLY OPEN  NORMALLY CLOSED -
CRYSTALS :fé‘:.‘fss CATHODE
e RESISTORS D101 TRIODE TETRODE
DF 1A
70U
CRYSTAL DETECTOR PIEZOELECTRIC GENERAL TAPPED OR
CRYSTAL ADJUSTABLE
FUSE GROUNDS = FTYVI— SURpAE So0R
POTENTIOMETER CONTINUOUSLY TONTROL
N | l OR RHEOSTAT VARIABLE
WIRING  CHASSIS SHIELDING SPEAKERS PENTODE
HEADPHONES ﬂ PM.
5 He =0~ |STme
A HI ING.
A e (S
DOUBLE SINGLE GROUPS
_JACKS SWITCHES ES‘GF”‘TES >
DUO TRIODE  COLD CATHODE _PHOTO-
* “Icmcun‘ : I:I / %7 ELECTRIC
- - o= e eASE
._l._V"C|Rcu1T .___I::p, SHORTING SPST. S.PDT. - COLLECTOR - e
2 CIRCUIT N-P-N TYPE SAME
I SYMBOL EXCEPT ARROW
IS R
—@ —@ -/[ EMITTER SAAENERSED
PHONE PLUG PIN PLUG AR o_n—s.'odr. ey TRANSISTOR (JUNCTION)
BOTH TYPES GANGED VIBRATOR WIRES
METER MOTOR
- “ L= \‘ ’,ﬁ +co~~scno~
ROTARY o e
| TIOL [ SHERN
SPEP. NO
5 . ® WAFER ! CONNECTION
° e
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c
(a)

RESISTOR COLOR CODE

c

a8
(8)
RETMA COLOR CODE CHART

The ohmic value of a resistor can be deter-
mined by means of the color code. There are
two standard methods of indicating this value.

In Fig. A, the body (A) and end (B) indicate
the first and second digits of the value while
the dot (C) indicates the multiplier to be used.
The tolerance of the unit is indicated by the

more. Values of colors for (E)
and (F) are same as in resist-
(G) is

characteristic of capacitor, (H),

ance values. class or
{I), and (J) give temperature co-
efficient. (G), (H), (1), and (J) are
not listed in the tables, since
this information is seldom need-
ed by the average home builder.

FLAT cOM'L. TYPES

§]OLkOR VAOLUE MULTIPLIE}: end color (D). For example, if the body (A) is
Se green the number is 5; if the end (B) is grey
Brown 1 10
Red 2 100 the second number is 8. If the dot (C) is red
Orange 3 1000 the multiplier is 100 or two zeros should be
Yellow 4 10.000 added. The resistor is then a 5800 ohm unit.
G]reen 5 1(1)88888 It the end (D) has no color, the tolerance is
Blue 6 -000, +20%.
‘é’:elet ; 1(1)8888888 In Fig. B, the first two stripes indicate the
Whi‘;e M 1000'000'000 first two digits; the third stripe the multiplier;
TOLERANCE CODE the fourth stripe the tolerance. Thus, if stripe
Gold—+5% Silver—=10% (A) is green, (B) is grey. (C) is red, and (D) is
No Color—=+20% silver, the resistor is a 5800 ohm, *10% unit.
CAPACITOR COLOR CODE
MOLDED PAPER MOLDED MICA CERAMIC
Color Multiplier Tolerance Multiplier Tolerance Multiplier  Tolerance
glack lé 007 lé 209% . 1 2(1)% or 2.0uufd.*
rown
Red 100 100 20% 100 2%
Orange 1000 1000 303 (RETMA) 1000 2.59n (RETMA)
Yellow 10,000 59 10,000 10,000
glreen 505 (RETMA) 59 or 0.5uufd. *
ue
Violet
Gray 0.01 0.25uufd.*
White 1004 0.1 10% or 1.0uufd.*
Gold 0.1 50% 0.1 50% (JAN)
Silver 10& 0.01 109% *Capacitance
None 20(% less than 10uufd.
Capacitance is given in ppfd.
Colors have same values as on MOLDED  PAPER MOLDED MICA CERAMIC
resistors, except as indicated in TUBULAR RETMA - 6 00T AN 6 COLOR RADIAL LEAD
tables. Colors (A) and (B) are = T . EEB
| for first two digits; (C) is for BLack 5 =
multiplier. (D) is for tolerance. 500 }— ‘-Lo o0 5lcoJL3RB:A%IAL LEAD
(E) and (F) give voltage rating FLAT JAN TYPE slgaag
in hundreds of volis; (E) is used | sver a 8 ERIE BUTTON @ SILVER MICA . s c
only for ratings less than 1000 . 5 COLOR AXIAL LEAD
volts, (E) and (F) for first two 0 00 G@B
digits of ratings 1000 volts or G DG O S et

HABCD

OLETE RM. SYSTEMS :
083 2 5 COLOR STAND-OFF

BLACK A B 3rd DIGIT i
LACK BODY E e 0gm 4151007 ooe 2 .N\“
(o 6 HA B CD
oor © ABC
EOC [}l
2 B C 4 3 [5) 5 COLOR 3 COLOR
eLank  fronT | DISC LIED
€ 00T REAR el B
) b A ¢
©o>
o oot
A BC D
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Classitred

RATE: 50¢ per word. Minimum 10 words prepaid, September issue

closes July 3rd. Send order and remittance to: PGPULAR ELEC-
TRONICS, 366 Madison Avenue, N, Y, C. |17,

FOR SALE

TUBES-TV, Radlo, Transmitting And Industrial Types
At Sensibly Low Prices, New, Guaranteed lst Quality
Top Name Brands Only. Write For Free Catalog or
call Walker 5-7000, Barry Electronics Corp., 512 Broad-
way, New York 12N, N. Y,

DIAGRAMS for repairing radios
Gilve make, model. Diagram
Hartford 1, Conn.

USED Television sets $14. Jones, 1115 Rambler, Potts-
town, Penna.

SECRET Beam Transmitter, New, Five Mile Range,
White & Infrared, Portable, Flashlight battery opera-
tion. Includes Signal Gun, Gunstock, Tripod, Infra-
red Goggles, Remote Control, Carrying Case, Manual.
Government paid over $50. Yours for only $10 post-
paid. Illustrated Signal Corps Manual 5Qc. Surplus,
Box 118, Jersey City 4, N. J.

TV Trade-In Sets; Philco, RCA, Emerson, others. List
available. 10"—$12; 12” to 17—$15 up. Washtek Serv-
ice—Dept. PE, 956 Southern_Blvd.—Bronx. N. Y.

1.00, Television $2.00.
ervice, Box 672-PE,

TAPE Recorded Code Course, Novice $11. Individual
practice tapes $3.50. Write for detalls, Tapedcode,
Box 31, Langhorne, Pa.

“AUTOMATIC Garage Door Control” Book (POP’-
tronics Bookshelf, March, 1956); standard parts; radio
or post control. Complete assembly instructions,
plans photos, exploded view: $1.50. R-L BOOKS,
13339-A Debby, Van Nuys, California. Guaranteed!

ELECTRIC Gultars, Amplifiers, parts, wholesale, Free
Catalog. Carvin, PE287, Covina, Calif. T
DIAGRAMS—Repair Information! Radlos, Amplifiers,
Recorders $1.00. Televisions $1.50. Send Make, Model,
Chassls. (Alr-Mail + 20¢) TV Miltle, Box 101-PE
Hicksville, New York. . o =
TRANSISTORS! Two for $1.00. Researcher, Box 175,
North Dayton Station, Dayton, Ohio.

WANTED

CYLINDER and old disc phonographs. Edison Con-
cert, Balmoral, Conqueror, Opera, and Oratorio mod-
els. Berliner Gramophones and Zono-o-phones, Co-
lumbia disc and cylinder Graphophones, Bettini
micro-reproducer. Want old catalogues and literature
on early phonos prior to 1919. Will pay cash or trade
gxte hi-fi components. POPULAR ELECTRONICS,
ox 50.

TUBES and equipment bought, sold and exchanged.
For action and a fair deal write B. F. Gensler, W2LNI,
56 Crosby St., N, Y., 12N, N. Y.

INVENTIONS WANTED

REGENERATIVE Two Transistor Pocket Radio. Broad-
cast Band. Plays while walking. No ground or cum-
bersome antenna connections. All parts with precut
leads, batteries, wire, solder. Drilled case. Kit $11.95.
Factory wired $15.95. Special earplece $3.99 postpaid.
Highland Electric, Box 553E, Pasadena, Calif.

ARDMY Fleld Telegraph Set, New Including Key, Head~
phone, Manual, Carrying Case $10 postpald. Surplus,
Box 118, Jersey City, 4, N. J.

TRANSISTOR Pre-Amp $9.95. F-M Pocket Radio Kit

$3.95, Tube $5.95, Earpiece $5.95, Transistor Two Band

Radlo With Earpiece $25.95, Three Electronic Ques-

tions Answered $1.00 and Stamped Envelope. Ekeradio

glectronlc Developments, 646 No. Fair Oaks, Pasadena,
alif.

ELECTRONIC Hobbyists—Engraved Plastic Name-
plates for your equipment, white letters black back-
ground sizes up to 112" x 3”7, “42” or Ji1s” thick. Cut to
your specifications $1.00—Larger Size Prices On Re-
quest, M&M Engraving Service, Box 775, Delalr, N. J.

BUILD pocket radios. 5 selected plans,_soc, Cook,
:1003-E Ro_osevelt.”Micﬂand,_Texa_s. —

“15 TESTED One-tube Circuits,” catalog and “Radio-
builder” magazine—25¢. Laboratories, 328-L Fuller,
Redwood Clty, California.

TELEPHONE Transmitter. Hand set type. Suitable for
inter-house phones, speakers or any communication
purpose. Delivered two for $1.00. No C.0.D.'s. Tele-
phones, Dept. C-329, 1760 Lunt, Chicago, 26.

SUBMINIATURE Transistor Relay Closes at 1.8 Ma.
Weighs few grams Ideal for r/c 10K only $2.00. Wels
Electronics, Cedarcroft, Jamaica, N. Y.

CRAMOLIN liquid removes oxidation, sulfation and
dirt from contact points, switches, commutators, etc.
and keeps them clean. Prevents arcing, noise and
sticking of all electrical contacts. A guality item im-
ported from Germany. 4 ounce bottle $3 postpald.
Competition Chemicals, Iowa Falls, Iowa.

AUTOMATIC Headlight Dimmer. Transistorized. Kit
or ready to install. Nagog, Littleton, Massachusetts.

EW! “Tello” Attractive Device Turns Your Hi Fi Or
TV “Down” When You're On The Telephone—Auto-
matically—No Tools, Clips To Phone—Clips To Set.
Adds Luxury. Regularly $5.79. Now $4.38 Guaranteed.
United, 3068 Brighton, Third St., Brooklyn 35, N. Y.

WALKIE-TALKIE. Build wireless portable radio-
phone for less than $10.00. Plans for variable frequen-
cy and crystal control types, only 50c for both.
Springfield Enterprises, Box 54-E-7, Springfield Gar-
dens 13, N.Y.

TRANSISTOR devices, walkie-talkies, VHF AM-FM
portable radios, wireless mikes, etc. at wholesale prices
direct from our factory. Free literature. Springfield
Enterprises, Box 54-E-7, Springfleld Gardens 13, N.Y.
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INVENTIONS wanted. Patented; unpatented. Global
Marketing Service, 2420 77th, Oakland 5, Calif.

PATENTS

HERMAN Lewis Gordon, Reglstered Patent Attorney,
Patent Investigations and Opinions, Warner Bulld-
ing, Washington 4, D.C.

BUSINESS OPPORTUNITIES

TO $100.00 Weekly. Sparetime, Home Operated Mall-
order Business. Successful ‘‘Beginner’s’” Plan. Every-
ghlng Supplied. Lynn, 10420-E Natlonal, Los Angeles
4.

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 £t., Baltimore 2, Md. o

FREE Booklet ‘“Money-Making Facts” tells mechan-
ically-inclined men how to start sparetime business
at home. Lee Foley Company, Columbia Heights,

Minnesota.
$70 WEEKLY—home, spare time. Simplified mall
bookkeeping. Immediate Income—easy! Auditax,

34757Y, Los Angeles 34.

MAKE big money by mail. 80 page, 20,000 word in-
struction publication. $1.00; guaranteed. National
Printing Service, Highland Park, N. J.

EMPLOYMENT INFORMATION

JOBS—High Pay. South America, the Islands, USA,
foreign countries. All trades. Clerical, labor, engi-
neers, drivers, others. Women also. Fare paid. Ap-
plication forms. For information Write Section 92B,
National Employment Information. 1020 Broad, New-
ark, N. J.

ELECTRONICS: High Salarted Positions, Draftsmen,
Engineers, Assemblers, Techniclans. Crown Agency,
Hotel San Diego, San Diego, California.

HELP WANTED

FOREIGN jobs list. Guaranteed. $1. Rathe, Box 26131,
Los Angeles 26, California.

TAPE RECORDERS

TAPE Recorders. Tape. Unusual Values. Free Cata-
log. Dressner, 69-02F, 174 St., Flushing 65, N. Y.
TAPE recorders, tapes, speakers, microphones, con-
verters, etc. Rock Bottom prices. C. & D. Distributors,
Box 5116, Dept. E., Orlando, Florida.

Always say you saw it in—POPULAR ELECTRONICS
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RECORDED Tape Music, Recording tap=, Accessories,
Discounts. Efsco, 270A Concord, West Hempstead, N.Y.

INSTRUCTION

ENGINEERING Degrees earned by home study. Amer-
ican College of Engineering (University of the West)
Box 27724 (D), Hollywood 27, Calif.

REPAIRS & SERVICING

KITS constructed callbrated repaired professional
gorkmanship. A. Morse, 213-02 75 Avenue, Flushing
4, N.Y.

MISCELLANEQUS

INTELLIGENCE Test—exact “I.Q."” Score it yourself!
Information free. Testing Service, 4912 Réid Way.
Sacramento 19, California.

HYPNOTISM! Complete course on Tape, $4.00. In-
quire, Drawer PE-697, Ruidoso, New Mexico.

EX-RAY Mind! Hypnotize, one glance. Guaranteed,
$3.00. Womstoker, Box 10, Ottery, Cape, South Africa.

BUILD Electronic-Braln, Self-study course with in-
dividual instruction, E.B.E., R-1 Box 825-A, Sandy,
Utah.
HYPNOTIZE Successfully! Complete Easily learned
Illustrated course, including ‘“Secret Nerve Pressure
Technique” $1.00. H. Fowler, 1252A Dahlia Lane, Wan-
tagh, N.Y.

DIAL-A-MATIC Adding Machine. Adds (up to 99,999)

Subtracts! $2.00 Ppd. Pocket Slide Rule. 6”. Complete
Instructions. $.75 Ppd. Reference Handbook of Engi-
neering Mathematics. Concise ald to study. $1.00 Ppd.
M-Lees, Box 6792, San Antonlo, Texas.

RULE Others With Thoughts. Full Course. (Adults.)
$2. Delmar Wisdom, 846-S8 Sunnyside, Chicago 40.

REMEMBER, MR. CUSTOMER!

Over 30,000 satisfied TV servicemen
can’t be wrong. You can buy with con-
fidence from VIDEO, a reputable firm
with over 10 years experience. We are
|h§ sole distributor of Video Brand
tubes.

DON'T PAY MORE FOR SET TESTED LONG LIFE
DEPENDABLE RADIO & TV TUBES
BUY VIDEO AND PAY ONLY

¢ &

FOR ANY

We Have OVER 1000
USED TV SETS

At All Times In Our Huge Warchouse
Buy one or more of these WORKING TVas
to sell or use as your own second set!
All Sets in GOQD WORKING condition!
Your Choice—Console or Table Model

10" .. ... $23.00 19”7 . .. ..%$58.00 ]
12”7 ... . .%$28.00 20" .. ...$64.00

147 . ... .%$33.00 217 .....%72.00

16” . .. ..%$40.00 24" .....$99.00

17" . .$46.00

When ordering TVs, state whether table
model or console is desired. Also pref-~
erence on make of set. All TVs sent rail-
way express F.0.B. Newark. On any
quantity WIRE or CALL today!

we will not be undersold

INDIVIDUALLY BOXED—ALL GUARANTEED FOR
ONE YEAR

OR YOUR MONEY BACK 37.00 Per Hundred

FREE BONUS ANTENNA GIVEN
WITH ANY TV SET ORDERI |

Also On Hand . . .

E OR M Some Standard Brand—Others With Famous VIDEO Brand
ANY MAKE O ODEL on2 | 38Cs 6AQ7GT 6H6GT | 6Y6G 25J7GT
BRAND NEW 0a3 3cE6 6AS5S 6J4 745 Sk
0aa 3q4 6AS7G 615GT 247 25N7GT
082 4 3Q5G6T 6ATE 6J6 7B5 sQ7
TV OR APPLIANCE oc3 3sa 6AUAGT 6KBGT B7 2V6GT
LS G 0y
Prices on requestl We will beat 183G6T 4807 | 6k sar 54 257 age
. 1c76 SAMS 6AVE s7G 7 a
any quoted pricel iFa 5ANS | eaxsgT sA7 ‘ 7F8 LEG6Q
iMa saQs 6ANGT SurY | IN7 sT8
1H56T 5ATS | 6BA6 SC7 7Q7 4A
1J6GT 5aW4 6bU3 SES5 7va 5AV5GT
SEND for our FREE complete TUBE R S Coc jlese 124 2sencaT
1lae Ta 6BFS SH7 | 12aM7GT 25CU6
& PARTS LIST and order blank. JuAs i s Sh B 2o0ust
1LHa vaG 6BHE SKIGT 2AT7 wa
Wi (R B BuE HmeBRS
1Ns6
FREE RCA “CHEATER” CORD GIVEN isd veer gBKy sa7 2ave swa
iss
WITH ANY TUBE ORDER OF $7.00 iTa YaG |GBN6 SV7 2AX4GT j.sza
tua AB4 66Q6GT T8 2ax7 | 35:5G6T
OR MORE! | ius AC7 68Q7 uvagrt 2AZ7 0AS
ivz AGS5 6BYSG | éuzé 284 L1
Ix2 AF4 ’ 6BZ7 | sus 28a6 cs
021 ARsST | E88e Vaor | 13849 grear
i - H s
FREE POSTAGE in US.A. and Terri 2x2 ALS 6CDEG gWaGT 2BY7 17N7GT
tories on orders over $5.00. 25¢ han- A4 ANMS 6CF6 6WEGT 2CcU6 i;P7G1’
; ErY ANG 6Cs6 6X4 25A7 23
g;'gg zhargg Cl orgie:is underc gSé)O. ZALS N8 'scuso'r l X5GT ‘ 2sa7
Yo deposit require on .O.Ds. ZAUS AQS | 6Es | exs 25HY

Please send approximate postage or
freight on Canadian and foreign or-
ders. Subject to prior sale.

SAME DAY SHIPMENT OF ALL ORDERS!

ELECTRIC COMPANY

79 CLINTON PL. NEWARK, N. J.

Phone HUmboldt 4-9848

July, 1956
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Superior’s New Model TC-53

. Streamlined Tu BE TESTER
FOR The Experimenter or Part-time Serviceman, who has

delayed purchasing a higher priced Tube Tester.
The Professional Serviceman, who needs an extra
Tube Tester for outside calls.
The husy TV Service Organizaticn, wnich needs
extra Tube Testers for its field men.
e You can’t insert a tube in wrong socket. Separate sockets are
used, one for each type of tube base. ¢ “Free-point’’ element
switching system Any pin may be used as a filament pin and wiggelopggtsiig ﬁ%’;‘gictfg;"sm:gg
the voltage applied between that pin and any other pin. or even  cparts and streamlined carrying
the “'top-cap'’. e Checks for shoris and leakages hetween all  (age
elements. Provides a super sensitive method of checking for
shorts and lzakages up to 5 Megohms between any and ail of
the terminals. Continuity between various sections is individ-
ually indiczted. ¢ Elemental switches are numbered in strict
accerdance with R.M.A. specification. The 4 position fast-action

snap switches are all numbered in exact accordance with the
stardard R.M.A. numbering system

Speedy, yet efficient operation
is accomplished hy: Elimination
of old style sockets used for
testing obsolete tubes (26, 27,
57, 59, etc.) and providing sock-
ets and circuits for efficiently
testing the new Noval and Sub-
Minar types.

odel TV-11 i ‘
Standard _ -
.
Professional : , :

+ Tests all tubes including 4, 5, 6, 7, Octal, Lock-in % Free-moving built-in roll chart
% Peanut, Bantam, Hearing Aid, Thyratron Minia- pravides complete data for all

tures, Sub-miniatures, Navals, Sub-minars, Prox tubes.
imity fuse types, eic. % Newly designed Line Voltage

Y Uses the new self-cleaning Lever Action Switches
tor individual element testing. Because all
< elements gre numbered according to pin-

Controf compensates far variation
of any Line Voltage between 105
Volts ond 130 Valts.

Y MOtSE TEST: Phono-jack on front

panel for plugging in either
phones or external amplifier will
detact microphanic tubes or noise
due to faulty elements and loose
internal connections.

may he placed in the neutral position when The model TV-11 operates on
necessary. 105-130 Volt 60 Cycles A.C.
Y The Model TV.11 does not use ony com- Comes housed in o beautiful

hand-rubbed ook cabinet com-

bination type sockets. Instead individual x
plete with portable cover.

sockets are used for each type of tube.
Thus it is impossible to damage a fube

the user con instantly identify which ele-

ment is under test. Tubes hoving tapped
filaments and tubes with filaments termin-

EXTRA SERVICE — The Model TV-11 tion type oscillator incorporated in

= may be used as an extremely sensitive this mode! will detect leakages even

L Condenser Leakage Checker. A reloxa- wnen the frequency is one per minute.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

1 MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-243 3849 Tenth Avenue, New York 34, N.Y.

number in the RMA base numbering system
/—‘ L4
e

We invite you to' try before you
buy ony of the madels described l
on this ond the following page. if [
after o 10 day trial you are com- l

Please send me the units checked. | agree tc pay down payment within
pletely satisfied and decide to

10 days and to pay the monthly balance as shown. It is understood there

keep the Tester, you need sond us
only the dewn payment ond agree
to pay the baolonce due at the
monthly indicated rate.

NO INTEREST

OR FINANCE
CHARGES ADDED!

If not compietely sotisfied, you
Are privileged to return Yhe Tester
to us, cancelling any further
abligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY! ’

will be no finance or interest charges added. It is further understood that
should | fail to make payments when due, the full unpaid balance shall
become immediately due and payable.

[ Model TV-11...Total Price $47.50.
$11.50 within 10 days. Balance
$6.00 monthly for 6 months.

[7] Model 670-A . . . Total Price $28.40
$7.40 within 10 days. Balance
$3.50 monthly for 6 months

[] Modal TV-50...Total Price $47.50

$11.50 within 10 days. Balance
$6.00 monthly for 6 months.

[ Model TC-55 . . . Total Price $26.95
$6.95 within 10 days. Balance $5.00
monthly for 4 months.

Name

Address

City Zone_____State

All prices net, FO.B.,, N.Y.C.
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R. F. S5IGNAL GENERATOR: The Mode! TV.50 Genom-
eter provides complete coveroge for A.M. and F.M.

alignment. Generates Radio

Kilocycles to 60 Megacycles on fundamentals and

from 60 Megacycles to 180
harmonics.

(ROSS HATCH GENERATOR:
The Model TV-50 Genometer
will project o cross-hatch pat-
tern on any TV picture tube.
The pattern will consist of
non - shifting, horizontal and
vertical lines interlaced to
provide a stable cross-hatch
effect.

Superior’s New
Model 670-A

SPECIFICATIONS:

D.C. VOLTS: 0107.5/15/75/150/750//1,500/7,500 Volts
A.C. YOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
OQUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000,/100,000 Ohms 0 to 10 Megohms
CAPACITY: .001 to T Mfd. 1 to 50 Mfd. (Good-Bad Scole

for checking quality of electrolytic condensers.)
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms 10 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries
DECIBELS: —6t0 18 1410 38 3410 58

Superior’'s New
Model TV-50

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

ADDED FEATURE:

Built-in ISOLATION TRANSFORMER
reduces possibility of burning out
meter through misuse.

The Model 670-A comes
housed
crackle-finished steel
cabinet complete with
test leads and operat-
ing instructions.

rugged

28°

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

¥ R. F. Signal Generator for F.M.
V¥ Audio Frequency Generator
»# Bar Generator

VARIABLE AUDIO FREQUENCY GENERATOR:
In addition to o fixed 400 cycle sine-
wave oudio, the Model TV-50¢ Genometer
provides @ variable 300 cycle to 20,000
cycle peaked wave audio signal.

Frequencies from 100

Megacycles on powerfu!

MARKER GENERATOR: The Model TV.

Amplifiers « Black and White TV o (Color TV

¥ Cross Hatch Generator
» Color Dot Pattern

.55 AM. Radio  F.M. Radio o
o 7 Signal Generators in One!
6 ' m ¥ R. F. Signal Generator for A.M.

Generator

¥ Marker Generator

BAR GENERATOR: The Model TV-50
projects on actual Bar Pattern om any
TV Receiver Screen. Pattern will con-
sist of 4 to 16 horizontal bars or 7
to 20 vertical bars.

THE MODEL TV-50 comes absolutely

to use most of your regular standard
equipment for servicing Color TV, the
one addition which is a "'must’” is a
Dot Pattern Generator. The Dot Pattern

50 includes all the most frequently
needed marker points. The following
markers are provided: 189 Kc., 262.5
Ke., 456 Ke., 600 Kc., 1000 Kc.,
1400 Kc., 1600 Kc., 2000 Kc., 2500

complete  with shielded leads and
operating instructions.

projected on any color TV Receiver
tube by the Model TV-50 will enoble
you to adjust for proper color
convergence.

Mc, (3579 Ke is the
frequency.)

color

Ke., 3579 Ke., 4.5 Mc., 5 Mo, 107
burst

$ 750

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.
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We invite you to try before you
buy ony of the models described
on this and the preceding page. If
after & 10 day trial you are com-
pletely satisfied ond decide to
keep the Tester, you need send us |
only the down payment and ogree
to poy the balance due at the
monthly indicated rate. (See othsr ©
side for time-payment schecule . |
details.)

NO INTEREST

mpletely you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

‘ CUT OUT AND MAIL TODAY!
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