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CENTS 4
in U.S. and Canoda

j' . aﬁ;ﬁw
I""j;" — . . . _ . - o .
| HI-FI -+ RADIO AMATEURS - R/C - SWL - AUDIO ’

2

» Behind the U. L. Label
* Use Cadmium Photccells
Geiger Counter Probes
R/C Printed Circuitry




OF GEIGER AND SCINTILLATION
COUNTERS FOR URANIUM PROSPECTING

PRICES START AS LOW AS *21.95!

When prospecting for uranium, your chances of making a
“strike” can be no better than the equipment you use. When
you're in the field, you must depend on your instruments, so
it pays to get the best! Shown here is but a small sample of
the huge assortment of sensitive, high-quality Geiger and
Scintillation Counters made by EL-TRONICS. Send now for
FREE catalog which shows and describes the complete EL-
TRONICS line of precision instruments for locating uranium. "y

You're sure to find the most dependable equipment to fit your GEIGER
own particular needs at the price you can afford. COUNTER

PR-5A

by

N EL-TRONICS
omodE G i e

HAS BEEN FAMOUS FOR OVER 20 YEARS!

Top engineering know-how has made
EL-TRONICS a leader in the nucleonic
field for over 20 years. You are guaran-
teed the world’s most rugged, highest-
quality and durable Geiger and Scintil-
lation Counters available. For FREE
GEIGER illustrated catalog, just mail the coupon

LF - SCINTII.I.A.'ILGN,'

PR-1 with your name and address today. Or
2 order any counter shown here on our guar- T COUNTER
52]95 antee of satisfaction or money back. > PR-31

549935

MAIL COUPON FOR

FREE CATALOG

l URANIUM PROSPECTORS SUPPLY (€O., Dept. PE-8 I

fl 1420 walnut 1., Philadelphia 23, Pa.

| | Please send me ABSOLUTELY FREE }

I your catalog of sensitive, precision-madel
EL-TRONICS Geiger and Scintillation counters.

e Elane e GEIGER

enclose $................... check or money-

| order). Please send me Geiger or Scintil- } COUNTER

Ilation Counter Model.............. .as illustrated inl PR-4
your ad. If I am not completely satisfied, 1 i

l may return the instrument within 10 days for
g ol refand. A 54995 _
' - GEIGER

I i

B rName.. .. . .. ek 2 s s eonere e+ * YRLBeAAl COUNTER

3 @i | URANIUM PROSPECTORS S

I Address. . .... . ... T S T T I SUPPI_Y COMPANY

: ; A Division of Nutional Merchandising Corp. $2 ooo—o
Gy, s e W arwwad PEEE « o0 Zone....State.......

1420 Walnvt St., Philadelphia 23, Pa.

------------------‘
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with

BROADCASTING: Ghiel Tech-
nician. Chief Qperator, Power
Monitor, Remote Control Oper-
ator. SHIP AND HARBOR
RADIQ: Ghiel Operatar, Radio-
telephone Operator. GOVERN-
MENT RADIO: Operalor_in
Army, Navy, Coast Guard, For-
estry Service Dispatcher. POLICE
RADIO: Transmitter Operator,
Service Technician. AVIATION
RADIO: Plane Radio Operator,
Airport Transmitter Qperator.
TELEVISION: Pickup QOperator,
Voice Transmitter Operator, TV
Technician.

RAINED THESE MEN AT HOME

"1 have progressed very
rapidly. My present po-
sition is Television
Studio Supervisor with
KE Television,
Wichita.”— Elmer Fre-
waldt, 3026 Stadium,

A:
A Wichita, Kansas,
‘A former employer# b«ﬁ

recommended National

Radio Institute training S «
to me. Now employed

as transmitter operator ;
in Harrisburg."—Albert

Herr, New Cumber-

land, Pa.

wcCoc.
my job.

Am with
Happy with
NRI “course can't be
** beat. Passed exam for
1st class Radio-phone
icense withno trouble.
—Jesse W. Parker,
Meridian, Miss.

POPULAR ELECTRONI

1953), at 64 E. Lake

SUBSCRIPTION RATES: One year L.

August, 1955

EARN CO

by Practicinc

You Build THIS
TRANSMITTER

Parts | Send

w

"1 did not know a thing
abaut Radio before [
enrolled for your train-
ing. Now 1 have a job
as Studio Engineer at

Radjo Station KMMJ."
; —Bill Delzell, Central
’ City, Nebr.

"My positien with
WNBT is viden control!
engineer on the RCA
color project. 1 owe a
lot. of my success to
vour texthooks.' —
Warren Deem, Mal-
verne, N. Y

AVAILABLE TO

VETERANS

UNDER G.I. BILLS

3 Radio-TV SERVICING

If you prefer a career in
Radio-Television Servieing.
I'll train you at home for it
Course includes many Kits
of parts. My book shows
that many make 810, §15 a
4 week EXTRA fixing sets
7 ‘hile training.

€S is published
St., Chicagn 1,

e

at HomeinS

Use parts | send for Actual Experience
|

monthly by Ziff-Daviz Publishin Company. Wil
I1l. Entered ns second class matter August 27,

| WILL TRAIN YOU FOR

! . \

The Communication Course I offer
vou is backed by NRI's 40 year
record of training men at home.
My well-illustrated lessons give
vou the basic principles you must
have to assure success. My skillfully de-
veloped kits “bring to life” what you
learn from my lessons, give you practical
experienee on circuits common to BOTH
Radio and Television. You build the
low-power Broadcasting Transmitter
shown above (at left). You put this
station ‘“‘on the air)” and conduct pro-
cedures required of Broadeasting Station
operators. My book shows other valuable
equipment you build and keep.

Television’s Rapid Growth
Making Good Jobs, Prosperity

Radio is bigger than ever with over 3000
Broadcasting Stations on the air making
good jobs for Chief Operators, Recording
and Remote Control Operators, Power
Monitors, Technicians, ete. Now there’s
Television, too. About 200 TV Stations are
on the air with many more being built,
construction of hundreds of additional sta-
tions authorized, and new TV Station ap-
plications being filed every month. Think
of the demand this is creating from coast
to coast for Pickup and Voice Trans-

write in date

VET

AmericanRadioHistory Com

UNICATIONS

4§ Mr. J. E. SMITH, President, Dept. 5HD 4%

! National Radio Institute, Washington 9, D. C.
: Mail me 64-page Book FREE. (No salesman will call. Please
. write plainly.)

: Name Age
1

: Address

t  Giy _Zone__State
:

H

.

RE

am B. Ziff. Chairman of the Board (

*

jare Time

mitter Operators, Re-
mote Control Oper- ¢
ators, Service and
Maintenancs Techni-
cians. ete. Mail Cou-
pon. Find ouz, without
obligation, what [ of-
fer. NRI training can
assure you more of
the better things of
life; can helr you qual-
ify for high pay and
promotion when times
are good, enjoy great-
er security when jobs
are scarce. Progres-
sive, ambitious men consider Radio-Tele-
vision an outstanding field for their life’s
work. My Bd-page book. “How to Bea
Suceess in Fadio-Television,” gives irpar-
tant facts about America’s fast growing
industry, shows what my graduates are
doing and earning. You see equiprent you
practice with at home. Also, you get astual
sample lesson. see how easy it is to learn
at home. I aend both FREE.

Get Facts Now— Mail Coupen
You don’t have to leave home or give up
your job to take NRI courses. Many of
my graduates make mote than the to.al
cost of my training in a few wee<s. Mail
coupon now. J. E. SMITH, President,
National Radio Instituke, Dept. 3HD4
Washington 9, D.C. OUR 40th YLAR.

J. E. SMITH
PRESIDENT,
National Rodie [nstitute
For 40 yoars. th lenasr b
nalning men o heme.

1945~
5 1954 at the Post Dffice. Chicago. Itlinols.
S. and possessions, and Canada $3.00; Pan-American Union Countries $3.50: all other foreign
couniries $3.00.
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GREAT OPPORTUNITY FIELDS
Conditions are changing. Many ‘‘one operation” jobs that
have paid well will not last. Don’t be satisfied with a ‘'no future’’
job. Whether 17 or up to 45 years of age, train the Coyne
way for a better job and a real future in ELECTRICITY or
TELEVISION-RADIO, fields thatof fer a world of opportunities.

YOU can TRAIN in great CHICAGO SHOPS

Train on real. full-size equipment at COYNE where
thousands of successful men have trained for over 56 years
—largest, oldest, best equipped school of its kind—established
in 1899. No advanced education or previous experience
needed. TRAINING APPROVED FOR VETERANS.

B. W. COOKE, President « N FOUNDED 1899
ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S, PAULINA STREET, CHICAGO, Dept. C5-71H

ELECTRICITY % RAOIO % TELEVISION % REFRIGERATION % ELECTRONICS

COYNE offers
LOW COST

The future is YOURS in TV-RADIO!
A fabulous field—good pay—fascinating work—
a prosperous future! Good jobs, or independence
in your own business!

Coyne brings you the first truly fower cost, MODERN—QUALITY Televi-
sion Home Training; training designed to meet Coyne standards. Not an
old Radio Course with Television “tacked on”. Here is MODERN TELFE-
VISION TRAINING including working knowledge of Radio. Includes
UHF and COLOR Tv. No Radio background or previous experience needed.
Personal guidance by Coyne Staff. Practical Job
Guides Lo show you how to do actual servicing 8. W. COOKE, President
jobs—make money early in course. With Coyne r— :
Television Home Training you pay only for
your training, no costly "puf together kits'’s f‘

ELECTRICAL SCHOOL

LT L., T e
Coyne—the Institution behind this
500 S. Paullna St., Dept. C5-HT7, Chicago 12 (raining...thelargest, oldest best
A TECHNICAL TRADE INSTITUTE OPERATED eguipped residential school of its

NOT FOR PROFIT

August, 1955

kind. Established 1899,

AmericanRadioHietory Com

in Great
Shops of COYNE

STARY NOW-—-PAY LATER—Finance Plan
and Easy Monthly Payment Plan. Alse part-
time employment help for students.

Gef FREE Book

Send coupon for 48 page
illustrated book “Guide to

Careers in Electricity and Tele-
vision-Radio.’’ No cost; no
obligation; nosalesman will
call. Get vital facts now !

B. W. COOKE, President
I COYNE ELECTRICAL SCHOOL
| 500 S. Paulina St.,Chicago 12, 11, Dept. G5-7LH

Send BIG FREE book and details of your
training offer. This does not obLligate me and
| no salesman will call. I am interested in:
(] Electricity [] Televisicn-Radio

l Name.
| Address —
| Ciey.

SEND COUPON FOR FREE

BOOK =
and full details, T e
including easy

Payment Plan.

No obligation, no
salesman will call.

—————————— { k

. \
| COYNE ELECTRICAL scuooﬂuw
Television Home Training Div.
| 500 S. Paulina St., Chicago 12, 11,
| Dept. C5-11T7
| Send Free Book and details on Television
| Home I'raining. This does not obligate me and
I no salesman will call.

| Name___

: Address_ -
| City. Nl State.




BUILD YOUR OWN
AMATEUR TRANSMITTER

from this easy to assemble kit!

Start your hobby off right
with this professional CW
transmitter kit. 50 Watts
input on 80, 40, 20,15 and

11-10 meters. Packs enough
; power for world-wide radio
contacts with just a simple
antenna. No antenna tuner
needed—single knob band-
J switching—crystal controlled

oscillator — powerful 807
transmitting type output
tube. Easy to build—safe
to operate! Kit is furnished
complete with built-in power
supply, tubes, cabinet, wir-
ing instructions and antenna
suggestions,

Cat. No. 240-181-1—Viking
"Adventurer” Kit, less crystal
and key $54.95

JOHNSON KEYS AND
PRACTICE SETS
STANDARD KEY—Heavy die
cast base, Smooth adjustable
bearings. Provision for plug-
ging in semi-auvtomatic keys.
Contacts are 2" coin silver. A
high quality key at a low cost.
114-310. . $2.60 Net Price

PRACTICE KEY —an inexpen-
sive practice key—perfect in
design for the average begin-

ner. All the metal parts are gy

nickel plated except the base. [

Fyrnished with an adjustable Q
key arm spring and smooth

action bearings. Contacts are
of Y&” coin silver.
114-300.... $1.75 Net Price

PRACTICE SET—Constant fre
quency buzzer and key on o
4"x6” molded Bakelite base.
May be used singly or in pairs
for code practice.

114-450 $4.25 Net Price

For more information on the Viking "Adventurer” or Johnson’s complete

line of keys — see your electronic ports distributor or write to;

~|E. F. JOHNSON COMPANY
3013 Second Ave. S.W., Waseca, Minn.
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Morse Code Converter........................ 26
*‘Brain'’ Is Smollest and Fastest................ 30
Electronic Juggler........ - - 080000080 5900 30
Liquid Chemical Provides First Aid

for Electronic Circuits. ..................... 3
Electronlc Analyzer Diagnoses Car Ailments..... 61

NEW PRODUCTS

Unique Features, Advanced Design in Mi-Fi Units.. 26

A.C.-D.C. Converter.......................... 30
Powerful Wireless Intercom. ... .. ... ... ... .. ... 36
Electrostotic Tweeter...... ... ... 40
Enclosure Has Adjustable Port................. 40
Filter Eliminates TVI.......................... 55
Unbreakable TV Lamp. . ....................... S5
Low-Cost Intercom......................00v..s 56
Plastic Tope Reels........... 92 ol B SIS T 56
Short-Wave Hi-Fi Tuner................cc00... 56
Indoor Rotating Antenna...................... 61

COMING NEXT MONTH
POPULAR ELECTRONICS

CIC—"The Navy’s Electrenic Clearinghouse”
Extra Jobs for the VOM

Stroboscope for the Electronic Workshop
The Big Ear

Picking Your Record Player or Changer

Building a Miller Hi-Fi Tuner

High-Fidelity Audio ® Kits ® Radio Control
® Short-Wave Listening ® What's New ®
How It Works ® How to Make It ® How to

Use It ® Carl & Jerry ® Tips & Techniques

IN THIS MONTH’S

RADIO & TELEVISION NEWS

(Auvgust)

Techniques of Recording Wildlife

An Amateur U.H.F. Transceiver

Marine Electrolysis

Frequency-Modulated Wireless Record Player
QRM? Get Looped!

Transistorized Headlight Dimmer
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madio n tlovion nnaimi»nq uzijﬂﬁmb

n MY TRAINING IS SO

Ml SIMPLIFIED EVEN A
, THIRD-GRADER CAN
MASTER IT!

If you've been looking for a

chance to improve yourself—
to get into a high-paying
field with a good future—

When Nick Pokinas started my RTTA Radio-FM-Televi- but have been putting it off 8
5’

sion Course his 7-year-old daughter, Sharon, kept right because you don‘t think you L. C. Lane B_S MA
up with him as he progressed in his lessons in their have enough schooling, or President, 'Radio-Tele-

home in Bothell, Washington. . . vision Training Asso-
enough time, here is your ciagtion. Executive

Today, Sharon — shown here in a photograph repro- Director, Pierca Schoo!
duced from the pages of the Seattle Post- intelligencer— chance to make your dreams of Radio & Television.
is the youngest FCC.licensed amateur radio operator in come true

the Pacific Northwest, and possibly the nation.
If Shuron can do ,'t’ Why Cﬂ”’t yo"? Sharon Pakinas was only Fn the Third Grade
The answer iS . you (AN’ when she studied her father’s course from RTTA

and passed the FCC Examination for an amateur
radio operator’s license. Many of my students
i : ' have had no more than o grammar school edu-
EQUIPMENT™ / B | cation. My easy-to-understand lessons especially

HOWN
SAND prepared for home study make it possible for

MORE!

RF Signa! Generalor

students with no previous experience to become
skilled television technicians.

ad VETERANS!

My School Fully Approved to Train Veterars
under new Korean G.l. Bill. Write discharge
date on coupon.

iob and stil
hold down @ iu\l hme i

‘:Oumt(g HOME by the samé successtul memv(v)‘(‘!\s‘

\m sed to help nwndreds of men-—-mgny -

n: more than grammar sthoo! fraining

mcmer *e\evmon‘

' Super-Het
Radio Recsiver

Public Address
System

(o~

com the very start
learning by T€
s and neighbor
o $25 0 week -

r--ﬂ----!

Mr Laonard C. Lone, President

you ton earn extra

v

pull'lm_l radio- B RADIO-TELEVISION TRAINING ASSOCIATION

s. Mony of my 1R o l Dept E-8, 52 Eost 19th Streat, Naw York 3, New Yark I
" pay for [ e Oeor Mr Lane Mait me your NEW FREE 800K, FREE SAMPLE

LESSOM, ond FREE aids that will shew me how | can meke $16 I
hme earnings

b MONEY N TELEVISION 1 understond 1 am under no obhgeron end
W Telephone Tronsmitter no satesmon will call

A\mosH
money whl‘e
ets for friend
students earn Up

spare
re training from
R :::lt 1he|r own proﬂmb\e service busmes . |PLEASE PRINT PLAINLY I
.S z ] i e e
. '.‘. 5
3 O i Address W p B |
e n w|“ call
N° su\esmﬂ Ciry. _Zone Srat

m ﬂ ! AM INTERESTED IN:
O RodioFM-T¥ Technician Course | Weite discharge date
adio dxw.m raining LYssociation l e e,

3 ¥ Comeraman & Studio

52 EAST 19th STREET e NEW YORK 3, N. Y. Technicion Course
Licensed by the State of New York ® Approved for Veteran Training L - - . =m

August, 1955

¥
|
i
i
bl

7
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TUBE TESTER
S & 90

for only

New EMC Model 208*
*Pat. Pedine @S tS all

tube types quickly . ..
easily . . . accurately
... in the field or shop.

The sensational new EMC
Model 208* gives you

for the first time a
complete precision tube
tester for less

than $25.00.

With it you can quickly
and accurately test

all tube types

for quality as well

as shorts, leakages,
filament continuity
and opens.

MODEL 208 TUBE TESTER

(COMPLETELY WIRED AND TESTED)

Only $24.90

MODEL CRA (PICTURE TUBE
ADAPTOR OF MOOEL 208) $4.50

Write to Dept. PF. 8 today for complefe ¢catalog

of precision test equipment.

An Invaluable tool for: Service-
men, radlo hams, Hi-Fl fans,
students, hobbyl:h.

CHECK THIS EXCLUSIVE
COMBINATION OF
FEATURES:

Lowest market price
Completely portable
Checks all popular octal,
loctal, mlniature and noval
base fubes

Flexible switching system
assures complete testing
of all present and future
tubes types

Elements numbered accord-
Ing to RTMA base system
Indlvidual sockets for each
tube type

Checks completely for qual-
ity as well as shorts, leak-
ages, filament continuity
or opens between any two
tube elements

Visual line voltage check
with adjustable control as.
Sures accurate quallty
testing

Matches and checks HI-FI
tubes such as 1614, KT 65,
and 588%

Space saving, high Impact
case, 5% x 6% x 2%”
Comes complete with de-
tailed instruction book and
tube listings

EXPORT DEPT.
136, LIBERTY ST. N, ¥ &, N. Y.

ELECTRONIC
MEASUREMENTS
CORPORATION

370 BROADWAY
NEW YORK 13. N. Y

o) |l
Y J
“Fronicé

) / /['

ITHIN the next two months, a “sur-

vey” will be made of the readership
of “POP’tronics.” Its purpose will be to
determine individual reader preferences
among the articles that have been pub-
lished in our magazine, and to find out
what readers would like to see in future
issues. Obviously, in a magazine whose
distribution is in excess of 300,000, this
poses quite a problem; but to those
who may receive these survey inquiries,
may we stress that all answers are im-
portant. In fact, your one vote in any di-
rection pro or con your favorite topic or
pet peeve may influence editorial judgment.
Careful consideration should be given all the
questions of the survey; whenever possible,
take into account the opinions of your
friends and associates. Thoughtful opinions
with solid backgrounds will permit a speed-
ler analysis and a quick application of the
ideas found to be most desirable.

The Editors are always interested in read-
er letters and comments, whatever the sub-
Jject. Among our audience, there will be many
who will recall writing to us some months
ago for specific articles—which may now
be included in this very issue. Articles such
as the “Electronic Whistler” (page 57) and
“Build Your Own Applause Meter” (page
47) were originally requested by readers
and designed according to their specifica-
tions. Forthcoming articles on transis-
tors, printed circuits, ham radio receivers
and transmitters will all be derived from
reader requests. May we have yours?

In general, reader interest can be ranked
in the following subject order : high fidelity
(leading subject by a wide margin), ham
or novice radio, electronic gadgetry (such
as the “Theremin,” Geiger counters,
“Whistler,” etc., but now leaning towards
small computers and games), R/C, basic
electronic instruction and experiments, and
finally, SWL. This list excludes general
interest topics which appear to have a
widespread appeal. o.p.f.

POPULAR ELECTRONICS
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INVENTORS

If you believe that you have an invention, you should find out how
to protect it. The first step is to have a search made of the prior
pertinent U. S. patents. If a report on this search indicates that
the invention appears patentable you can apply for a patent, and
the specifications and claims should be prepared.

The firm of McMorrow, Berman & Davidson, with offices in Wash-
ington, D. C., is qualified to take the necessary steps for you. We can
make a preliminary search on your invention, advise you whether we
think it can be patented, and prepare your application for patent.

Unless you are fully familiar with the U. S. Patent Laws, we recoms-
mend that you engage the services of a Registered Patent Attorney
to protect your interests. The patent laws are your laws. A patent
gives you the right to prevent others from making, using or selling
the invention claimed in your patent for a period of 17 years.

Use these patent laws for your protection. Investigate whether your
invention can be patented. If you have what you believe to be an in-
vention, we suggest that you have this firm make a search for you.

Send for a copy of our Patent Booklet entitled
“How To Protect Your Invention,”” containing in-
formation about patent protection and patent
procedure. Along with this we will also send you
an ‘“‘Invention Record” form, for your use in
writing down and sketching details of your in-
vention. We will mail them promptly. No obli-
gation. They are yours for the asking.

McMORROW, BERMAN & DAVIDSON

Registered Patent Attorneys
PATENTS L COPYRIGHTS ° PATENTS

349.B VICTOR BUILDING, WASHINGTON 1, D. C.
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Long-Play (33Y3 RPM) Hi-Fidelity |

ALL-TIME
GREAT

w JALZ

CLASSICS

A Treasury of Jan
FEATURING
Charlie Parker
Teddy Wilson

Coleman Hawkins

Eddie Condon
Dizzy Gillespie
Jack Teagarden
Pee Wee Russell

Erroll Garner
Sidney Bechet

Art Tatum
AND DOZENS OF
OTHER ‘'GREATS'"!
Playing
Jelly Roll Blues

Honeysuckie Rose

Basin St. Blues

Relaxin' at
Camarillo, etfc.

Not $1 Each—

But $1 for ALL TEN

YES, you get ALL TEN
of these “all-time great”
jazz masterpieces for just
$1.00, no strings attached!
We make this amazing of-
fer to show you the qual-
ity of these Jazztone So-
ciety recordings, obtain-
able nowhere else! Every
jazz era, every jazz style,
virtually the whole his-
tory of jazz can be traced
in the wide range of these
selections. But only by
hearing, these dazzling re-
corded performances can
you appreciate their tech-
nical and artistic excellence, their wonderful
high fidelity.

How the Jazztone Society Operates

You are not obligated ever to buy another record
from us. You do have the right to try any of the So-
ciety's monthly selections you wish. You receive prior
notice of these and pay nothing in advance. Those
you want are sent to you for FREE trial. After 5 days,
the records you decide to keep are billed you at the
special Members' low price of just $2.75, plus a few
cents shipping, for each 12-inch long-playing record
(average playing time one full hour). You save over
40% of the usual retail price! Start your jazz library
with these 10 classics for only $1.00. Mail coupon
with a dollar now while supply lasts! Money-back
guarantee,

_—— e e e e e =y
| THE JAZZTONE SOCIETY, INC., Dept. PE-8

43 West 61st Street, New York 23, N. Y.

Enclosed is $1 in full payment for the recordings

|
|
of 10 jazz classics listed. Enroll me as a Trial |
Member. Privileges: No purchase obligation ever! |
|
i
|
|

Advance notice of releases. 5-day free trial on any
dics. I may reject records before or after receipt;
may cancel membership at any time. For future
L.p. dises I keep. I'll pay only $2.75 each, plus ship-
saving 40% off usual retail price!

NAINE wiulhies 8 55 it Bhoce s rensions 3 51558~ o oo ool leTe]o & s i
|
AQAIeSS -« (ETE RN |
|
City......... L Zone.... State...,.. |
Canada address: 105 Bond St., Toronto 2, Ont.

!

!

!

|

!

I L
IDIDE - =
|

|

!

|

!

!

I

LIMIT: One sample package per customer,

— e — e e . —— e s — ot

|
|
|
|

|

FROM OUR READERS

INFO ON CARDIOLOGY NEEDED

® I was quite interested in the short article on
cardiology (April issue), and should like to know
the address of the National Heart Institute. . . .
I am gathering information on electrocardio-
graphs for a thesis I am writing. Any informa-
tion will be gratefully accepted.
Davip L. Bramwr
Kingston, Ontario

The National Heart Institute is located at 9000
Wisconsin Ave., Bethesda, Md. Readers who may
have additional information for Mpr. Blair can
reach him at 26 Nelson St., Kingston, Ontario,
Canada.

PHONO TRANSMITTER

® Please send me plans for a phonograph record
transmitter or tell me where I can get such plans.
DaLe Citron

Chillicothe, Mo.

A suitable unit is described fully in our March,
1955, issue (“A Modern Wireless Record Player,”
pages 49-32). In addition, details on a “Home
Broadcaster” were given in our November, 1954,
issue. To obtain back copies, send 30 cents for
each issue desired to our Circulation Department,
64 Last Lake St., Chicago 1, IIl.

ELECTRONIC "DREAM FARM"

® Your article in the March issue on “Electronic
Miracles of the Future” was all right, but it
didn’t have anything on farming by push button.
My dream farm includes a tractor equipped with
power steering, a truck fractor with hydramatic
drive and high power generator which could be
run from the power take-off. This would be used
to power a radio-control receiver. Also, there
would be a television transmitter for sending pic-
ture signals to a receiver in an air-conditioned
room where the R/C (ransmitter, controls, and
operator would all be located.

I read the other day that two TV hams were
using oscilloscope tubes for camera tubes. Or an
RCA camera tube could be used to see everything
from the tractor seat that an operator on the
tractor woulkl normally see, and to send the
picture signals—via the TV transmitter on the
tractor—to the receiver.

About a 3- or 4-channel R/C unit would do—
one channel for steering, another for throttle, one
for the power-lift, and one for the setting oi the
automatic transmission; also one for the starter.

1 forgot to mention that two or three camera
tubes would be needed to see in front and behind
and wherever the operator might need to look.
How’s that for dreaming?

Incidentally, why aren’t the majority of R/C
fans using more powerful transmitters? I

(Continued on page 14)
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RADIO

FIX TV = RIGHT AWAY

- —even if you never fixed a lamp or doorbell before!

WHY hasn’t somebody done
this BEFORE? That’s what
yowll exclaim the minute you
start browsing through this
amazing new one-volume in-
struction manual in TV and
radio repair.

For here at last a well-known
EXPERT has found a way to
tell you in PLAIN ENGLISH
how to fix almost ANY radio or
television set. (And he even
tells you where you can go to
have the extra-tough jobs done
FOR you . . . at reduced pro-
fessional rates.) Right from the
very first chapters you can start
doing simple repairs . . . and be- Spluited. — SR ORI 5
fore you're HALF way through  bick — ifiters — siow orts aviels = ete.,
the manual, you can fix HALF G
the television and radio sets show vou exactly WHAT and
that you encounter. In just a  JIOW fo fix, step-by-step.
few weeks you can start fixing IL«}lLle a}ltl;or: ix :Abzsoplate pdltt.)r of
your own and friends’ sets . . . ectronics MNagazine. He spent

. : I"OUR vyears making this one-vol
get a service shop job . . . even ume manual practical and eusy-

Save Money on Your Own Set

Save $50 to $100 a vear just in installing
vepairing and servicing vour own TV set
Book lells which controls to adjust o
{fubes to replace il piclure is entirely dark
Llurred — split — distorted — off center

PARTIAL CONTENTS

How to Remove and Replace Tuhes
® Testing Tubes without a Tester

start your own money-making to-understand—even for an ‘un- e Using a Tahle Tester ® Power
business at home. handy” beginner. Supply Troubles ® How to Test
Here's everything you need to and Replace Resistors, Controls,

Switches, Condensers, Coils,

Why It's So EASY to Understand

You get no complicated formu-
las, algebra, laboratory experi
ments. Instead you deal onily with
the parts that go wrong in sets—
how to recognize the trouble—and

know about where and how to buy
tubes and parts, where and how to
et an official circuit diagram for
any receiver; how to choose and
use basic tools; how to test tubes
WITHOUT a tube tester; how to
use 58 common TV controls; how

Transformers ® Loudspeakers ®
Phono Pickups and Neeslles ® An-
tennas . . . MUCH MORE.

“AVritlen as simply and clearly as pos-
sible. A natural for rhe heginner.'
—Radio & TV News

what to do about it. “Easy as
A-B-C” directions and 700 clear
photos, diagrams, and drawings

to ‘““diagnose” and “cure’” common ‘+prepared for people who know abso-
. e 1 tutel n ab -adi f
radio and TV troubles: how to fix ey O RS s B e
loudspeakers, phono pickups; how
to install and check ing in easy-to-understand terms.

antennas; and much, —Electrical South
much more. .————————————————

SEND NO MONEY IFREE _'IO-DAY TRIAL C_OUPONl

Gxamine this hook McGraw-Hill Book Co., Inc., Dept. PEL-8 ]

—Radio Electrorics
‘Unique in its ability to explain servic-

Tells HOW To ""Cash In"
ON THE BIG DEMAND
FOR RADIO-TV REPAIRMEN
Over 25 millicn TV sets . . .

over 100 million radios! Make for 10 days BISFORz | 327 West 41st St., New York 36, N. Y. I
Tlce extra momes just fixing | voudecide if youwisli b Pletse send e g 00 gy MR A ANENATIGYS
sets for friends and neighbors to_ own it. Try it out [ I Domp Markus! 11 votdeligited, 1 may retun bo?'k, i
H . QDA i Y . G K e - 3 ray nothing. therwise wi sond on $1.95 S
'ynoﬁg\g\\:?ﬂﬁlt»lt?;s i m‘i’r’ ;},{'1‘ fn,R':r"ngiléh-‘b%‘l‘_.‘s 05,‘(‘3{“ I 5;}‘\ conty Tdetiverys w3 monthly wdudinents ot §
ness<, Book tellsexact- See how simple and I |
c—=y ly how to get started: easy it makes nearly AT - R - -5 - - e - o o v el - - e
which tubes to stock every repair job. ] I
how to malie a serv- Make it pay for itself AQAUEES e e 8
ice call. Actually start in 10 days or don't ey R e |
fixing sets and mak- keep it! Mail coupon ’ o PEL-8 1
ing Jmonleyl fbel‘ore éo: rchraDw-HiIIPEBI?%k I T ekl i et Ta R FeT BrieeYon
you're half-way o., Inc., Dept. -8, ZLiK - Check here If enclosing full prige o
fhrough book. Gy ek ey DL Spbmitncoupon. Tuen Wi itipay fortgityery: Sums i
York 36, N. Y. [T e S
August, 1955 bl
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Put your electronic

skills to work

Young men who are interested in electron-
ics, mechanics, or other technical special-
ties have an interest in the U. S. Air Force.
As an Airman, you may have an oppor-
tunity to develop your technical ability
and learn an interesting, exciting, and
good paying skill. Act today and put your
skills to work tomorrow. Put them to work
where they’ll do the most good...put your
skills to work in the U. S. Air Force.

You go places — faster
in the U.S. Air Force

12

You may train with the U.S.
Air Force in one of these
interesting specialties

Radio and Radar Maintenance - Mis-
sile Guidance Systems - Armament
Systems - Weapons - Training Devices
Maintenance - Wire Maintenance

E-lO-PE_I
AIRMAN INFORMATION BRANCH |
Personnel Procurement Division |
Box 2202, Wright-Patterson AFB |
Dayton, Ohio l
Please send me more information on my oppor-
tunity as an Airman in the U. S. Air Force. l
Name Age. {
Addre —=— — l
City_____ Zone.__State, - I

POPULAR ELECTRONICS
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ARE YOU TOO OLD
TO LEARN?

not at all, scientists say

New tests show that: your ability to think increases
with age; your powers of deduction are greater;

your judgment is better.

In the I.C.S. files are thousands of cases of men
and women of every age. Their successes, their
promotions, their raises prove that men and women

past school age can learn!

1.C.S. GIVES YDU €XPERT GUIDANCE FREE! Do you have the
feeling youre “stuck” in your job? Your trained
I.C.S. counselor will appraise your abilities, help you
plan for the future.

IT'S NEVER TOO LATE TO GET STARTED!
I.C.S. at home, in your spare time. There’s no inter-
ference with business or social activity. Famous I.C.S.
texts make learning easy. Don’t delay. Pick your
field from the coupon below. And mail it today!

You study with

For

3 FREE BOOKS

36-page, pocket-size guide to advancement, a
gold mine of tips on “How to Succeed.” Big
catalog outlining opportunities in your field
of interest. Also sample lesson (Mathematics).

BOX 99295G, SCRANTON 9, PENNA.

Without cost of obligation. send me “HOW to SUCCEED" and the opportunity booklet about the field

ARCHITECTURE AVIATION
and BUILDING O Aeronautical Engineering Jr
CONSTRUCTION O Alrcrait & Engine Mechanic

O Alr Conditioning —Refrig. BUSINESS

O Architecture 0 Advertising

0 Architectural Interior O Bookkeeping and Accounting

- 0 Building Contractor 0 Business Administration

[ Building Maint C Corr e

1 Carpenter and Mill Work O Public Accounting

O Estimating O Creative Salesmanship

[ Heating [ Federal Tax

() Painting Contractor O Letter-writing Improvement

C] Plumbing O Otfice Management

0 Reading Arch. Blueprints O Professional Secretary
ART O Retail Business Management

7] Cartooning

{J Commercial Art

O Fashion Nlustrating
) Magazine lllustrating

0 Sketching and Painting
AUTOMOTIVE
O Auto Body Rebuilding
A Auto Elec. Technician

0 Auto-Engine Tune Up
{J Automobile

City - =

Occupation.

O Show Card and Sign Letlering

Name -

[ Sales Management

O Stenographic-Secretafial

[ Tratfic Management
CHEMISTRY

[ Analytical Chemistry

O Chemical Engineefing
Chem. Lab. Technician

O General Chemistry

00 Natural Gas Prod. & Trans

O Petroleun Engineering

0 Plastics

O Pulp and Paper Making

Zone. State

CIVIL, STRUCTURAL
ENGINEERING

[ Civil Engineering

O Construction Engineering

O Highway Engineering

[ Reading Struct. Blueprints

) Sanitary Englneering

O Structural Engineering

O Surveying and Mapping
DRAFTING

[ Aircraft Drafting

O Architectural Drafting

0 Electrical Drafting
Mechanical Drafting

£ Mine Sufveying and Mapping

O Plumbing Drawing and
Estimating

0 Structural Dralting
ELECTRICAL

) Electrical Engineering

0 Electrical Maintenance

O Electrician (] Contracting

) Lineman
HIGH SCHOOL

O Commercial (] Good English

) High School Subjects

0O Mathematics

work
\“g “N
uy tried 5‘:‘? o | nevel ot
on ™ °d 0;‘\ of 02

te 89°° oy 1.0

came from aty nas beeh

“] am president of 3
small corporation. A year
ago | enrolled with 1. C. S.
as the most practical
means available to me
to learn what | needed.

WJA.

Michigan

( Partial list of 277 courses)
BEFORE which | have marked X (plus sample lesson):

" Actual statements.
Posed by models,

LEADERSHIP
O Foremanship
O Industrlal Supervision
O Leadershi [

O Television Technician
RAILROAD

O Air Brakes ] Car Inspector

O Diesel L tive

and
Personnel-Labor Relations
MECHANICAL
AND SHOP
) Gas—Electric Welding

0 Locomotive Engineer

0O Section Foreman
STEAM AND
DIESEL POWER

Heat Treatment (] Metallurgy [ Combustion Engineering

Industrial Engineering
Industrial Instrumentation
Industrial Supervision
Internat Combustion Engines
Machine Design-Drafting
Machine Shop Inspection
Machine Shop Practice

O Mechanical Engineering

] Quality Control

Reading Shop Blueprints
Retrigeration

) 'Sheet Metal Worker
Tool Design

Diesel—Elec. (J Diesel Eng's
Electric Light and Power
Stationary Fireman
Stationary Steam Engineering
TEXTILE

{3 Carding and Spinning

) Cotton. Rayon, Woolen Mig.

Finishing and Dyeing
Loom Fixi'g O] Textile Des'ing
Textile Eng'r’'s (] Throwing
Warping and Weaving
MISCELLANEOUS

0 Toolmaking (] Domestic Refrigeration

RADI1O, TELEVISION ([ Marine Engineering

Industrial Electronlcs
Practical Radio TV Eng'f'ng
Radio and TV Servicing
Radio Operating

Age—_Home Address

working Hours

Ocean Navigation
Professional Engineefing
Short Story Writing

{J Telephony

.M. to P.M.

Canadian residents send coupon to International Correspondence Schools, Canadian, L.,
Special tuition fates to members of the U. S. Armed Forces

Montreal, Canada.

Real Job Security—Get an I.C.S. Diploma! ...Easy-pay Plan...L.C.S., Scranton 9, Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS

IcS| |

August, 1955
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Build the instruments l

the professionals specify... ‘
BUILD EICO KITS--SAVE 50%

EICO VTVMs
in use in labs
of Stromberg-
Carlson,
Rochester, N.Y.

Vacuum Tube |
Voltmeter
KIT $25.95

Wired $39.95

EICO test instrument kits arel
complete and professional from |
circuitry to front panel—are |
utilized by TV leaders lik
Stromberg - Carlson, CBS-Col
umbia, Emerson, ecte., leadin
electronic schools and univer

L

5" Push Pull

sities, and over 60,000 radio-
electronic servicemen coast to Oscilloscope
coast. Kit $44.95

Wired $79.95

Exclusive “‘Beginner - Tested’
step-by-step instructions mak
it easy, educational and en-
joyable to build EICO Kits.
Only basic tools, no electronics
knowledge required. You build
‘em in one evening—they las
a lifetime. Exclusive S5-way
Guarantee on instructions, §
components, performance, life.
time service and calibration
No wonder there are over 15
million in use the world over!

oV & 12V Battery

§ Eliminator & Charger
KIT $29.95

Wired $38.95

42modelstochoose from.
There is an EICO Distributor £
in your neighborhood. Write §
for his address & FREE -
CATALOG PE-8. .

Prices 5% higher 1,000 Ohms/Volt

West Coast Multimeter
= = 05 151200

® Wired $14.90
84 Withers Street
Brooklyn 11, N. Y.
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Letters from Our Readers
(Continued from page 10)

wouldn’t dream of using less than 50 watts. And
1000 watts would be better.

CrarLES R. NicroLS

Como, Texus

There is certainly food for thought in your
suggestions, Mr. Nichols. Regarding the power
used on R/C equipment, however, FCC regula-
tions provide that non-licensed R/C operators
may use R/C equipmeni that has a maximum
power inpul of five watls to the final stage for
crystal-controlled transmitters ysed on 27.255 me.
Ten watls is permitted on the 460-468 mc. band.
Equipment used on the ham bands is restricied
by ham standards, but higher maximum powers
are permitied. For model control, of course, vou
need power to control onlv as far as vou can see
so why use more when a little will do?

HI-FI INFORMATION

B | have recently become interested in hi-fi svs-
tems. In searching for information so that I may
best determine what I like and can afford, I find
that most available data is highly technical and
complicated. Can vou mention sources from which
a very “green” novice can gain basic information ?
I imagine what I am searching for could be re-
ferved to as a “Hi-Fi Primer.”

K. I. TRENER
Phoenix, Arizona

All the information that we have published thus
far, as well as scads of information to be pub-
lished in the future, is directed toward satisfying
the need vou mention. In addition, there are several
excellent books on the subject of hi-fi which have
been published recentlv. A jew of these have been
reviewed in PopuLAr ELECTRONICS and many more
will be discussed in future issues. Offhand, a few
representative titles come to mind: “High Fidelit v
Home Music Systems” by William R. Wellman,
published by D. Van Nostrand Co, New VYork,
N.Y.;“Home Music Systems” by Edward Tatnall
Canby, published by Harper Brothers, New Vork,
N. Y. and “The New High Fidelity Handbook”
by Irving Greene and James Radclifle, published
by Crown Publishers, New Vork, N. Y.

SUBSTITUTE FOR RUBBER GROMMET

B The other night I was putting a new line cord
on my short-wave receiver, and I was at a loss
as to what to do for a rubber grommet to lead
the cord out through the chassis. I didn’ want
to wait until the next dav to put one on. so I
hunted around the house for something to use.
and came across a “Spoolie” hair curler. It looked
good and <erved the purpose
Dick Stmkins
Sepulveda, Calil

CONVERTING 78 PHONO

B After reading Arthur Trauffer’s piece on “Con-
verting Your 78 Phono to LP,” (Mav issue), I
agree with him that 78’s are getting to be out-

POPULAR ELECTRONICS
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As always, Electro-Voice is FIRST! Now E-V sponsors this
unique and exciting contest, that you might hear (perhaps
win) today’s finest matched high fidelity sound systems.
Contest starts August 1, 1955.

WIN this “double-size” first PRIZE!

o WEEK-END WITH HIGH FIDELITY ALL-EXPENSE-
PAID week-end trip for two . . . from wherever you enter
the contest to Electro-Voice—the Home of High Fidelity!

@ LIFETIME OF HIGH FIDELITY MUSIC with your own

incomparable Patrician and the beautiful Peerage con-
sole and equipment.

and LOOK...9 more PRIZES, wonderful o WIN!

| WIN the incomparable Potrician 3 Second Prizes . . . magnificent E-V 15TRX 15-in.

3 three-way speakers!

AJ:(’Y audio reproducer! 3 Third Prizes . . . outstanding E-V 12TRX
( 12-in. three-way speakers!
WIN the beautiful Peerage 3 Fourth Prizes ... powerful E-V
consola and equipment! P 12TRXB 12-in. three-way

l h speakers!
---'---------
. B (LECTRO-VOICE, INC., DUCHANAN, MICH,

] My nearest lorge trading center is

=¥ . . Gentlemen: | wonl @ chonce lo win. Please send me the i
- ! names of nearest parficipating E-Y Distributors. )
; . Name. 1

- 1 [}

® m; k Address 1

L __Zone st 1

ELECTRO-VCICE, INC., BUCHANAN, MICHIGAN Y on ate i

§

August, 1955
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moded. I am particularly interested in a 78 phono
in which the record turntable itself is spun around
by the motor. This is not the same as the one
described in Mr. Trauffer’s article. How can I cut
the 78-rpm speed down to 45 rpm on mine?
Also, Mr. Trauffer did not mention how the
pickup arm is supposed to iall on a 45-rpm record
which is only 7” in diameter. The 78-rpm record
may be 10” or 12" in diameter. \What changes
could he made in this respect ?
StAN GryGATIS
Trov, N. Y.

The phono wnit described by Mr. Trauffer used
a shaft which rotated aguinst an idler wheel. It
was only by changing the diameter of this shaft
that the speed of the phono could be altered. In
the case of a unit such as You describe, which is
apparently a direci-drive svstem, the onlv wav
o change the speed is io change the motor itself.

In anv event, when the phono has been con-
verted from 78 to 45 rpm, the arm must be placed
on - a 45-rpm record manually.

QUERY ON THEREMIN

B I am writing to inquire if you have ever in
the past published a schematic for the construction
of a theremin? If not, could you supply me with
the address of R, 1. Moog Co., which I believe
manufactures a theremin commercially ?
R.A. Avustiv, Jr.
New York, N. Y.

In our April issue, the lead article contained
complete instructions and plans jor building your
own theremin. A copy of this issue may be 0b-
tained by sending 30 cents to our Circulation
Depariment at 64 E. Lake St., Chicago 1, Ill. The
theremin manfuctured by R. A. Moog Co. was
described in the January, 1954, issue of our sister
publication, Rapio & TrLEVISION NEwsS; the ad-
dress of this organization is 51-09 Parsons Blvd.,
Flushing 55, N. V.

TRANSISTORS IN R/C RECEIVER

B Would it be possible to make a transistor-pow-

ered R/C receiver? If so, will you please publish
a diagram in a future issue.

LuciaN Dreosst

Oshawa, Ontario, Canada

4 forthcoming article will give plans for a two-
stage R/C receiver using a transistor in one stage.
The set will not wuse transistors in both stages
because it is difficull to obtain a transistor which
will operate as amplifier and detector at 27 me.
Most transistors operate only in the audio range
and slightly above.

TAPE RECORDING

B It was a pleasure to read yvour May issue, es-
pecially the two articles on “Tape Tvpes and
Timing” and “Tape Recorders.” They were very
timely for me, as I plan to buy a tape recorder.
1 have heard someone mention a tape recorder
that would record on hoth sides of the tape. I
understand that vou can record on the top and

16

bottom of one side and in either direction, de-

pending on the tape recorder used, but I don’t

know about recording on both sides of the tape.
Can you clear this up?

Witriam C. Mabpison

New York, N. Y.

As far as we know, there is no tape-recording
unit that will record on both sides of the same
lape. The possibility of bleed through the tape is
Loo high for this type of operation.

SURPLUS SET CONVERSION

M I have an Army surplus tuning unit, Model BC
746-B, 3825 kc., and would like to know if there
is any way I can connect this to a Zenith AM-
FM receiver. Ii there is no way, can you tell me
how I can put this unit to use?
Jack M. WirLiams
Misenheimer, N. C

1t is difficull for us to visualize the purpose of
connecting the BC-746-B to vour AM-FM radio.
Alwmost all war surplus radio and electronic equip-
ment now on the market is highly specialized and
we sincerely doub! the value of buving “bargain”
unils that are impossible to convert fo a wuseful
application.

CAREERS IN ELECTRONICS

W T have noticed that many of your readers are
Interested in a course in electronics. 1 am, too.
Could you run articles explaining the various
courses available from the mail order schools?
Costs could be discussed along with the subjects
covered, etc. Another question I have is .
what does the title “Electronic Engineer” ¢n
compass?

H. Evcexe Harny
South Gate, Calif.

See our article entitled “Planning To Be An
Electronic Engineer” which appeared in the June
issue, and watch for future articles covering the
training of electronic technicians.

R/C BOATS

B With reference to the article in your May issue

entitled “The Boom In R/C Boats,” T am inter-

ested in obtaining the name and address of the
manutacturer of the “Chris Craft Corvette.”

Ricuarp A. StrAUsS

Detroit, Mich.

This model is made by Sterling Models, 7530-34
N. Hancock St Philadel phia, Pa.

POCKET TAPE RECORDER

B With reference to the pocket tape recorder de-

scribed in your April issue, how is plavback ac-
complished ?

R. L. ANTHONY

Hyde Park, N. Y

Recorded material from the “Midgetape” mav
be heard through an eurphone or anv external
amplifier.  An accessory amplifier with o 2"

POPULAR ELECTRONICS
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VL) TRANSISTOR
APPLICATION BOOK

Now

Available
10

You!

It contairs complete information including wiring diagrams, illustra-
tions, parts lists, everything you need for buiiding over 50 types of tran-
sistorized equipment — using low-cost Raytheon Transistors. .

Whether you are an engineer, an experimencer or a haobbyist, you'll find
maay circuiss of interest t0 you— the complete “how-10-do-it”" on such

jters as timers, receivers, oscillators, geiger counter, metal loca-
tors. plus many other practical and useful trans:stor applications.

Your Raytheon Tube Supplier now has a limitad quantity of this
new book. Buy your copy from him or direct from Raytheon.
Simply send 50¢ to Department P7.

o .RAYTHEON MANUFACTURING CO.

Recelving and Cathode Ray Tube Operations, Newton 58, Massachusetts

RELIABLE SUBMINIATURE AND MINIATURE TUBES - SEMICOMCUCTOR DIOCES AND TRANSISTORS
NUCLEONIC TUBES « RECEIVING AND PICFURE TUBES » MICROWAVE TUBES
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... for the realism of Eondert_; e
hall performance in your home

The “MUSIC LOVERS™
is a new. 3-speed, du
ceramic cartridge, designed to en-
hance the quality of all the popular
high fidelity equipment in use to-
day. Feeds directly into magnetic
or ceramic inputs, allowing the
full advantages of compensation

Cartridge
al-needle

circuits.
¢ Eliminates o Has higher
induced hum output

o Eliminates
‘drag” caused
¥ magnetic

artracrion to

steel turncables
 Increases record

and needle life

FREE!

SHURE BROTHERS, INC.
225 W. HURON ST. « CHICAGO 10, ILLINOIS

Please send analysis booklet on
your “MUSIC LOVERS” cartridge

AR s e re it e e 5

* Response not
affected by load
resistance

¢ 10-second needle
replacement

¢ Individual needle
compliance

Comparative analysis booklet on
the “Music Lovers” Cartridge

speaker is also available from the manufacturer.
The amplifier may be plugged into the same jack

that is used for the headphone.,

LICENSING OF AMATEURS
B 1 would appreciate it very much if you could

| supply me with any information which might be

helpful in obtaining an amateur license.
ArRTHUR R. Harn
New York, N. Y

In this issue of Popurar ErEcTRONICS, We are
introducing a column by Herb Brier entitled “The
Transmitiing Tower.” Vou will probably find the
answers to most of your questions in this column,
which appears on page 68. For additional infor-
mation, we suggest that you write to the American
Radio Relay League, West Hartford 7, Conn.

ELECTRON MICROSCOPE

= Concerning your article on the electron micro-
scope (May, 1955), how much of the magnetic
lens system is enclosed in a vacuum? What other
parts are enclosed in a vacuum, and how is the
object inserted into the electron beam? Can you
furnish me with additional information or the
source of such information on this device?
DoN Apams
Sigourney, Iowa

Aside from the information contained in the
article as it appears in our May issue, we have
no additional data on this subject. It is possible
that further information can be obtained from
Jl\lrlr. Ken Kilbon, RCA Laboratories, Princeton

. J

CITIZEN'S BAND

¥ T would like to know if it is permissible to be
a holder of a citizen’s band license and an ama-
teur’s license at the same time. Also, you made
a mistake in your article on the “Lorenz 61.” Vou
said * . on the license-free band of 27.255
mc . . .. A license is necessary, although you do
npt have to take an examination to get it.
MELVIN STEWART
Pensacola, Fla

”

There is no such thing as a citizen’s band Ii-
cense. Anybody can use the citizen’s band, pro
vided that the equipment used is licensed. Neces-
sary forms may be obtained from the FCC.

AUDIO AND HI-FI SECTION

B How about combining all the material on audio
and hi-fi into one big section in each issue oi
the magazine? I realize that this will mean more
editorial headaches, but it will certainly prove a
convenience for readers who are hungry for news
and technical info on hi-f.
KENNETE D. Smay
Denver, Colo

In response to this and similar requests, we
are doing exactly as suggested, starting with ‘this
issue. 30
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The New Model 70 UTILITY TESTER

FOR REPAIRING ALL

ELECTRICAL APPLIANCES
MOTORS < AUTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 70:
% ® Measures A.C. and D.C. Voltages, A.C. and
D.C. Current, Resistances, Leakage, etc.

o Will ‘measure current consumption while the

Incorporates a sensitive d:rect-reudmg resist-
ance range which will measure all resistances
L commonly used in electrical appliances, motors,
etc.

® Leakage detecting circuit will indicate continu-
ity from zero ohms to 5 megohms (5,000,000

O
u.'mm: .““M“ ohms).
N | ® Will test toasters, lrons, Broilers, Heating
- .‘*.e By A ™3 Pads, Clocks, Fans, Vacuum Cleaners, Re-
B { frigerators, Lamps, Fluorescents, Fans,
YlLl'rY Tss‘reﬂ @

30 VOLTS

Switches, Thermostats, etc.

com.

menfs, |nier-e|emeni shorts, burned
out tubes, etc.

As an Automotive Tester the Model 70 will test:

® Both 6 Volt and 12 Volt Storage Batteries ® Generators ® Starters @
Distributors @ Ignition Coils @ Regulators @ Relays @ Circuit Breakers
e Cigarette Lighters ® Stop Lights ® Condensers @ Directional Signal Systems o
All Lamps and Bulbs @ Fuses ® Heating Systems @ Horns ® Also will locate
poor grounds, breaks in wiring, poor connections, etc.

with all test leads. Also included is a 64 page book book giving detailed ms'rucnons
for testing all electrical appliances, automotive > equipment, TV tubes, efc.

SHIPPED ON APPROVAI.
NO MONEY WITH ORDER - NO (. 0. D.

Try it for 10 days before YOU == am == w= =m = -2 =2 -2 = - = =2 S o0 0w == =

buy. If completely satisfied 1 MOSS ELECTRONIC DIST. CO., INC.

Handsome round-cornered molded bakelite case, 3’/8"x57/a“x2%” Complete I 585

then send $3.85 and pay | Dept. D-152 3849 Tenth Ave., New York 34, N. Y. i

balance at rate of $4.00 per ] Please rush 1 Model 70 1 agree to pay $3.85 within 10 days i
i month for 3 months — Eﬂ l after receipt and £4.00 per month thereafter |

Interest or Finance Charges Name L | il L§

Added! 11 not completely ¥, . 1

satisfied, return to us, no ) 2" o = B S |

- City Zone State
explanation necessary ] == &y
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+ A PRIMER ON CAPACITORS + '-IL + + +

How a Capacitor Work
(Continued from the April issue)

Far too many beginners in electronics forget that in the final analysis there is no
such thing as a “fixed capacitor.” The term is only relative as many a circuit de-
signer chasing “bugs” has discovered to his sorrow.

The capacitance value stamped on a capacitor is only a nominal value. This is
usually the specified value at the standard measurement temperature of 25°C (77F).
Sometimes as in the case of ceramic capacitors it may be the minimum acceptable
value at this temperature.

Sometimes a tolerance on the capacitance value at this temperature is stamped on
a capacitor; sometimes it is not. The term “tolerance” means simply that the capaci-
tor must be within the specified percentage of its nominal value at the specified
reference temperature.

For example, when paper tubular capacitors are not otherwise marked or color
coded, the customary manufacturer’s capacitance tolerances by RETMA standards
for values up to .0019 ,F is —25%, +60%; from .002 to .009 uF, —209%,, +40%;
from .01 to .09 ,F, +20%,; from .1 to 1.0 uF, —10%, +20%, and above 1 ,F + 107,.
This means that a capacitor marked .005 ,F for example, will actually measure
anywhere from .004 10 .007 at 25°C (77F).

Now let’s look at this capacitor when it is heated up to 85°C (185F) in a tele-
vision set. If it is impregnated with stabilized wax, it will drop by about 8% in
capacitance from its original room temperature value. On the other hand, if it is
impregnated with mineral oil, its capacitance may increase by about 2%,. If it is
impregnated with a typical polyester material as in many types of solid-dielectric
paper tubulars, it will increase by about 9%. If it is impregnated with Sprague’s
new HCX hydrocarbon impregnant, the result will be a far more stable, solid-
dielectric capacitor which will increase in capacitance by about only 1% as a result
of this rise in temperature.

The changes in capacitance quoted are typical for the material mentioned. Some
production units will have slightly less change in capacitance while others, of
course, will have slightly more. Capacitors made with plastic diclectric films will
also change in value as the temperature shifts up and down, the amount depending
on the particular plastic film and impregnant used.

This may help explain to you why one paper capacitor will work perfectly well
in a circuit while another will not, even though both “look alike.”

Getting back to the subject of capacitance tolerance, let’s look at dry electrolytic
capacitors. Here the permissible deviation at room temperature from the stamped
value is even wider. General industry practice on aluminum electrolytics permits a
tolerance of —159%, +250% at rated voltages up to 50 volts d-c; of — 10%, + 1007 at
voltages from 51 to 350 volts; and of —10%, +50% at rated working voltages of
351 10 500 volts d-c. And electrolytic capacitors too, change in capacitance value
with change in temperature. Furthermore, differences in electrolyte and paper
spacers will give different answers for two capacitors of the same voltage rating of
the same manufacture made to two different performance specifications.

Let’s take a typical 40 ,F 150 volt d-c capacitor. It may actually measure 45 ,F
at room temperature, and will measure 40 ,F at freezing (0°C or + 32F). It may in-
crease to 49 uF when the set is heated up to +85°C (185F). As the equipment in
which it is used grows older, its capacitance value will decrease with age and may
be down about 10% after three or four years of use.

— = = = S —aF S S T S — = = — =

—To be continued in October issue—

-L -J- -J- This informative message is No. 5 of a Series contributed hy J— J— -I- -J-
T T T Sprague, the world’s largest manufaeturer of capacitors. T T T T
Write Sprague Products Co., N. Adums, Mass., for complete Sprugue catalog.
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MAGINE a giant factory occupying many

city blocks. Raw materials — plastics,
enamels, steel, and copper—move in a
steady stream through the entrance. Fin-
ished products—radio and television receiv-
ers, washers, ironers, and other appliances
—roll out at the other end of the factory.
The time is 1955. Employment: 12,000
workers, operating on a single 8-hour shift,
five-day week.

Let’'s take a small step into the future.
Again, imagine a vast factory covering
many city blocks. Raw materials move into
the entrance in a steady flow; finished con-
sumer products stream from the exit. Pro-
duction capacity is tremendous, five to ten
times that of the former factory. The time
i8 1975. Employment: 12 workers, operat-
ing in three shifts. The factory, however,
operates 24 hours a day, seven days a week.
Impossible? Not in the least—it's almost
here.

In the middle of the 18th century, the
slow changes in the way man manufac-
tured his goods-—which had been evolving
for years—took on definite shape and
form. These changes accelerated until by
the middle of the 19th century almost all
the major producers of manufactured
goods had completely altered their meth-
ods. The ‘alteration was a simple and
logical one  the substitution of mechan-
ical power for human muscle.

Of course, mechanical power had been
used before, but not to so large an extent.
Much earlier, man had relied on his mus-
cles alone, aided by the few simple tools he
could produce. Later, he had learned to

August, 1955

By E. G. LOUIS

Electronics leads the way as man
enters a new era of industrial
progress—the age of automation

use the muscles of domesticated animals.
Still later, man learned to utilize water
power. Finally, steam and electricity began
to take the place of human and animal
power.

Although these changes in production
techniques took place over a period of
many years and, for that matter, are still
taking place in remote corners of the
world, their impact on man’s productivity
and on his standard of living was so great
that they have represented an *“Industrial
Revolution.” Another Industrial Revolu-
tion is now taking place. Like the first
one, the changes it brings will probably
occur over a period of years rather than
overnight. And, like the first one, the new
Industrial Revolution is likely to bring
vast increases in man’s productivity and in
his standard of living.

Just as the first Industrial Revolution
substituted mechanical power for human
muscle, the second Industrial Revolution
is the substitution of automatic controls
and electronic “brains” for human brains
in the performance of routine activities.

Let us imagine how an automatic fac-
tory might evolve in the manufacture of
a simple product like a metal disc.

First, going back to before the days of
chemical and mechanical power, we find

21
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Vital decisions to production problems can be made accu-
rately and promptly with Panellit information system.

that a man might produce a metal disc by
using a simple punch, a die, and a hammer.
The punch, die, and hammer are all pro-
duced laboriously by hand. He places a
sheet of metal over the die, sets the punch
in position, and strikes repeated blows until
the disc is punched out. Since he can
deliver only a limited amount of power
with each hammer stroke, several strokes
are necessary to punch out the disc. Pro-
duction is not very fast—perhaps one disc
per minute.

Realizing that greater production would
be possible if he could punch out a disc
with every stroke, the man uses a heavy
weight in place of the light hammer and
sets up a jig so that a horse or mule walk-
ing on a treadmill will alternately lift
and drop the weight. He increases produc-
tion by several hundred per cent, and now
produces several discs per minute.

When steam, water power, and electricity
become available, man recognizes that he
now has sufficient power to punch out a
number of discs with a single stroke if he
uses a multiple punch and die. After set-
ting up the machine, he need only feed in
large sheets of metal and each stroke of the
punch press produces dozens, or even hun-
dreds, of discs. Production again increases,
and a single man now produces hiundreds of
discs per minute.

However, a large punch press is a dan-
gerous machine. If the man operating it
doesn’'t move his hands quickly enough, he
could be seriously injured when the punch

22

comes down. So, for safety’s sake, the ma-
chine is operated considerably slower than
its maximum rate. But—as electronic con-
trols are developed, man soon learns to
protect himself. By placing a source of
light on one side of the punch press and a
photoelectric relay on the other, he can add
a safety control which prevents the opera-
tion of the machine if his hands are in the
way. He now operates the machine at a
faster rate and produces thousands of discs
per minute.

Logically, the next step is to provide
mechanical hands which feed the metal
plates into position automatically as the
punch moves up. With this arrangement,
the operating speed of the machine is in-
creased still further, for mechanical hands
move more rapidly than human hands.
Since little time is required to load the
feed rack, one man can operate several
machines and can now produce tens of
thousands of discs per minute.

Having gone this far, it is a compara-
tively simple matter to add a conveyor belt
and additional automatic machines to feed
the metal plates from a vast stockpile of
raw material to the feed racks of individ-
ual punch presses. Since the man no longer

—

Micromatic "robot” hones gears auto-
matically. It stores prefabricated parts
and feeds them to honer (1). Parts are
gauged (2). Result is checked by control
unit (3) and shown on signal panel (4).
Gates (5) pass parts to containers.
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has to load the feed racks of individual
machines, he can operate a great battery of
punch presses—and one man now produces
hundreds of thousands, or even millions, of
discs per minute!

And a simple type of automatic factory
has been evolved!

However, the automatic factory of the
future will not be quite so simple. Instead,
a group of machines producing a single
part, such as the metal disc, will be only
a small part of the entire factory. In an
automobile factory, for example, automatic
machines will turn out complete engines,
working from basic raw materials and
metal ingots. Other automatic machines
will mount these engines in chassis which,
in turn, have been assembled by still other
automatic machines. It is possible to build
a complete factory for the automatic as-
sembly of a television receiver, an electric
range, a refrigerator, or any similar item.
Machines will carry out test and inspection

August, 1955

Cartoon of microhoning machine depicts its
many automatic and simultaneous operations.
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operations as well as assembly, insuring
high quality products. Only a few human
“supervisors” will be required, and their
function will be merely to oversee the
operation, to make repairs if a machine
should break down, and to insure that no
interruptions occur in the smooth flow of
production.

If the rejection rate should be high in
an automatic factory, it would indicate that
some part of the factory was not function-
ing properly. In such a case, the electronic
“inspector” would order an automatic test
of machines in the production line. The
faulty machine, once located, would be
switched out of the production line auto-
matically and a spare unit operated in its
place until the human “supervisors’” could
repair the defective ‘“‘worker.”

Fields of Application

Even precision machine work may be
carried out by automatic machinery. One
company has developed a milling machine
with an electronic “brain” consisting of a
tape recorder and electronic controls. To
set up this machine for operation, a highly
skilled, precision machinist first guides the
milling machine to produce a single part.
While he does this, all movements of the
machine are accurately recorded on tape.
Finally, the machine is used to turn out
exact duplicates of the original part auto-
matically by playing the tape over and
over. It is possible to adapt lathes, shapers,
and other machine tools to operate with
tape recorder ‘‘machinists.”

Chemical plants and refineries are espe-
cially well suited to automatic production.
The flow of chemicals through pipes can
be controlled easily by valves. Mixing, heat-
ing, and other processes are easily carried
out using automatic and remote controls.
A single operator may ‘“supervise” a large
chemical plant by means of push buttons
and knobs, keeping a close check on pro-
duction with his hundreds of meters and
gauges. Automatic operation is especially
desirable where dangerous materials are
handled as well as explosives, acids, poison-
ous gases, and radioactive substances.

Diagram of basic “post-process control.”
Machine will be stopped automatically
if tools fail or if tolerances are violated.
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Look underneath the chassis of an older
television receiver. You'll see a “rat’s nest”
of wires and parts. But even such com-
plicated devices as television receivers may
be turned out in a matter of seconds by
means of automatic machinery. Printed
circuit techniques are used. The entire cir-
cuit is reduced to a simple drawing that
can be reproduced on a metalized plastic
plate by a photo-etching process. These
boards are then passed down an assembly
line where automatic robot machinery in-
serts resistors, capacitors, and other com-
ponents in their proper positions in the
circuit. The entire chassis board is soldered
in a single dipping operation.

The National Bureau of Standards
working under the code name of “Project
Tinkertoy,” has developed still another
technique for the automatic production of
electronic equipment. Individual electronic
circuits are built up from small ceramic
cells. These may be manufactured, checked,
and assembled into electronic circuits in a
continuous flow by automatic machinery.
The completed circuits may be tested auto-
matically, with defective units thrown
aside. Only a few changes in the machinery
are necessary to switch over from pro-
ducing radio or television receivers for
civilian consumption to manufacturing
complex radar equipment and specialized
military gear for national defense.

Automatic equipment may be used for
testing and inspecting all types of man-
ufactured articles, from checking the color
on a painted toy to the weight and contents
of canned goods, from inspecting bottles of
liquid for foreign matter to the accuracy of
precision machine parts, from the thick-
ness of metal plating to the operation of
a complete engine. In some cases, auto-
matic machinery may be used for making
simple repairs.

Effect on Future of Mankind

Of course, such a radical change in pro-
duction is bound to have a great effect on
mankind. It will mean the availability of a
greater variety of products of consistently
high quality, more leisure time for individ-
uals, and a greater variety of jobs. Differ-
ences between ‘unskilled,” “semi-skilled”
and “skilled” workers will disappear be-
cause most factory workers will be skilled
technicians, enjoying good wages, interest-
ing work, and short hours.

There will be a demand for highly skilled
machinists and precision workers to make
“master” tapes for the control of machine
tools. More engineers will be needed to
design and to build automatic machinery.
And there will be a great demand for tech-
nicians and operators to “supervise” and to
maintain the automatic factories.
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Auomatic aluminzins of TV picture tubes
at RCA plant usimg Stokes automation.
Close-up at right shows how fixed ramps
on “he track trip veriows levers. This action
controls the ope:ration of other machines.

While there may be seme temporary un-
employment in a faw irdustries, this will
soon be -aken up by the r2rease in produc-
tion and tke new ‘industries which will
spring up. For, just as e first Industrial
Revolutior. caused a temrerary loss of em-
ploymemt in one or tvo industries, it
eventua'ly resultec in & higher over-all
standarc of living for mankind, in more
employment, and in moce leisure for the
average man. And the Second Industrial
Revolution, _ike the first ene, will not hap-
pen overnight—it will ke soread over many
years, with the newer inZustries, employ-
ing relatively few workers, changing over
first.

With autcmatic factorizss and machines
having such a tremendous impact on
human activity, yoa woukl expect a new
term to describe this Jeld. There is one.
Watch for it; you?ll se= it often in the
future: dutomation! 30F
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Morse Code Converter

ACCURACY AND SPEED are features of the
“Trak’” code converter, the first successful
operating instrument that can convert
Morse code signals either from the air or
perforated tape, and translate them auto-
matically into a printed message on a
standard teletypewriter printer.

An all-electronic converter, the device
accepts signals from a radio receiver at any
speed from 10 to 600 words per minute. It
then translates the signals into suitable
electric pulses for a standard teleprinter
which prints the message text. The con-
verter works equally well on signals pro-
duced by hand or machine keying. It also
will scan undulated inked tape by means
of a sweep scanner. Similarly, its output
can operate reperforator equipment or key
land-line loops to remote teleprinter units.

“Trak” instantly adjusts to different
speeds of code transmission, automatically
compensating for changes of pace. Special
memory circuits permit it to “copy behind”
in the same way as a human operator
would. The development of the device was
largely the work of William Reid-Smith-
Vaniz, Jr. (shown in photo) of C. G. 8.
Laboratories, Inc., Stamford, Conn. —{30;
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Unique Features, Advanced Design in Hi-Fi Units

INTENDED FOR CUSTOM HI-FI installations
are the A-440A preamplifier-equalizer and
the A-340A power amplifier, introduced
by Altec Lansing Corp. Although the two
units are designed to be used together, they
may be interchanged with similar units of
comparable quality for satisfactory results.

The A-440A features a hinged door that
hides all controls except the ‘“‘on-off” vol-
ume knob. With the door open, all controls
are accessible. On the inside of the door
are printed instructions for selecting rec-
ord equalization settings, of which 25 are
available. Another facility allows any in-
put circuit to provide programing for tape
recording while monitoring from the tape
playback head; this permits listening to a
program on tape while it is still being re-
corded. The unit is self-powered, and each
of five inputs has its own level control.
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Also included are separate bass and
treble controls, and provision for changing
[rom ‘“volume” to ‘“loudness” control. Fre-

gquency response is reported as 5 to 100,000
cycles = 1 db. Net price is $139.00.

The A-340A power amplifier features a
newly developed output circuit that uses
type 6550 power tubes. These tubes, which
have a capacity of 100 watts, do not require
balancing. They enable the A-340A to de-
liver 35 watts with less than 0.5% distor-

tion. Frequency response is said to be 5
to 100,000 cycles = 1 db. Net price is
$159.00.

For more data, write to manufacturer at
161 Sixth Ave., New York 13, N. Y.
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ELECTRONIC
FISH-FINDERS

Ultrasonic beams penetrate ocean depths; their echo signals

provide valuable data on fish and other undersea objects

ISH may travel in schools but they are

not learning enough to beat ncew elec-
tronic devices that locate them silently and
accurately. Electronic ‘“fish-finders”—once
an experimental novelty—are now being
used widely by commercial fishermen to
great advantage. Many leading manufac-
turers, in response to increased demand,
arc producirg and promoting these devices
enthusiastically.

Fish-finders work in a way very similar
to sonar systems, popularly termed “under-
sea radar.” Ultrasonic impulses of electron-
ically generated energy are transmitted
through the water. Upon contacting fish,
the energy is reflected back to the ship as
an echo sighal. This signal is then trans-
lated by indicating units into information
that reveals the location of the fish.

The successful results obtained with
these devices when used by commercial
fishing enterprises scem to justify their
initial cost. For example, using Minneapo-
lis-Honeywell's “‘Sea Scanar,” the whaler
“Nahmint”-—out of British Columbia—
caught 539 whales during a recent season.
According to the harpoon gunner, a large
part of this catch would not have been
made without the scanner unit.

S
o
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Captain Henry Rollins of the “Malolo”—
out of Newport News, Va.—commenting
on the Edo “Fishscope,” reports: “On my
first trip with the ‘Fishscope’'—the first
in our area—we had made a set and were
dragging down with the rest of the fleet.
The scope showed a real good concentra-
tion of fish, but after ten minutes it dis-
appeared.

“I turned and headed right back through
that school and after an additional 30
minutes hauled back with 14,000 pounds.
The rest of the fleet held their original
course, and when they hauled back two
hours later each boat had only 1000 to
3000 pounds. After that, my only trouble
was the other boats pressing in on me as
they knew I was only fishing when I saw
fish. That problem is solved now. They all

(Y]

have their own ‘Fishscopes’.
Depth-Sounding and Navigation Aid

In addition to locating sea food, most
fish-finders are readily adaptable for other
related applications, such as depth-sound-
ing and locating submerged objects. The

Bendix DR-12, for instance, furnishes two
scanning beams, selected by the operator.
locating fish,

A wide beam is used for
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Panoramic view of un-
dersea area is obtained
with “Sea Scanar.” As
its “eye” automatically
sweeps back and forth
over a 180° angle, fish
and other underwater ob-
jects show up as pips of
light on screen of cath-
oderay tube. Range
and scanning angle are
selected by operator,

while a narrow beam provides an ideal
scan for navigation.

Similarly, ECA4’s “Fischlupe” provides
subsurface information and is so sensitive
that it detects and shows whether the in-
dication on the CRT scope is being caused
by a single fish or a school.

Unique for its size and weight is Raythe-
ow’s “Fathometer.” This device, said to be
the world’s smallest portable electronic
unit of its kind, can be employed in a row-
boat and is especially recommended for use
in rivers, lakes, and shoal waters.

Size, complexity, capability, and price ot
these units vary considerably, depending
on their intended use. The following is a

list of typical manufacturers of such equip-
ment, together with representative com-
mercial models which are currently avail-
able.
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Pacific Division,
N. Hollywood, Calif.—The “Fish Magni-

Bendix Aviation Corp.,
fier” is an attachment for use with
various models of the Bendix Depth
Recorder. It provides a magnified view
of any underwater section already de-
tected on the recorder. Indications are
by stylus traces on a chart. Ranges are
available up to 25 fathoms (150 feet).

Edo Corporation, College Point, L. I., N. Y.

The “Fishscope” shows pips on the
screen of a 77 CRT indicator. Any 10-
fathom sector can be magnified 25
times. Maximum range is 250 fathoms.
Components are self-contained and can
be readily interchanged.

Minneapolis- Honeywell Regulator Co.,
Marine Equipment Division, Seattle,
Wash.—The “Sea Scanar” presents a
“plan position indicator” (PPI) type

*

A 25% increase in size of
catches is reported by E.
Smola of Virginia. Below,
school of fish appears on
screen of Edo “Fishscope.”

POPULAR ELECTRONICS
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ISH MAGNIFIER

Permanent record of area
scanned ig available using
Bendix equipment. Pattern
made om chart by mov-
ing stylus Indicates pres-
ence of undersea objects,

display on a CRT screen. Effectively a
“picture” of the area being scanned, this
display is accompanied by audible echo
signals as in a standard sonar system.
Range is over 265 fathoms.

RCA Radiomarine Corp. of America,
New York, N. Y.—The “Fischlupe” pro-
vides horizontal traces on the screen of
a 7" CRT indicator. An expanded view
of any 8-fathom vertical section is avail-
able. Range is 320 fathoms.

Raytheon Manufacturing Co., Waltham,
Mass.—The “Fathometer” presents sty-
lus traces on a chart. This portable unit

l will operate for eight hours on a single

I. 6-volt storage battery. Its range is 40

| fathoms.

Additional information on any of these

l models may be had by writing to the in-

| dividual manufacturer. —Bo-

l

¥

e

Fish and other undersea okjects show
up clearly on the RCA “Fischlupe.” In-
dicatlons on the screen of the cathode-
1ay tube are in the form of short horlzon-
tal traces. Any 8-fcthom sector can be
magnified to provide more accurate data.

Smaliest portable fish-finder is Raytheon’s
“Fathometer.” Withln its limitations, this
unit performs the same functions as more
powerful devices. It is intended for use
in lakes, rivers, and shoal waters. Indica-
" ’ U tlons are made by stylus traves on chart.
| August, 1955
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Electronic Juggler

SciENCE'S FIRST ‘“‘Electronic Juggler” was
a stellar attraction at the U. S. Depart-
ment of Commerce’s exhibit at the German

F fleuonte
Juggler

Industries Fair held recently in Hanover,
Germany.

Built by Reeves Instrument Corporation,
of New York City, the “juggler” is a ma-
chine that demonstrates the abilities of
analog computers. It contains its own elec-
tronic brain, eyes, nerves, and arm muscles,
all of which combine to hold a steel rod in

perfect balance. Until balance is achieved,
the machine quivers, jiggles, and jumps. A
servomechanism finally gives the cue that
the rod is balanced.

The “juggler” will then hold the rod in
perfect balance indefinitely without sup-
port of any kind. Should a current of air or
some other force make the rod sway or
start to fall, a computer will instantly de-
termine how far the balancing cup—in
which the rod stands—should be moved to
keep the rod in an upright position. The
computer then transmits its solution to the
servomechanism, which automatically
moves the balancing cup as required.

Engineers say that this demonstration of
continuous “juggling” symbolizes the power
of computers to perform feats of automatic
control in industry. 30—

AAAAAAAAAAAAAAAAL

A.C.-D.C. Converter

SAID To INCREASE the efliciency of an elec-
tric shaver up to 60%, a new model of the
“Bing Crosby
Shavex” con-
verts alternat-
ing current
(a.c.) to direct
current (d.c.).
Announced by
the Shavex
Company of Los
Angcles, Calif.,
it uses minia-
ture compo-
nents and is
U. L.-approved.

Priced at $7.95, the “Shavex No. 911"
should be available wherever electric
shavers are sold. —{30~

AAAAAAAAAAAAAAAAAAMAMAAMAMAAAAAAAAAAAALAAAAAA

“Brain’’ Is Smallest and Fastest

A MINIATURE ELECTRONIC “BRAIN,” claimed
to be smaller, lighter, simpler, and faster
than any yet revealed, has been announced

by the Philco Corporation, Philadelphia,
Pa. Named ‘“Transac” (short for Tran-
sistor Automatic Computer), the device op-
erates at phenomenal speeds, can control
the most complex mechanisms, and yet is
about half the size of a shoe box. It can
be operated on ordinary batteries.
“Transac’ can multiply two 6-digit nunm-
bers, such as 956,845 x 934,564, and give the
correct answer in 48 one-millionths ol a
second. Applications include its use in digi-
tal computers and automatic control equip-
ment in business, industry, and the armed
forces. Because of its size and speed, the
unit is said to presage mass production of
transistorized computers, as well as to pro-
vide a long step toward the development of
what scientists call a *“universal com-
puter.” )
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By E. D. MORGAN

Equipment is tested, dropped,
pounded, and burned before it
is rated as safe and tagged

with the Underwriters' okay.

FAMILIAR SIGHT on much electrical
and electronic equipment used today
is an Underwriters’ Laboratories label. Ex-
actly what is implied by the use of this
label, however, is often misunderstood.
Underwriters’ Laboratories, Inc. is a
non-profit organization sponsored by the
National Board of Fire Underwriters. Its
function is to test and inspect materials
and equipment to prevent loss of life and
property from fire, crime and casualty
hazards. To do this adequately, it sub-
jects devices to grueling tests. Only the
hardiest designs survive and earn the right
to the coveted label of acceptance.

It is important to point out that U. L.
approval does not guarantee quality of
performance. The testing is concerned
primarily with the safety aspects of equip-
ment. Thus, the label on an approved
radio receiver, for instance, does not im-

Electronic equipment
is often used by U.L.
technicians, Here,
the split-second op-
eration of a burglary
detection system is
photographed. Accu-
racy is assured by
using a cathode-ray
oscilloscope, a beat-
frequency generator,
and various meters.

August, 1955
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ply that it will perform better than one
not so approved. It dones mean, though,
that the chance of setting a house on fire
is negligible if the approved model is used.

No conceivable method of testing is over-
looked. Much of the test equipment is of
U. L’s own design and they dream up dia-
holical plans to subject samples to the
meanest treatment possible. They try to
anticipate all of the mistakes that could
be made by a ccnsumer. Appliances are
left on for weeks and electric heater cords
are iwisted and untwisted thousands of
times.

Television cabinets gzet a thorough

pounding before they receive U. L. ap-
proval. A large picture tube can be a

e
o g

U m A

deadly weapon wnen broken, as it hurls
tiny fragments of glass in all directions.
To insure against injury, the safety screen
on the front must be capable of with-

AmericanRadioHistory Com



Television sets are subjected to a thorough going-
over by Underwriters” Laboratories, Inc. engi-
neers. Special attention is paid to shock
hazards and to overheating problems.

Cabinets are pounded and safety

glass hit with steel balls in test.

standing such shattering. A pound-and-a-
quarter steel ball is hurled at the set to
determine its fitness for this purpose.

To determine whether a safe is fire-
proof and burglar-proof, U. L. employs its
own staff of “arsonists” and ‘“‘safecrackers.”
These men are masters at their trades and
tackle a new item with drills, sledges,
torches, and explosives. Just to make sure,
the safes are dropped onto concrete from
a second-story level, then placed in a 2000°
F furnace for an hour or so. If the inter-
nal temperature goes high enough to turn
valuable papers brown, what is left of the
safe is returned to the maker with regrets.

Fire doors are tested in large gas
furnaces where flames lick at them until
they are red-hot. Then a fire hose is in-
termittently played on the other side of
the door. Acceptable fire barriers must
pass the fire endurance as well as the hose
stream tests.

U. L.'s Growth

The organization had its unique start
when bulbs were installed at the first
Chicago World's Fair in 1893. These be-
came the Fair's chief attraction-—as well
as its greatest hazard. Fires, started by
the not-yet-perfected lamps and wiring,
were commonplace. This led a group of
New England insurance interests to au-
thorize William H. Merrill, a young engi-
neer, to investigate the situation. He re-
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sponded to each fire alarm at the fair-

grounds. If the causc were electrical, he
would try to locate the defective device
and determine why it failed.

Because of Merrill’s insistence on thor-
ough testing before the lamps were in-
stalled, and correcting their faults before
offering them to the public, Underwriters’
Laboratories, Inc. was born the following
year. Merrill was its first president.

Since then, U. L. has mushroomed. Over
375,000 products have been found accept-
able under its rigorous standards. Testing
laboratories are located in Chicago, New
York and San Francisco, with representa-
tives in nearly 200 cities insuring that the
standards are upheld at the factories. The
work is financed solely by charges made to
manufacturers for the inspection of their
cquipment.

Annual lists are published giving the
manufacturers’ names and their approved
products. Four main lists are prepared
which cover: electrical equipment; fire
protection equipment; gas, oil and miscel-
laneous appliances; and accident hazard,
automotive equipment and burglary pro-
tection.

Good will and impeccable honesty is
the main stock-in-trade of this organiza-
tion. U. L. never solicits business, but in-
dustry has learned that it is well worth the
effort to make sure its products deserve the
U. L. label. —30—
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En enclosed heavy.duty switch is
tested in one of U.L.’s many lab-
oratories. Equipment such as this
is operated repeatedly under ex-
cessive loads before it is ap-
proved and given the U.L. label,

o
-'l"hn-l T

Mln £ha “_?t
umnu Jll‘ﬂ'

an ® h--"-ir
ELECTRIC SIGN

| —

WESTE CAY J st

abom e

.- S F [ e ™ waNEeIIy .u‘.
SHETT ROGING nmiu. r i%s ‘ URATER FELT, -
_ ket .

( 1\‘\\\“\\““n‘s'Ilebstflmmrx't'::}i'mc

i padcrnritecs Jaburate
HOSE CHEMICAL
FIRE S .

ENGINE HQSE

These are only a few of the author-
ized labels used by U.L. to desig-
nate approved equipment. An item
bearing such a label has met speci.
fications and passed severe tests.

BRutomatic flatiron is dropped four
times during continuous operation
test of 500 hours. Temperatures of
various parts as well as operation
of the thermostat are also checked.

August, 1958
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NSWERS to the riddle of what causes
heart disease may come within our own
lifetime, thanks to the studies now being
conducted with tke aid of special electronic
equipment.

Medical authorities have learned, for ex-
ample, that the heart is a natural elec-
tronic pump. Electrical impulses stimu-
late its action. Even when the life vitality
is ebbing out of an isolated and dying seg-
ment’ of heart muscle, scientists can re-
new its vigor for a time by injecting into
it controlled bursts of electrical energy.

To simulate an important life process,
scientists of the Cornell Medical School at
New York Hospital devised the electronic
and chemical apparatus shown here, and
have conducted experiments that reveal
new data about the heart.

Electronics serves two purposes in this
work: first, an electrical shock is given
to the muscle; second, electronic instru-
ments measure and record the results.

One very important advantage in using
electrical shock to stimulate excitable tis-
sue is that the shock can be graded ac-
curately in strength. Once the shock is of
threshold strength, further increase does
not increase the response. In other words,
there is a limit to the amount of muscle
movement brought about electrically.

In the experiment shown here, a thyra-
tron stimulator called an “Electrodyne”
was used to produce pulses of very small
voltages. At times, less than one volt was
enough to produce results.

The stimulated muscle contracts and
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Shown here is the dis-
1 4 sected papillary muscle
Pl 1 ’ of a cat. Attached to

4 . one end of the muscle
is a loop of silk thread.

'SCIENCE METERS A HEART

pulls, by means of a thread fastened to it,
the wire of an electronic strain gauge.*
A record of this action is made by a direct-
writing electrocardiograph. One of the de-
sign features of this device is its push-pull
input circuit which has excellent rejection
of 60-cycle a.c. interference. The sensitivity
of the recording instrument is adjusted so
that the needle will draw a diagram of
convenient size.

Ten seconds before the electrocardiogram
is produced, showing how a certain drug
effects the heart muscle, the level of fluid
in the chamber is iowered about 1 cm. be-
low the base of the muscle to prevent the
short-circuiting of the recording electrodes
by the fluid, as well as to prevent the in-
troduction of too large a shock artifact
in the recording.

The photographs here show how this ap-
paratus is used to measure the effect of
drugs on the heart. But this is only one
of the experiments made possible with this
apparatus. The over-all study concerns one
of the most important of all physiological
reactions . . . for, while you have two
legs, two arms, and many “spare” systems,
your life depends on the continued elec-
trical activity of the heart.

* The sirain gauge is a_resistance wire blaced in one
arm of a Wheatstone bridge circuit. The bridge is
initially balanced. If a sirain is placed on the gauge,
its resistance changes and unbalances the bridge, the
degree of unbalance being an indication of the extent
of the force exerted on the resistor wire. The amount
of unbalance may be measured by a galvanometer (in
this case, an electrocardiograph). Here the unbalance
indicates the pull on a silk thread connected to &
contracting bit of heart muscle.

POPULAR ELECTRONICS
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Muscle is placed between elec-
frodes in plastic holder at left.
Silk thread is attached to elec-
fronic strain gauge for record-
ing muscle’s contractile force.

Close-up view, below, shows heart
muscle between electrodes with
thread going off to strain gauge.

Finally, a glass holder is filled
with solution through which oxy-
gen is bubbled. and heart muscle
is stimulated electrically. Drugs
such as digitalis are added. Re-
’ cording instruments indicate ef-
L\, fect of drugs upon electrical po-
tentials developed by heart
muscles during contraction, and
on its contractile force. New
heart medicines are tested elec-
tronically in similar manner.

August, 1955 ‘ 35
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Liquid Chemical Provides First Aid for Electronic Circuits

ELECTRONIC EQUIPMENT often suffers from
one basic difficulty—failure of contacting
surfaces on control mechanisms. Oxida-
tion and carbonization. may cause high
resistance connections, intermittent op-

A few drops of the chemical will clean and
restore the swiich contacts in this tuner.

eration, pitting, and arcing. In many
cases, the first and obvious approach to
this problem has been to replace the de-
fective parts. But any replacements, after
exposure to the same operating conditions,
will probably suffer the same defects.

To solve this problem, one manufacturer,
Beaver Laboratories, has produced a
cleansing and restorative liquid called
“Contact”—a colloidal solution with a hy-
drocarbon carrier base. Its capillary ac-
tion enables it to penetrate into ordinarily
inaccessible places.

This solution cleans contacts and moving
parts instantly. It also deposits a coating
of “duralube,” a hard-bonding dry lubri-
cant which plates the contacting surface
and resists corrosion, heat and cold.

The non-flammable cleansing action of
“Contact,” combined with the restorative
action of the “duralube’” contained within
it, has many uses in electronics. The solu-

tion displays no resistive, conductive, or
capacitive values even when used in critical
v.h.f. and u.h.f. circuits.

Smoother and quieter operation of small
motors and converters has been achieved
by applying “Contact” with the motors
running. Servicing of controls such as
rheostats and potentiometers is aided by
use of the liquid. The arm of such a con-
trol may become oxidized, carbonized, or
otherwise coated with poor conducting ma-
terial. Loose pieces of carbon in carbon-
type controls often stick to the con-
trol surfaces. A few drops of the solu-
tion clean the contact arm and remove
the loose particles. At the same time, the
coating of “duralube” is provided. The
application of “Contact” on delicate mech-
anisms such as timers, counters, computers,

Cleaning the shaft of a potentiometer.

and thermostats is recommended by the
manufacturer as the ‘“ounce of prevention
that prevents pounds of replacements.”
As a ‘“‘get-acquainted” offer, Beaver Lab-
oratories will send out free samples of
“Contact.” To get a sample, send 15 cents
to cover mailing and handling costs direct
to the manufacturer, Dept. 3B, 86-51 Palo
Alto St, Hollis 23, N. Y.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Powerful Wireless Intercom

NO INSTALLATION OR CONNECTING WIRES are needed
with the wireless intercom which has just been in-
troduced by Semco Electronics Corp., manufacturer
of the “Page Boy” electronic “baby sitter.”

This two-way communication system has a range of
up to several miles and is said to be the most power-
ful wireless intercom yet designed. Each unit is housed
in a mahogany or ivory Plastikon cabinet of sufficient
weight to prevent sliding. The “press-to-talk” control
can be manipulated with finger-tip pressure. List
price is $69.95 per pair in mahogany, $74.95 in ivory.

For further information, write to Semco Electronics
Corp., 17 Warren St., New York, N. Y. —o—
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“Mr. Meticulous”
Makes Transistors

This robot-like machine builds the delicate junction transistor

and then runs a series of tests on it—all within one minute

MACHINE that can perform more than

15 irtricate steps automatically in mak-
ing experimental transistors—the solid
pea-sizec amplifiers that have most of the
advantages of vacuum tubes—is now in
developn.ent at Bell Telephone Labora-
tories. It is familiarly known as “Mr. Me-
ticulous.”

In less than one minute, this unique ma-
chine will take a tiny bar of a special semi-
conducting material, such as germanium
or silicor —a bar almost as thin as a human
hair—examine it carefully for electrical
characte ~istics, and accept or reject it. If
it accepts the bar, the machine will fix a
fine gold wire to a critical point on the bar

Bell Labs scientist R. P. Riesz checks
operation of “Mr. Meticulous.”” Machine
produces four-element junction transis-
tors, never gets tired, makes no errors.

August, 1955 37
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within an accuracy of 1/20,000 of an inch.
Then, still within one minute, it connects
this wire to one of the four wires leading
out of the transistor; flips the bar end over
end; repeats the entire operation with an-
other wire on the opposite side; and finally
runs a series of electrical tests on the com-
pleted transistor.

Junction Transistors for Research

Transistors for research purposes must
be of the highest precision and accuracy.
When fashioned by human hands over any
extended period of time, some transistors
are produced which are substandard and
useless for research purposes. This is the
result of fatigue on the part of the tech-
nician. But “Mr. Meticulous” never gets
tired, never loses his precision or accuracy.
His hand never shakes and his highly or-
ganized electronic “brain” rarely has men-
tal lapses.

Originated by R. L. Wallace of Bell Tele-
phone Laboratories, the machine may
some day be a pilot model for industrial
machines to be used in assembly line tran-
sistor manufacture. At this stage, how-
ever, “Mr. Meticulous” is primarily a lab-
oratory device designed to aid research on
so-called “junction” transistors.

The commonest form of the junction
transistor is a three-layer ‘“sandwich” of
germanium sealed in a metal can a frac-
tion of an inch in diameter. Wire leads
connect to each of the three layers and
extend outside the can. This transistor
performs the same functions as some
vacuum tubes—for example, it amplifies
radio signals.

The new type of transistor assembled by
“Mr. Meticulous” (although he can build
other junction types as well) has a fourth
wire which is attached to the central layer.
For this reason it is called a ‘“tetrode” or
four-element junction transistor. Such tet-

Enlarged view of a
completed transis-
tor, shown beneath
the edge of a U, S.
dime, highlights the
unit’s tiny and deli-
cate structure, The
wire in the photo
is almost as thin
as a human hair.

38

rode transistors are very promising for use
at relatively high frequencies and for
broadband applications such as television
and large bundles of telephone conversa-
tions.

How "'Mr. Meticulous' Works

To utilize “Mr. Meticulous,” an operator
first places an n-p-n “‘sandwich” of germani-
um—as short as the head of a match and
only a little thicker than a human hair—
into a clamp on the machine. The machine
then presses a very thin strand of gold wire
against the bar and the wire edges along
the bar with minute steps of 1/20,000 of an
inch; after each step, the device takes a
quick electrical look to see whether it has
reached the thin (1/10,000 of an inch) cen-
tral layer of germanium to which it must
bond the wire. As soon as the wire touches
this layer, the machine starts measuring
width until the wire reaches the far side of
the layer. The machine then decides
whether the bar is satisfactory. If it is
not, it can be automatically rejected.

If the bar is acceptable, “Mr. Meticu-
lous” retraces his steps to the other side of
the central layer and counts forward a pre-
determined number of steps. At this point,
a shot of electric current is used to attach
the wire to the germanium. The machine
then attaches this wire to one of the four
leads of the transistor itself, and rotates
the bar of germanium end over end. It
automatically goes through the same series
of operations on the other side of the bar.

Finally, the machine runs a series of elec-
trical tests to determine whether the com-
pleted transistor has the proper operating
characteristics for research purposes. If
the transistor fails any of the tests, it can
be automatically rejected. If it passes, “Mr.
Meticulous” puts it aside as finished busi-
ness and goes on to the next bar of tran-
sistor material. 30~
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“OVER THE HORIZON”

Super-powered transmitters
beam TV and phone signals
up to 200 miles without

help from relay stations

IRECT television and multichannel tele-

phone transmission through space for as

much as 200 miles—without relay stations
and at ultra-high frequencies—is now a
reality, according to announcements by
Bell Telephone Laboratories and the Mas-
sachusetts Institute of Technology. Video
and audio information can both be sent
“over the horizon” on u.h.f. channels in an
extension of a transmission technique re-
cently applied to the continental defense
system.

Over-tke-horizon transmission means that
longer communications bridges are possible
over. water and rugged terrain. In the
present microwave radio relay network
across the United States, relay stations are
only about 30 miles apart.

Standard AM radio broadcasting em-
ploys waves that follow the earth’s curva-
ture. But waves used in television and
telephone relays were presumed to travel
in a straight line. For many years, “line of
sight” transmission between antennas
placed on towers on the horizon (about 30
miles apart) was thought to be the only
practical means of transmitting by radio
the wide bandwidth needed for television
and multichannel telephone service.

Augqust, 1955
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RANSMISSION

This was disproved after years ol re-
search at M. 1. T. and Bell Telephone Lab-
oratories. The Bell Laboratories’ research
stemmed from Bell’s success with trans-
continental microwave systems for carry-
ing telephone conversations, radio and tele-
vision programs from coast to coast, and
their continued interest in radio propaga-
tion. The M. 1. T. interest was stimulated
by work for the Government in radar and
overseas broadcasting.

Scientists knew that ultra-high frequen-
cies traveled “over the horizon” under cer-
tain conditions but believed them to be too
weak and undependable for practical use. In
the course of investigating occasional in-
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terference attributed to these waves, how-
cver, the scientists discovered that many
actually overshot the relay towers they
were aimed at and arrived at farther
points with remarkable consistency.

The next step was to provide reliable
long-distance transmission *“over the hori-
zon.” Engineers did this by erecting larger
antennas and using higher power than is
employed in the conventional microwave
system. Thus, they put to use the weaker
signals that drop off a straight radio beam
beyond the horizon and are reflected or
scattered to distant points by the atmos-
phere.

The effect of the new system is very
much like that of a powerful searchlight
which casts a beam in a straight line. A
searchlight aimed at the sky can be seen
from the ground miles away, even when
the searchlight is behind a hill. This is
possible because some of the light is re-
flected and scattered by the atmosphere.

In order to make use of over-the-horizon
transmission, 10-kw. transmitters and 60'-
diameter antennas are being employed,
representing 20,000 times the power and 30
times the antenna area used in the present
transcontinental microwave system. It was
found necessary to employ the lower fre-
quencies (in the uh.f. band) to develop

with available equipment sufficient power
to attain a satisfactory degree of re-
liability.

Even after scientists learned that trans-
mission was possible “over the horizon,”
they were not certain that this medium
would support the broad band of frequen-
cies needed for multichannel telephone or
television transmission. In the fall of 1953,
they found that they could transmit 12
voice channels “over the horizon.” Tele-
vision was first successfully transmitted
this way in 1954 between Bell’'s Holmdel,
N. J, laboratory and the M. I. T. Round
Hill Research Station near New Bedford,
Mass., a distance of 188 miles.

Bell and M. I. T. scientists emphasize
that this success with over-the-horizon
transmission will probably result in a sup-
plement to—rather than a replacement of
—line-of-sight radio relay systems.

Over-the-horizon signals are not to be
confused with a similar type of transmis-
sion known as “ionospheric scatter,” which
is useful in long-distance transmission of
telegraph signals at relatively low frequen-
cies. Unlike ionospheric signals, the over-
the-horizon technique provides signals that
are useful for the wide bandwidths re-
quired for a television picture or by many
telephone channels.

AAAAAAAAAAAAAAMAMAAALAAAAAAAAAAAAAAAAAAAAAAAL

Electrostatic Tweeter

DESIGNED AS A LOW-COST high frequency
reproducer, the SKL-100 electrostatic
tweeter uses the electrical forces devel-
oped between the two plates of a capacitor
as the source of its audio output. A thin
diaphragm of polystyrene is covered on one
side with gold leaf, while the other surface
rests against a perforated metallic plate.
The gold leaf and the plate are connected
through a suitable network to the ampli-
fier output.

This type of speaker requires a bias d.c.
voltage to stress the dielectric which is, in
turn, modulated by the audio a.c. signal.
The SKL-100 covers the frequency range
above 5000 cps. ‘“Highs” are distributed
over a wide angle by the louvred deflection
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plate. Data on this unit, which retails at
$5.00, are available from Kingdom Prod-
ucts, Ltd.,, 23 Park Place, New York 7,
N. Y.

Enclosure Has Adjustable Port

THE NEw “TUNE-A-POrRT” speaker en-
closure may be adjusted by the user for
best tonal out-
put by means
of two external
knobs that raise
or lower the
port opening.
This bass reflex
type cabinet ac-
commodates 12"
or 15" single-
unit, coaxial, or
triaxial loud-
speakers. Ten
thousand cubic
inches of space
are enclosed
within its pad-
ded interior.
Over-all size is
36” high by 24”
wide by 17” deep. Retail price is $69.50. For
complete details, write to the manufacturer,
Standard Wood Products Corp., 47 W. 63rd
St.,, New York 23, N. Y.
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Empty spaces in 225 x 300’ parking lot
are readily spoit2d cn television screen.

N=Z OF THE newest applications of
c.osed-circlit television is in a parking
lot. Mounted atop a light standard is a
compact, lightweight “TV eye”’ camera. It
is conrected to a 21” receiver located in
the lct’s entrance booth. When a motorist
drives into the lot, the attendant need only
glanc2 at his TV screen to locate a vacant
space. The “TV eye” may be rotated to
provide a complete view of all sections of
the parking field.

The installation shown hnere is used by
the Downtown Merchants Association, Oak-
land, Calif. Photo at top is an actual shot
of part of the parking area, as seen by the l?i-l:,;I
attendant on his screen. The TV set is '
housed in the hut shown in the center i
photo, while the simplified block diagram
(right) shows how the system works. Note
provisions for controlling pan and tilt of
the TV camera. Below is an over-all view
of the parking lot, which has become a
more orderly and safer place with the aid g:'zrl\!, i‘gif%’fﬁf&?g%%% lgﬂlg:ﬁn.
of electronics. —30- f. D—PAN AND TILT MOTORS. ’
£—PAN AND TILT GONTROLS.

(=]

7
OVERHEAD
TGk on[[@ Jorr

A—~TV EYE CAMERA IN WEATHERPROOF
HOUSING.
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Underchassis view of light.operated
relay. The photocell and lens as-
sembly, which makes use of a rub-
ber attachment plug, is mounted
on the left chassis flange.

Using the CdS Photocell

HOTOELECTRIC devices have myriads

of uses in homes, public buildings and
factories. They may be used to open doors,
count objects, warn of smoke or fire, or
serve as intrusion alarms—to mention only
a few applications. They are essentially
rugged and reliable, and have met with
widespread acceptance.

There is one fundamental disadvantage
inherent in the majority of the phototubes
and photocells presently available, namely,
their low output current. To be useful,
the output of the light detector must oper-
ate a relay, counter, or other device. Be-
cause of the low current, an amplifier is
normally used to boost the output suffi-
ciently to be of value. The addition of the
amplifier complicates the unit.

Recently, a new type of photocell was
introduced which has suflficient output, with
proper illumination, to operate a sensitive
relay or counter directly. Known as the
cadmium sulphide photocell, it is a photo-
resistive type, i.e., its resistance changes
when it is illuminated. The sensitive ele-
ment, a crystal of cadmium sulphide, has a
very high resistance (ranging from hun-
dreds of megohms to as high as tens of thou-
sands of megohms) when it is dark. Its
resistance decreases very rapidly as more
and more light strikes it. Thus, if a voltage
is applied to the cell, the amount of cur-
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By MARVIN LUBIN
WALLACE SAMUELSON

Light-operated relay employing
the new CdS (cadmium sulphide) i

photocell has a number of uses

S o T M T3 T ey v g

rent flowing through it will be an indica- |
tion of light intensity. Under proper condi- "
tions, this current may be sufficient to op-
ecrate a sensitive relay.
A basic circuit for this type of device is
shown in Fig. 1. Voltage is applied across
the series combination of the photocell and
a load. When the cell is dark, the resistance
is high and current flow is very small.
Under illumination, current flow increases.
This photocell is the basis of the very
simple, easily built, light-operated device
shown in Fig. 2. Here the operating voltage
is obtained by rectifying the line voltage
(117 volts, 60 cycles) to give about 130
volts, d.c. Since the current drain is very
small, the rectifier, SR/, can have a rating
of only 20 ma., although a unit with a
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PHOTOCELL
Vi

Pictorial diagram of relay.

Jarger rating may be used if desired. Sev-
eral alternate relays are given in the parts
list; any relay with an 8000-10,000 ohm
coil which will operate on 1 to 3 ma. is
satisfactory. One advantage of this device
is its very low power drain when the pho-
tocell is dark. Under this condition, power
consumption is negligible.

Construction is extremely simple, as can
be seen {rom the photograph. Any chassis
of convenient size may be used. Mounting
of parts is not at all critical, as long as the
line voltage is well isolated {rom the chas-
Sis.

The cadmium sulphide cell employed in

[ 0,
TERMINAL LINE
STRIP PLUG

this unit is very small, which means that
it will not intercept much light. Therefore,
a lens system was added to concentrate
the available light on the photocell. A novel
(Continued on page 121)

PHOTOCELL

LIGHT
SOURCE =53} @:

R1—4700 ohm, 12 w. res.

C1—20 ufd., 150 v. elec. capacitor

SR1—20 ma., 130 v. selenium rectifier

RYI1—S.p.s.t. relay, 8000-10,000 ohm coil (Sigma
4F; Relay Service Co. RS Midget*; Potter & Brum-
field SS5D)

VI1—Cadmium sulphide photocell (Standard Elec-
tronics CdS-3 Type DR-1.5 ma.}*"

SOl—Chassis type a.c. socket (Cinch-Jones 2R2)

1-—Rubber handle plug

l—Line cord and plug

I-—Lens. 1V4” diam.. 1” focal length

I-—Single lug tie point

14”7 % 6" x 2” chassis base

Misc. screws, wire, solder, etc.

*Available from Relay Service Company, 1310-12
North Pulaski Rd., Chicago 51, 1lI., at $3.30 each.
Specify Part No. R-1000A for s.p.s.t. NC contacts,
Part No. R-1000B for s.p.s.t. NO contacts, and Part
No. R-1000C for s.p.d.t. contacts. This latter relay
is $3.50.

**Availcble from Standard Electronics Div. of Hupp
Corporation, P.O. Box 513, Carlisle, Pa. at $3.95
each.

Total cost of parts, approx. $11.80

Fig. 1. Circuit showing basic operation.

SRI
RECTIFIER
20MA.

SOl

OUTPUT
)
Vi H7VALC.
PHOTOCELL pr——
ct
+ ] 20ufd.
=

ARLI
D.C. RELAY
SPS.T

9000
Fig. 2. Schematic diagram of the relay.
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By GEORGE BERRY

Strictly for the beginner;
the how and why of radio
or electronic schematics

plus pictorial vs. wiring

F YOU enjoy building and experimenting

with electronics, but still feel a bit shaky
about wiring up circuits directly from the
schematic diagram, take heart. Pictorial
diagrams are all right to start with, but
they are not as easy to follow as they look.
But schematic diagrams are actually much
easier to understand than they would seem
to be. Most of them are a lot simpler than,
say, a road map, and easier to figure out
than a diagram of an end-run play in foot-
ball.

Let’s assume you already recognize the
standard symbols for the common parts—
tube, capacitor, resistor, and coil . . . bat-
tery, headphones, antenna, and ground.
Once you have some idea of what these
different gadgets do, it’s almost impossible
to mistake what the symbols mean. They
were designed that way.

The idea of the schematic diagram is
simply to show what is connected to what,
in the simplest, most direct manner possi-
ble. You can take a schematic and compile
from it a list of what connections to make.
Then you can follow that list with a solder-
ing iron and pliers and the circuit will be
all wired up. Experienced people, including
engineers, usually do this mentally while
they are working.

Let’s take an example, say, the simplest
possible one-tube radio receiver. This set
will work, incidentally, but don’t build it
except for practice. A very few more parts
would make a vastly better set, but that
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would spoil the neat simplicity of our ex-
ample. The schematic is shown in Fig. 1.
Now let’s proceed through the mental proc-
esses that go with wiring it up.

First, mount on a board those parts
which ought to be screwed down. That
means the tube socket and the tuning ca-
pacitor. Let’s use a big board and set the
batteries on it too, so that it can be carried
around. There are few sounds as discour-
aging as the ‘“‘clunk” of a heavy B battery
plunging to the floor, accompanied by the
ripping noise of taut wires pulling radio
parts out by the roots.

The coil can be screwed down, too, if it
has a bracket. Some screw terminals or
Fahnestock clips for the antenna, ground,
and headphones need to be fastened on as
well. Now we are ready to wire. Starting
at the left, we see that the antenna termi-
nal, one end of the coil, and one side of
the tuning capacitor C2 should all be con-
nected together. Do so. Next, and rather
naturally, the ground terminal, the other
end of the coil, and the other side of the
tuning capacitor C2 all go together. The
frame side of C2 is always the ground side:
Now note that the little mica capacitor Cz1
and the resistor R1 are connected directly
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across each other. Let's solder them to-
gether, and then see where the combination
goes . . . one end goes to pin No. 5 on the
tube socket while the other end goes to the
tuning capacitor—that side which 1s con-
nected to the antenna.

Where do the other socket terminals go?
Well, No. 3 goes directly to one side of the
phones. While we are at it, let’s take care
of the other side of the phones. A long wire
goes to the positive side of the B battery;
make it red for “+”. Now there are only
two connections left on the socket. Pin
No. 2 goes to the negative side of the A bat-
tery, so let’s solder a wire there. It goestoa
couple of other places, too. In fact, it looks
as if pin No. 2, the “A minus,” the "B
minus,” and ground are all connected to-
gether. Does it matter just what wires go
where, so long as these four places are all
connected together? Well, it matters at
v.h.f., but not down here in the AM broad-
cast band. Let’s do it in some reasonably

GND (TO CHASSIS)

Fig. 1 {facing page). A
wiring schematic contains
the identical information
conveyed in the pictorial
schematic (Fig. 2 at the
right). Beginners tend to
favor the use of the pic-
torial: but once familiar
with the essentials behind
the true wiring schematic,
it becomes obvious that the
latter will always be best.

August, 1955

direct way. A wire from socket pin #2
should go to the frame (ground) side of
the tuning capacitor. It can be easily
routed around via the terminal on LI.
Color should be black for ground, negative,
and such things, if we are particular. As
the B battery will be sitting alongside the
A battery, let's make the wire about six
inches longer than necessary. Skin the in-
sulation six inches back from the end and
connect that to “A minus”; then skin the

end and connect that to “B minus.” It is
simpler that way.
Now we ought to be finished . . . except

for pin No. 7. That goes to the plus side
of the A battery, and nowhere else. Better
put a clip on the battery end of the wire
so we can turn off the unit.

Clip a wire from a water pipe or bed-
spring or something onto the “ground” ter-
minal, drape ten feet of old magnet wire
from a defunct auto speaker field over

(Continued on page 102)
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Tester

By HARVEY POLLACK

Why waste good film on flash
shots when this indicator will

test your flash gun's operation

OR THE CAMERA USER, nothing is so
aggravating as a flash bulb which fails
to go off when a crucial, never-to-be-re-
peated scene is being photographed. Al-
though many flash guns are equipped with
a “test” position in which the condition of

BLACK

H7Vv.AC.
WINDING
OLD NE2
FLASH BULB NEON
BASE BLACK LAMP

Wiring schematic of the flash-gun tester.
Note the simplicity of the circuit which
uses a filament transformer and a neon
bulb. The plug to the flash-gqun bulb
socket is made from discarded bulb base.
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External view of the tester showing a ciga-
rette on the right for a comparison of size.
The neon bulb is mounted in a rubber
grommet on the panel near the cigarette.

the cells may be checked by observing the
brightness of a flashlight bulb inserted in
the socket, inexpensive cameras like the
Hawkeye Flash and the Kodak Duoflex [
and II cannot be tested this way.

The simple little tester described here
can be made up for less than $1.50. It
checks the flash equipment right at the
flash-bulb socket, with or without film in
the camera. This kind of test reports
simultaneously the condition of the dry
cells and the cleanliness of all internal
contacts.

All that's needed is a spent flash bulb of
the right size, an inexpensive filament
transformer of the 6.3-volt variety (a Stan-
cor P-6134 was used in the author’s model),
an NE-2 neon lamp, a small box of metal
or wood, and two rubber grommets.

The test plug that goes into the flash
socket is made from the base of the
burned-out flash lamp. Wrap the latter in
several layers of cloth and break the glass
by rapping it with a hammer. Break away
most of the glass shards with a pair of
pliers, then soak the metal portion in boil-
ing water for about five minutes to soften
the cement. After this, the remaining par-
ticles of glass can be removed easily with a
screwdriver. Unsolder the old wire leads
from the center contact and the brass shell,
and then resolder a 2’ or 3’ length of twin
line cord to the base as shown in the illus-
tration. To finish the plug neatly, fill the
hollow with molten sealing wax or ordinary
paraflin.

Wire the circuit as shown. The NE-2
lamp projects up through the hole in one
of the grommets and is firmly supported
by friction; the remaining grommet is used
as an exit hole for the test lead carrying
the plug.

When the flash equipment is ready to be
tested, plug the remodeled flash-bulb base
into the socket. If there is film in the
camera, cover the lens with a piece of
cardboard to avoid fogging the film. If the
neon tube flashes when the shutter is op-
erated, the batteries and contacts are good;
if it fails to do so, the bulbs will not fire!

The principle of operation is so simple
that practically nothing can go wrong. As
the shutter makes instantaneous flash con-
tact, the cells in the flash gun send a pulse of
current through the 6.3-volt winding. This
voltage is stepped up by transformer action
to a potential sufficiently high to fire the
neon lamp. If the cells are weak or the
constacts are dirty, the neon lamp will not
glow at all. 30
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Add a professional touch to
local amateur talent contests

and shows with this simple,

easily built applause meter

August, 1955

Build Your Own
Applause Meter

By LOUIS E. GARNER, JR.

MATEUR CONTESTS are never com-

plete without an applause meter of
some kind. Here is a unit that will add a
professional touch to any amateur show—
whether at a church benefit, a local high
school show, a lodge show, or a civic group’s
charity performance.

But an applause meter need not be con-
fined to the job of judging contests. Since
it is basically a simple sound level meter, it
may be used in dozens of other applications
—from checking relative noise levels in an
industrial plant to determining the efficien-
cy and performance of a p.a. system by
checking sound levels in various parts of
an auditorium.

Assembling this applause meter can be a
lot of fun. Standard, easily available parts
are used throughout, and the circuit is sim-
ple and foolproof. Little or no difficulty will
be encountered even by the beginner in
building the unit—one or two evenings or a
single weekend will provide adequate time.

Construction

As can be seen from the circuit diagram
(Fig. 1), this device is basically a three-
stage amplifier fed by a loudspeaker used as
a microphone. The output of the amplifier
is rectified and passed through a 0-500 mi-
croampere meter. Thus, the meter deflec-
tion is directly proportional to the intensity
of sound striking the speaker microphone.

A standard wall-type loudspeaker baffle

View of applause meter as seen by contest judges. Ordinary
clothesline cleat serves as a support for the power cord.
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was used as a cabinetl for housing the model.
Four rubber feel are attached to its “base”
and a kitchen cabinet handle to its “top.”
Almost any type of housing will serve as
well—a metal utility box, the cabinet frorm
an old table-model radio receiver, or even a
home-made wooden box. The chassis and
control panel are of aluminum. A commer-
cial chassis base (/CA No. 29080) was used
in the model, but a satisfactory chassis can
be bent from sheet stock if preferable. Di-
mensions are not critical. The panel was cut
from an aluminum cookie sheet, but any
stiff, durable material may be used, and
even plywood or hard board, such as Ma-
sonite, is satisfactory.

After cutting the panel to size, check its

fit. In the author’s model, imperfections in
the speaker baffle left several gaps between
the panel and the baffle ““cabinet.” If a snug,
tight fit is obtained, a few %" holes should
be drilled either in the sides or in the top
and bottom of 'the cabinet. These serve the
dual purposes of providing ventilation and
keeping the speaker from heing “muflied”’ by
a closed air chamber, with a resulting drop
in sensitivity. Standard decals are used for
labeling the controls. A clothesline cleat is
mounted on the panel and serves as a holder
for the coiled line cord when the instrument
is carried.

A 6" PM loudspeaker is used as a micro-
phone in the model, but any size PM speaker
from a 2” midget to a 15” giant will do the

R1—250,000 ohm volume control (audio taper)

R2—10 megohm, Y4 w. carbon res.

R3—270K, Vo w. carbon res.

R4—220K, V5 w. carbon res.

R5—27K, Y2 w. carbon res.

R6—47K, Y2 w, carbon res.

R7—1 megohm, Y5 w. carbon res.

R8—220 ohm. 1 w. carbon res.

R9—1 megohm, Y, w. carbon res.

R10—I10 K, Y, w. carbon res.

RI1—IK, 2 w. carbon or wirewound res.

R12—47 ohm, 2 w. carbon or wirewound res.

C1—.005 upid. disc ceramic capacitor

C2—0.1 ufd., 200 volt paper tubular capacitor

C3, C5—0.01 ufd. disc ceramic capacitor

C4—10 ufd., 25 v. tubular electrolytic capacitor

C6—0.1 ufd., 200 volt metalized paper tubular
capacitor

C7, C8—20-40 ufd., 150 volt dual tubular elec-
trolytic capacitor

C9--0.25 ufd., 200 volt paper tubular capacitor
(optional—see text)

T1—Speaker output transformer, 5000 ohms pri.,
3.5 ohms sec. (Merit Type A-3026)

T2—Small power transformer: 150 v. @ 25 ma.,
6.3 v. @ 0.5 amp. (Merit Type P-3046}

S1—S8.p.s.t. toggle switch

SR1—20 ma. selenium rectifier (Radio Receptor
Type 8Y1)

V1—Type 6AU6 tube

V2—Type 12AT7 tube

CRI—Type IN34 crystal diode

M1—0-500 microampere, 2V%" diam. meter (see text)

1-—6" PM loudspeaker (see text)

I—7-pin miniature tube socket

1—8-pin miniature tube socket

I—line cord and plug

l—speaker wall baffle

I—kitchen cabinet pull (handle)

I—control knob

I—clothesline cleat

2—2-terminal tie point

I—7-terminal tie point

4—V5" rubber grommet

1—34%” rubber grommet

I—sheet of aluminum (about 8" x 10”) for panel

4—rubber feet

l—chassis (ICA #£29080, 3" x 613" x 114")

Misc.—ground lugs, machine screws, nuts, wire,
solder, etc.

Total cost of parts, approx. $28.00

27K
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Fig. 1. Schematic diagram and ' - GREEN
parts list for the applause meter. 3 A BCACK
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job, although the larger speakers may be
slightly more sensitive. Use any PM speaker
that is available. It may surprise you to
learn that a dynamic loudspeaker will op-
erate very satisfactorily as a microphone,
provided that it is properly matched to the

amplifier. An output transformer is usual-
ly employed for matching. This “micro-
phone” characteristic is utilized in many
intercom systems where a single unit serves
as both loudspeaker and microphone. A
crystal or a high impedance dynamic

Pictorial diagram of the applause meter, indicating the suggested method of wiring the
various components. The photographs show location of the components on the chassis.

August, 1955
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microphone could be used in place of the
loudspeaker. In such a case, the match-
ing transformer, T1, would not be needed.
Replace RI with a 2-megohm control and
connect the microphone leads directly
across it.

When all chassis machine work has been
completed, mount the transformers, tube
sockets and other components using small
machine screws and hex nuts. Lock washers
should be inserted under each nut or, as an
alternative, each screw and nut can be
painted with fingernail polish. This step
will keep the screws from working loose
when the instrument is carried about. Use
rubber grommets for protection wherever
wires pass through the chassis or panel. And
take care not to use excessive pressure when
mounting the small selenium rectifier SR 1.
Place a fiber washer under the mounting
nut and between the rectifier and chassis to
serve as a “cushion.” To minimize the
chances of damage, mount the meter last of
all . . . preferably after the wiring is com-
pleted.

Wiring Hints: Since the applause meter is
basically a three-stage audio amplifier, the
same wiring precautions apply as in assem-
bling an amplifier. Lead dress is not too
critical, but the input and output lead con-
nections should be kept well separated to
avoid oscillation and component leads kept
as short and as direct as possible to avoid
hum and noise pickup. Use a hot, clean,
well-tinned soldering iron and rosin core
solder, and complete all connections as
quickly as possible to avoid heat damage.
Take special pains when soldering the ter-
minals of the selenium rectifier, as exces-
sive heat can damage this component.

It is best to wire as much of the main
chassis as possible before attaching it to the
panel. Since the instrument will probably
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be used on the stage of an auditorium or in
other places where a standard outlet may
not, be close by, install a long line cord—12’
to 15’ length is not excessive.

Circuit Modifications: There are two cir-
cuit modifications which may be incorporat-
ed in the instrument . . . (1) a simple “fil-
ter” to reduce the sharp peaks caused by
someone whistling, and (2) a meter other
than the 0-500 microampere unit used in the
model and specified in the parts list. To add
a simple filter, connect a small paper ca-
pacitor across the meter terminals, as shown
at C9. The exact value is not critical; try
sizes from 0.05 ufd. to 0.5 ufd. to see which
gives the best results. Voltage rating is un-
important.

A 0-1 ma. meter may be substituted
without changes in the circuit, but the in-
strument’s sensitivity will be reduced some-
what. A 0-200 or 0-100 microampere meter
will give greater sensitivity than the 0-500
unit, but it may be necessary to increase the
size of R10 slightly to reduce “needle slam-
ming” when the sensitivity control is turned
up. Determine the best size experimentally.

Installation

With the wiring completed and checked
for errors, install the tubes and plug the unit
into a wall receptacle. Turn it on and allow
it to warm up for a minute or so. Turn the
sensitivity control all the way up and speak
a few words out loud. An up-scale deflection
should be obtained on the meter. If a down-
scale deflection occurs, reverse the connec-
tions to the germanium diode (1N34). Speak
in a louder and in a softer voice. The louder
the voice, the greater the deflection that
should be obtained. Try turning the sensi-
tivity control back. As it is turned back,
less deflection should be obtained for the
same sound level.

Top view of chassis after
the two transformers have
been mounted and before
any of the wiring has been
done. Location of tube
sockets and rubber grom-
mets can be readily deter-
m‘medfromthispho!oqraph.
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Underchassis view with the major components identified In accordance with Fig. 1.

If a small deflection is obtained even when
there are no sounds in the room or when
the sensitivity control is turned back, don't
worry. There may be some small hum or
noise pickup in the cireuit, but this will not
prevent the instrument’s use. If the “no
signal” deflection is appreciable, check the
circuit wiring carefully. If necessary, shield
the input leads.

To use the completed instrument as an

applause meter, set it on a table so that the
speaker faces the audience. One or more
“judges” may watch it and record the re-
sults. Before a performance begins, ask the
audience for a good “hand.” While they are
applauding, set the sensitivity control so
that the needle deflects about two-thirds or
three-quarters of full scale. Keep the con-
trol at this setting throughout the judging.

30—

View of chassis and panel removed from cabinet.
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Usually mounted on the back of all clock
radios is a tag or sheet describing the
operation sequence. Also outlined on
the back cover is a diagram of the tube
positions, “switched” a.c. outlet, and
controls for setting time on the clock.

Disassemble the clock radio in the same
way that the ordinary household radio
would be disassembled. Before slipping
the radio chassis from the plastic case,
note that the clock is plugged into the
receiver chassis by a small two- or three-
prong male plug., Pull this plug out
and the receiver chassis will be free.

Should it ever become necessary to oper-
ate the radio without the clock, the
“on-off" switch in the clock mechanism
must be shorted. Use an ohmmeter to
determine the correct terminals and con-
nect them with a short length of wire.
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Clock radios differ from ordinary radio receivers in that they

include an electric clock—this is how they may be checked

AmericanRadioHistorv Com

By H. LEEPER

Two spols to be checked for wear and
tear are the connections fo the loop an-
tenna and the entry of the a.c. line
through the chassis wall. If the former is
frayed, it may be necessary to replace
the wire to insure a good connection. If
the a.c. line is cut or scarred, it should
be replaced with fairly heavy a.c. cord
(capable in some clock radio combi-
nations of handling at least 1000 watts).

As is usual with most small a.c..d.c.
household radios. excessive hum or dis-
tortion is probably due to the filter ca-
pacitors. Replace them if they have
broken open or are leaking. Use values
shown on capacitor cartridge and care-
fully observe polarity (coloring of wires)
when soldering new unit in place.

Tocheck the appliance outlet, temporarily
plug in a 100-watt lamp bulb. Before
plugging in the clock radio, of course,
reassemble the connections to the clock
motor and switch. Check the time when
the appliance swilch went into operation.
Also nofe if there is excessive hum in the
speaker, which in some cases may be
due to the clock motor. If faulty time
switching prevails or the hum cannot be
corrected, clock may have to be replaced.
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eiger Counter Probe

By CARTER ROBERTSON

Handy method of adding another
G-M tube to counters utilizing

the CK 1026 in 900-volt circuit

to increase flexibility greatly

OST inexpensive Geiger counters are
not supplied with an external probe.
Such a probe is very convenient to use in
prospecting because it offers better expo-
sure to radioactivity. This article describes
an inexpensive method of constructing a
sturdy probe which will operate with any
Geiger counter using a CK 1026 G-M tube.
Parts required are as follows: a spiral
wire holder for a CK 1026 tube, which can
be purchased for a few cents from a supplier
of parts and kits for Geiger counters or can
be shaped from heavy-gauge bare copper
wire; a CK 1026 Geiger tube:; five feet of
double stranded wire cable; two Fahnestock
clips; a polarized two-prong plug with an
insulated socket: and a s.p.d.t. slide switch.
The probe is made from a metal tube ap-
proximately 8” in length and having a 1% "
inside diameter. A nickel-plated brass tube
of these dimensions can be obtained from a
plumbing supply store for about 50 cents.
Make a wooden handle of any desired
length from a round piece of wood of
the proper diameter with a 14 ” hole drilled
lengthwise through the center for the
wire cable. A cylindrical-shaped wooden
plug can then be fashioned to fit snugly
into the metal tube, and the Geiger
tube holder is mounted on the plug. Drill
a small hole lengthwise through the
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wooden plug for the wire which attaches to
the center electrode of the Geiger tube by
means of a Fahnestock clip soldered to the
end of the wire. This wire should be covered
by polystyrene tubing or spaghetti to pre-
vent leakage of high voltage.

Mount the spiral holder for the Geiger
tube in a hole drilled lengthwise through the
wooden plug, and bend back the end of the
tube holder into another hole drilled about
14" into the wooden plug. A Fahnestock clip
should then be soldered to the end of the
Geiger tube holder where it is bent back,
and the solder should be permitted to flow
around the end of the tube holder to affix it
firmly to the assembly. Solder should also
be applied at the other point where the tube
holder fits into the wooden plug. Care must
be taken so that no metal of the Geiger
tube mounting will touch the metal tube
when the plug is inserted into it. A clear-

WIRE TUBE HOLOER
IS BENT BACK INTO
SECOND HOLE

O 7

END VIEW OF wo00 \RE LEADS TO
MOUNTING RING POLARIZED PLUG

GEIGER TUBE CK1026

Geiger tube mounting in the probe.

GEIGER COUNTER CIRCUIT

POLARIZED GEIGER TUBE IN COUNTER
SOCKET

NOTE: "A': ocormecrs WITH CENTER ELECTRODE IN EXTERNAL
PROBE,

Circuit adaptation for external probe.
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ance of '4;” should separate the soldered
connecticns and Fahnestock clips from the
outer metal shell of the probe.

Drill a network of holes into the metal
tube for a length of three inches. These
should be about 3%” in diameter and evenly
spaced sc as not to weaken the structure of
the tube. The holes permit the passage of
beta radiation to the Geiger tube which
would not normally pass through the wall of
the probe.

Insert the CK 1026 Geiger tube into the
spiral holder, making a tight connection,
The wire cable is fed through the wood'
handle and the two wires are connected to
the Geiger tube mounting. Electrician’s
tape or a metal clamp should be placed on
the wire cable at the inside end of the handle
to take up the strain of pull on the cable.
Fix the handle and the wooden plug in place
by means of small wood screws through
holes drilled in the metal tube. A wooden
plug is fitted into the end of the probe to
complete the assembly. Solder a two-prong

Finished probe assembly ready for attach-
ing to a Geiger counter. The holes permit
beta ray entry into the CKI1026 tube.

polarized plug at the end of the wire cable.

The Geiger counter is easily adapted to
connect to the external probe. Remember
that it is important that the Geiger counter
switch be turned off, as there are 900 volts
across the Geiger tube. The two terminals
of a polarized socket are connected in paral-
lel with the Geiger tube terminals in the
counter. Proper polarity of the socket con-
nections is determined from the polarity of
the plug attached to the probe. The wire
which connects the center (positive) elec-
trode of the Geiger tube in the probe should
connect with the center electrode of the
tube in the Geiger counter.

Insert a s.p.d.t. slide switch in the circuit
as illustrated, connecting either the probe
or the original Geiger counter circuit at one
time. Holes should be drilled into the Geiger
counter’s case to accommodate the socket
and switch which are mounted in place with
small self-tapping screws. 30~
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Filter Eliminates TVI

TIiIE COMPACT HIGH-PASS filter-type TV
interference eliminator announced by Clip-
pard Instru-
ment Labora-
tory, Inc., is in-
tended for use
with any video
receiver having
a 40-mc. if
channel. Known
as the Clippard

“De Luxe Hi-
Pass Filter,
T Mod e 1 No.
s 4125,” it is said

to eliminate or
reduce interfer-
ence and reject
or attenuate
low frequency
j signals below
§ 50 mc. The unit

Auqust, 1955

may be used with 300-ohm balanced input
systems or 300-ohm twin lead.

For additional details, write to the manu-
facturer at 7390 Colerain Road, Cincin-
nati 31, Ohio. 30~

Unbreakable TV Lamp

SoFT INDIRECT LIGHT is cast by a new
lamp which is designed to illuminate the
TV viewing area in
the home.

A thick felt pad
under the base pre-
vents scratching.
The entire unit is
washable, color-fast
and unbreakable.
Made by Peerless
Products Industries,
812-16 N. Pulaski
Rd., Chicago 51, Ill.,
this TV lamp is
listed at $4.95. 30—
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Plastic Tape Reels

MADE oF TOUGH, glass-reinforced plastic
instead of metal, the 10%” magnetic tape
reel just introduced by Minnesota Mining
and Manufacturing Company, Saint Paul 6,
Minn,, producer of “Scotch” brand mag-

netic tapes, incorporates new structural
features. The first of its design to be com-
mercially available, according to the manu-
facturer, it eliminates many of the prob-

lems encountered with conventional alumi-
num reels and offers superior tape-han-
dling characteristics.

An important innovation is the tiny cen-
ter hole, 84" in radius, which is said to
provide more accurate centering, improved
balance, and greater strength than the
3" center hole found in conventional 10%;”
rcels. The reinforeed plastic material pro-
vides a reel that cannot be bent or perma-
nently distorted, as compared to aluminum
reels. Its one-piece precision construction
replaces the three pieces of the metal reel
normally held together by bolts, and elim-
inates the possibility of bolts loosening or
being lost.

Designed for use with equipment which
accommodates 10%"” metal reels, the new
reel lists for $4.50. It holds 2400 feet of
“Scotch” brand No. 111 or No. 120 “High
Output” tape or 3600 feet of “Scotch’’ brand
No. 190 “Extra Play” magnetic tape.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Low-Cost Intercom

“AN ELECTRONIC INTERCOM that everyonc
can afford” is the description given by

Mark Simpson Mfg. Co., Inc.,, Long Island
City, N. Y, to its new Masco “E-Z TALK.”
Complete with 50 feet of cable, the two-

station system lists at $19.90. The all-metal
cabinets are finished in an attractive ivory
enamel and all units are U.L.-approved.
The master unit features an “on-off”
power switch, volume control, and separate
press-to-talk switch, while the remote unit
can answer calls from a distance with no
switch necessary for operation and is al-
ways ‘“open” for baby-sitting or dictation.
This new intercom is said to offer natural
voice reproduction, with ample sensitivity
and low hum and noise. The system costs
less to operate than a 30-watt bulb. Both
master and remote units measure 6%"” x
3%"” x 4%" high. Shipping weight of each
complete system is 6% pounds.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Short-Wave Hi-Fi Tuner

THE FIRST SHORT-WAVE AM tuner for high
fidelity has been announced by Browning

Laboratories, Inc. Entitled the “Brownie”
L-500, it is designed as a twin companion
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to the “Brownie” L-300, “FM-only” tuner.

As the first tuner to cover short wave,
the L-500 enables audiophiles to listen to
famous foreign orchestras, music festivals,
folk music, special events, and news pro-
grams. Outputs connect to amplifier and
speaker as well as tape recorder.

The L-500 covers both domestic AM and
the international short-wave band—19 to
49 meters. Sensitivity is under 2 micro-
volts, said to be comparable to the finest
communications receivers. Other features
are: broad and sharp AM tuning; full fre-
quency response; 10-ke. whistle filter; built-
in high-gain ferrite antenna; cathode fol-
lower output to permit remote installation;
and self-contained power supply.

Now on display at hi-fi dealers, the L-500
is priced at $87.50 net. Specifications are
available at dealers or from manufacturer
at 750 Main St., Winchester, Mass. 30—
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UILDING an electronic organ is not a

task that should be lightly undertaken
by a novice. However, there are many lit-
tle electronic “music-makers” that he can
easily put together. Such gadgets are in-
teresting to build and fun to operate.

This article describes a music-maker on
which a little over two octaves can be
played—a range which will allow the
player to strike up many simple tunes.
Although far from being a fine musical
instrument, the notes obtainable from this
gadget have enough overtones to sound
good; in fact, it sounds something like
a violin. While it is intended primarily as
an electronic toy for youngsters, older
people will enjoy it also.

The electronic “whistler,” so named be-
cause of its output characteristics, has its
own loudspeaker. But its output is rather
low, allowing it to be played without dis-
turbing others. If louder sounds are de-
sired, this music-maker has two binding
posts which can be connected to an ex-
ternal amplifier or to the audio stage of a
radio. Since it contains its own batteries,
it does not have to be connected to the
power line, and so is safe even for small
children to operate. It can be held in the
hand or set on a table while being played.

August, 1955

By RUFUS P. TURNER

building

and playing this music-maker—

Enjoy leisure hours

it has tonal quality similar
to a violin, covers over two
octaves, Is easy to operate

Music is achieved by swinging a lever-
type handle to locate the notes and press-
ing a push button to give the sound. No
sound comes from the loudspeaker until
the button is pressed. The sound contihues
as long as the button is held. A little
practice will show how far the handle
should be swung for a certain note. Play-
ing by ear is easy with this instrument.

How I+ Works

The simple electronic “whistler” consists
of a tunable oscillator (which generates the
notes) followed by an amplifier and loud-
speaker. Two tubes and two batteries are
employed in the unit.

Figure 1 shows the complete circuit.
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Aptd.
Tl

& 3
§ i PM
5 DYNAMIC

) s SPEAKER
.—. L
2 PLAYING i

RI ARM I r,
NOTES -—a.
| S
JL 3 TO EXTERNAL
SRS AMPLIFIER
5('( 2500k r xs

100K ! 5w, /=

R3S TuNE LP 3 ST = CASE GROUND

3R4
SADJUSTMENT  2560n
NO 1 5w I M
PUSH BUTTON|
8! 82
Hfi| S22 :.Ip
67 172V. t2 V.

R1--50,000 ohm pot.

R2—270,000 ohm, 15 w. res.

R3~—100,000 ohm pot.

R4—500 ohm, 1, w. res.

R5—500,000 ohm, 12 w. res.

C1—0.01 pfd. mica capacitor

C2—0.02 yid., 200 v. tubular capacitor

C3—0.1 putd., 200 v. tubular capacitor

S1—8.p.s.t. toggle switch

$2—S.p.s.t. normally open miniature push-button
switch (Switchcraft 101.L)

Tl—Audio driver trans. (Triad A-81X)

T2—Universal output trans. (Stancor A-3823)

V1—I1G4-GT tube

V2—3S4 tube

BI—67'% v. battery (Burgess XX45)

B2—1Y, v. battery (Burgess 2FBP)

1-—Chassis, 8’ x 6” x 414" (L.M.B. No. 146) or 8" x
6" x 314" (ICA 29444, Bud CU-2109; see text)

1—3” PM dynamic speaker

1—Octal socket with %" mounting pillars

1—7-pin miniature socket

3—2-lug insulated terminal strips

1—1-lug insulated terminal strip

2—Insulated binding posts

131" x 3Y," piece of speaker grille material

1—Alignment tool (ICA Type 6161)

1—Metal shaft coupling for 4" shaft

1—Finger-grip knob for V4" shaft

Total cost of parts, approx. $16.50

Parts having the same mechanical and electrical
specifications as those indicated may be used.

ALIGNMENT TOOL {iCA TYPE 6161}

——METAL SHAFT
COUPLING {FOR
174" SHAFT)

"NOTES'
POTENTIOME TER
{Ri)

Fig. 2. Details of the playing handle.

Fig. 1. Schematic diagram and parts
list for the electronic music-maker.
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The 1G4-GT tube is the oscillator. Notes
are selected by adjusting potentiometer R7.
A second potentiometer, R3, allows the
music-maker to be tuned up-—cither by
ear or with a piano.

When push button 82 is pressed, what-
ever note has been selected by the setting
of the “Notes” potentiometer, R1, is heard
from the speaker. This push button, when
it is pressed, places the two tubes into
operation by applying plate voltage. The
main “on-off” switch, S/, controls the fila-
ments of the two tubes.

Tones from the oscillator are amplified
by the 3S4 tube and fed through an out-
put transformer to a small 3” speaker.
The terminals labeled “To External Am-
plifier” may be connected to an amplifier
or to the audio stage of a radio when more
volume is wanted.

The music-maker operates on two small
batteries which are mounted inside its
case. One of these (B1) is a 67%-volt B
battery which supplies voltage to the
1G4-GT plate, and to the 3S4 plate and
screen. The other (B2) is a 1%-volt A
battery which lights the filaments of both
tubes.

How It Is Built

How the ‘“whistler” is built is shown
in the photographs and pictorial diagram.
Housing consists of an aluminum chassis
box 8" long, 6” wide, and 4%"” deep
(Bender No. 146). If this specific cabinet
cannot be obtained, a standard 8" x6” x31,"
unit (/CA 29444, Bud CU-2109) may pos-
sibly be used by rearranging the parts and
perhaps obtaining smaller batteries. A 3”-
diameter hole is cut at one end of the front

POPULAR ELECTRONICS
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panel of the box and the speaker mounted
behind it. A 3%"” square piece of loud-
speaker grille material covers the hole.
The lever-type handle, used to locate the
notes, is made from a plastic-handled metal
alignment tool (ICA Type 6161) and a
metal shaft coupling. First, the coupling
is fastened to the shaft of potentiometer
R1, as shown in Fig. 2. A right-angle bend

then is made in the rod of the alignment
tool and the broad round tip on the end
of this rod is sandpapered or filed a little
to allow it to slide into the coupling free-
ly. Now the setscrews of the coupling are
tighténed, and the job is finished.

The “External Amplifier” terminals are a
pair of insulated binding posts which can
be seen mounted near the speaker. One

-y ==
ST

!_ Ay
" g

]
I e B
iy

+
_%,7,__‘, TO 11/72V."A" BATTERY

e

‘f;:/_-_—~, - TO 67172V."8" BATTERY

== [/ TUNE UP
_.— ADJUSTMENT

Pictorial diagram of the "whistler” showing all of the components except the batteries Bl and B2.
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of these posts is insulated from the metal
case with the fiber washers that come with
the post, and the other grounded to the
metal case. Whenever the music-maker is
connected to an amplifier or radio, the
grounded post must be connected to
ground, or chassis, of the amplifier or
radio. To avoid confusion, a black binding
post may be used for the grounded termi-
nal and a red post for the other.

Adjustment and Operation

After the wiring has been carefully in-
spected and any mistakes corrected, insert
the tubes into their sockets and connect
the batteries.

Turn on switch 81. Set potentiometer
R3 to the middle of its range, press push
button 82, and swing the “Notes” handle
from one end to the other. If no sound
is heard, transformer T1 probably is con-
nected backward. This can be corrected by
reversing the leads of either the primary
or the secondary of the transformer, but
not both. Positive feedback must be pres-
ent for the oscillator to oscillate.

With sound coming out of the speaker,
continue to hold the push button down, and
swing the handle to one end where the
lowest note is heard. Now, adjust poten-
tiometer R3, by ear or by piano, for mid-
dle C. Finally, press the button rapidly
while swinging the arm through its range.
Notes can be played, can’t they? A little
practice will give the “feel” of knowing
where to swing the arm for each note.

If desired, a pointer can be put on the
arm and the notes written on the top of
the case with crayon! Now, try a little
tune--something like “How Dry I Am.”

An interesting warble effect can be ob-
tained (to break the monotony of sustained
notes) by wiggling the arm rapidly back
and forth a short distance on each side of
a selected note. A broken-note effect can
be obtained by rapidly pumping the push
button.

For an unusual variation, try building
four of these units and form a quartet. Ad-
just the tonal ranges for soprano, alto,
tenor and bass, and persuade some musical-
ly minded friends to “take over.” An ideal
arrangement would be for the four players
to seat themselves around a card table
with the units in front of them. If volume
is insufficient, an auxiliary amplifier may
be used, with a microphone placed at the
center of the table. The output of each
instrument could be fed to one input on a
four-channel mixer and then to the am-
plifier, but such an arrangement could be-
come rather unwieldly. After a little prac-
tice, try recording one or two selections on
a tape or disc recorder. This is the best
way of finding out how the quartet really
sounds!

There should be many hours of pleasure
obtainable with the electronic “whistler.”
And it might lead the way to building the
more complicated musical devices which
will be described in future issues of Popu-
LAR ELECTRONICS. —{30-
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Interior view of the unit, showing the
location of the various parts. and indi-
cating how the batteries are mounted.
Binding posts are for external speaker.
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Electronic Analyzer Diagnoses Car Ailments

QUICK AND ACCURATE DIAGNOSIS of auto-
motive engine ills is possible with an elec-
tronic instrument developed in the re-
search laboratories of Socony-Vacuum Oil
Company, Inc. This instrument has now
been made available for general public use.
Known as an engine analyzer, it will be
manufactured and sold by the Allen B. Du
Mont Laboratories, Inc., Clifton, N. J., un-
der a licensing agreement recently con-
cluded between the two companies.

Weighing less than 60 pounds, the engine
analyzer “televises” engine performance
through a cathode-ray tube on an oscil-
loscope screen. Connected to an auto-
mobile ignition system by two lead wires,
it gives simultaneous pictures of the be-
havior of each cylinder in an operating
engine. It can diagnose faults in a car
ignition system in less than one minute.

The analyzer detects virtually all igni-
tion system troubles. For example, burned
distributor points—one of the chief causes
of poor engine performance—are easily
identified by the analyzer. In addition, it
will diagnose pre-ignition faults as well
as troubles caused by noise and vibration
or combustion knock. The instrument may
also be used to check ignition timing and
operation of intake and exhaust valves. In
all, picture patterns depicting about 65
different engine ailments have been ob-
served and identified.

Power for the engine analyzer may be
supplied by the battery of the car being

tested or from any ordinary 110-volt
source. The leads are long enough to

T

—

permit road testing with the instrument
placed on the floor of the car ahead of
the front seat. Its use in road tesliing
makes it possible to detect engine faults
that show up only under particular operat-
ing conditions.

In a recent experiment, the analyzer
proved that only five out of 35 cars chosen
at random were in top running condition.
In one car, it detected a short circuit that
had eluded mechanics for months—caused
periodically by the float on a gasoline gauge
when it reached a certain fuel level.

The instrument will be listed by Du
Mont as the “Type 901 Cathode Ray En-
gine Analyzer.”

AAAAAAAAAAAAAAAAAAALMAMAAAAALAAAAALAAAAAAAAAAAD

Indoor Rotating Antenna

DESIGNED FOR METROPOLITAN and subur-
ban area reception, the Walsco “Star” in-
door antenna contains a built-in electronic
rotating and tuning control. Turning the
control changes the directivity by auto-
matically selecting the correct combina-
tion of elements for a sharp, clear pic-
ture on each channel. External interfer-
ence is reported noticeably reduced or elim-
inated without moving or twisting to find
the best angle.

The three different-size receiving ele-
ments on the new Walsco “‘Star” are tuned
to pick up v.h.(f. or uh.f stations in op-
posite directions and on widely separated
channels. Style-wise, the antenna’s ceramic
base colors of lime, green and sand were
chosen for their ability to blend with all
furnishings.

Similar in appearance is the economy
model without the electronic tuning. This
is the “Starlet” model, recommended pri-
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marily for strong signal areas. For addi-
tional information, write to Walsco Elec-
tronics Corporation, 3602 Crenshaw Boule-
—30+

vard, Los Angeles 16, Calif.
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BASE
3/4"x 33/8"x'5 5/8"

C 5\

FORMING - BLOCK
3/4"X 3/4" x 2 1/2 (MAX.)
BEVELLED BACK
45°

& @

ey 3/8"—-‘

Q

STARTING
LINE.

é)

ALUMINM_ < STRlP )
|/2 x :5 5/8

HOLDING SCREWS
©8,3/4" RD, HD,

U-235—that is, if its tip is in good
shape and ready to go at all times. Since
most solder gun tips soften and corrode
after a few hours of use, with wear occur-
ring at the point of solder application, spare
tips should always be available at a mo-
ment’s notice.

Having wearied of buying new tips at
the prices asked, the writer designed the
home-made tip jig shown here from a few
scraps of wood and a small strip of 18-
gauge aluminum. The jig fabricates tips of
uniform size quickly and without fuss; best
of all, one small roll of No. 10 soft-drawn

‘copper

"‘nﬁ

Jig Makes Solder Gun Tips

SOLDER gun is worth its weight in

By HARVEY POLLACK

wire will last indefinitely at the
rate it is used in the process.

To make the jig, cut the rectangular
hase (A) preferably from hard wood, like
maple or oak; prepare the forming block
(B) by cutting it to size and then beveling

Qutline and dimensions for jig are shown at
top of page. Parts designated by code
letters are explained in text. Be-
low: first step in forming new

solder gun tip, using jig.
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it at an angle of 45°. Hacksaw and file an
aluminum strip (C) to size. Drill and coun-
tersink it for two %” No. 6 wood screws,
flat-head. Secure the strip (C) to the side
of the forming block (B) as shown in the
illustrations using these wood screws; in
so doing, let the strip project downward
toward the base a distance of about 144"
beyond the bottom of the forming block.
This projection will fit into a groove chis-
eled into the base to prevent the strip from
bending while the tip is being made. The
right end of the strip projects exactly 133"
beyond the end of the beveled forming
block. Screw the forming block to the
basc after having chiseled out a recess for
the bottom edge of the aluminum strip.
By sinking the strip in the base this way, a
degree of rigidity is obtained that is of Second step in making a tip for the sol-

great help in using the jig. dt?r'mq gun is to bend the 7‘,4. sm.p of

As a final step, screw two round-head etk koo thekme\Rl {fuminy plese-
wood screws into the base near the alumi- =
num strip, separated from the latter by the - 2 e
diameter of the No. 10 wire to be used. : : 3
These holding screws (D) are allowed to
protrude above the base about % ”.

To use the jig, first cut a length of wire
exactly 7% " long. Slide the end of the wire
between the strip and the holding screws
to the starting line (E), and bend the wire
around the end of the strip. Using a pair
of gas pliers or long-nose pliers, squeecze
the wire around the bend close to the strip
on each side, and then continue to bend it W

1l

by hand so that it follows the contours of o B e
the forming hlock. s A v
Place the clamping nuts (that come with R S e
the gun) on the wire. Make sure the threads —
face the right way to permit fastening to The Gp has been shaped. Nole how it
the gun. Then bend up %" of each end of follows the contours of the forming block.

the tip. Insert into the gun’s retaining
holes, and tighten the clamping nuts. The

ik Below, soldering gun with 1ew tips
new solder tip is now correctly mounted.

ready for assembly. End of tips that fit

Tin the tip, and the gun is ready for into gun “barrels” must be bent up slight-
use. —{30— ly after the clamping nuts are attached.
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The $1.60 Signal Generator

NYONE with a small piece of wood, a

buzzer, a couple of flashlight batteries,
and $1.60 can build a modulated signal gen-
erator that can be used to align receivers,
test r.f. circuits, and do many other things
a modulated signal generator costing 20 to
100 times as much can do.

How this inexpensive little signal source
can be made is shown in the photograph
and wiring diagram. Only five parts are
needed. These are arranged on a piece of
% "-thick plywood measuring about 4” x 6”.
Connections to the dry cells are made by
driving four brass wood screws into the
board until their heads are in contact with
the brass cap on one end of the cell and the
bottom of the zinc can on the other end.
The screws are spaced close enough to per-
mit moderate pressure for good electrical
contact. A simple bracket holds the cells
in place. Wires soldered to the slots of the
screws connect the cells in series and make
the connections to the coil and buzzer.

The 0.25-ufd. fixed capacitor must be con-
nected, as shown, across the buzzer con-
tacts. If this capacitor is connected across
the buzzer winding or across the buzzer as
a whole, the unit will not operate.

The Miller 20-A r.f. coil is a standard
part which has been slightly modified. The
original coil has a primary winding consist-
ing of a few turns of very fine wire wound
on a short adjustable sleeve. This primary

This photo does not show
the toggle switch included
in the pictorial and wir-
ing schematic, It is ob-
viously required to turn
the circuit off after use.

64

By FRANK H. TOOKER

Undoubtedly the simplest tunable
signal generator yet devised for
the novice ham and experimenter

—build it and see for yourself

will not be used, so clip the fine wires lead-
ing to it and remove the cardboard sleeve
by slipping it off the end of the coil form.
Wind on a new primary consisting of about
10 turns of ordinary No. 20 plastic hookup
wire over the bottom end of the tuning coil,
and connect the ends to the terminals from
which the fine wire primary leads were
clipped. Locate the parts on the board (the
arrangement isn’t at all critical), make the
few electrical connections shown in the di-
agram—and the unit is finished.

How 1+ Works

It is a basic principle in electricity that
when a current flowing through a coil of
wire—especially one having an iron core
such as the buzzer winding—is suddenly
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interrupted, a voltage much higher than
the battery voltage will appear momen-
tarily across its terminals. This induced
voltage is caused by the abrupt collapse of
the magnetic field around the coil. Use is
made of this principle in the present signal
gencrator.

A rapid succession of inductive voltage
kicks is induced across the buzzer winding
by the rapid making and breaking of the
winding current duc to the operation of the
buzzer contacts. The current from these
voltage kicks flows in sharp, rapid pulses
through tke primary coil, where it excites
the tuned circuit and causes it to oscillate
at a frequency determined by the setting of
the variable capacitor—in the present setup
—at any desired frequency between 540
and 1700 kc., the standard broadcast band.

Oscillations of the tuned circuit are auto-
matically modulated by the buzzer tone, so
all that is necessary when touching up the
front end of an a.c.-d.c. set, for instance, is
to turn on the signal generator and set
its variable capacitor somewhere near the
high end c¢f the band. Then tune the re-
ceiver until the buzzer tone is heard coming
from the speaker. Adjust the trimmers on
the receiver for loudest output. Generally,
no direct connection between the receiver
and signal generator is needed. Standing
the two fairly close together is sufficient.
When tighter coupling is needed, wrap an
insulated wire two or three turns around
the lcad to one side of the tuned circuit,
with the other end of the wire lying near or
connccted to the receiver’s loop or antenna
terminal.

The buzzer used in the generator shown
in the photograph is a 1000-cycle type gen-
erally used for code practice, but an ordi-

Pictorial wiring drawing
of the generator. As men.
tioned in the caption on
the facing page. this draw-
ing includes the toggle
switch not shown in photo.
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nary household buzzer may be substituted
if necessary. In this case, additional batter-
ies may be needed. Using a different buzzer
does not affect the tuned circuit, so the coil
and variable capacitor need not be altered.
If the sound from the buzzer is too loud
for the strength of its tone to be distin-
guished easily in the speaker, enclosing
cither the buzzer or the entire generator
in a cotton-padded cardboard or wooden
box (not metal) will decrease the sound
coming directly from the buzzer without
disturbing the r.f. output.

If a short antenna is connected to point
(A) in the wiring diagram, this little signal
generator will make an ideal code practice
oscillator, since its signals can be transmit-
ted from one room to another without wires
and can be picked up on any broadcast set!
The antenna should be no longer than nec-
essary to produce a good tone in the speak-
er when the receiver’s volume control is
well turned up. When using the generator
in this manner, connect the telegraph key
in place of the switch shown in the di-
agram.

i 0.25ufd. )
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Wiring schematic of the generator. For de-
tails on the coil. see instructions in text.
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ARL'JERRY B

. By
JOHNT. FRYE

The two boys climb a hill, then

talk about kinds of TV antennas and how they work

HE HOT AUGUST SUN beat down on

the two boys climbing up the steep path.
Lanky, athtetic Carl Anderson scarcely
breathed hard as he forged steadily up the
hill; but behind him his overly plump chum,
Jerry Bishop, puffed like a steam locomotive
as he toiled along the steep ascent. In spite
of his noisy effort, Jerry kept falling farther
and farther bechind, and finally he came to a
full stop and collapsed in the shade of a huge
boulder beside the path.

‘“How come you're dropping anchor there,
Blimp Boy?” Carl called down. “We’ve still
got a quarter of a mile to go to the top.”

“I can never make it,” Jerry gasped
feebly. “Go on without me. Just say my
spirit was willing but the flesh was weak.
Leave me a dozen sandwiches or so to make
my last moments comfortable.”

“Not a chance!” Carl interrupted harshly.
“I coaxed you on this hike to sweat some of
the fat off you, and off it comes--one way or
another. We agreed to eat, you will remem-
ber, when we got to the top of the hill. Well,
if I've got to go on by myself, I'm going to

take the lunch with me and eat it—all of it
—up there just as we planned.”

“You wouldn’'t dare!” Jerry cried, with
the quick instinctive anger of a hungry dog
who sees his bone suddenly snatched {rom
him.

“Oh no?” Car! said tauntingly, as he
squatted on his heels and opened the lunch
basket he was carrying. Very deliberately,
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he removed a thick paper-wrapped sandwich
and slowly pulled out the toothpick thrust
through it.

With a snarl of mixed hunger and rage,
Jerry leaped to his feet and charged up the
path toward his tormenter. Carl barely had
time to toss the sandwich back into the ham-
per and scramble upward out of Jerry’s
clawing reach. The latter was so incensed
by the horrifying prospect of Carl’s eating
all the lunch that he did not slacken his pace
and the two boys arrived at the top almost
neck and neck.

‘“You made it!” Carl congratulated, as he
flung himself at full length on the thick
grass beneath a tree.

For a minute, Jerry stood over him with
his face still wearing its menacing scowl,
but then as he looked about and realized he
had actually reached the summit, his round
countenance broke into a pleased grin and
he sat down abruptly beside his friend.

“We better cool off a little before we eat,”
Carl suggested. ‘It certainly is a wonderful
view, isn’t it?”

“It sure is,” Jerry agreed, with his head
buried in the picnic hamper. “Now that
we've cooled off for at least a couple of hun-
dred seconds, let’s eat. Do you want your
tenderloin sandwich with or without mus-
tard?”

There was little conversation for the next
few minutes as the boys waded through the
assorted sandwiches, hard-boiled eggs, and
fresh fruit that Carl’s mother had provided.
Finally, though, when they were munching
their chocolate bar dessert, Carl said lazily :

“Jer, look at all those TV antennas down
there. Hardly two of them are alike; yet
they’re all intended to receive the same sta-
tions. How come there are so many different
kinds?”

Jerry pillowed his head on his clasped
hands and stared up at the fleecy white
clouds drifting across the blue sky overhead.
“To answer that properly really takes a lot
of doing,” he said slowly. “You almost have
to go into the subject of how TV antennas
work.”
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“So let’s go into it,” Carl promptly urged.
“I've got the time, and you think you've got
the information.”

“When TV broadcasting first started,”
Jerry began, “the receivers were invariably
close to the transmitter, and the engineers
simply adapted the old standby short-wave
receiving antenna, the half-wave dipole.
This is simply a conductor which is an elec-
trical half-wavelength long at the frequency
being rececived and which is cut in two at the
middle so that each half feeds into one part
of a two-conductor feedline, such as a twist-
ed pair, coaxial cable, or piece of twin-lead.
In radio work, the conductor is usually wire;
but since a half wave is only a matter of a
few feet on the TV frequencies, the TV
antenna was made up of a couple of pieces
of aluminum tubing secured to a center
block of insulation.”

“I don’t see anything like that down
there,” Carl remarked as he raised himself
on an elbow and looked down at the rooftop
antennas.

“No, that simple antenna didn’t last long
because it had several serious faults. For
one thing, it had a front-to-back ratio of 1
to 1. By that I mean its horizontal recep-
tion pattern looked like a figure ‘8" While
practically no reception was had off cither
end of the dipole, identical reception lobes
extended out from either side. If you called
one side the ‘front’ of the antenna and point-
ed it at a station, another station at the rear
would be cqually favored in reception. As
more and more stations came on the air,
forcing many to share the same channel,
this became a serious defect. Secondly, the
output impedance of the dipole is about 72
ohms, an inconvenient value for matching
to low-cost, low-loss transmission lines.”

“I don’t dig this 'impedance-matching
business as well as I might,” Carl admitted.

“Every piece of equipment that generates,
carries, or receives r.f. currents has a cer-
tain amount of built-in opposition to the
flow of those currents that is called ‘im-
pedance,’ ” Jerry explained, beginning to en-
joy his role of lecturer. “In order to transfer
the maximum amount of power or signal
‘from one piece of equipment to another,
their respective impedances must be cqual
or ‘matched.” If the TV antenna is not
matched to the feedline and if the feedline
is not matched to the receiver, you not only
lose a lot of signal but the mismatch is
likely to generate annoying ghosts in the
picture. Most TV sets are built with an
antenna input impedance of 300 ohms. Low
cost and eflicient twin-lead designed to
match this also has a ‘surge’ impedance, as
it is called, of 300 ohms. But if you have to
feed a 72-ohm half-wave dipole antenna into
the end of this 300-ohm feedline, you have
a 4 to 1 mismatch.”
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“And I guess a 52-ohm coax line would be
worse?”’

“It can be done, and some receivers have
a 52-ohm input for this line, but it is much
more expensive than twin-lead and has a
much higher loss than a good grade of dry
twin-lead. It was easier to change the dipole
so that its impedance would match the in-
expensive 300-ohm flat line.”

“How did they cut that caper?”

“Just by placing another conductor a half
wavelength long three or four inches above
the dipole and connecting its ends to the

outside ends of the dipole. This changed the
simple dipole into a ‘folded dipole,’ with sev-
eral important advantages. For one thing,
the antenna impedance was quadrupled so
that it was almost an exact match for the
300-ohm line. Secondly, the frequency re-
sponse of the folded dipole is much wider
than that of the simple dipole.”

“Wait up!’ Carl commanded. “What's
this jive about widening the frequency re-
sponse?”’

“The dipole delivered maximum received
signal strength only on the channel for
which it was cut. Signals on adjacent chan-
nels excited much less response in the an-
tenna, and signals from channels still far-
ther removed from the antenna’s resonant
frequency produced still less response. Since
the antenna responded only to signals close
to its resonant frequency, we say it had a
narrow bandwidth. The folded dipole re-
sponds much more strongly to signals on
adjacent channels, so we say it has a wider
bandwidth. Catch?”

“Roger. With a wide-band antenna, you
can receive several channels on the same
antenna. With a narrow-band job, you can
receive only one channel well.”

“I do believe you're getting brighter!”
Jerry said sarcastically. “At any rate, the
folded dipole still did not have all the an-
swers. Especially, it did not prevent receiv-
ing a station just as well off the back as the
front. To correct this fault, TV design en-
gineers borrowed the yagi antenna radio

(Continued on puge 116)
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HERB S. BRIER \W9EGQ R P

It is with considerable personal pleasure that I
am able to introduce Herb S. Brier, WSEGQ, to the
readers of POPULAR ELECTRONICS. Having
worked with Herb for several years, I am aware
of his great interest in the novice ham radio ranks.
His many articles and columns also attest to his
desire to aid and assist newcomers in obtaining
radio amateur licenses. The Editors of POPULAR
ELECTRONICS believe that Herb’s work should be
brought to the attention of a wider audience and
are pleased to welcome him to our staff. Readers
are encouraged to address inquiries and items of
ham radio interest to Herb, simply addressing
them to his attention % POPULAR ELECTRONICS,
366 Madison Ave., New York 17, N. Y.

o.p.f.

cination as follows: “Age cannot wither
her, nor custom stale her infinite variety.”
By a similar definition, amateur radio is
the Cleopatra of hobbies. It thrills the
newest beginner and continues to fascinate
men and women who have been radio ama-
teurs for 40 years or more.

Among the more than 130,000 licensed
amateurs in the United States are doctors,
lawyers, merchants, scientists, prize fight-
ers, nuns, actors and actresses, invalids, coal

gHAKESPEARE defined Cleopatra’s fas-
A

Roger Harned, W9ZSW, Terre Haute, Ind., has a
typical low-power ham station built around “war
surplus” radio equipment. Roger started out as a
novice (36 states) and now has a General Class
license. Doctor Harned is well known as the co-
discoverer of the new antibiotic, seromycin (cyclo-
serine); this drug has proven eHective in fighting
deep-seated infections and combating tuberculosis,

68

miners, artists, college professors, generals,
privates, missionaries, school children, milk-
men, plumbers, and politicians. Fromamong
the 65,000 overseas, you can add kings,
princes, and dukes to the list. They engage
in two-way communication between them-
selves via their own radio stations, purely
as a personal pursuit, without thought of
pecuniary gain of any sort. They operate
in special bands of frequencies throughout
the radio spectrum that have been set aside
for their use by international agreement.

The Transmitting Tower will appear
monthly in PorULsR ELECTRONICS, and it
will be devoted to amateur radio. Of course,
many of its readers will already have their
licenses, but we are anxious to have the
rest of you join us; therefore, this first col-
umn will outline how you may obtain your
license.

As you will see, you do not have to be
an electronic wizard to obtain a license.
Even if your electronic knowledge does not
extend beyond the ability to tunc a tele-
vision set or an automobile radio, you can
quickly qualify for your license. Yet, I
repeat, amateur radio is not a hobby you
will soon outgrow. In fact, the more you
learn about it, the more fascinating it be-
comes.

The Federal Communications Commis-
sion, Washington 25, D.C., issues amateur
licenses in five grades—N ovice, Technician,
Conditional, General, and Extra Class. If
you are a citizen of the United States, you
are eligible to apply for onec of them, re-
gardless of your age, sex, or practically
any physical disability. Furthermore, it
will not cost you a penny.

Classes of Licenses

Here is a brief description of the various
classes of amateur licenses and the privi-
leges that they grant.

The simplest amateur license to obtain
is the Novice license. It will be issued to
any citizen of the United States who has
not previously held an amateur license and
can send and receive the radiotelegraph
code at a speed of five words per minute
and pass a simple written examination. The
examination consists of about 20 muiltiple-
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choice fuestions covering elementary ama-
teur radio theory and Novice regulations.
No circuit diagrams are required, and 74
is a passing grade.

This license authorizes code operation in
segments of the 3.5-, 7-, and 21-mc. amateur
bands and either voice or code in a segment
of the 144-mc. band. A crystal-controlled
transmitter is required, and its power input
must not exceed 75 watts. The latter is not
much of a handicap. Few Novices use more
than half this power, but they still talk to
amateurs all over the United States and
make an occasional foreign contact.

In effect, the Novice license is a learner’s
permit. It is issued for a one-ycar period
and cannot be renewed. Therefore, the li-
censee must qualify for a higher class ama-
teur license within that time or leave the
air. Most qualify for another license within

v

Bill (W3WRC) and Louise (W3WRE) Moreau. John-
ston, Pa.. constitute one of the many husband and
wife ham ieams. Starting out as Novices with a
35.watt transmitter, they are now using a WRL
“Globe Scout.” Rivalry exists as to who will
work the 48 states first with General license.

a few months. All other classes of amateur
licenses are issued for five-year periods
and are renewable.

The Technician Class license also requires
passing a five-word-per-minute code test,
but its written examination, which is the
“standard” amateur examination, requires
a good grasp of amateur theory and regula-
tions, plus the ability to draw schematic
diagrams of basic amateur circuits.

These members of the Mar-
tinsville, Ind., High School Ra-
dio Club meet twice a month
during school periods. Meet-
ings are held in the science
laboratory where the club sta-
tion WIFXY is installed. Hams
shown in this photo include
WNINPS, WIUP], WNINFB,
WNINCK, and WIDUD who is
the High School club sponsor.
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Technician Class license holders are
granted full amateur privileges on the ama-
teur bands above 50 mc., except on the
144-mec. band. These privileges include the
right to use phone, code, teletype, and other
forms of emission with a transmitter powcer
up to 1000 watts. The disadvantage to the
license is that the normal communication
range on these bands is limited. With sim-
ple equipment, it is about 50 miles. Un-
usual conditions, which occur [fairly fre-
quently, especially in the warmer months,
do extend ranges many times for periods
ranging from a few minutes to several
hours.

The General Class license grants all am-
ateur privileges on all amateur bands. It is
obtained by passing a 13-wpm code test
and the standard amatcur written exam-
ination described above at an FCC exam-
ination point. The Conditional Class license
grants the same privileges, and it requires
passing the same type of examination. How-
ever, it is issued by mail under conditions
to be described a bit later.

Because two ycars of licensed amateur
experience is one of its prerequisites, the
Extra Class license is of no immediate im-
portance to prospective amateurs. Other
prerequisites are a 20-wpm code test and
a very comprehensive written examination.
Obtaining this license is a matter of pride,
because it grants no special privileges.

Technically speaking, the amateur oper-
ator and station licenses are separate. But
they are applied for on the same form and
are issued together on a single license card.
Furthermore, only a licensed amateur op-
erator will be issued an amateur station
license.

In the United States, all amateur call
signs, except Novice, consist of the prefix
“W” or “K,” followed by a number from
1 to 0 and two or three additional letters.
Novice calls contain the letter *“IN"" between
the prefix and the number. The “N" is
removed when the Novice qualities for a
higher class license.

Learning exactly what you must know is

(Continued on page 102)
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HE 11-YEAR sunspot cycle is of pri-

mary importance to DX radio transmis-
sion and therefore is of special interest to
short-wave listeners. “Sunspots,” which
appear as black spots on the sun, are be-
lieved to be gigantic temporary craters
caused by eruptions on the sun. Sunspot
numbers, calculated on the basis of the
number of observed sunspots and their
area, are found to vary from a minimum
to a maximum and back again to a mini-
mum over periods averaging 11 years.

During years of low sunspot numbers, the
MUPF’s (maximum usable frequencies) are
low and transmission conditions on the
higher frequency bands, such as the 28-mc.
band, are poor. The hours of usefulness for
long-distance transmission of lower bands,
such as the 14-mc. band, are considerably
reduced. As the sunspot numbers rise, the
MUF’s also rise, resulting in better trans-
mission conditions on the high frequency
bands until, during years of sunspot maxi-
mum, DX conditions on the 14-, 21-, and
28-mc. bands are at their peak.

We are now in a period of low sunspot
numbers, but having passed the minimum
over a year ago, in May, 1954, the sunspots
are on the way up, and we can look
forward to constantly improving DX condi-
tions during the next five years. The effect

of the rise in MUF’s has resulted in im-
proved conditions on the 14-mc. band, and
should be particularly noticeable during the
coming fall and winter period on both the
14-mc. and 21-mec. bands.

-

I WoULD APPRECIATE receiving reports on
DX heard, particularly on new stations in
the less frequently heard countries, with
frequency, time heard, and any other in-
formation of interest regarding them.

Here are some reports that have been
received from readers on DX stations. All
times are basced on EST, 24-hour clock sys-
tem.

North and South America

Corn Island—YN@QYN, 14.12 mc., was oper-
ated for a short time from Corn Island, off
the east coast of Nicaragua, by a DX expe-
dition composed of WOAEIB, WOAIW and
YN4CB. YN@OYN was also operated mobile
marine from the ship while they were on
the way to the island. If you heard this
one, reports may be sent to WQEIB, Wal-
ter J. Klassen, 110th & Antioch, Lenexa,
Kansas. (Tom Geallagher, Fla.; Hugh Clark,
Calif.)

Greenland — U. S. personnel stationed in
Greenland are now using KG1 calls instead

(Continued on page 122)

AUGUST DX FORECAST FOR 14-MC. BAND In these forecasts,
_ 5 EE—S— . - based on information
In East & | obtained from the Na-
From é!em(::]egSA In Western USA tional Bureau of Stand-
(EST) (PST) ards, the 24-hour clock
2 = S Es — 4 B il == ——F system has been used.
Central and South America | 0600-2200 0600-2100 The hours from mid-
i Best 1700-2100 night until noon are
shown as 0000 to 1200,
Europe and North Africa 1500-1900 1400-1600 while the hours from
1 p.m. to midnight
Central and South Africa 1600-1800 1400-1600 are shown as 1300 to
2400. EST represents
Far East 0600-0800 0500-0800 Eastern Standard
2100-2400 Time: PST is Pacific
| Standard Time. th
Australia and New Zealand | 0000-0300 0500-0800 o et (o oo
0600-0800 2200-2400
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Tuning the Short-Wave Bands

By HANK BENNETT

HE SUMMER vacationing period is per-

haps at the most active stage now and
DX'ing, as a rule, is slow. Du ‘ng the
summer months, or roughly fro = June
through Labor Day, many DX'ers take time
out from the pursuit of their hobby in order
to take care of the hundred and one things
that must be done around the house and
yard. The summer weather, with the light-
ning disturbances and the outside noise
created by power mowers and other power
tools, makes listening more of a chore than
a pleasure. Then, too, many of the DX’ers
do their listening through earphones, and
in the warm, humid weather, this does not
add to the comfort of listening.

Next month, though, with the advent of
cooler weather and the lessening of static,
many receivers will again be put into serv-
ice. New stations on the various s.w. bands
will be heard; many others will be noted
on new frequencies. Some will have in-
creased their power and others will have
made extensive program changes. You, the
DX’ers that make our column possible, will
resume sending in frequent reports to us
and we, in turn, will be able to present
our readers with more information. The
coming DX season promises to be better
than average, judging from the increasing
sunspot activity.

For this month, we present an article
written by Mr. Ben Adams, of New York
City, concerning Radio Free Europe. It is
our hope that you will enjoy this article,
which seems to cover the subject very
thoroughly and interestingly.

Radio Free Europe

You’'ve no doubt heard a great deal about
Radio Free Europe in the past several
months because of its fund-raising cam-
paign, which has, appropriately enough,
gone to the American radio and television
audience for assistance. In the event that
you've also wondered about it and felt the
need of a little more information or back-
ground, please allow me to offer the follow-
ing:

Radio Free Europe is a division of the
National Committee for a Free Europe,
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which is supported by contributions from
the American people through “Crusade for
Freedom,” its fund-raising arm, and which
does just about what its title suggests and
implies. RFE was organized in December
of 1949 to conduct an on-the-spot campaign
of psychological warfare against the Com-
munist regimes in Czechoslovakia, Poland,
Hungary, Roumania, Bulgaria, and Albania,
specifically, all countries that are strate-
gically placed in the battle for men’s minds
now being waged in Europe.

The station went on the air in July of
1950 with one transmitter located near
Frankfort in West Germany, and began
broadcasting for a total of 10 hours per
week. It has been on the air continuously
ever since, and now has 21 short- and me-
dium-wave transmitters located throughout
West Germany and Portugal broadcasting
430 hours of programs a week to its six
target countries.

RFE’s main broadcasting studios are in
Munich, in the American Zone of Germany,
where exiles from behind the Iron Curtain,
Germans, Americans, and personnel from
other countries are stationed. Additional
programs are tape-recorded from the Radio
Free Europe studios in New York.

The primary purpose of RFE, which grew
from a handful of employees in the begin-

George Cox. of New Castle, Delaware.

71

AmericanRadioHistorv Com



ning to more than 1000, is to sustain the
hope of captive peoples behind the Iron
Curtain of regaining their national freedom
and their individual liberties, and to encour-
age the eventual restoration of these peo-
ples to the free world.

In order to carry out a program of such
scope, Radio Free Europe realized early
that a new approach, utilizing new propa-
ganda techniques, had to be adopted for
its target areas. In a short time, experi-
mentation proved that RFE could most ef-
fectively deliver its message—and at the
same time promote American ideas, and
understanding of the American people—if it
spoke with the voice and authority of exiles
from behind the Iron Curtain. To do this,
RFE developed a network of six stations,
the Voices of Free Czechoslovakia, Free
Hungary, Free Poland, Free Rowmania,
Free Bulgaria, and Free Albania. On each
of these stations, freedom-loving exiles from
the captive countries of their birth now
speak to their people in their own idiom.
Chosen on the basis of professional capabil-
ities and devotion to the cause of freedom
and democracy, RFF exiles write their own
scripts, prepare their own programs, broad-
cast in their own styles.

This is the general policy under which
RFE operates.

To break it down further, RFE’s pro-
grams cover a range of subjects equal to al-
most any radio station in this country. The
American scene and world news are, of
course, included in programs of many types.
World news is broadcast around the clock,
every hour, since the truth is a precious
commodity in the war of words. Special
programs are designed for young people,
workers, farmers, intellectuals, women, sci-
entists, military men, and even Commu-
nists. Religious news and services are
broadecast to listeners of all faiths. Culture
and comedy, drama and music, satire and
quiz shows, forums and interviews are also
included in a schedule designed to build
the biggest and broadest of audiences.

Of primary importance is RFE’s practice
of telling its listeners what goes on within
their own countries. Refugees are inter-
viewed on conditions in their countries.
Researchers constantly add new informa-
tion to their files, piccing it together and
analyzing it into the most accurate picture
of conditions that is possible. As to the
cffectiveness of RFE in its nearly six years
of operation, President Eisenhower recently
had this to say:

“Through Radio Free Europe, men and
women, who might otherwise have sue-
cumbed to the philosophy that it is good
to be slaves, still keep alive the spark of
freedom in their hearts. This work serves
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not only the nations we seek to help; it
serves the best interests of the United
States.”

-
-

Now FOR THE LATEST from the DX scene;
all times shown are Eastern Standard,
based on the 24-hour system.
AZORES—Ponta Delgada, 11925 k., is again
heard during the summer months on this
frequency at 1400-1500. Evidently the 4867
channel is the winter outlet. (Legge, Va.)
BRAZIL — Radio Brazil Central, Goiania,
Brazil, is testing two new transmitters on
9755 and 11815 kec. Although these stations
have not been heard often, they are noted
late evenings with American and Latin-
American music and announcements in
Portuguese and German. (Parker, N. H.,
NNRC). The “Ministerio da Educacao” out-
let in Rio de Janeiro is being tuned around
1525 and 1945. (Ferguson, N.C.)
CEYLON—Colombo can be heard in English
on 11770 and 7190 kec. at 2000-2300 and on
9520 and 6006 kc. at 0600-1200. They pre-
sent a news relay from the BBC at 0930 on
9520 ke. (Roemer, Ky.)

CUBA—COBZ, Radio Salas, Havana, has
moved from 9025 to 9015 ke.
ECUADOR—HC2RL, Guayaquil, on 6635 ke.,
was noted around 2200. This station is
believed to operate Tuesdays only at 2100-
2300. (Legge, Va.) New stations operating
include Radio Ondas Nacionales, Quito,
HC1GT, 200 watts, on 5955 and 1380 ke.;
“Radio Universal, HC2UM, Guayaquil, 9550
ke., 250 watts; Radio Ecos del Agro, HC2JJ,
Quevedo, 3960 kc., 200 watts; Radiodifusora
Fatima, HC3CD, Loja, 5975, 400 watts; and
Radio Cultural Religiosa, HC6JX, Banos,
4920 kc., 200 watts. (World Radio Hand-
book)

FINLAND—The newest schedule from Hel-
sinki, Finland, which runs until September
21, includes news in English to North Amer-
ica at 2300-2315, and to Europe and South
America at 1430-1445. Both programs are
heard on weekdays (no Sundays) on OIXS5,
17800; OIX4, 15190; and OIX2, 9550 ke.
Effective September 23, 1955, to March
20, 1956, the transmission to Europe and
South America will be heard at 0430-0550,
to Nourth America at 0600-0755.
GREECE — The latest schedule of Radio
Athens is as follows: 9607 kc.-—0200-0315
daily to Cyprus, 0400-0500 daily except Sun-
day* to Egypt, 0530-0800 daily to Cyprus,
1100-1200 daily to Cyprus, and 1300-1330
daily to Northwest Europe; 11718 ke.-—1030-
1045 daily to Russia, 1215-1245 daily to
I'rance, England and Mariners; 7142 ke.—
0830-1015 daily to the Balkans, 1400-1455
daily to Northwest Europe. (Buettner, Ger-
many)

(Continued on page 119)
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FTEN. IN THE PAST, we've sounded

off on various and sundry subjects
apropos radio control. Transistorization,
miniaturization, reliability—all have re-
ceived our scholarly treatment; and more
often than not, we've arrived at the con-
clusion that not enough is being done to
adapt the various advances made in the
electronics field to the hobbyist.

Well, lest you get the idea that all we
do is sound off, we have some projects
cooking that should help electronic hobby-
ists get their feet good and wet in some
of these new techniques. This issue, for
example, contains a step-by-step construc-
tion article on “Printed Circuitry for R/C”
starting on page 74, by the well-known
R/Cer Paul Runge. His technique for
making printed circuits is just one that we
would like to advance for your experimen-
tation. Future issues of PoPULAR ELECTRON-
1cs will contain articles on the etching
method as well as a roundup of printed cir-
cuit Kkits available to electronic hobbyists.

So far as transistorization is concerned,
we'll soon have an article for you on a
transistorized R/C receiver.

_———

SHARKS DO IT, why not yachtsmen?
We've all heard about or seen pictures of
the little pilot fish that swim around in
front of sharks, and now comes a yachts-
man who has a radio-controlled model of
his motor cruiser which always precedes
him into his berth. This we think is a
clever and whimsical gesture that some
other full-size yachtsman might like to
try. We pass it along for what it’s worth.

_———————

IN RESPONSE to questions by some of our
readers, we've queried the Canadian De-
partment of Transport, Telecommunica-
tions Division (equivalent to our FCC), on
its rules governing the radio control of
models, etc. According to the Honorable
G. C. W. Browne, Controller of Telecom-
munications: ‘‘The question of licensing
such equipment is now under review, and
until a decision has been reached no further
licenses are being issued. In the interim,
however, operation of approved radio-con-
trol equipment is being permitted on a
temporary basis.”

Holders of a Canadian amateur radio
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experimental license may operate R/C
equipment on all authorized frequencies
above 53 me. Special authority may be
obtained to operate R/C equipment in the
industrial, scientific, and medical bands
(13.554 to 13.566 mc., 26.958 to 27.282 mc.,
40.660 to 40.700 mc. 890 to 940 mc., 2400
to 2500 mec., and 5775 to 5925 mec.).

In the past, non-amateurs were per-
mitted to operate R/C equipment on the
industrial, scientific, and medical bands if
they were British subjects, over 16 years of
age, and holders of a private commercial
license which cost $10.00 annually. Whether
the new regulations to be evolved will be
as lenient as those governing the Citizen’s
band in this country remains to be seen.

g

JusT ouT is a de luxe model airplane kit
that has been specially designed and engi-
neered for radio-control flying. Itis the“Live
Wire Champion,” built to something called
“R/C Scale”—which is a new term in-
vented by the manufacturer, the deBolt
Model Engineering Co., of Williamsville,
N. Y., the idea being that the model was
designed for optimum R/C flying first and
then made to look like a full-scale model.

The model is patterned after the Aeronca
“Champion” and is especially suited to .15-

size engines (or a well-throttled .19). The

L

bare model weighs 30 ounces, leaving over
2 pounds for R/C equipment if you like.
Wing span is 56 inches.

it
e

THERE ARE LOTS of flying meets scheduled
for R/C fans in August. Texas has the
Alamo Regional Contest in San Antonio
on the 6th and 7th; write to C. C. Perkins
at 235 W. Drexel, San Antonio 10, Texas,
for further information. The Fifth An-
nual Metropolitan Championships for R/C
will be held on August Tth at Staten Island,
N. Y.; contact Sal Cannizzo of 293 Mary-
land Ave., Staten Island 5, N. Y., for data
on these. New England R/C Champion-
ships are scheduled for August 14th in
Beverly, Mass., with John K. Ross of 23
Lantern Lane, Wellesley Hill, Mass., acting
as Contest Director. The Ninth Annual
Mid-Western States Model Airplane Cham-
pionships will be held on August 14th at
Indianapolis, Ind.; the C. D. is Roland C.
Rhein, Allison Div., General Motors Corp.,
Indianapolis, Ind. Good luck! {301
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Printed Circuitry o R/C

First. on a sheet of paper. make a layout
of the proposed printed circuit board, uti-
lizing actual parts to determine final size.

ITH THE rapid adoption of printed

circuitry in the electronics field, many
R/C fans have attempted to devise simple
ways of making their own printed cards
for their favorite receivers and transmit-
ters, with varying degrees of success.

A number of methods have been used.
One that has found a moderate following
uses silver conducting ink which is applied
with pen or brush on ordinary 14" linen
base material. However, the technique of
applying the ink requires more of an artis-
tic touch than many R/C fans will ever
develop. Also, this type of printed card
must be handled with care so that it is not
accidentally scratched and the circuit
opened.

In commercial use, the etched card is
probably favored most by the manufactur-
ers. It utilizes a sheet of copper foil which
is laminated to a phenolic base during man-
ufacture. The circuit is printed on the cop-
per side with a special ink by one of a
number of different methods. The printed
cards are then placed in a bath of ferric
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Transfer the paper pattern to the copper
side of the laminate. Use a punch to lo-
cate the component terminal positions.

chloride which etches away the exposed
copper and leaves the pattern covered by
the ink. Home experimenters who have
tried this method prefer it to the silver ink
technique. ¢

Stripping Technique

A third method of making printed cir-
cuits is known rather simply as the “Strip-
ping Technique.” It is obviously not intended
for mass production or for very complicated
circuitry. However, with a little practice,
multitube receivers and transmitters may
quite casily be put on small sheets of copper
laminate. The stripping technique does not
require a lot of extra equipment.

This method consists first of planning the
layout on a piece of paper, drawing out the
design and employing the actual compo-
nents to be used to help provide physical
dimensions. Arter the design has been sat-
isfactorily settled on, it is transferred to
a piece of %" copper laminate by using a
center punch or scribe. A sharp model knife
cuts the pattcern onto the copper and the
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Why not make printed R|C circuits this easy way—

it's inexpensive, compact, and interchangeablie

By PAUL F. RUNGE

With a sharp model knife. cut the copper
just deep enough so that the unwanted por-
tion may be peeled off. Use a metal rule.

unwanted portions of the copper are simply
peeled off.

A few general observations may prove
helpful before actually laying out the base.
In printed circuitry, generally speaking, all
components are mounted on one side of the
base. This is not a hard and fast rule and
may be varied to suit individual needs.
The components may be mounted directly
in small-size holes drilled into the copper
strip, or an “island” may be formed which
is slightly wider than the strip, and an
eyelet inserted.

Generally, relays are not mounted on
printed bases; this permits a compact unit
and follows the trend of separate mounting
which is rapidly developing. Advanced
R/Cers find that it is far better not to
mount the relay on a receiver base, since
weight may be distributed more easily, and
crash damage is considerably minimized.
Lightweight soldering irons are a must for
printed circuits. They should be about 25
to 37% watts, and should be used with a
fine low-heat solder. A multiple core type,
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Peel the unwanted copper off the laminate
with a sharp knile. D= this slewly s3> cs
to avoid tearing th2 remaining ccnductors.

Rub steel wool over the copper conductor
side of the printed base to eliminate any
rough edges and # prepare for soldering.
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Mount the components on the base as re-
quired and then solder the lot after all
parts are mounted and connections made.

Be sure to use a small soldering iron and
a low temperature solder. Snip off all the
excess leads; brush off excess solder.

Complete printed circuit version of the
“Lorenz 61 R/C receiver made according
to the instructions given in the text.

ﬂmﬂp

80TTOM VIEW TOP VIEW

If printed circuit layout has two lines which
must cross. use a component or jumper.
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such as an Ersin, has a low melting point,
making neater joints. Heavy irons and high
temperature solder might cause blisters
which would pull the copper laminate away
from the phenolic base, and then the trou-
bles would begin.

Almost any circuit may be put on a
printed circuit card. One of the easiest as
a beginning project, however, would appear
to be the “Lorenz 61” receiver, published
in PoPULAR ELECTRONICS in November, 1954,
Following is a step-by-step explanation of
the making of a printed circuit using the
“Lorenz 61” as an example.

Mounting a Circuit

Gather all the components called for in
the circuit. Plan on making the copper
lines wider than actually necessary—342" to
14" should be ample. Finer lines and ex-
treme miniaturization may be attempted
later. The use of flea clips for subminiature
tube leads is recommended, so that the tube
may be removed. Eyelets may be used
if the tube is to be soldered onto the base.
Special miniature sockets for printed cir-
cuits are available for the miniature tube

types, such as the 3A4, etc.

With the parts, paper, pencil, and rule,
juggle the components around, using the
schematic to determine where to place each
part. Many sheets of paper used in this
step of the process will result in a much
neater unit. This is the most painstaking
and time-consuming step. In two- and three-
tube circuits, it may sometimes be neces-
sary to place components so that they will
bridge copper lines rather than have copper
lines cross and short out. Jumper wire may
be used for this purpose; however, careful
spacing of components will make it unnec-
essary in many cases.

When the layout is satisfactory, double-
check to make sure the “wires” correspond
to the schematic. This is the time to cor-
rect wiring mistakes, since it will be too
late to do so once the printed card is made.

Cut the copper laminate to the size re-
quired for the base. (Small sheets of the
copper laminate by itself may be had from
Tele-Diagnosis Co., 155 West 72nd St., New
York 23, N. Y., Ace Radio Control, P.O.
Box 301, Higginsville, Mo., or Techniques
Inc., 135 Belmont St., Englewood, N. J.)

Transfer the paper pattern to the copper
side of the laminate using a center punch,
scribe, or any sharp-pointed tool. Connect
the lines and draw a pencil pattern of the
strips desired. With a sharp model knife,
cut these lines just heavily enough to pene-
trate the copper. A bit of practice on some
scraps will help determine the amount of
pressure required.

(Continued on page 101)
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Disc and Tape Review

S YOU PROBABLY KNOW, this column has been de-
votaed in the main to a series of record reviews, having
as its object the building of a basic classical record library.
We have waded through a lot of records in an effort to cull
the best recordings of many works. In so doing we have
already compiled a sizable library, but you must remember |
that the repertoire of classical music is a vast subject. Even
with the “basic library” as a goal, there is still a long way
to go. While this endeavor will continue to occupy a large
portion of available space, the expansion of this column will
allow us to touch upon other areas of music, such as jazz,
“pops” . . . prerecorded tape and other musical interests.
Your letters and comments about this new format would
be greatly appreciated.

Mendelssohn Symphonies

Felix Mendelssohn must be reckoned in musical history
as one of the most versatile of composers. Piano and violin
concerti, organ sonatas, symphonies, oratorios, and many
other forms of musical composition comprise his vast out-
put. And music must be forever in his debt for resurrecting
the works of Bach from dusty oblivion. Indeed, this is a
most interesting fellow, and if you ever have the time and
opportunity to read the story of his life, you will find it
quite a fascinating one.
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As might be expected, a great musical
talent like Mendelssohn is well served in
the matter of recordings of his works. He
wrote fnve symphonies in all, but only the
last three have gained a lasting place in
today’s repertoire.

© 00

The Third Symphony, subtitled the
“Scotch” Symphony, is a cleverly construct-
ed and most melodious work. Seven ver-
sions exist on LP, only three of which can
be considered as modern hi-fi recordings.

By far the best of these three is the
Mitropoulos, N. Y. Philharmonic reading on
Columbia ML4864. 1 consider this recording
as one of the finest things Mitropoulos has
ever done. The musicianship is of extremely
high order. The sound too, is extraordi-
nary. The N. Y. Philharmonic string tone
is revealed as something which can stand
comparison with the best. Especially nota-
ble are the clean sonorities of the celli.
Brass, woodwinds, percussion . . . these,
too, are heard with smooth, wide-range
response, crisply accented where need be
and with appropriately wide dynamic range.
Add to this picture the almost complete
absence of pre- or post-echo and other
distortions, and you have an outstanding
recording.

Next recording of the “Scotch” Sym-
phony in matter of choice is the Solti/
London Symphony version on London L1708,
This too, is a fine recording with sound
which, if anything, is even better than the
Columbia. The main point of superiority
is the superb transient response and acous-
tic environment which is most persuasively
“live.” However, the Solti performance,
while a solid, workmanlike job, is not the
equal in brilliance and inspiration of the
Mitropoulos reading.

The third recording for consideration is
the Steinberg, 'Pittsburgh Symphony effort
on Capitol S-8192. Steinberg is a most ex-

Contest for Hi-Fi Fans!

A FREE “week-end with high fidelity”
plus a complete home music system ig
the first prize in a contest sponsored by
ELECTRO-VOICE, INC., of Buchanan, Mich.
This first nationwide contest for audiophiles
and music lovers consists of completing, in
50 words or less, the statement: "] would
like to have an ELECTRO-VOICE matched
high fidelity system because . . .”

Nine other prizes include various E-V
loudspeakers. To enter the contest. partici-
pants must hear E-V equipment at an E.V
distributor, from whom they also obtain en-
try blanks. The contest closes at midnight,
September 30, 1955. —30—
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cellent technician and knows his orchestra,
but it is these very qualities which are also
his downfall. He puts forth too much effort
in having every note in the score ‘“letter
perfect,” and in so doing loses the essential
feeling of the music. Perhaps this is ac-
centuated by the sound, which is wide-
range, quite hi-fi and all that . . . but suf-
fers from very dry, cramped acoustics.
If you own any one of these three re-
cordings, you have a modern version of the
Mendelssohn Third Symphony, but for
those of you who have yet to acquire this
work . . . put your money on the Mitro-
poulos disc and you can't go wrong!

© G 0

The Fourth Symphony of Mendelssohn,
the “Italian” Symphony, is his most popular
work. This fact can be attested to by the
16 versions of this work in the LP catalog!

Easily the most outstanding disc is the
Dorati/Minneapolis Symphony recording on
Mercury MG50010. This has the great ad-
vantage of the fabulous “Olympian” tech-
nique single-Telefunken-mike sound. The
“Italian” Symphony is a rousing, brilliant
work, and particularly benefits from the
sharply focused, cleanly articulate string
tone, the bright, incisive brass, and the low
transient distortion apparent in the percus-
sion. Top this with ultrawide dynamics
and good, live acoustics, and you have a
most exhilarating sonic experience. Per-
formance-wise, Dorati knows and obviously
enjoys the score, and his conducting per-
fectly reflects his attitude. His tempi are
brisk, his phrasing well modeled. He is not
slovenly of detail; neither is he fussy to the
point of distraction. His balance is always
Judicious, as are his dynamics. In Dorati’s
hands, the “Italian” sings . . . as it should

. a bubbling, capricious, joyous outpour-
ing of beautiful music!

Breathing hard on Dorati’s neck for sec-
ond-place honors is the Leinsdorf/Roches-
ter Philharmonic version on (of all things)
the low-priced Columbia Entre label, RL-
3102! Mr. Leinsdorf is another vastly un-
derrated conductor, as is shown by his
masterful handling of the score. Save for
some tempo-tampering and occasional im-
balance with the orchestral choirs, his read-
ing is properly warm and lyrical, and is
really quite exemplary. In spite of the fact
that this is on a low-priced label, the sound
is quite good. If the recording does not
have the brilliance and cleanness of the
Mercury disec, it is nevertheless well re-
corded with good wide range, excellent dy-
namics, and nice “live’” acoustics. The ma-
jor fault (and not too serious) is a rather
characterless bass which inexplicably crops
up at various places in the recording (prob-

(Continued on page 112)
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BIRTH oF A

LOUDSPEAKER

Behind the scenes at Electro-Voice, Inc..

where hi-fi speakers are made and tested

Research and experimentation

in the laboratory (right) are
the first steps in the birth of a
loudspeaker. Permanent magnet
field sirength, suspension, elastic-
ity, and frequency response are
but a few of the physical factors
that must be carefully analyzed
before new speaker can be made.

2 From the laboratory. the
basic idea is sent to tae
model shop (left). Here, skillad
craftsmen iranslate the engi-
neer’s dream into tangible form.

Alpha Wiggins (right) tests frequency

response of prototype in sound chamber
from behind audio oscillator and record-
ing setup. New model must prove itself
before it can be put into production.
When all problems are solved, model is
“rozen’’ and sent to drafting for plans.
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Performance of speaker in suit-

able enclosure is checked. In this
test, the speaker system is placed
in a “free-space” area out-of-doors.
Sound output is picked up by micro-
phone and fed into sound-level me-
ters for measurement. Test at left
is of speaker in folded horn cabinet.

After coil is wound and trimmed,
it is positioned onto a plastic
sleeve (above). This operation re-
quires adherence to close tolerances.
Voice coil will receive all electrical
impulses that must be reproduced by

. 4 i speaker cone as audibl d waves,
Tests over, the specker goes into production. Voice E er cone as audible sound wave

coils are wound on special machine. Next, voice-coil
leads are trimmed to specified length. Edgewise-wound
aluminum wire is used since it is light in weight and
provides greatest number of turns within given area.

7 Voice coil and spider are combined
into one assembly and cemented in
place (above). Spider will hold speaker cone.
It also acts as dust cover to ‘pProtect magnet.

8 The cone (right) is made of pressed pa-
per. It is centered and cemented onto
the coil-spider assembly. Its outer edge is
glued to the outer rim of the metal frame.
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General view of assembly operations in
plant of Electro-Voice, Inc. Buchanan,
Mich. Other operations include die-casting
the speaker “‘basket” (frame) as well as
varied and extensive machine-shop activities.

‘ﬁ Weight and strength of magnet determine.

to a large degres, the quality of the loud-
speaker. Alnice V. © powertul alloy, is used
widely. Above, the outer tube of @ magnet
siructure is ground to 1/1000-inch accuracy.

‘I‘I In the final stages of as-
sembly, voice-coil leads
are brought from spider to
speaker cone. They are twist-
ed into pigtails to prevent
the damping of the cone
as well as lead breakage.

]2 Array of testing equip-
ment used in final in-}
spection. Loudspeaker is op-
erated under simulated “liv-
ing room” conditions to de- |
termine performance quality. &%
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(PART 3)

in Hi-Fi equipment

THE two preceding portions of this dis-
cussion have been concerned with fre-
quency response (June issue, page 73) and
phasing (July issue, page 70). In this con-
cluding section, a few words will be said
with regard to harmonic distortion, noise,
and parasitic oscillation.

Many of the more advanced readers will
immediately recognize that these are the
most prevalent sources of hi-fi and audio
equipment distortion. Obnoxious and elu-
sive to trace, these forms of distortion are
the most difficult to eradicate. Detection,
however, is also an important problem, and
Is the general theme of this article.

There is a type of meter on the market,
known as a distortion meter, which is used
with a pure sine-wave input to measure the
total spurious components in the output. It
does so by filtering out the true frequency
and measuring all that is left. This type of
meter will not show up the varieties of dis-
tortion previously discussed, but only the
kinds that will be taken up now.

Harmonic Distortion

The first kind is known as harmonic dis-
tortion, because the spurious tones added to
the original sound are harmonics or regular
multiples of the original tone applied. This
kind of distortion can be measured by means
of the meter already mentioned or a wave
analyzer can be used for more detailed
analysis as follows,

A pure tone is injected at the input of the
amplifier and the output waveform is meas-
ured by means of the wave analyzer to find
out what other tones are there besides the
original tone put in at the input. Second,
third, fourth, etc., harmonics of the original
tone are measured, and the distortion value
of the output waveform is computed in ac-

cordance with certain rules. It might be a'

good idea at this point to relate the nomen-
clature of harmonic analysis to the corre-
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By NORMAN H. CROWHURST

sponding musical terminology. The second
harmonic is the first musical overtone. The
third harmonic is the second overtone, and
S0 on. As mathematicians would write it,
the nth harmonic is the (n-—1)th overtone.

Intermodulation Distortion

The same type of causes in an amplifier
that can produce harmonic distortion on a
single-frequency sine wave can produce in-
termodulation distortion when more than
one frequency is applied at the input simul-
taneously. In practice, of course, all music
and speech material consists of a whole
range of frequencies applied simultaneously.
So presence of this form of distortion means
that a great many frequencies not present
in the original sound will appear in the
output,

The basic test for intermodulation distor-
tion consists of putting in just two frequen-

Fig. 1. The trailing edge of this sine wave
shows a type of parasitic oscillation that
is “triggered” as it passes through an
amplifier. This distortion would probably
not be audible on a single sine wave, but
will become audible when a program of
music or speech is fed through the amplifier.
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cies and measuring the output for spurious
frequencies different from the two put in. If
a low frequency and a high frequency are
put in simultaneously, the spurious frequen-
cies will be other high frequencies differing
from the original one by a number equal to
the low frequency.

For example, if 60 cycles and 2000 cycles
are the original tones selected for the test,
the amplifier will produce spurious frequen-
cies such as 1940 and 2060 cycles if it suffers
from intermodulation distortion. The num-
bers quoted are just sample spurious fre-
quencies. In practice, a whole sequence of
frequencies could also be produced in addi-
tion to these two, such as 1880, 1820 and
2120, 2180, etc.

If, on the other hand, two frequencies
fairly close together are applied to the input
of an amplifier, and it suffers from inter-
modulation distortion, a frequency equal ta
the difference or sum of the original two fre-
quencies will appear. For example, if 3000
cycles and 3500 cycles are applied to the in-
put simultaneously, a frequency of 500 cy-
cles may appear in the output, although it
was not applied at the input. Additionally,
a frequency of 6500 cycles may appear, but
to the ear the 500-cycle tone is probably the
one that could be most annoying in this par-
ticular example, because it might well inter-
fere with other lower frequency components
and prceduce notably undesirable effects.

Parasitic Oscillation

Another kind of distortion that does not
come conveniently under any of the head-
ings already discussed is caused by spurious
or parasitic oscillation at high audio fre-
quencies—or even radio frequencies. This
kind of oscillation is usually not audible in
itself but will have a distorting effect upon
the sound which is audible.

A

Fig. 2. An oscilloscope would show con-
tinuous parasitic oscillation in a form some-
thing like this. No music is coming through
the amplifier. Usually such amplifiers are
surprisingly quiet because the high fre-
quency oscillation etfectively “blocks” the
hiss and hum normally in the background.
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The audible effect may take a form sim-
ilar to harmonic distortion or perhaps ap-
pear more like intermodulation, but it is
really a little different from either of these
particular forms of distortion. The easiest
way to identify it is by means of the oscillo-
scope. As soon as the waveform is presented
on the oscilloscope, it will be observed quite
readily, although it is not audible.

There are two kinds of parasitic oscilla-
tion, one of which is set off at particular
points on a waveform, as shown in Fig. 1.
Using only a single sine-wave input signal,
this may not even have any audible effect,
because the high frequency burst does not
move the loudspeaker diaphragm at all; and
the fundamental frequency of the sine wave
works the loudspeaker in its normal fashion.
However, if there are other frequencies

(Continued on page 128)

Distortion meters, such as the Barker

& Williamson Model 400 shown above:

are used extensively to determine the noise
and harmonic content in the audio ranges,

Fig. 3. This is how a waveform will ap-
pear when program material is fed through
the amplifier at the same time that parasitic
oscillation is taking place. The audio would
break up the oscillation from time to time
and original sounds would suddenly appear
in the output for very short periods of time.
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By EUGENE F. CORIELL, Major, USAF

/ , e
o

A question that puzzles many hi-fi enthusiasts is answered

O ACCOMPLISH useful work, whether
Tit be moving a car along the highway or
moving the cone of a loudspeaker to pro-
duce sound, power must be expended. The
more power expended, the more work done,
Mechanical power is generally expressed in
horsepower and electrical power in watts
or kilowatts.

The concept of electrical power is im-
portant to the audio hobbyist because al-
most every element of a tape recorder or
hi-fi rig generates, transmits, or absorbs
power—electrical watts. The end result is
the driving of the loudspeaker, and since
the air opposes movement of its cone or
diaphragm, power must be expended to
overcome that opposition. In the case of
the loudspeaker, the driving power is fur-
nished by the amplifier which is rated as
having an output of 10, 20, or more qudio
watts. It follows that the speaker must
also be rated as to the electrical power or

wattage it can absorb. This value should
be at least equal to the amplifier rating,
and in the case of several speakers, the
combined power rating should equal the
amplifier rating.

Within the amplifier, the most obvious
element important from an audio wattage
standpoint is the output transformer. This
is the last component in the final stage of
the amplifier, and is the component that the
loudspeaker “sees.” The output transformer
is a device which matches output tubes to
the speaker voice-coil, If the amplifier is
rated at 10-watts output, the transformer
must be able to handle this power. If it is
too small, distortion or burn-out may occur.

Another element within an amplifier
which is important, wattage-wise, is the
lowly resistor. There are many of these in
the average amplifier, although not all of
them handle appreciable power. Resistors
are available in many different resistance

These two instruments are typical of the commercially available units for measur-

ing audio watts. At the right is the

principle to measure a voltage across internal load resistors.
General Radio Model 583A. a professional laboratory unit.

Heathkit Model AW.1, which utilizes the v.t.v.m.

On the left is the
Both of these instru-

ments have provisions for matching the impedance of the amplifier under test,
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is an Audio Wati?

7

ratings in ohms, and in various power
ratings. In home amplifiers, the resistor
power rating may range from one-quarter
watt to several watts. The resistor rating
is important at some positions in the am-
plifier circuit since the current forced
through the resistor by the applied voltage
results in absorption of power by the re-
sistor. This power is dissipated as heat,
and a resistor of correct resistance value
but with too low a power rating may fail
completely or cause noise in the amplifier
output.

It might be well here to distinguish be-
tween the audio power input and the 115-
volt house a.c. input to the amplifier. For
10 watts of audio output, the house system
must furnish several times that much
power to the amplifier 115-volt+a.c. input.
On the other hand, the microphone or rec-
ord player furnishes only an extremely
minute amount of program power to the
amplifier audio input. This tiny audio input
power, ranging from a few microwatts to
milliwatts, in effect controls the 115-volt

. J) [ S——
& LOAD
D.PDT. l RESISTOR

AUDIC ®1 AMPLIFIER
SCOP|
OSCILLATOR UNDER TEST ShE
PHONO INPUT

Fig. 1. This is the test arrangement for
measuring the power output of a hifi am-
plifier. The vacuum-ube voltmeter must
be sensitive enough to read the extremely
small voltage input to the amplifier as speci-
fied by the manufacturer, which may be
only a few millivolts, Output wattage is
equal 1o the square of the voltage as meas-
ured by the v.t.v.m. divided by the value
of the resistance of the load resistor; this
resistor is a substitution for the speaker.
The oscilloscope is not required for actual
wattage measurements, but enables the
sine-wave pattern to be checked for dis-
tortion. Power output is measured at var-
jous frequencies over the response range
of the amplifier. See text for details.
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power that the amplifier draws from the
house a.c. system, which is the real source
of the power fed to the loudspeaker.

Continuous power of one watt delivered
to the speaker will result in an uncomfort-
ably loud program in the average living
room. The question then arises: why use
amplifiers rated at 10, 20 or more watts?
The cone-type speaker has a very low effi-
ciency. This means that only a small frac-
tion of the electrical or audio power fed to
the speaker creates useful sound (horn-
type speakers are more efficient but are
less common in home systems).

Another reason for building considerable
power output into amplifiers is the fact
that there are many instantaneous peaks
of sound in music which are far above the
average level; lack of power capacity in
the amplifier will result in distortion on
these peaks. Still another reason is the
need for reserve power when a room full
of guests creates a high background noise
level—or when the hi-fi fan insists on
turning up the volume for better reproduc-
tion of the extreme lows and highs. The
need for reserve power becomes more ap-
parent when it is realized that doubling
the audio output from the amplifier will
achieve only a moderate increase in loud-
ness. While most amplifiers will deliver
more than their rated output, the dis-
tortion percentage will generally rise above
the manufacturer’s stated value, which is
the per cent of harmonic distortion at
rated output. A really high-fidelity ampli-
fier will deliver its rated output with 1%
distortion or less.

Figure 1 shows a simple setup for meas-
uring amplifier output power. A sine-wave
audio oscillator furnishes a steady signal
at a particular frequency, perhaps 1000
cycles, to the amplifier input. Amplifier
output is loaded by an appropriate resistor
in place of the speaker (see speaker im-
pedance rating). A vacuum-tube voltmeter
__and an oscilloscope if available—is in
parallel with the resistor. Amplifier vol-
ume control is set at the point at which
the output is to be measured and the oscil-
lator control is adjusted to obtain the am-
plifier input voltage recommended by the
manufacturer., Output of the amplifier in

(Continued on page 120)
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SQUARE-
WAVE
CONVERTER

By HOWARD J. CARTER

The converter is mounted in
a small standard aluminum box.
See interior view at left.

Useful adaptation of a
little known circuit to
form clean square waves
from sine waves, valuable

in testing all types of

hi-fi and audio amplifiers

Control Rl is mounted on end plate near tube socket.
The three terminals include both “input” and “output’
circuits since the ground terminal is common to each.

THE interesting presentation by Norman
Crowhurst on the use of square waves to
test hi-fi equipment (PorPULAR ELECTRONICS,
July, 1955, p. 70) raised the following
question among many readers possessing
sine-wave audio generators: “How can I
get a square-wave signal source?” This
article is the answer to that question. It
describes the simple construction of a con-
verter which takes a sine-wave input and
makes it into a square wave. Technically
speaking, this is a Schmidt discriminator.
Unlike normal hi-fi amplification where
the output is identical to the input, only
greatly multiplied, this circuit has only two
output voltage levels. When the sine-wave
input voltage falls below a certain critical
value, the output voltage will be quite low.
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As the input voltage increases, there will be
a certain point at which regeneration within
the tube will take place. This causes the
output voltage to jump suddenly to a high
value. The high value is maintained until—
on the downward slope of the sine-wave—
the critical “cutoff” point is once again
passed and the output returns to the low
voltage setting.

This effect has no relationship to the
length of time that the input voltage re-
mains at either the high or low value. In
other words, the circuit is essentially inde-
pendent of the frequency of the sine-wave
input. The input may then be varied to suit
individual circuit requirements with assur-
ance that the output will always be a square
wave.

POPULAR ELECTRONICS
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The output waveform will be a sharp-
corner square wave up to input frequencies
of 10,000 cycles; above this frequency, the
input sine-wave amplitude must be in-
creased to maintain fast rising and falling
edges. For audio amplifier testing, however,
a 10,000-cycle fundamental is quite ade-
quate.

Plate supply voltage may be anywhere
from 50 to 250 volts. The output will then
be from 6 to 30 volts, and the input peak-to-
peak minimum will be from 3 to 12 volts.
Although a 12AX7 tube is specified, the same
results may be obtained with a 12AT7. Lay-
out of parts is not critical. Twist the heater
wires together to reduce hum pickup. A knot
should be tied in the power wires inside the
box for strain relief. Use spaghetti on the
capacitor leads to prevent shorting. Some
constructors will find that the circuit is
compact enough to be added easily to the
chassis of their sine-wave audio generators.

To use the converter, connect the power
lead wires to the appropriate points on the
amplifier under test. If low-level stages are
being tested, the output will have to be
attenuated with a compen-
sated voltage divider as shown
on the schematic. Set the

INPUT WAVEFORM

OUTPUT WAVEFORM

How the converter operates when a sine wave
is introduced through the input terminals. E(h)
and E(i) represent critical operating levels.
Normally. the output voltage would be a low
level, but ds the sine-wave input increases
there is a critical point, E(h), where regenera-
tion through the common cathode resistor R6
causes a sudden sharp increase in the output.
This new level is maintained until the sine
wave drops to E(i) when the output is returned
sharply to the lower value. Ratio of the ‘output
square wave is adjusted by Rl to a I:1 ratio.
A pure sine wave need not be used at the input.

trimmer Cx to the point
where tha oscilloscope shows
the best square wave at the
junction of the potentiometer,
Rx, with the amnplifier under
test connected. —30~

Wiring schematic of the square-
wave converter. The potentiometer.
R1. is used to set the level or ratio
of the output. This adjustment
should permit the user to obtain a
square wave that appears very
similar to (a) of Fig. 3. page 71, July
issue. It must be made since the
output wavelorm depends on the
input sine wave and plate voltage

L

R2
INPUT l(owm

5OOK<

12
DIVIDED
QUTPUT
J{SEE TEXTY

CROUND

which is applied to the converter.

R1-—500.000 ohm potentiometer
R2-—470.000 ohm. Y2 w. res.
R3—68,000 ohm, Y2 w. res.
R4-—-240,000 ohm. V2 w. 1es.
R5--982,000 ohm. 2 w. res.
R6--47,000 ohm, V2 w. Tes.
R7—22,000 ohm. V2 w. res.

Cx—4-80 ppid., mica trimmer or pad-
der capacitor

Rx—SO 000 ohm potentiometer, linear
tape

VI——-IZAX? tube (or see text)

Also required:

I—Aluminum case, 214" x 2V4" x 4

1—9-pir. miniature tube socket

3—Superior 5-way binding post

1—Terminal strip

Total cost of parts, approx. $5.00

August, 1955
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R LLASS

POWER TRANSFORMERS

HE HUM of a transformer is a song of
leashed power held in check by the skill
of design and construction engineers. In
some transformers it signals lethal voltages
lying in wait for the first incautious move;
in others it tells of gentle voltages applied
to delicate tube filaments. In any case, we
can learn to handle this versatile com-
ponent by becoming familiar with the basic
rules that govern its operation.
A power transformer—the simplest kind—
consists of two separate coils of insulated
wire wound around a common core of

LOAD

480
SEC| v

-
-

()
.
TRANSFORMERS
OUTPUT
% AN
©

silicon steel or some similar material that
concentrates magnetic lines of force. As
a fluctuating voltage (Ep in Fig. A) is im-
pressed across the primary (pri.) coil, the
pulsating magnetic field that results from
the flow of primary current (Ip) cuts
through the secondary turns (sec.) inducing
a new voltage (Es) in this winding. If a
load that can consume electrical power is
connected as shown, then a secondary cur-
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rent (Is) flows through the load. In mod-
ern power transformers, practically all of
the lines of force produced by the primary
current cut through the secondary wind-
ing; this is a matter of proper design and
materials. When it occurs, the windings
are said to be “closely coupled,” a con-
dition that results in most efficient opera-
tion.

It should be pointed out that transform-
ers operate only on alternating current,
since the process of inducing a voltage in
the secondary winding depends on a change
in the magnetic lines of force. Don’t let
anyone talk you into trying to locate a d.c.
transformer! Most of the electrical power
in this country has a frequency of 60 cycles
per second, although some 25-cycle power
is still in use in various localities.

The secandary voltage, Es, may be found
by applying this simple formula:
Secondary turns

Primary turns

Suppose we have a transformer whose
primary has 500 turns closely coupled to a
2000-turn secondary. What secondary volt-
age may we anticipate if the input to the
primary is 120 volts? Substituting in the
formula above:

Es = Ep X

o 2000 _
Es = 120 X 500 480 volts

Thus, this is a step-up transformer which
boosts the input voltage to four times its
original value. The fraction 4/1 is called
the 8:P turns ratio. Evidently, from the
example given above, the turns ratio is
equal to the fraction “Secondary turns/
Primary turns” and may be used in place
of it in the equation, so that:

Es = Ep X turns ratio

Take another example: a filament trans-
former (a step-down type) designed to op-
erate on 120-volts primary input has a
turns ratio of 1:20 (another way of writ-
ing 1/20). What secondary voltage will it
produce? Using the second formula:

fli
= 6
Es =120 X 20 volts

By exercising care in the design of the

windings and the choice of the core, both
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transformers described in the foregoing
paragraphs may be combined to form a
standard multiple winding type as shown
in Fig. B by winding bhoth secondaries on
the same frame as the primary.

Contrary to the convictions of many be-
ginners, transformers don’t give you some-
thing for nothing. Although it is true that
a transformer can step up voltage, in the
process of so doing it balances the score
by taking more current from the lines than
it provides to the load. No transformer can
ever supply more power to the load from
the secondary winding than is put into its
primary winding. Under ideal conditions
of 1009 efficiency, the secondary power
may equal the primary power, but it can
never exceed it. Ignoring power factor (to
be discussed in a future issue):

Ep X Ip = primary power
Es X Is — secondary power
Thus:
Ep X Ip = Es X Is
This last equation can be rewritten as:
Ip = Is X Es/Ep
and may be used to find the amount of
primary current that will be necessary to
provide a given secondary current to a
Joad when a given transformer is used.
For instance, consider our first example of
a transformer having a turns ratio of 4/1.
Assume that this device is to operate a
radio set which acts as a 100-milliampere
load. How much primary current must
flow to supply this current at 480 volts
in the secondary?
Ip = 100 X 480/120
Ip =100 X 4 — 400 ma.

Therefore, as the transformer quadru-
ples the input voltage by its step-up action
to provide an output voltage of 480 volts,
the current taken from the lines by its
primary winding is four times greater than
that provided for the load’s wuse. This
“balancing” action is completely automatic
and is dictated by a natural law of physics
called ‘“‘the conservation of energy.” If we
could invent a transformer that would pro-
vide more secondary power than that con-
sumed by its primary, perpetual motion
would be the easy step!

The following quiz is intended as a self
check. All of the questions can be an-
swered correctly if the foregoing text has
been mastered. Answers are on page 127.

QUIZ

1. Radio sets made in this country and shipped
to Great Britain are usually accompanied by
transformers to permit the use of the 110-volt
radios on 220-volt lines employed in the latter
country. What must be the S:P turns ratio of
these transformers?

2. A 125Q7 tube heater requires 12.6 volis for
proper operation. A step-down transformer

August, {955

having an S:P turnsratio of 1:10 yields the
right voltage when used on a house line.
What must be the line voltage?

3. How much current flows in the primary of the

transformer described below? Is this a step-
up or step-down transformer?

Primary voltage == 2500 volts

Secondary voltage = 125 volts

Secondary current — 100 amperes

4. Very often, two filament transformers of iden-

tical rating are used “back-to-back’’ as shown
in Fig. C. This brings about a favorable con-
dition called “isolation from the line.”” What
final secondary voltage might be expected?
5. A certain step-up power transformer having a
turns ratio of 10:1 blows a fuse in its primary
circuit when the load on the secondary is
made excessive. How can this happen?

ELECTROSTATIC SPEAKERS

Electrostatic speakers are beginning
to find their way into modern, medium-
priced high-fidelity equipment. It seems a
good idea, then, to review the principles of
this unique kind of loudspeaker to see how
it fits into the hi-fi picture of today.

An electrostatic speaker is nothing more
than an elegant capacitor having one flex-
ible and one rigid plate. The principle of
its operation is quite simple. Audio volt-
ages applied to the plates of the capacitor
set up a varying electric field between
them. Since this field contains more or less
energy depending upon the amplitude of
the potential differences, the flexible plate
is caused to move in step with these vary-
ing potentials. The air in contact with the
moving electrode is then set in motion at
an audio rate and sound results.

A typical circuit in which an electro-
static speaker is used in combination with

Ci 2
.003) ‘_g
LF CONE |
SPEAKER
LI
50Mhy.
v
€
220k
+ 250v. 4
ELECTROSTATIC
= SPEAKER

a PM cone speaker to form a ‘‘woofer-
tweeter” arrangement is given in the fig-
ure. Capacitors, C1 and C2, and inductance,
L1, form a cross-over network which feeds
the high frequency audio to the electro-
static speaker while keeping the low fre-
quency components directed toward the
low-frequency cone speaker transformer.

Early models of electrostatic speakers
had two big disadvantages: they could not

(Continued on puge 98)
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This simple, home-constructed
chassis was made of aluminum and fol-
lows the method described by the author.

Thin-Skin Chassis Cuts Costs

MONG the many problems facing the
average experimenter is the cost of the
chassis which must be used as a foundation
for almost every piece of equipment which
is constructed.

If one is to make his own chassis, a ma-
terial that may be easily worked is a prac-
tical necessity, particularly if shop facilities
are limited. One such material is 3%4”
wire mesh, which is both cheap and easily
worked. However, this material leaves
something to be desired as far as eye appeal
is concerned. In addition, the shielding
offered by the 4” mesh is inadequate
with some circuits, as several units con-
structed by the author were affected by
body capacity.

It was, therefore, decided that the only
alternative material was aluminum. The
first attempt at a home-constructed chassis
resulted in a very serviceable but decidedly
“unpretty” aluminum box.

For the next project, a quantity of 18-
gauge 24ST aluminum was purchased from
a surplus outlet for use as top and/or bot-
tom plates. For the sides some 24-gauge
aluminum was secured from a local hard-
ware store. The 24-gauge material is very
easily worked and can be bent with only
a light hand pressure, as may be seen in
the accompanying illustrations.
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Use of these materials has turned out
particularly well for the author. Once a
circuit is operating satisfactorily, the unit
may be permanently wired on the same
chassis which was used as a breadboard,
or if nced be, a new top plate may be cut
to allow a better parts arrangement.

When the top plate is drilled and punched
(including holes for mounting to the bhase),
all major components may be mounted and
wiring completed, with the exception of
the controls and switches which are to be
mounted on the front of the chassis. This
produces an almost integral unit on the
chassis plate, which materially simplifies
construction and any subsequent changes
which may be nccessary.

In assembling a chassis, the details shown
in the photographs will serve as a guide.
However, it should be noted that there is
a %" flap provided for joining the two
ends of the base. All bends should be
accurately scribed and care exercised in
making all cuts so that the finished job
will be structurally strong as well as nice-
looking. A coat of wrinkle paint will further
dress it up and give that elusive profes-
sional appearance.

While the completed chassis is not as
strong as a commercially built job, it is
perfectly adequate for most applications.

POPULAR ELECTRONICS
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Only light pressure is required to bend the alumi-
num. The sheet, clamped between two boards,
is supported on a flat surface for bending.

3

In order to form the corners of the
chassis, a piece of wood whose width
equals the chassis’ depth is used.

By RICHARD C. SAUNDERS

However, the addition of a bottom plate
will add considerable strength to the unit,
if it is found necessary. This method of
construction has the advantage of being
relatively cheap, and in addition, no special
tools are required. Even if tinsnips and
‘C’ clamps need to be purchased, the sav-
ings on the first few chassis will more than
pay the cost of the tools.

Both aluminum chassis illustratec¢ were
built at a total expense of 70 cents.

August, 1955 9l
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Bucld YOUR OWN

HEAT HKLTES

INTERESTING—-EDUCATIONAL

=

fully build Heathkits.

Fleas PRINTED CIRCUIT
VACUUM TUBE

VOLTMETER KIT

The VTVM is the standard basic voltage measuring instrument
for radio and TV servicemen, engineers, lahoratory technicians,
experimenters, and hobbyists. Because of its extremely high input
resistance (11 megohms) the loading effect on the eircuit being
measufed, is virtually negligible. The entire instrument is casy to
build from a complete kit. with a detailed step-by-step Construc-
tion Manual. Featured in this instrument is an casy-to-wire fool-
prool printed eireuit hoard which cuts assembly time in half

CIRCUIT AND RANGES: Full wave AC input reetifier permits
7 peak-to-peak voltuge ranges with upper limits of 4000 volts peak-
to-peak. fust the ticket for you TV servicemen. Seven voltage
ranges, 1.5, 5, 15, 50, 150, 500 and 1500 volts DC and AC RMS.
Peak-to-peak ranges 4. 14, 40. 140. 400, 1400, and 4000 volts. Ohm-

Heathkits are fun to build with the simplified
easy-to-follow Construction Marual furnished
with every kit.
such as soldering iron, long-nosed pliers, diagonal
cutting pliers. and screwdriver. All sheet metal
vork has already been done for you. No eutting. drilling, or painting required. All parts
furnished including tubes. Knowledge of electronics. cireuits, ete.. not required to success-

L ‘l-'eu
Only basic tools ure required, Chap, Chy

A
oy
»"Olel;e" b,
2 » Z,
O T by O,
oy 8 r e Deg
['OI']]"IJ,',)B'c-
Kngy

~ew pri
poard 3
asier
ensier 9

Model V-7

meter ranges N1, X10, X100, X1000, X 10K, X100K, X1 meg. Additional
features are a (b seale, center scale zero position, and a polarity reversal switch.

IMPORTANT DESIGN FEATURES: Transformer operated—19, precision
resistors—6ALS5 and 12AU7 tubes—selenium power rectifier—individual AC
and DC calibrations smoother improved zero adjust control action—new panel
styling and color—new placement of pilot light—new positive contacs baitery

mounting—new knobs—test leads intluded. Easily the best

buy in kit instruments. )
Feathécc
| HANDITESTER KIT

The Heathkit Model M-1 Handi-
tester readily fulfills all require-
ments for a compact, portable volt-
ohm-milliammeter. Its small size
permits the instrument to be tucked
into your coat poeket, tool box or
glove compartment of vour car, Al-
wavs the ‘“handitester’” for those
simple repalr jobs. Packed withevery
degirabte feature required in an in-
strument of this type. AC or DC
voltage ranges, full seale 10. 30.
300, 1000 and 5000 volts. Ohm-
meter ranges 0-3000 ohms and
0-300,000 ohms. DC milliam-
meter ranges 0—10 milliamperes
and 0-100 milllamperes. Uses
400 microampere meter—19%,
precision resistors—hearing aid
type ohms adjust eontrol—high
quality Bradley rectifier. Test
leads are included

MDEI. Mm.1
1459

Shpg. Wt. 3 Ibs,

HEATH COMPANY

A SUBSIDIARY OF DAYSTROM, INC.

BENTON HARBOR 10, MICHIGAN
92

New
ey,

€agy-
Ofr.! Pangy L0-re,
$2 450 i
® swira 4 1 sefq.cor-
Cetop

5]

Shpg. Wt. 7 1bs.

Feathtcr
MULTIMETER
KIT

Here is an instrument packed
with every desirable service fea-
ture and all of the measurement
ranges you need or want. High
sensitivity 20.000 ohms per volt
DC, 5000 ohms per volt AC. Has
the advantage of complete port-
ability through freedom from AC
line—provides service ranges of
direet  current  measurements
from 150 microamperes up {o 18
amperes—can be safely operated
in RF fielifs without impairing 3,2950 Shzg[b:w'
accuracy of measurement.

Full scale AC and DC voltage ranges of 1.5, 5, 50, 150, 500,
1500, and 5000 volts. Direct current ranges are 150 microumperes,
15, 150, and 500 milliumperes and 15 amperes. Resistunces are
measured from .2 ohms to 20 megohins in three runges and b
range from —10 to +65 db. Ohmmeter batteries.and necessary
test leads are furnished with the kit.

MODEL MM-1
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USE: This brand new Utility Scopc was designed especially for servicemen
and radio amateurs, and is adaptable for use in all general Scope applica-
- tions. Perfect for modulation monitoring, ete. Use 1t to tackle alignment
. or adjustment problems. Equally valuable in breadboard work. A must
- for ham shack or for outside servicing.

DESCRIPTION: Front panel controls of the
Model OL-1 are "begch tested” for ease of opera-
tion and convenience. Sharp focusing 3" CRT.
Printed circuit for eage of assembly and constant
performance. Assembly time cut in half! High
quality electronic components used. Sensitive hor.
and vert. amplifiers with broad freq. response; cath-
ode follower for isolation. Push-pull hor. and vert.
output to deflection plates. Int ., 60 cycle, or ext.
sync. Sweep freq. range 10-100, 000 cycles. Direct
connectlon to deflection plates Provision for Z
axis input. Uses 3GP1 CRT, 4-12AU7 hor. and
asf vert. amplifiers, 1-12AX7 sweep gen., 1-6X4
ek P2 LV rect., and 1-1V2 HV rect. The Heathkit

50 New pringeq ! Pt Model OL-1 is a real standout value at only
$ Shpg. Wt g::ﬂf,’f ,f)l;r constant $29.50, and is another example of the famous

od
t(-,””na o

T i ination: i
e 15 lbs ance, mggean.)m Heathkit combination; quality plus economy.
:;'s tmnl:;)uming - Meg/suresegyly
ti 11347 x 8347 x
€Ut in naryy 'Me 9157 and weighs
only 11 pounds.
. e e |
¢ = Ney, {
anq ', Mao,
’ D"g[‘ k"obde"” . Broad frequeney {
ance “SSiony, Styling"®l  coverage —fur- = |
Pe, ng 2| .- damentals from 1
O e o esgiet™ 160 KC to 116 Cathode follower
Mal  MC in 5 bands output for good :
—up to 220 MC isolation — fixed iz
I G N on calibrated step and continu- =
¥ harmonics. ously variable =

attenuation.

USE: This instrument is ‘“‘sarviceman enginecred” to fill the requirement for a

: reliable hasic service instrument at moderate cost. Frequency coverage extends

{ in five bands trom 160 Ke to 110 Me on fundamentals, and dial is calibrated to

| 220 Mec for harmonics. Pre-wound and pre-aligned coils make calibration unnec-
essary for service applications.

DESCRIPTION: The Heathkit Model SG-8 Signal Generator provides a stable
[ . modulated or urmodulated RF output of at least 100,000 microvolts which can
be contralled by both a cortinuously variable and a fixed step attenuator. In-
ternal madulatian is at 400 eycles, or can be externally modulated. AF output of
| 2-3 volts is also available for audio testing. Uses dual purpose 12AU7 as Colpitts
RF oscillator znd cathodefollower for stahle, isolated, low impedance output, and
type 6C4 tube for 400 cycle oscillator. Operation of the SG-8 is well within the Qutput selection —
frequency limits normally required for service work. Modern styling features tion, pure r.f.,
high definition white letters on charcoal gray panel with re-designed control knobs. oraudiofouinuts
Modern profissional appearauce and Heathkit engineering know-how combine MODEL $G-8
¥ to place ‘his instrument in the “best buy” category. Only $19.50 complete.

Feathbit ANTENNA ﬂ‘ecufééu'

IMPEDANCE
S GRID DIP METER

The Model AM-(; Antenna Impedance

Meter makes an ideal companion unit for

the GD-1B Grid Dip Meter or a valuable Q:ﬂéﬁuﬁa&nd rf)e::,;
instrument in its own right. Perfect for the value of tl?xs rd
checking antenna and receiver impedance £

%

i

i fulpn

rp=——

and match {or optimum system operation. } d',p met.Ier rir}any tmﬁs 2
Use on transmission lines, halfwave, folded t ?‘ crl. tm 1spensa ?tc ; i
dipole, or beam antennas. Will double as th' ot "18 ??T?SI g =
monitor or relative field strength meter. { 1cls, 'ieu > 'éit"g' MODEL

| Covers freq. range of 0~150 Mc and im- R an(d ta 1gmng TV Els GD-1B

| . pedance range of 0-600 ohms, Uses 100 ! ?{"d rapfj ‘f" 4 o;- ?
microampere meter and special calibrated jjj§ by e blor in efrir‘ -
potentiometer. A real buy at only $14.50 H i,r[wf lpl'(t‘:D (legs g s so Shpg. Wt. i
complete. it g IMCONCTS 4 Tbs. 1

‘ from 2 Mc to 250 Mc L4 1

with 5 pre-wound coils, Featuring a sensitive 500

. microampere meter and phone jack, the GD-1B uses
i PA N Y { a 6AF4 or 6T4 tube. An essential tocl for the ham
. J or serviceman.

=

A St RY OF ACCESSORIES: Low freq. coverage to 355 K(* with
SR TOR P 5 0k { ALy R two extra coils and calibration curve. Set No. 341A =)
BENTON HARBOR 10, MICHIGAN for GD-1B and set No. 341 for GD-1A. Shipping E

weight 1 Ib. Only $3.00.
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keying.

drive any multi-stage transmitter of modern

-

design. A tcrrific combination of outstanding 592

features at a low kit price. Good mechanical 33

and eleetrical design insures operating stability. Coils are wound on heavy duty I3
ceramic forms, using Litz or double cellulose wire coated with polystyrene gi

cement. Variable capacitor is of differential type construction, especially de- gNE.

signed for maximum bandspread and features ceramie insulation and double :;‘L

bearings. Skl

‘This kit is furnished with a carefully precatibrated dial which provides well
over two feet of calibrated dial scale, Smooth acting vernier reduction drive
insures easy tuning and zero beating. Power requirements 6.3 volts AC at .45
amperes and 250 velts DC at 15 mills. Just plug it into the power receptacle
provided on the rear of the AT-1 Transmitter Kit. The VFO coaxial output
cable terminates in plastic plug to it standard }4” crystal holder. Construetion is
simple and wiring is easy.

SPECIFICATIONS:

Range so, 40, 20, 15, 11, 10 meters.
AGT ...Oscillator-multiplier.
Amplifier-doubler

MODEL AT-1

Rectifier.
105-125 Voit A.C. 50-60 cyclps 100

506
watts, Size: 813 inch high x 131% inch
2950 wide x 7 inch deep,
¥ 4 !

Ship. Wt.
16 Ibs. R
ciean
construction.

Here is a major Heathkit addition to the Ham radio field, the
AT-1 Transmitter Kit, incorporaring many desirable design
features at the lowest possible dollar-per-watts price. Panel single knob
mounted crystal socket, stand-by switch, key click filter, hand

A. C.line filtering, good shielding, ete. VFO or crystal excita-  switching.
tion—up to 35 watts input. Built-in power supply provides

425 volts at 100 MA. Amazingly low kit price includes all

cireuit components, tubes, cabinet, punched chassis, and -
detailed construction manual. EayC i e oses

RF gain control

Noise limiter—
with AVC or
MVC.

standby switch, SPECIFICATIONS:

Range...... 535 Ke to 35 Me
R 12BES -.....Mixer-oscillator
i 2z inch PM 2BAG .. F. Amplifier
Electrical - % Speaker. 12AVS Do( ecwr — AVC — audia
bandspread \ tieadphone i2nas ... 0. oscillator
and scale. 2 o5 Jack. 2 = Beam power output

G ectifier
105-125 volts A.C. 50 80
cycles, 45 watts.

Stable BFO
oscillator A new Heathkit AR-2 communi-
Qg cations receiver, The ideal com-
s panion Plece for the AT-t Trans-

hand ¥ Six tube mitter. Electricai bandspread scale for tuning
opcrmlon a35 to transformer and Ioggmg convenience. High gain minia-
to 35 Me. operation. ture tubes and IF transformers for high

sensitivity and good signal to noise ratio.

Construct your own Communications
Receiver at a very substantial saving,
Supplied with all tubes. punched and
formed sheet metal parts, speaker.

A SUBSIDIARY OF DAYSTROM, INC cireuit eomponents. and detailed step-
a ¢

hy-step construction manual.
BENTON HARBOR 10, MICHIGAN
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@ Smaoth acting illuminated and precalibrated dial.
MODEL VF-1 @ GAUS electron coupled Clapp oscillator and QA2 voltage regulator.
@ 7 Band coverage, 160 through 10 meters—10 Volt RF output.

s‘qso @ Copper plated chassis—aluminum cabinet—easy to build—direct
®

POPULAR ELECTRONICS

Smboth actin
Ship. Wt. 7 ibs. Open Miminated
layout — dial drive. Clean
Here is the new Heathkit VFO you ~— 3 = MLEEE
have been waiting for. The perfect. A Cor;.sctcr;]s?ll!?lne—
=" ecompanion to the Heathkit Morde} catibrating
AT-1 Transmitter. It has sufcient output. to adjustments.

Cernmic coil

. aifterential
condenser.

2

Crystal or
VFO excitation.

Prewound coils

operation.

52 ohm
conaxial
output.

B

Hearihce COMMUNICATIONS RECEIVER K}Iﬁi

MODEL AR-2

$ 50
255
Ship. Wt. 12 Ibs.
CABINET:

Proxylin {impreg-
nated fabric cov-
ered plywood cab-
inet. Shipg. weight

8. Number 01-
10, $4.50.

e
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Here is an outstanding am-
plifier value. This economi-
cally priced amplifier is
eapable of performance
usually associated only with
far more expensive units.
Can be nicely used as the
heart of an inexpensive high
quality home music system.

. NEW Bearibeir :
ROAD T 5
ww  RECEIVER KIT

Here i3 the ideal radio kit i
for the student, beginyer, or

hobbyist. If you have cver

had the urge to build your

own radio receiver, this kit

de_:ser\'es your attention.

Circuit is transformer oper- ;
ated, eliminating shock haz-

ard usually associated with
“economy” AC-DC circuits.
New high gain miniature
tubes and IF transformers—
powerful ferrite core built

MODEL BR-2

Features inputs for tuner

MODEL A-7B and phono (Model A-7C ac-

commodates a microphone

s' 5 50 Shpg. Wt. by ulging an ndditio‘nal pre-

° 10 Ibs. amplifier stage). Separate

bass and treble boost and

cut tone controls for just the degree of tonal balunce you

want. The eniire kit can be built in a few pleasant hours for
years ol enjoyment.

Techuical features, frequeney response + 115 db 20-20,000
cycles. Full 6 watts output. Push-pull beam power out-
put stage. Output transformer impedances 4, 8. and 15
ohms. Tube lineup, 12J5GT, 12817, 2—1246, 5Y3GT,
and 128J7 (A-7C only).

All parts including tubes are supplied along with a
prefabricated aid painted chassis. Detailed step-hy-step
Construction Manual eliminates necessity for special-
ized knowledge.

MODEL A-7C incorporates a preamplifier stage with
special compenszted network to provide necessary gain
for operation with variable rejuctance cartridge or mi-
crophone. $17.50

inrod type antenna—chassis
mounted 513" PM speaker —

SIT50 g

less Cabinet

optional operation either as recelver or tuner i

B and ph
Covers broadcast band 550—1600 Kc. Uses l?);k]gnolérllip:é. &
124V6, 1246, and 5Y3 tabes, B |

CABINET: Proxylin imprcgnated fabric covered plywood cabinet
available. Includes aluminum panel. flocked re-inforced speaker

grill and protective rubber feet.
91-9, Shpg. Wt. 5 Ibs. s4.50

SHIP VIA

ARY oF DAVSTR

[ Parcel Post

’ su;::';ON HARBOR 10, i [ Express
MICHIGAN ] Freight
e — [J Best Way
(PLEASE PRINT)
MODEL NO. PRICE

r
ol
|

Enclosed find () check ( ) money order tor
Please ship C.0.D. ( ) postage enclosed for pounds.

ON PARCEL POST ORDERS

insure postage for weight shown.

August, 1955

On Express orders.do not include transportation charges—
they will be collected by the express agency at time of delivery.
ORDERS FROM CANADA and APO’s

must include full emittance.
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Eliminating Radio Commercials
The other day | saw a gadget that cut out the
commercials on FM. Can you tell me how this
operates, or better, publish a drawing in one of
your future issues.
ADAM F. SCHIMARISKI
Evergreen Park, Il

Automatic commercial eliminators for AM or
FM usually operate on the principle that voice
frequencies have a different energy content
then music. Thus, circuits can be arranged to
shut off the program when anyone is speaking,
and turn it back on again when music is being
received. Such a system has several disad-
vantages; it will not shut off singing commer-
cials, and it will shut off desirable programs
such as news reports, commentaries, etc. To
the best of our knowledge, there is no true
“"commercial eliminator’ other than a manually
operated swiich.

Modifying Radio for Short Waves

I have an old Philco Model 20 radio that's in

very good condition, and I would like to know if

I could modify it so that I can pick up short wave.

From the way I loock at it, I think I can, but some

friends with more experience than I say I would
have quite a job on my hands.

STEPHEN DI CLEMENTE

Philadelphia, Pa.

We do not recommend that you attempt to
alter your present receiver so that it will re-
ceive the short-wave bands. The best answer
to your problem is to use a converter that
will convert the short-wave signals to a fre-
quency which can be received on your present
receiver. We hope to publish details on such
a converter in the near future.

25-Cycle Operation

What I would like to know is whether the proj-

ects that appear in POPULAR ELECTRONICS op-

erate on 50/60 cycles only. I was wondering if

you have or could design an instrument that

would change the frequency from 25 to 80 cycles.

If not, is there any such instrument available on
the market?

GEO. JEACOCK, JR.

Toronto, Ontario

Transformers designed for 50/60 cycle opera-
tion will overheat and probably burn up if
used on a 25-cycle power line of the same volt-
age. Equipment of the a.c.-d.c. type does not
contain a power transformer and so may be
operated at 25 cycles. However, the lower fre-
quency requires more filtering capability to re-
move the ripple from the rectified output, so it
may be necessary to add inductance or capac-
ity or both to the power supply filter.
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There is no convenient, cheap method of con-
verting 25-cycle power to 60 cycles. In some
cases, it may be possible to obtain a 25-cycle
transformer having characteristics similar to
the 60-cycle version, particularly in Canada
where 25-cycle power is more prevalent than
in this country. Check with your local parts
jobber.

Meter for Geiger Counter
I have just completed building the Geiger coun-
ter described in the January issue. As I have a
multimeter, would you print a circuit for using the
meter instead of headphones?
RODNEY PETREE
Calistoga, Calif.

We have had a number of requests for infor-
mation on adding a meter and neon flasher to
this Geiger counter. However, the unit was de-
signed to be as simple and cheap as possible,
and the additions requested would call for a
major redesign, both electrically and mechani-
cally. We suggest that anyone desiring a Gei-
ger counter with a meter and neon flasher
study the de luxe unit described in the July
issue. We also plan to publish other designs
from time to time, to give our readers a variety
of instruments from which to choose.

Wireless Record Player
In the March issue of POPULAR ELECTRONICS,
you have a diagram for a wireless record player.
I was looking it over and it seemed to me that
there would have to be an easier and cheaper
way to make one. ! started to work on it and

came up with the one shown below.

JERRY ZALUDEK
Toronto, Canada

Thanks very much for the suggested circuit. It
is being reproduced here with the thought that
others may wish to try it out. Actually, there

L™ 7 340uutd.
\Y,
'm OSCILLATOR
colL

=F= SOputd.

-am 2
"7
n 6308 VAL,

is a wide variety of designs for a wireless rec-
ord player, and it is difficult to say which is
best without building and testing each one.
The basic principles are the same, however:
an r.f. oscillator of suitable frequency and
power output is amplitude-modulated by the
desired audio signal—usually the output of a
record player. This modulated ri. is then
picked up by a radio receiver and reproduced
in the same manner as the signal from a
broadcasting station.

One major disadvantage to the circuit shown
above is that one side of the power line is con-
nected directly to one side of the pickup—
which can lead to a severe shock hazard.

POPULAR ELECTRONICS
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aiional tolﬁ; bring'smyotll

a new dimension in training

.

for TELEVISION-RADIO-ELECTROMICS

YOU CAN LEARN BY HOME STUDY, IF—
—Yyou are ambitious to increase your earning power.
—you want to broaden your knowledge and skill.

—you choose the school with the most complete
training, service and experience.

50 Years of Successful Training

National Schools has been training men for success
since 1905. Our graduates are located around the
globe, in good-paying jobs in servicing, installation
and manufacturing...in public and private industry,
.or in their own businesses.

What This New Dimension in Home Study Means to You

As a National Schools student, with Shop Method
Home Training, you master qll phases of the indus-
try—TV, Radio, Electronics—theory and practice,
You learn HOW and, WHY, in one complete course at
one low tuition. Age and education are no barriers,

Because our world headquarters are in Los Angeles
—a “Capital City of Electronics’— we are in close
touch with industry. Our lessons and manuals keep
you up-to-the-minute on ]atest developments. We
show you how to make spare time earnings as you
learn, and give you free placement assistance upon
gradvation. Both our Resident and Home Study
courses are approved for G. I. Training. If you are
of draft age, your course helps you achieve special-
ized ratings and pay grades.

August, 1955

Your Course Includes Valuable Unirs
We send you important equipment, including a com-
mercial, professional Multitester . , . plus parts to
build Receivers, Oscillators, Signal Generator, Con.
tinuity Checker, other units, and Short Wave and
Standard Broadcast Superhet Receiver.

Mail Coupon for Complete Information

These 2 free books explain our new dimensions in
Home Training. Get illustrated
fact-book and sample lesson. No
obligation, mail coupon now!
NATIONAL SCHOOLS *
TECHNICAL TRADE TRAINING SINCE 1905
Llos Angeles 37,Calif. * Chicego: 323 W. Polk §5t.
In Canoda: 811 W, Hastings 5t,,Vancouver, B.C.

L} .
MAIL NOW TO OFFICE NEAR

Imail in envelope or paste on pestal card)

] NATIONAL SCHOOLS, Dept. R2G-85 |
I 4000 S. FIGUEROA STRFET OR 323 W. POLK STREET l
LOS ANGELES 37, CALIF., CHICAGC 7, ILL
' Rush Free Book, ‘Your Future in Radio-TV-Electronics,” l
| and Fres Lssson. No obligation, no salesman will call. 1
: NAME. ———  BINTHDAY——— 19 __ ,
' CITY. == ZONE. STATE '
| |

3 Check if interested ONLY in Resident Tralning at Los Angeles,
VETERANS; Give date of disch
—————————————————-—J

97

AmericanRadioHictory Com



After Class
(Continued from page 89)

reproduce the low audio frequencies well
and they often suffered voltage breakdowns
because of the poor quality of the dielec-
tric materials available at that time. The
first problem is avoided by confining opera-
tion of the electrostatic speaker to the ap-
proximate audio range of 6500 to 15,000
cycles per second. A low frequency speaker
is then required, of course, to supplement
the capacitor speaker, that is, to provide
reproduction over the range of 20 or 30
cycles to 7000 cycles or so. The second
problem no longer exists because of the

FRONT BACK

POLYETHYLENE SHEET

GOLD FiLM

PERFORATED COPPER
BACKED ELECTRODE

PROTECTVE
MESH CERE TN

«——— HOLE N HOUSING
TO PERMIT BACK-FLOW
OF AIR

MOLDED
B PLASTIC HOUSING

excellence of the new polyvinyls and poly-
ethylenes which can withstand relatively
high voltages without puncturing.

The illustration shows the construction
of one modern type now being installed
in several hi-fi “packages.” The perforated
copper-backed plate serves as one elec-
trode and the gold film sprayed on the
insulating foil serves as the other. The
polyethylene dielectric carrying the gold
film is the flexible electrode and vibrates
in accordance with the applied audio volt-
ages to produce the sound.

ANALOGS AND DIGITALS

These rather formidable titles are ap-
plied to the two types of electronic com-
puters now in common use. The older of
the two with respect to time of develop-
ment is the analog type.

Any information device which accepts
data in the form of physical quantities, op-
erates upon the physical quantities, and
provides an answer in terms of other quan-
tities according to the rules of its con-
struction may be termed an anralog ma-
chine. An electrical wattmeter is a perfect
example of an analog computer because it
extracts from the electricity passing
through it information concerning the mag-
nitudes of current and voltage, takes into
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account the power factor of the circuit,
and computes the power consumption in
the form of a meter reading which serves
as a continuous indication of the circuit
wattage regardless of the changes that may
be taking place. Its accuracy very ob-
viously depends upon the precision of its
design and construction and upon the care
taken by the operator in reading it. A slide
rule is another perfectly respectable infor-
mation machine of the analog type: the
user translates numbers into movements
of the “slip-stick” and transformations
from one scale to another, while the slide
rule, proceeding according to the rules
which have been built into it, provides a
product, quotient, square, or cube root with
high or low accuracy depending upon the
quality of the instrument and the caliber
of the operator.

A digital machine, on the other hand,
works only with numbers. The machine
processes the numbers in accordance with
the rules of arithmetic and formal logic,
and expresses the answer in numerical
form. A digital computer could calculate
the power consumption in an electrical cir-
cuit if it were provided with the numbers
corresponding to volts, amperes, and phase
angle; then, following the rules implicit in
this operation, it would yield the answer in
watts with as high an accuracy as the
original numbers possessed. The wattage
reading, in contrast with the analog watt-
meter, would hold only for the instant
when the original current and voltage ap-
peared. This is the reason why analog ma-
chines are said to operate in “real time”
(answers given at the instant when they
apply). But it should be noted that the
same digital computer which just calcu-
lated power consumption may how be used
to reckon the income tax of a large busi-
ness firm without changes in its con-
struction. It is simply fed different num-
bers upon which the machine will operate
with the same high degree of accuracy.
Picture a wattmeter being used to figure
income tax!

Thus, analog computers are built to do a
specific, highly specialized job while digital
machines can handle any task that can be
translated into numbers. Analogs, although
having a much lower accuracy potential
than digitals, operate in real time and pro-
vide continuous answers, even for data that
may be constantly in a state of flux. For
simple problems, analogs probably never
will be replaced by digitals because they
are fundamentally simpler in structure and
concept, but the digital computer is the ma-
chine of the future for solving complex,
tedious problems of numerical nature.

—30—
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Superior's new

o SUPER METER

A COMBINATION VOLT-OKM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts Built-in  ISOLATION TRANSFORMER

A.C. VOLYS: 0 to 15/30/i50/300/1,500/3,000 Volts reduces possibility of burning out
DUTPUT YOLYS: 0 fo 15/30/150/300/1,500/3,000 Volts meter through misuse.

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 6 to 10 Megohms The Model 670-A comes
toused, in a rugged
crackle-finished steel
cabinet complete with
test leads and operating
instructions. NET

';; '?‘ CAPACITY: 001 to | Mfd. } to 50 Mfd. {Good-Bad scale for
e Bk “'checking quality of elactrolytic condensers.)

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henrles

DECIBELS: —& to +18 414 to 438 +34 fo 458

Superior's new

Model TV-11

SPECIFICATIONS:
% Tests all tubes including 4, §, §, 7, Octal, Lock- to damage o fube by Inserting it In the wrong
Peanut, Bantam, Heanng Ald, Thyra!rcn socket.
M‘nluuru Sub tures, Novals, S S, chart provides com-

+ Free-moving built-in coll
plete data for all tubes.

% Newly designed Line Voltage Conirel compen-
sates for variation of any Line Voltage betwean
05 Volts and 130 Volts.

% NOISE TEST: Phono.jack on front panel for
plugging in either phones or exrternal amplifiar

Proximity ‘usn types, eic.

% Uses the new self-cleaning Lever Action Switches
for individual element festing. Because afl ele-
menfs are numbered UCCOR?lng to pin-number
in the RMA base numbering system, the user
can instantly identify which element is under

test. Tubes having t3pped filaments and tubes
with filaments Mrgmm:'?nq in more than ane will_detact microphonic tubes or naise due to
pin are truly tested with the Model TV-11 as faulty elements and foose internal connections.
any of the pins may be placed in the neutral
position when necessary. R S e

* The Mode! TV-1f does not use any combination (CyefesALC Comesinounes

* type sockets. Instead individual sockets are rubbed oak cabinet com-|
used for each type . of tube. Thus it is | ibl Plete withportable cover|

EXTIA SERVICE — The Model TV-J) may type oscillator incorporated In this model
be used as an ertremely sensitive Con- will detect leakages even when the fre-
denser Leakdqa Chacker. A relaxation quency is cne per minute.

THE NEW

730

- GENOMETER

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radio * F.M. Radio *+ Amplifiers + Black and White TV + Color TV

7 Signal Generators in One!l 1 Bar Generator
1 R. E. Signal Generator for A.M, »# Cross Hatch Generator
# R. F. Signal Generator for F.M. 1 Color Dot Pattem Generator
# Audie Frequency Generator V¥ Marker Generator

VARIABLE AUDIO FREQUENCY BAR GENERATOR: The Model TV-

GENERATOR: In additlon to 2 fized 50 projects an actual Bar Pattern
400 cyelo aine-wave audio, the on any TV Recelver Sereen, Paitern

R F. SIGNAL GENERATOR: The
Model TV-50 Genometer provides
complete coverage for A.M. and

F.M  alignment, QGenerates Radio
Frequencies from 100 Kilocyeles to
80 Megacyeles on fundamentals and

Model TV-50 Genomeler provides &
variable 300 eyele to 20,000 ecle
peaked ware audio signal.

will consist of 4 to 18 horizental
bars or 7 to 20 vertical bars.

from 60 Megacycles to 180 Mega-
cyclea on powerful harmonles.

PATTERN GENERATOR (FOR MARKER GENERATOR: The Model TV-
CALOR TY) Although you will be able 50 includes all the most lmﬁ ntly
to use most of your regular standard needed marker polnu. The fol
equipment for servicing Color TV, the markers are provided: 189 Ke. 282.5
one addition which {2 8 “must” 4 & Ke., 458 Ke, 600 Ke., 1000 Ke.,
Dot Pattern Generator. The Dot l’lmrn 1400 Kc., 1800 Ke., 2060 Ke., 2500 comes absojutely com-
projected on any eolor TV Recelver tube K: . 3579 Ke., 4.5 Me lete  with  shielded
by the Model TV-50 will enable you te (3579 Ke. is the wlnr burst Ire- eads and  opersting
adjust for proper eolor convergence. queno’) lnsuucllons Only .

CROSS HAFOM GENERATOR: The oor
Model TY-50 Genometer will project
a eross-hatek

THE MODEL TV-50

vertleal Jimew interlaced ta provide
a stable erem-hatch effect.

Try any of the abcve In-

i (o (R o ' | MOSS ELECTRONIC DISTRIBUTING CO., INC.

Dept D-152 3843 Tenth Ave., New York 34, N Y

you buy. M completely sat-

b Please send me the units checked. | agree o poy down eny Wame...... csnaenis
isfied fhem send down pay- 'w-ﬂun 10 days and to pay the monihly balance ot shoem 1

ment and pay balance as in- Address

is understood there will be no finance, interest or any other
No In- chorges, provided | send my monthly payments when due. It
| is further understeod that should 1 fail 1o make payment when
due, the full unpaid balance shall becoms immediotely duve  CItY
| and’ payoble.

' D Mode! 670-A. ToialPHce $28.40

$7.40 within 10 days. Balance

$3.50 monthly lur 6 months.
August, 1955 99

dicated on coupon.
terest or TFinence Charges
Added! If nct completely
eatisfied return unit to us,
no explarstion necesuery.

<., State. eee

Madel TV-11 Total Price $47.50 Model TV-50 Total Price $47.50
511 50 within 10 days. Balance $11.50 within 10 days. Balance
$6.00 monthly for 6 months. $6.00 monthly for & months.
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BOOKSHEI.F

"BASIC VACUUM TUBES AND THEIR
USES" by John F. Rider and Henry Jaco-
bowitz. Published by John F. Rider Pub-
lisher, Inc., New York, N. Y. 204 pages.
Paper bound. Price, $3.00.

This book is addressed to the general lay
rcader and the beginning technician. While
covering jts avowed subject thoroughly
from a technical standpoint, its style and
treatment manage to capture something of
the “magic” of electronics that has fasci-
nated people for more than 50 years.

The first chapter introduces the vacuum
tube and traces its development from the
first observations of the “Edison effect” in
1883 to present-day types. Chapter 2 is a
lucid explanation of electron behavior and
emission in tubes. Chapters 3, 4, and
5 deal with diodes, triodes, and multielec-
trode tubes respectively. For each general
tube type, the authors provide an explana-
tion of how it works.

Graphs, schematics, and animated car-
toon-type drawings supplement the text. A
subject index at the end of the book adds
to its usefulness.

A>T we U ue s

"PAY AS YOU SEE TV" by Ira Kamen.
Published by Howard W. Sams & Co., Inc.,
Indianapolis, Ind. 94 pages. Paper bound.
Price, $1.50.

The subject of subscription television has
caused one of the hottest controversics
raging in the current world of video. Spon-
sors, artists, networks, engineers, service
technicians, the FCC, and the viewing pub-
lic at large are all concerned and involved.
The gencral idea behind this development
is to get the home audience to pay a fee
to see special types of programs, presum-
ably non-sponsored and free of commer-
cials.

“Co-existence” between commercial TV
and subscription TV is, of course, a possi-
bility. The audience may choose to tune in
a regular channel and see what is avail-
able, or spend a small amount to operate a
special attachment to a set. This accessory
would be a decoding device that would per-
mit the special show being telecast to ap-
pear on the screen. The ‘“‘special shows”
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planned are first-run stage hits or new
movies, special events. etc.

In this book, Mr. Kamen cxplains the
three systems that have been developed to
provide subscription television. Known re-
spectively as “Phonevision,” “Subscriber-
Vision,” and “Telemeter,” these systems
are discussed and explained both from the
technician’s as well as the consumer’s
standpoint. Suitable photographs and block
diagrams add to the reader’s understand-
ing of the new techniques.

Although the author is frankly in favor
of subscription TV, his approach is calm
and objective. Certainly, it will take as
cogent a work as Mr. Kamen’s to refute
the case for “pay-as-you-see TV.”

AC S o

"ELECTRICITY" by Eric de Ville. Pub-
lished by Penguin Books, Inc., Baltimore,
Md. 159 pages. Paper bound. Price, 65
cents.

An amazing amount of historical and
technical information is presented in this
compact volume. The discovery of elec-
tricity, landmarks in its development, its
uses and modern applications are clearly
explained. The author surveys the field
from the early experiments performed at
the court of Queen Elizabeth I down to the
electron microscopes of our day.

More than a simple narrative account,
this book actually tells how things happen.
Subjects treated include magnetism, pow-
er, heat, light, communication, cathode
rays, x-rays, radio, television, radar, and
atomic power. Numerous line drawings, 16
pages of photos, and an index add to the
book’s value. Certainly, this is the best 65
cents’ worth we've seen in a long time.

S 0w

"TY REPAIR QUESTIONS AND AN-
SWERS ON FRONT ENDS" by Sidney
Platt. Published by John F. Rider Pub-
lisher, Inc.,, New York, N. Y. 132 pages.
Paper bound. Price, $2.10.

As an aid to practical servicing, Rider
has brought out this compact volume. In-
cluded in it is material on turret-type,
switch-type, and continuous-type tuners
for television receivers, as well as anten-
nas and transmission lines.

The book is arranged as a series of ques-
tions and answers. Questions cover typical
problems that arise in the average TV re-
ceiver, while the answers provide step-by-
step procedures for -correcting defects.
Many answers are followed by discussions
of the problems which contain useful hints.

To help locate the answer to any spe-
cific problem, the arrangement of the
book’s chapters is based on the path taken
by a signal entering the TV set. —30—
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Printed Circuitry
(Continued from page 76)

Fix your TV Set

When all lines have heen scored, use the ‘
knife to cut hetween the copper and the
base and slowly peel off the unwanted cop-

per. Take this step slowly, since too hasty BUY YOUR TV TUBES
?vig;lnl}g may yank loose some of the copper | == AT WHOLESALE!
When the card is completely stripped, use l
steel wool to smooth any rough edgeson the | | 1A ... .29  4BDS ... ol o aieet
lines. That's all there is to it. Drill the } o T O Nl - i
holes required by the layout, using a sharp 1B4P . 79 eBH6 .. .49 TUS ... .49
drill. Lay the copper side up and drill down IC6 ... 29 eBJS ... .49 TZ4 ... ... .39
for a cleancr hole. LEyelets may now be IS s 29 6BK7 ... 49 12AL5 ... .39
i | erer 39 6BLT ... 9 :gﬂ‘; =
: . . [ 6BN6 ... .99
Mount the components, using the light- ‘ :;556 ----- A eBQs ... 79 I2AUE ... 39
weight soldering iron; snip off the excess i i en B0 e Srar7 O 12 AUZEERES 59
leads. Bring hookup cable through the e . e 22;?6 ?3 :g:z;’ 2;
cable hole and solder to the flea clips or } ILA6 ... 39  ,ca 39 12AXT ... 59
eyelets as required. Insert the tube, and ILcs ... 39 icBs .. 49 12BA& ... 39
. R ¢ ILC
the printed circuit is ready for the test. | IN56 SHTLE 33 6CD6 . ... .99 :ggéz ;’;
If the layout is correct and all solder o N :(F:su‘GT N mr s
joints have been made properly, the set 65 39 gp7 a9 125A7 ... &9
should be ready to go. If it fails to function, :Eéf e 49 gge 59 125KT7 . 49
check the solder connections for high-re- ey :Z BB Liiaens o 79 :gg[‘; e '::
sistance rosin joints which cause malfunc- s ... .39 2&’ """ ZZ 12507 ... 39
tion. X2 P - A8 A 5T 6N6 :69 1457 ....... .79
There are many other uses for printed gﬁg SERNE g; 654 ... 39 19BG& ... .99
circuits in R/C and other electronic appli- IAGT . 99 2:17 - 33 ;ZL%‘; : ‘7’;
cations. For the ultimate in receivers and 304 .89 popr U Tae 2SLGT . 39
transmitters, learn how to design printed 335 i 49 BWEGT .. 39
circuit bases. They’re simple, durable, and R L . 59 gggg 33
offer many advantages over conventional- sU4 ... g; I/CS . 29
type wiring. 5v4 49 /W4 . 29
5Y3 ... &9 3523 ...... 29
5Y4 &9 35Z5 ... 29
5Z3 . .wrvers a9 35/51 29
| 6AB4 .. 39 36 ....... 29
6AGS
A 29 37 ... 23
29 39/44 29
6AKS 39 49, e 23
2:L55 N 49 5085 43
o= 05 .. 49 50Cs 49
S
6AUS .. 79 23
e 49 29
pasc = 49 29
ke 49 80 ... ... 29
6BAT . 49 1IL76T .99
i §8C5 59 17Z3 ... .29
Minimum Order
2505 deposit with or- 1
s e o | Mail Your Order to
full remittance is sent.
please include postage.
Excess money will he
refunded. Quantity us-
ers—write for special
discounts!
FREE!
with every order of $20
or more—tfamous "'Ox-
\;'{l_!‘]" '?_mgnls;ti.? si'.crewl-l
[—12 ;i';‘Q:'.p','.'m'DLs"' r,l:d_ ELECTRIC COMPANY
l;mg hg11;|{es mt get tin
thos ight spots, F
7 s«g'e\\'llri\er}; in ?11[1:‘ 79 CLINTON PL.
Shown in (A) is the bottom of the printed ‘;\-il:)}n_beLliJsut”ﬂ%%ls(féé
base of the “Lorenz 61" R/C receiver shown 3_535'699 each: 3 for NEWARK, N. J.
in (B). Parts are mounted on the top side. | —
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Schematic Lingo
(Continued from puge 45)

the window frame for an antenna, connect
the phones, and presto . . . Grandpa Jones,
Peggy Lee, news bulletins, and used-car
commercials.

If you should accidentally touch the “A
plus” lead to “B plus,” the tube filament
will go up like a press photographer’s flash-
bulb at the Miss America contest. This can
be annoying, although not as serious as in
the old days when tubes cost six dollars
apiece.

Why "A" and "B" Batteries?

The terms “A"” and “B” for batteries, for
the benefit of those youngsters who were
not playing with radio in the 1920’s, goes
back to the time when all home radio sets
ran on batteries. Since “filament” and
“plate supply” and such expressions did not
ring bells in the minds of the general public,
the battery people came up with some nice
simple names having one letter each. When
the family radio started to get laryngitis,
you opened up the top of the cabinet (they
all had piano hinges) and looked at the
filaments. If they looked dim, you hauled
the 6-volt storage battery off the shelf un-
der the table and took it out for a recharge.
If this didn’t fix it, you had to run down
to the corner radio store and exchange
eight bucks for a pair of 45-volt heavy-duty
B batteries.

But suppose we end the history lesson
and get back to diagrams. Figure 2 is a
pictorial diagram of the same circuit as
Fig. 1. Now, honestly, do you still think
it’s simpler than the schematic?

Actually, one big trouble with pictorials
is that the man drawing the diagram has
less choice as to where he locates the parts.
This makes for more of a tangle in the
wiring. Not too bad for simple circuits like
this one, it gets rapidly worse with two-
and three-tube circuits, and the multiplic-
ity of crossovers makes the wires hard to
follow without a flock of colored pencils.

Wiring Schematic Preferred

A schematie, if it is drawn right, will
have very few crossovers of leads. Then,
there are standard conventions that help,
which are followed by almost everyone:
(1) stages are laid out in approximately a
straight line, with the signal proceeding
from left to right; (2) auxiliary circuits go
below the tube they affect, e.g., in a super-
het the oscillator is drawn below the mix-
er; (3) power supply circuits are drawn
below, near the bottom of the sheet; (4)
ground, filament, a.v.c., and such low-volt-
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age wiring is drawn along below the tubes,
while high-potential or “B plus” wiring
may be drawn along above the tubes. It is
hardly possible to follow these conventions
in a pictorial. Each pictorial is, hence, a
one-shot affair so far as learning goes. But
every schematic understood, preferably re-
drawn, and perhaps built, is a step toward
a better understanding of clectronics. 30

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Transmitting Tower
(Continued from page 69)

the first step in passing any examination.
The Radio Amateur’s License Manual, $0.50,
published by The American Relay League,
Inc., West Hartford 7, Conn., is a complete
source of this information.

It contains reprints of the FCC-suggested
study guides for the three classes of ama-
teur examinations, complete with answers.
These are not the same questions that ap-
pear in the examinations, but if you can
answer and understand them, you will have
no trouble with the actual examination
questions. Also included in the manual is
a complete list of all FCC offices and ex-
amination points and the dates and times
when amateur class examinations are held.
Concluding the booklet is a complete re-
print of all regulations governing the oper-
ation of amateur stations. The license
manual is revised frequently to keep it up
to date.

Companion booklets to the license man-
ual are How To Become A Radio Amateur,
$0.50, and Learning The Radiotelegraph
Code, $0.50. The first contains construc-
tional details for several, low-power ama-
teur stations and much other information
for the beginning amateur, including brief
instructions for learning the radio code.
The second booklet covers the latter more
thoroughly.

The license manual is invaluable as a
study guide and a source of information
about the whole amateur licensing picture,
and the other two booklets are quite help-
ful. All three are available in a small
packet, The Gateway To Amateur Radio,
for $1.50.

Also avajlable from ARRL is The Radio
Amateur’s Handbook, $3.00, paper bound.
It is a complete, one-volume text on the
theoretical and practical sides of amateur
radio. The Radio Handbook, $6.00, cloth
bound (Editors and Engineers) is some-
what similar in its coverage. Both are good,
and any ham shack should contain one or
the other.

Another valuable amateur study guide is
the Radio Amateur Questions And Answer
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Guide, $0.50, published by American Elec-
tronics Co., 1203% Bryant Ave., New York
59, N. Y. Based upon the FCC amateur
study guides, the questions and answers in
this booklet are arranged in the multiple-
choice form used in the actual FCC exam-
inations. Two simulated “examinations”
are included to help the student decide
when he is ready for the actual examina-
tion. Most students find this feature de-
cidedly helpful.

AMECO also offers their Complete Radio
Theory Course, $3.95, paper bound, which
is a home-study course in amateur radio
theory. The course is complete with many
tests, so that you can check your progress
at frequent intervals.

These books may be ordered directly
from the publishers or from the radio sup-
ply houses that advertise in PorULAR ELEC-
TRONICS. The catalogs of the latter list
other books, which you will probably wish
to add to your bookshelf later, but a selec-
tion from those listed here will take care
of your immediate nceds.

Learning The Code

Being able to pass the technical examina-
tion is only half the battle in obtaining an
amateur license. Even if you plan only to
operate a voice (phone) transmitter, you
must pass the requlred code test bcfoxe re you

will get a chance to display your technical
knowledge. There are no exceptions to this
rule.

Next month, I shall discuss how to learn
the code in detail. Here, I will only say
that it seldom takes more than a few weeks
to master the code and the elementary
theory required to qualify for a Novice li-
cense. However, the average beginner can
pass the :Technician/Conditional/General
written examination quite a while before
he can send and receive the code at a speed
of 13 words per minute.

This is why the Novice license 1§ SO
popular. With one, you can be on the air
and making contacts while bringing your
code speed up to the 13-wpm level required
for a full-fledged amateur license.

Obtaining A License

There are several ways to obtain your
first amateur license: (1) you can appear
at an FCC examination point* and apply
for a General license; (2) you can apply
for a Conditional license by mail, if you live
over 75 miles from any point where the
FCC holds amateur license examinations at
least once every three months* or are un-
able to appear for a General examination
as a result of protracted illness or being in

*See list of addresses in the license manual mentioned
earlier.

OIL CONDENSERS

Mid. Volt Price
2 600 39¢
7 600 89e
2 1000 75¢

PHOTO ELECTRIC

HERSHEL'’S CELL
MID-SUMMER SALE

CE Vacuum Cell used In
Ampro Projector—also use-
ful for opening Garage Doors
and Alarm Systems, etc.

KIT'I HARDWARE KIT 5. RESISTORS

Over 1,00 100 ASSQORTED
Breces 2is tbs, ¢ TYPES. Range $
of assorted from 1 ohm
RADIO & TV 15 meg. 34 to
HARDWARK. watt.

was $1.49 was $1.98

KIT 2. CERAMICONS KIT 6. R.F. CHOKES

100 ASSORT- 25 ASSORTED. ¢
ED. Range from $ Range from
7S mmfd. to .5 mh. to 25
6,000 mmfd, was $3.80 mh, was $1.08

ALL-PURPOSE FIL.
TRANSFORMER

For Model Troins, Weld-
fng, Tronsmitters, ete.
PRI. 117 v. &0 cyc. sec.

MYSTERY PACKAGE
ELECTRONIC PARTS

The Surprise of Your Life

20 pounds of
BRAND NEW
USABLE GOVT.

Worth $50.
Our Price

Kit 3. Volume Controls

25 ASSORTED, $215

Range lrom
.w:!ch was $4.78

KIT 7. TOGGLE & SLIDE
SWITCHES
25 ASSORTED. $ 25
DPSY, DPDT,

SPST, ete. was $4.98

$495 R o

the ham, ste.

ohm tn meg

Kit 4. Rotary Swliches
25 ASSORTED. $

TYPES. A Real

Buy at only. was $4.78

oI(IT g PAPER & CAN
cONDERSERS (P T

Range from
mfd. 150 v. m

80 mfd. 450 v. was $3.50

$395
FIND YOUR KIT PARTS HERE

TRANSFORMER—Pri. 110 V. 60 Cy. Sec. 6.3 V.1 Amp. 95¢

TRANSFORMER—Pri. 110 V. 60 Cy. Sec. 400 VCT. 6.3 V.
1 Amp. 8 V. 2 Amp. 20 Ma. $1.49

SCOPE TRANSFORMER—PH 110 V. 60 Cy. Sec. 4000 V.
10 Ma. $2.95

TRANSFORMER—Pri. 110 V. 60 Cy. Sec. 600 VCT. 6.3 V.
3 Amp. 5 V. 2 Amp. 70 Ma. $2.45

RELAY D.P.D.T.—110 VAC. 8 Amp. contacts $1.69

RELAY D.P.D.T.—3 VDC. 11 ohm coil cont. 15 Amp.
110 V. Gold Plated 95c

KEY—J38 Telegraph key 95¢

LIP MIKE—With Head band cord and switch $1.29

CHOKE——2.5 Mh. 125 Ma. 35c¢

CHOKE—1.5 Mh. 100 Ma. 15¢

CONL—Plug in type 4, 5, 6. Prong Type 29c¢

OUTPUT TRANSFORMER—6V6 to 3.2 Voice Coil 39¢

OUTPUT TRANSFORMER—P.P. 6V6 to 3.2 Voice Coil 59¢

OUTPUT TRANSFORMER—50L6 to 3.2 Voice Coil 35¢

CHOKE—AC.-DC. Type. 8 H. 80 Ma. 49¢

CoOtL—Ignition Type. Pri. 3 V, Sec. 15,000 VDC. ldeal
for Photo Flash Triggering $1.29

GLOW-LITE—21/2 Watt Argon Lite 110 VAC. 29¢
MOTOR—From Gun Camera 24 VDC. Will Run on 110 VAC.

9S5c

CABINET—RCA Speaker Cabinet. Plastie¢ for 8 inch Round

Speaker $1.95

RHEOSTAT—30 ohm 50 Watt 98¢

HI GAIN DYNAMIC MIKE KIT

Uses UTC. Transformer and Western Electric Mike. [deal
for Hams, PA. CAP, Recording, Mobiie Equip. lgs

—s50 DB/80-7500 CPS.

Dlagram Furnished.

Cash with o{;der
will be shipped

HERSHEL RADIO CO. ept. M o7 25%. 80w

5245 Grand River, Detroit 8, Mich. C.0.D.
NO ORDER LESS THAN $2.00—SH!PPLD FOB DETROIT
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LIFETIM

the service of the United States and being
prevented by your official duties from ap-
pearing for such an examination —in either
of the latter events, your application must
be accompanied by an appropriate certifica-
tion from your doctor or commanding offi-
cer; (3) you can apply for a Novice or
Technician license by mail only.

To apply for any amateur license by mail,
write to the nearest FCC office and request
the material for the class of license you
are interested in. By return mail, you will
receive an application blank (form 610), a
sealed envelope containing the written ex-
amination, and [ull instructions.

You then fill out the application blank
and have it notarized. Next, a volunteer
examiner gives you the code test and states
on the application form whether or not you
have passed it. If you have not, the exam-
Iination stops there, and the application
torm and the unopened envelope of ques-
tions must be returned to the FCC office
from which they were received.

Assuming that you do pass the code test,
someone opens the sealed envelope and
hands you the examination papers. After
you complete the examination, he states on
the application form that you did so with-
out help. Finally, the examination papers
and the application form are mailed back

to the F'CC oflice {rom which they were re-
ceived in the envelope supplied for the pur-
posec.

In about a month, your new license will
arrive through the mail, unless you have
failed the written examination. Do not be
overly discouraged, if this occurs. You can
try again, alter 30 days have elapsed, if
you fail either part of the examination.

You choose your own code examiner for
the “by mail” examination. He must hold
an amateur General, Advanced*, or Extra
class license, or—within five years of the
test—have held a commercial radiotele-
graph license issued by the FCC or have
been employed in the services of the United
States as an operator of a manually oper-
ated radio-telegraph station.

Most amateurs are happy to act as code
examiners for the tests. Also, many ama-
teur clubs have licensing committees for
the purpose. If no other arrangements can
be made, the FCC will appoint a code ex-
aminer.

The witness to the written examination
must be at least 21 years old. If he meets
this requirement, the code examiner can act
in both capacities.

Going back a bit, you can apply for both

*The Advanced license is no longer issued, but many
amateurs still hold valid licenses of this class.

GUARANTEED TUBES

I BRAND NEw PlGTURE TUBES e We guarantee to replace tubes labeled MAJOR BRAND forever o« Each Tube tndividually i
| ! Boxed And Guaranteed For Life o Over A Malf Million Tubes Always In Stock o Imme-
. gCA YLlcenaed- R A diate Shipment s Free Postage On Ail Orders With Full Remittance. I
. ne ear nconditional uarantee.
| “type “Brico Type  Price : W UARANTEED TUBES
| 10853 s1i%0 | 178%% sheces HERE'S HOW LIFETIME GUA E I
12LP4  14.38 19AP4 2481 SAVE There e :e\:er' teall b,eclt(s"‘_ s There tod G “iop‘:).edo'T::tl':l'g’ |
14 b . tubes eal erformance’ esting in our fully equ i
I 16222 :ggg %iés: gg;g YOU MONEY ocpartment before shipment guarantees quality. I
le6iPa_ 19.38 24AP3  42.50 X5GT .57 | 6L7 .42 | 7E6 .55 | 1978 K] 1
I Picture Tubes shipped F.0.8. Harrison, N.J. ?ﬁ:,. ;; 3326 :gg 22.3“ 52 N7 60 | TE7 70 4 ,33 |
| ATGT 3 3QseT .57 85 | ea7 ‘40 [ 7F7 89 | 25av5GT.78
NEW INDOOR ANTENNA B3GT .65 34 a7 eBae a7 Sa4 la0 | 7F8 70 | 25BQEGT.78 |
| . Cc5GT 141 3va 47 | 6BA7 58 | 65A7 a5 | 767 .75 | 25L6GT .47
Both UHF and VHF. Brings better recep- D5GP 43 3BQ7 .89 | 6BC5 .47 SC7 .48 | 7H? .50 | 25W4GT .43 |
| tion thag most outdoor antennas. Use an E7GT .41  4BZ7 95  6BCY 80 | 65G7 a1 | 77 .75 | 2525 37
top of Tv. G6GT .41 | sawa .75 | 6BE6 .45 | 65H7 43 | 7K7 .75 | 2526 37
| List Price $9.95. $3.99 each H4G_ 143 | 516 /63 | 6BF5 l40 | 6547 43 | 707 75 | 27 23
pICE S3.09 coon Lots of 3 | IR 47 SMA. S3 gheE. B8 SO, R 38 Ha B
h s © J6GT 47 | 5UaG .4 s L . 585 50
R [ v pleme xS D 83 48
L6 55 5v4G 59 | 6BJ ] . . 35L6GT .47
L with Every $25 on e a7 i 3 ogme sy e f e
Lae .47 | 5vac 36 7 | b 1
| Y Rel Ehc.‘(f,”;uﬁ, SROrder L4 57 | 523 31 | 6BL7GT 75 | 674 9 2ave .35 | 3273 o)
oF L of o e preeistors My e 137 SAa (37| SEAcer 35 Sus 5B izavi e | 3%%3er 33 |
|- oo hssorted 2 color “!blanke! tube car- LOS  (S7 | 6AB4 .43 | 68Q7 .78  6v3 8 axy  sa [ 37 2
. 1 6BQ6GT tube LE3 57 | 6AC7 .67 | 6BYSG .58 | 6V6GT .4 284 es | 3045 =
| e 1 6AUS tube LG5 .57  6AF4 .79 | eBZ7 88 | 6W4aGT 3 28A6 .46
+ 1 6CBE tube LH4 _ ‘64 6€AGS .50 6Ca 37 | eweeT 5 2BD6 .48 | 50C5 so |
| LN5 _“ (47 6AG7 .69 | 6CS 35 4 -34 | 12BE6 .46 | sOL6GT .43 I
] FREE CLOCK RADIO 207 33 SaNS 70 28B%. .i3| X3 33 12EW e 7S o
With Every $125 Purchase Within 30 Days S5 ‘a2 éaxs .54 | ebe 48 | 6Y66 .55 | 12827 ei |
I Wakemaster clock radio with famous Ses- Ta 50 6ALS ‘35 | 6ES laa a4 a8 | 2¢ue .85 | 77 38
sions clock movement wakes you to mu- va .47 AQS .46 | 6F5 .37 A5 .83 2SA7 .45 78 38 I
sic or alarm. May be purchased outright us .42 ARS .46 | 6F6 .38 7A6 .4 25J7 .45 | 80 .34
I from MAJOR BRAND for $17.95. In ivory v2 .65 ASS .48 6G6 .40 | 7a7 .4 SKY .45 84,6za .44 I
| or rust. xg .61 6AS6  1.70 &He 1.;3 ;eg s 2s~;lc'r 56 | 1170L7GT |
2A 58 6ASTG 2.19 a ] X 2sq 7
FREE GIFT CERTIFICATE* 2a5 57 | saTe ‘39 615 39 86 .a 125R? .45 | 117N76‘:'°9 I
| worth $5 toward the purchase of any of |  2A7 35 gauacT .es 646 7 787 ‘a1 | 12vect las
our merchandise on future orders will be aa 51 | gauser 59 617 43 | 788 45 | 12xa 3 09 |
| sent with any order of $50 or more. as 50 | SAVSCT .29 6ise 5| 7ca 33 | 1347 22 | 117P70T
& Free Gift Certificate cannot be used to ALs .45 | B eeT 65 6KEGT 37 | 7Cs 42 | j48e .38 100 |
l obtain another certificate unless order is gg? -;2 eAVe 55 6:; gg g? :g 14Q7 so | 11723 .38
I 555 orjmore; BNG (70 | 6AX4GT .60 6L6 68 | 7€s ‘a3 | 198Gee 1115 | 1172867 83 |
WE PAY ALL POSTAGE on orders shipped . LE.
I USA, “Territeren na hpors. " 2oed , This Ad Is Worth M-O-N-E-Y |
I only purchase price of merchandise. Ciip out this ad and attach it to your order, Three 6SN7GT’s will be shipped FRER l
Please include approximate postage on with any order of $10 or more.
I foreign shipments. All orders subject to
' prior sale.  Add 25¢t thamﬂmg on_?rd?r- ] M A 0 R B R A N n
under $5.00. Quantity users write for s
special discount. ] TUBE co.
I Write For EFREE Tlub.'rLL"—gmt" Blnvr\;k 1
—and FRE Sampie ube Carton, L] .
| WaRt ¥26'U on OGr Matiing Liet: Romano Bldg, ESsex 4-1106 Harrison, N. J.

e e e e e e e ——— e e .

104 POPULAR ELECTRONICS

AmericanRadioHictaory Com



the Novice and Technician licenses at the
same time, or you can first obtain a Novice
license and later obtain a Technician li-
cense. Carrying the thought a step further,
if you hold a Technician license and are
eligible for a Conditional license, you can
obtain it by passing the 13-wpm code test.

If you are not eligible for a Conditional
license, you will not have this latter option.
Even if you already possess a Technician
license, you still must take the entire ex-
amination when applying for a General
license. Fortunately, if you can pass the
written examination once, you certainly can
do it again.

Incidentally, the procedure for taking
the General examination is practically the
same as that for the by mail”’ examina-
tions, except that it is given by FCC exam-
iners in an FCC office.

News And Views

Each month, this part of the Transmit-
ting Tower will contain news for and about
you. Write and tell us about your amateur
experiences.
much DX have you worked? What kind of
equipment do you use? What is your favor-
ite band? What would you like to know
about other amateurs?

All letters received will be carefully read
and, to the limit of the space available, the
more interesting ones will be printed. To
permit using more of them, those selected
will be condensed where possible.

In addition, the column can use good,
sharp pictures of you and your equipment
similar to those used this month. Prefer-
ence will be given to pictures of simple
installations; however, an occasional pic-
ture of a “de luxe” amateur station will be
printed to give those just starting out
something to dream about.

In keeping with the theme of this first
column, I am including the addresses of
two radio clubs that conduct regular classes
to help prospective amateurs obtain their
licenses. They are the El Ray Radio Club
and the Watuuga Amateur Radio Club.

For information on the El Ray Radio
Club classes, contact Bill Welsh, W1SAD,
1228 Cambridge St., Cambridge 36, Mass.;
this club turns out 20 to 30 new amateurs
a month. For information on the Watauga
Amateur Radio Club classes, contact Mark
C. Green, KN4ARZ, Sccretary, Box 582,
Johnson City, Tenn.; new classes start ev-
cry three months.

Future Transmitting Towers will publish
the names of other clubs and individuals
offering help to prospective amateurs.

I'll be waiting for you on the same cor-

ner next month. Until then, 73, Herb,
WIEGQ. 30—
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As Much As

50%

SAVINGS
With WRL!

Here's
Just A Few

In our stock of over 600 reconditioned items, protected
by our 90 day, New guarantee . . . and of special inter-
est to beginners!

Heath AT-1 (CW) Xmttr. .............. ..$24.95
Hallicrafter HT-17 (CW) Xmttr. ... ... .... 29.95
Lettine 240 (Fone and CW) Xmttr. ................ 49.50
Stancor S$T203A (Fone and CW) Xmttr. ... 29.95
Stancor ST202A (CW) Xmttr. ... .................. 79.00
Hallicrafter $-38, S-38A ... .. ..iiiiniineiiininns 21.50
Hallicrafter S-38C ............. 35.00
National SW-54 ssmere.ccameumes rivmen . onoomme. s 29.95

“It's Easy to do Business with WRLI!"”

EVERYTHING IN HI-FI EQUIPMENT!
Players * Amplifiers * Tuners * Speakers

Microphones * Tape Recorders
“'Personalized Engineering Service”
Send for FREE Hi-Fi Booklet . . . TODAY!

T n e ]
GLOBE SCOUT
Completely
Bandswitching

The ideal transmitter for novice or stand-

by Xmitter. Fully bandswitching. 160
thru 10M., 65 watts Cw, SO watts on
fone. Metering Provided. Pi Network .
antenna tuner. Self.contained power sup- th
ply. May be used mobile; provisions for per mon
dynamotor attachment. 1009% modula- Pa 1
tion of Final. TVl screened cabinet. ¥ $10.00 Down
compact: 8''x16''x8"". Cash: $99.95
IMMEDIATE DELIVERY
PE-8
WORLD RADIO
LABORATORIES
R Lo
LiA
d—__lll._‘.

~““The world’s Most Personalized Radio Supply House'
Please rush me your:

[ FREE 1955 Catalog [J FREE Hi-Fi Booklet
And full information on:

[J Globe Scout [] Wall Radio Map (25¢)
[J Reconditioned Equipment List

Address to: W
3415 W. Broadway Council Bluffs, lowa

Name:

Address: I

City and State: — ;_I
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TOOLS |
v GADCE'S

MORE HEAT FROM SOLDERING GUN

The new “Primax” soldering gun reaches
soldering heat in less than six seconds.
Rated at 60 watts, it is said to provide
heat equivalent to 120 watts. Another fea-
ture is its unbreakable plastic handle.
Weight of the new gun is 1 1b., 11 oz. The
alloy tip of the “Primax’ requires no filing
and is said to last indefinitely in normal

L2

use. Wiping it with a rag or paper re-
stores its tinned luster. Grip and trigger
control are balanced to provide for con-
venient operation. Furnished in a pouch,
the gun is available for either 110 volts or
220 volts, a.c. For further information,
write to the manufacturer, Paul C. Roche
Co., Inc., 11 Park Place, New York 7,
N. Y.

INSULATING CONNECTOR

Insulated joints between wires are made
quickly and positively with the Ideal crimp
connector which is furnished with “Wrap-
Cap” insulation. It has two parts: a sleeve
and an insulating cap. Both parts are listed
by Underwriters’ Laboratories, Inc. for gen-
eral use in branch circuits and fixture wir-

ing. No tape is required. This new connec-
tor insulates all around the joint and be-
tween the wires. The resulling insulation
is said to have a higher dielectric strength
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than the insulation on the wires them-
selves. For further information, write to
the manufacturer, Ideal Industries, Inc.,
Sycamore, I1I.

CIRCULAR SLIDE RULE

A circular slide rule, designed for users
with limited mathematical training, has
been announced
by the Lithocal-
culator Co., 31
St. Joseph St,,
Arcadia, Calif.
Computations
are made by
dialing in the
numbers with a
movable cursor. |
The answer
never runs off
the scale, and is
always read at
the same stop position on the “Answer
Dial.” Trigonometric scales are included
on the back. This unit retails for approx-
imately $10.00. For further information
write to the manufacturer.

"TWISTUBE" FOR COLOR TRANSMISSION

With the advent of color television, the
question of adequate antennas and trans-
mission lines is beginning to take on added
importance. Interference and ghost images

are even more disturbing in color recep-

tion than in black and white. “Twistube”
is a new type of transmission line especially
designed to reduce interference pickup
automatically.

“Twistube” is transposed around a star-
shaped air-spaced former to equalize the
capacity of both conductors. It is said
to give perfect reception—whether for col-
or or black and white—in distances rang-
ing up to 105 miles, even under the most
difficult fringe area conditions. It features
uniform low capacitance and attenuation.

“Twistube” is manufactured by Fenton
Company, 15 Moore Strect, New York 4,
N. Y., and is distributed through jobber
channels.

SPRING WINDER A HANDY TOOL
A versatile tool is the new “Speedex
Spring  Winder,” developed by General
Cement Mfg. Co., 919 Taylor Avenue,
Rockford, Ill. Claimed to he very easy to
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use to make any desired spring, this novel
device should find a growing acceptance by
tool rooms, maintenance departments, ex-
perimental or engineering groups, and
automotive mechanics.

Any type of spring, any number ol coils
and any pitch desired can be turned out
on the spring maker, using any size wire
and forming any diameter spring. Also,
both compression and extension springs are
possible. The winder fastens to any bench,
and a simple screw adjustment varies the
pitch instantly.

The “Speedex Spring Winder” (Cata-
logue No. 5209) carries a net price of
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$14.95, complete with an assortment of
spring wire. Additional information is
available from the manufacturer.
SNAP-AROUND VOLTAMMETER
The “Amprobe Junior’ is a snap-around
ammeter that measures cument mstamly
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This Eico Tube ‘T'ester
ig vours FREE when
yott buy $199 worth ol
fubes or more within
60 days at Telrvom

May be hought out-
right from Teltron
for $34.95.

428 HARRISON AVE,

DEPT. PE-8

Lowest Prices Ever!

unconditionally guaranteed for one year.

We have thousands of tube types too numerous to
isted take 7594 off current list price for cost of tube.

without shutdowns or ammeter connec-
tions. It is also a voltage meter which
gives an accu-
rate voltage
readingona
full-size 1.8” ca-
librated scale.
Accuracy for
both amperage
and voltage is
within 3%
of full scale.
The user can
choose the
model that fits
his particular
job. Ranges are
available up to
100 amperes,
ac. and 250
volts, a.c.
Other fea-
tures include a

d’Arsonval
torque movement with an Alnico 5 mag-

3” high-
net. Probe jaws are completely in-
sulated, and tapered for hard-to-get-at
wires. Transformer joints are dove-tailed.
The meter is pocket-sized and is shaped
and balanced for one-hand trigger opera-
tion. To measure current without ammeter
connections, the device's jaws are shapped
around one conductor (insulated or unin-
sulated)

To measure voltage, the test

FREE!

$7.20 |ist value Bonus
Box of three 6SN
tubes and 25 assorted
resistors __with each
order of $25 or mare
SAME DAY
SERVICE
48 hour Postal ODe-
livery to West Coast
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will be shipped
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-80 4 $117N7GT 1.20 sSend approximate
61 1486 .36 freight, excess will
.46  14Q7 ‘52 117P7GT 1.20  pe refunded. Orders
44 | 198BG6G 1.48 11723 .33 subject to prior sale.
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leads are plugged into the instrument and
clipped to the load. For additional in-
formation, write to the manufacturer, Pyr-
amid Instrument Corp., 630 Merrick Rd.,

This magnifier is light in weight and can
be easily carried in a pocket. Retailing
at $3.50, it is made by 8. B. Logan & Co.,
Genoa City, Wis. For descriptive literature,

Lynbrook, L. I, N. Y. —30— or to order, write direct to the manufac-

turer.

POCKET-SIZE MAGNIFIER
The “Precision-Vision 5-Power Magni-
fier” consists of: an all-aluminum frame—

%

LOW-COST MITER

Announced by the Dresden Manufactur-
ing Co., 2375 Walnut Ave, Long Beach,
Calif., the “Tru-cut Magnetic Miter" is said
to be both lightweight and accurate. This
new miter, designed for the do-it-yourself
home handyman and professional carpenter
alike, is priced at $2.95. It embodies many
features heretofore found only on more ex-

c a s m e & e B 5 ¥

.
3

2” in diameter and %" in thickness—in a
black crinkle finish to eliminate refiections;
and two individual optical-ground, polished,
17%" lenses. These lenses are press-locked
into ingenious mountings, making them ab-
solutely dustproof and breakage-resistant.
The two lenses are separated by an air
space, precision-set to bring about powerful
magnification.

. . e

pensive miters.

Easily adjustable to any
angle, it can be folded to pocket size or left

on the saw blade.

SAVE UP TO 90%
ON PARTS
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NEW USES FOR TV CONNECTORS

Small polystyrene plugs and sockets used
for connecting TV transmission lines can be
handy aids to the radio builder and experi-
menter. The photo shows how a pair ot
them may be stacked and fastened to a
breadboard by a thin aluminum strip. Thus
mounted, they serve as a receptacle for the
power plug, which is another pair held to-
gether by cellophane tape. This method of

pairing plug and socket provides correct
polarization.

Another use for these units is in conjunc-
tion with headphones. Frayed ends of head-
phone cords are often difficult to attach to
a plug. The setscrews in these TV plugs
will hold the ends neatly, and the other
half of a plug can serve as a jack. A third
use is for plugging in meters. Cheap and
readily available, these plugs provide for
quick and easy shifting of leads wherever
necessary.

“THIRD HAND" FOR SOLDERING

Small metal components, plugs, adapters
and connectors are notoriously hard to sol-
der. They tend to slide all over the work-
bench with every touch of the soldering
iron. If they are clamped in a vise, the
heavy mass of metal absorbs too much
heat, resulting in weak *cold” soldered
joints. An easily assembled “third hand”
that will make small parts soldering a cinch
is shown in the photograph on page 110.

A 10” x 12” piece of plywood or hard-
board is used as a base. Mount a 4" to 6”
section of 1 x 2 stock in the center of the
baseboard, using either wood screws or
nails and glue. Two spring-type wooden
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BUILD YOUR OWN
GEIGER COUNTER

| with ALLIED'S exclusive
| SUPER-VALUE KIiT!

it’s easy to build this low-cost KNIGHT
URANIUM LOCATOR & RADIOACTIVITY DETECTOR

Get started in uranium prospecting now with
this extremely sensitive instrument—compar-
; able in quality to costly equipment, yet easy to
¥ build at only a fraction of the price. It’s simple
' to operate; f"ust turn it on, flip the high voltage
switch and listen to the clicks in the hcadphone
when you hit a radioactive source. Uses low-
cost long-life batteries. Kit includes all parts,
case with handle and leather shoulder strap,
" tubes, 2214 and 114 volt batteries, AEC pros-
pecting booklet, radioactive sample and head-
. ghones. Complete instructions. 634 x 534 x 214",
hpg. wt., 214 lbs. More sensitive than units
selling at several times this low price.

83 5 242. Geiger Counter Kit. Only....... $15.95
80 J 663. Extra Battery Kit. Only......... i

| gend for our latest .Suppbl‘e-
ment packed with |egs
values and new.rele.ads l.
in builders’ Kits, High Fi :en-
ity systems and €O

\'\'-" ponents, P.A.. Sysieemmss,
= / recorders, test instrum n'.é
- 'ﬂ‘ o "} v accessories, eledrol
"*""" S parts, tubes and 10:0;
ALLEND RADIO ~ \ Save mcney-—-order ’OCks

B i the worlds largest s

of Electronic supplies.

ALLIED RADIO

ALLIED RADIO CORP., Dept. 79-H-5
100 N. Western Ave., Chicago 80, Ill.

I

I

| |
] O Send FREE aLLIED Supplement No. 148. :
: O Send Kit No. 83 S 242 enclosed. |
|

: Name. |
I |
i Address I
| |
City. Zone. State. ]
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325 CANAL STREET W., NEW Y

MAGIC of remote

o e L o LI CUNTRUL

GYRO RADIO CONTROL TRANSMITTER 27.25% Mc.
Most POWERFUL 5 Watt TRANSMITTER—LOWEST
PRICE. Famous 2 Tube MAC 1l circuit. with GYRO
MAGIC' TUNING INDICATOR. Completely Tested, in-
cludes: 914 ft. sect, Antenna. Remote '‘Clicker’’ Key-
lm{ Switch, Meter, Gnd. Plane Booster, Bedut Cabinet
12 Available in_the following models

1 TRANSMITTER: As described with

Vibrator

leAlb\ D— Complele$39 50
R: As Descr. with Bu
in Dynamotor to QOper. from 6V Auto Bamexy 33 95
GYMO X3 TRANSMTR: 1 tube for dry bty. _oper._:
RADIO CONTROL TRANSMITTER & RECEIVE
Band—License Free. All Parts & Diagr
to bulld Powerful 5 Watt Transmitter Uml &
Tiny 2-Tuhe Receiver & SIGMA RELAY.
LORENZ 2-TUBE RECEIVER KIT wll)l Tubes and Relay
SIGMA 4F RELAY: 8,000 ohn

Built-in 2V Storage Battery including
Sul:?;;)lv Batt. Charger, NTEE!

X2 TRANSMITTE

G.E. RELAY CoNTROL wnh seits, 10,0
Smatl AMPLIFIER ASSEMBLY incl. DPDT Rela ~Mlnl Pot
& Chassis. Audio Transfs Re;slstars

- ANTENNA, $6.9

CON WikkB DU
© wum w vew w

-24 . 13 amps. Requnes 1/6 h.p. or
larger motor with pulle)s $6. 95 Pencil Sold ering lron - 1.95
age BATTERIES: Mini 6\ g $2.4 2V
Lifetime NICKEL-CAD Storage BATTERY BA HR . .
-6 VoIt CHARGER KI b 4.95
ALL MATERIALS GUARANTEED FREE CATALOG P’
Save C.0.D. fees, include postage, excess refunded.

€S CO.
RK I3, N. Y.

Worth
6-1290

38 DO-IT-YOURSELF KITS

Transparent ‘Hultl chassis supplled with all components for

building Ha Intercom.. C. Plono-ampl., -Broadcast
Rec's- \mlt' relm & neon units, No soldering—uo drilling—
nothing to buy except baiteries.  Write for cutalog.

SPECIAL KIT COWMBINATION: Test radio & TV tubes and

components; trace shorted, intermitient, open or lesky capaci-
tors, transforners, Nybacks. resistors, etc. Pictorial wiring
diagram. Test leads, chassis, nean & 3A5 tubes included, Com-
Llete, with instruction book. You're in business for $3.00 ppd.

AMACCO

252 Greenwich St.,, New Yark 7, N. Y,

VHF AM FM RADIO

Bupersensitive sub-miniature tube sel receives television, FM broadcast,
CAP. and amateurs without antenna or ground. Tunes from 75 me. to
160 me. Similar modeis avallable in frequency bands from 27 mc. to
225 me. Pocket 8ize—measures only 2” x 2/ 2%~ Highest quality com-
ponents used. Specify battery or AC model. Use Mth ‘any magnetic head-
Phone or can be t0 audio r oPeration.
Thousands in use by amateurs. experimenters, And civil defense. Factory
wired chassle compiete with special tube only $3.98 postPald. Postage sxtra
on COD orders

SPRINGFIELD ENTERPRISES

Springtietd Gardens 13, N. Y.

Box 54-E

MOVING?
Please advise our
CIRCULATION DEPT.

64 E. LAKE ST., CHICAGO 1, ILL.
Include your old address as well as new—enclosmg
if possible an address label from a recent issue of
this magazine. Allow at least 4 weeks for change
of address.
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clothespins are attached to the block with
wood screws. One is aligned vertically and
the other horizontally. Don’t use plastic
clothespins . they’ll melt with the ap-
plication of heat.

To solder a small part, clamp it in one
of the clothespins and apply the soldering
iron, flux and solder. Wood is a poor con-

4
.

ductor of heat and won't draw heat away
from the part, yet the clothespin will hold
the part securely in place until you com-
plete the job. If you have a good deal of
heavy soldering to do, you may find that
| the clothespins will char slightly. But don’t
worry—there is little danger of fire as long
as you don’t solder with an open flame.
And clothespins are cheap!

LIGHTING GAS TORCH
Propane gas torches are used for many
jobs, but often are somewhat difficult to
light and get started with an ordinary
match. A well-filled cigarette lighter, as
shown, will hold a flame beneath the torch

burner longer than a match, getting the
torch burning well, without danger to the
fingers.

MAKING "OPEN" TRANSMISSION LINE

The most efficient type of transmission
line is the “‘open” variety, so called because
it is just a pair of wires kept to a uniform
spacing by a minimum of insulating sup-
ports. You can see how it works with line
made out of some wire and a collection of
plastic curlers from a home permanent-
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wave kit. No. 18 enameled wire will work
for an open line used for reception or low-
power trarsmitting. Its diameter, 040", is
just right to slip snugly through the notches
in the ends of most curlers of this type.
If the hole is obstructed, ream it with a
#60 twist drill.

To assemble the line, secure the two
wires on nails driven 2” apart, stretch out
the desired length, then string on the plas-
tic “spreaders.” To hold the spreaders in
place, use a dab of polystyrene cement on
each end. The “characteristic impedance”
of this line will be about 550 ohms; and
although this will not match the usual TV
antenna or receiver, a great improvement

in stormy-weather ) reception is often real-

ized with open line. If a “high-impedance”
antenna, such as a ‘rhombic” is used, oper-
ation should be improved over conventional
line performance in all weather, due to
better matching.

ALLIGATOR CLIPS ACT AS CLAMPS

Alligator clips may double as clamps on
small gluing or cementing jobs. The photo
shows four clips holding the cardboard ring

that has been recemented to the speaker
frame. These clips may be similarly used
on small pieces in model making.

QUICK CONNECTIONS
In experimental work, it is often neces-
sary to connect phone cord tips to wires,
lugs, terminal screws, and so on. Quick
and secure connections are needed. One way

HEADQUARTERS FOR

\MNEAYET g orvisaiferpoNics WITS/

- HARD TO GET PARTS FOR KITS -
. WE HAVE THEM!

MAKE YOUR OWN

PRINTED CIRCUIT
NOTHING ELSK TO BUY!

Our Inexpensive Etched-Wire Ry

kits Conta inated Cop- - ;,x’f‘a\,\

er Board. X-P); Printed 3 ‘ N
ockets: Copper @ .% &\ )

X b I SR S

NEW! I,LORENZ R/C RECEIVER
KIT WITH PRINTED CIRCUIT
The new LORENZ R/C Receiver Kit with

PRINTED CIRCUIT BOARD. Complete kit
with Raytheon RK-61 tube, Sigma Relay.

Printed Cirewit Board; Chassis and all other R \
parts as described in POPULAR FLEC- and instruc-
TRONICS. S P -resistant material h) <o
KT-52 e lor ir: layouts: Eyelets
= and i for connections;

Scoled Layout Sheets for mak.

ing your own or standard
Printed Circuita. A|l Kits Are

5001P—BASIC KIT
Contains a complete assort-
ment of materials needed Lo
make a variety of different
Printed Circuits. Ciremit Dia- ckets
grams include pultimeter and duuble-rfaced Copper Roards.

1-tube Recriver
Only only 9,75
5004 P—PRODUCT DESIGNERS' KIT

This special Kit enables the Manufacturer amd Laboratory to
make a pilot run of elched wire Printed Cireuits with his own
siait and facilities., Contains all the latest information, materials

ch-

and methods for adapting your product to mass produclion te

£ LORENZ R/C TRANSMITTER KIT

Complete parts. lube. erystal and batteries as described in
}l%e’f‘embcr 1¥54 POPUILLAR ELECTRONICS.
-64

TRANSISTOR RADIO KITS
TRANSISTOR RADIO RECEIVER KIT:

1 2.gang Variable Condenser; | Crystal Dinde I1N61; 02 Md
Condemscér: 1 220K Resistor; 1 G.E. IN1U7 Tra I loop-

stick; 1 Dynamic Ear Phone
022

KT- i 3
TWO TRANSISTOR RADIO RECEIVERKIT

1 Loopstick:1-2-gang Variable Condenser; 2 G.E 2N167

Supplied with Plastic Case

5003P—~SERVICEMAN
& TECHNICIANS' KIT

.

.

! Contalns threc times the mate-
% vial of Kit 5001P with speclal
.
'

N Connecters  and

Transistors; L Volume Control with Switeh; 1 Transistor Audio e 25.00
Ernnsformer: 1 100K Hesistor; 1 10 mfd Condenser: 1 Dynamic -
KTae Y. 74 CDS—PHOTOCELL KIT

. o -

with PRINTED CIRCUIT BOARD
Complete Kit with PRINTED CIRCUIT BOARD:
CDS photocell tube. Sigma Relay, chassis and
“all parts as listed 1in POPULAK ELECTRONICS

KT-53 13.95

Write for FREE
Catalogl

TRANSISTOR CODE PRACTICE KIT:

I G.E. 2N107 Transistor; 3 Resistors; | Volume Control; 2 .01
mfd Condensers; 1 Telegraph Key. | Dynamie Ear I’hone; Bat-

teries. KT.49. . i ......Net
Write For Brochure on TRANSISTOR KITS
700 VOLT GEIGER COUNTE
DESCRIBED IN POPULAR ELECTRONICS

COMPLETE PARTS including AMPREX G 'R
seribed in POPULAR ELECTRONICS JULY 1955
ek el 27.95
COMPLETE ADDITIONAL PART FOR DELUXE KIT
KT-56 oo ; Net 9

100 SIXTH AVE.
NEW YORK, N.Y.

Include postage with order,
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FIND URANIUM REWARDS EASIER with
The Only COMPLETELY

TRANSISTORIZED
MIRACLE GEIGER COUNTERS*

e Sensitivity: Indicates full seale on backaround count
e Completely transistorized power supply*

e NO VIBRATORS » FEATHERWEIGHT
o NO TUBES ¢ ALMOST INDESTRUCTIBLE
o NO REPAIRS » WEATHERPROOF

MIRACLE TRANSISTORIZED AUDIO
—available separately at $(5,

—adapts to ALL geiger counters

Amplifies detection elicks 10 times,
Single 15¢ flashlight cell. 12 ounces,
8ize of cigarette pack cubed, Re-
places Qulky, irritating earphones,
No drain on expensive gelger bat-
teries—pays for itself in short-time!

Walking Stick SUAC 402: $99.50

(with scabbard). 407 x 27 gverall. Welghs less than
3 1bs. Over 1,000 hours continuous use on 2-15¢ flash-
1ight cells! Includes Universal's Transistorized Audio
& flashing -neon light. Aluminum shield for beta
discrimination,

gf) Gun Type $UAC 4r1: $149.50

(with holster). Weighs less than 4 lbs. Orer 500
hours of continuous use.on 2-15¢ flashlight cells!
Includes Universal's Transistorized Audio* builts
in, and newly designed full view, free swing
ratemeter wth 3 ranges. Aluminum shield for,
beta particle diserimination,

UNCONDITIONALLY GUARANTEED
All Instruments sotd by UAC are tested and approved
by our seientific lahoratory. Send your check or money
order (we pay shipping) or send 25% (we ship COD,
FOB N.Y.C.). Specify single or double jack if order-
ing audio separately. Write for free information on
uranfum prospecting and Instruments from $19.95

to §4995. *pat. applied for

UNIVERSAL ATOMICS CORPORATION
Dent. €8 19 East 48th st. New York 17, N. Y.

the
practical
way-..

Assemble a TRANSVISION TV KIT in easy stages. Pay as
you whre—anly $15 for Starting Package #1. Learn
while buiding a superb 17" to 27" screen TV Set with
latest faatures. Ideal for Fringe Areas, adaptable to UHF.
Easy — no Instruments or technical
knowledge required. Free Catalog de-
"~ scribes 8 great TRANSVISION TV KITS. (¢
Write today to Educational Dept. at— W

TRANSVISION, INC., oept. e, NEW ROCHELLE, N, Y, wol = 1§

INVENTORS

When you are satisfied that you have invented a matter of
value—write me, without obligation, for full information on
what steps you should take to secure a Patent.

PATRICK D. BEAVERS

Registered Patent Attorney
1098 Columbian Building Washington 1, D, C.

TRANSISTOR Personal Portable Radio Kit
BATTERIES LAST 10,000 HOURS
COMPLETE . . . Nothing else to buy
SIMPLIFIED . . A child can assemble it
Screwdriver only tool needed .
TRANSISTOR, diode, earphones, batteries, tuning capacitor, an-

tenna, attractive carrying case, etc., included. Complete in-

struction. R

F R E E TRANSISTOR code practlce oscillator kit
with each TRANSISTOR radio

only $9.95——check or money order
10-day Money-Back Guarantee

TRANS-AIRE ELECTRONICS INC.
149 Broadway Dept, E New York 6, N, Y,

12

to achieve them is by means of alligator
clips as shown in the photo. Using a pair
of long-nose pliers, spread the sleeve of a
clip so that the phone tip can be pushed
into the sleeve securely. If the sleeve has
been enlarged correctly, the tip can be

easily pulled out when desired. Removing
the screws on the clips may be necessary
to prevent interference with the inserted
tips.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Disc and Tape Review
(Continued from page 78)

ably a “boo-boo” in the transfer from tape
to disc).

It may surprise many that I place the
great Toscanini in the third spot, but that'’s
all T can truthfully say his reading merits.
Don’t get me wrong! The Maestro couldn’t
do a bad job on this work. But his furious
energy seems, in this case, misdirected.
There may be many who say they like the
breakneck tempo at which the Maestro con-
ducts this work. I, for one, do not feel that
this is a wholly accurate representation of
the work. And tempo is not the only fault
. . . the dynamics are overblown and his
handling of the orchestral choirs leaves
much to be desired. Soundwise, this is a
fair effort, but suffers from the afllictions of
poor acoustics and restricted rarge . . .
something the unfortunate Toscanini has
had to contend with, almost up to the close
of his illustrious career. When one hears
some of his very last recordings in which
the new “Orthophonic” technique is uti-
lized, one realizes how poorly this great
conductor has been served in matters of
sound in past years. If you were one of the
fortunate who heard the Toscanini of 10,
15, or even 20 years ago, you will realize
that his reading of this work then is most
closely paralleled today by the Dorati ver-
sion.

Fourth and fifth place honors are fairly
evenly divided between the Krips/London
Symphony disc and the Beecham/Columbiq
recording. Beecham takes a middle-of-the-
road approach to the score; and if his read-
ing is not inspired, it is at least competent.
Krips indulges in many mannerisms and

POPULAR ELECTRONICS
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departures from the accepted norm, a fact
which is surprising considering the good
work this conductor has done with the
classic repertoire in the past. Krips out-
guns Sir Thomas in matters of sound, al-
though the Columbia engineers have put
their "best foot forward.’’ The London
sound has cleaner, wider range in frequency
and dynamics, and the string tone is less
“edgy” than the Columbia effort.

Summing up . . . Dorati wins the potted
palm, but you need not be ashamed if you
own the lLeinsdorf or Toscanini versions.

0 60 0

The Fifth or “Reformation” Symphony
has been growing in popularity the past few
years, but has not enjoyed the universal
recognition afforded the Fourth. On LP,
there are but five recordings of the work,
and of these only two can make the grade
as hi-fi recordings.

By great good fortune, the best perform-
ance is again by Mitropoulos, and is on the
other side of the Third Symphony reviewed
previously—making this disc one of the best
buys in the entire catalog. To the Fifth,
Mitropoulos brings a stately grandeur, and
once again he is blessed with exceptional
engineering. French horns are particularly
well reproduced on this disec, and string
tone is a smooth and edgeless delight.

The Toscanini reading is less incandes-
cent in this than in the Fourth, but never-
theless is still too much imbued with his
nervous energy to qualily as “definitive.”
However, it must be stated In all fairness
that the Maestro knows how to delineate
a score as few others do, and if it is letter-
perfect conducting you want, this disc has
it to spare.

0 0 0

I see that we have completed the Men-
delssohn symphony round-up. Next month,
we will take up the matter of the Mendels-
sohn violin concerto, as well as some piano
works and other compositions.

Hi-Fi Record of the Month

This month a classical record and a “pop”
disc share recording honors, even it they
are unwilling bedfellows! The classical win-
ner is a 10” LP of that old warhorse, Liszt's
Hungarian Rhapsody #2, with Albert Wolff
conducting the Paris Conservatory Orches-
tra on London LD9171; and the “‘pop” win-
ner is a 127 LP entitled George Wright
Plays the Mighty Wurlitzer.

0o 0 0

The Albert Wolff record is a terrific buy
at the low price of $2.50. I will positively
guarantee that this little disc will make
even the most modest of hi-fi systems sound
big and imposing . . . due to the tremen-
dous sonorities generated by the orchestra
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AR LEKTRON SPECIALTIES

5% ONEBUCK BUYS!

" 10 PANEL SWITCHES

!

Brand

KIT
OF THE

MONTH!/

50 CERAMIC CONDENSERS.

Selected shop assortment of most
pepular toggle, bat handle, mo-

mentary contact, sensitlve
switches, 8 types. Rated up to
25 A. Variety contact arrange-

ments. Wwt. 1 Ib, Reg. $11.

TV ACCESSORY KIT.

Seoop! Tubular, dise, bulton new! 1 each 60 & 70 de-
types. 20 selected values. gree yokes, focus coil. $
3 to 3000 wmmi. Shop Wt, 8 ths. Reg. $10.

must! Wt. 1 lb. Reg. $13.

10 RADIO CHASSIS, 5,6 &17
tube punched chassis.
e e hop mustt Wi
8 Ihs. Reg. §8.50.

60 WMICA CAPACITORS. Rare
pargain! Postage stamp type,
J00001 to .01 mf. any
silver. 5% 100! 20 values.

wt. 1 I1b. Reg. $17.

75 KNOBS. TV and radio.
Some worth 25¢ ea. 1%
1ypes. push-on, set screw.

Wt. 2 lbs. Reg. $8.50.

SO PILOT LITE SOCKETS.
Screw and bayvonet hases. $

15 SWITCHES. Rotary. push,
micro, loggle. Experi-
menters, note! Wt. 3 Ibs. $
Reg. $12

125 CARBON RESISTORS. 40
selected values, 100 ohms to
1 meg.: L 1 2w,
Many 5% too! Top mak-
ers—a rare buy! Wt 1 1b. s
Reg. $21.

60 TUBULAR CONDENSERS,
.00035 to 1 mf. up 0
OBE B lypes, Weo2
Ibs. Rex. $10.

25 OIL CAPACITORSQ Bathtub Wt. 2 Ibs. Reg. $8.
and tubular. .1 to mf. -
W o0y, Wellnoin $f | Toe Ster Ho50 piaces: y]
mfrs. Wr. 4 Ibs. Reg. $17. Ll Gucy P ) $l
10 ELECTROLYTICS. OT%bul:;r Regz. $6.50.
and EP units. 8 to 1000 mi, . R
Up to 450V. Many mul- R A‘,SHSET;:}.Y' uEr"fgls'f's“ed
tiple seclions. Wt, 2 1bs. $ ThoTilaen papcr'anh Mica ca-
Reg. $11 pacitors. (0001 to 04T mf.,
60 RESISTORS. 56 ohms to 400V; 4514k watt resistors,
20 megs. 1 and 2 watts. leads 12 to 17 1ong.
values. Many 5%o. Brand new. -2 Ibs. Reg. $
1 1b. Reg. $ $15.

Insylmod. Wi,
DU 20 W.w. RESISTORS. Power,
candohm & ‘‘dogbone’’ tvpes.
5 to 10000 ohms, 5 to 50
.15 values, Wt $
ths. Reg. $11.

15 CONTROLS. Up to 1 meg.
Some w/switch. 12 8se-
lected TV and tailo val- $
uves. Wt. 2 lbs. Heg. ®12.

70 TERM. POSTS & STRIPS.
Builders’ special! Asst. hind-
ing posts. screw & lug type
terminal strips {1 to 10
terminal WUPT b, Res
$4.50.

1500 PIECES SPAGHETTI
tubing, lengths to 4", $
Asstd. sizes. Reg. $7
TEN 25-ft. ROLLS WIRE. Plas-
tic & cloth insulated: solid &
stranded. -18 to 24,
asstd, colors. Wt. 2 Ibs. $
Reg. $3.50.
50 RF COILS CHOKES and
slug-tuned coils for TV,
radio, lab. 20 tvpes. Wt $
. Reg. $15.
10 BATHTUB OILS. Long-
lasting bathtub ca]\acito(r;. 03
1

to 2 mi. un to 600VIX Se- 10 PRECISION WwW RESIS-
2

lected values. Som worth TORS. 10 different 1 & 2%
$3.50 each. Wonderful lab TR TR ww 2, 4 &

S oty Wy s, R 1 walt, Wt Ve $l
Reg. $23. ib. A $25 value!

25 VARIABLES. Frie & El-

25 TUBE SOCKETS. Up to 9
menco mica and ceramic trim-

pin. some w/shield base, some

ceramlic. 10 types, Handy mers. Singles and duals
S, Wi b, Rex. § mers: S1¥F %o “Baoome.
%6.50. Wt. 1 Ib. Reg. $186.

200 COIL FORMS. 50 sizes & 50 MOULDED CAPACITORS.
shapes. Bakelite and ce- All bhest known makes!
ramic. Experimenters’ $ 10005 to .05mf uh ta $
must! Wt. 2 Ibs. Reg. $1 GOOV. Wt. o 1b. Reg. $13.

SUMMER CLEARANCE BUY-LINES!

2 11 @ 200ma choke; strap mtd. Reg. $3.50. .45¢c ea.; 3 for $1
XFMR. In/115; Out/ 180V @ 15ma; 6.3 @.BA 65¢ ea.; 2 for $1
Pilot lite assembly, enclosed, amber. Reg. 85¢ ea......8 for $1
Erie trimmers, 3-12, 7-45, or 8-30. Reg. 97¢ ea. Any 12 for $2

Darkroom or parts tray—8x11x1 1. Wt. 5 Ibs. Reg. 83 weweim 69¢
Sealed relay. 24VDC/300 ohms, DPDT. 21kx1Vax114.

e, SUL € 5 e oo @y @By o AL T )
veeter-Root counter 0-9,999. Reg. $6.500 s 4 2 e w e ..%1

25 slug-tuned coils. asstd. TV-radio. Reg. [-7: DN 3 3
0 to 20 min. timer, bell rings end of cvcle. Reg. §4.50. ... . $1
37 sq. meter, measures O to 10VDC. ReR. S8 e .$1,88
Full-wave rect./18 VAV to 12VDC @ 250ma. Reg. §4..3 for S1
Dual variahle. 15 mmf per sec. w/2” drum. Reg. $1...4 for $1

Mobile, slug-tuned assem.. broadcast band, push control.3 for %1
Anti-capacity or lever switch CTS), 4PaT. . 79¢

50 or 60 degree YOkes. . . ... ..o . .Any two for $1
HCA type 211T5 Flyback transformer. Reg. $5......- ..51.28
115/1/60 to 6V @ 6 amps. Reg. S P Sl b A LG - B .88¢

500mmf @ 10 KV ceramic cartwheel condenser. Reg. $2.50

10 for'$1
6 or 12 volt havonet type standard bulbs. Reg. 10¢ ea.. 25 for $L
Record changer bases. Reg. $4. ... ... oo - 21
Please send check or M.O. Include postage. C.0.D.

orders 25% down payment. Rated accounts NET 30.

Lektron Specialties, Dept. E8
28 Gardiner Street CHelsea 3-6325  Chelsea. Mass.
WRITE FOR OUR LATEST BARGAIN-FILLED BULLETIN
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IT’S NEW! IT’S FREE!

1955 Walter Ashe Catalog
of Radio, Electronics and TV

¢ The Treasure
Chest of Values!

Features all the leading brands
of Communication Equipment,
Test Instruments, Build-it-Yourself
Kits, Hi-fi, Sound and Recording
Equipment,Radio, Electronics and
TV Parts and Supplies for every
conceivable need . .. in stack
—ready for immediate delivery.
A ““must” for experimenters, ama-
teurs, servicemen, engineers,
builders and "hi-fiers.”

Send for youi RADIO CO
FREE Copy 1125 PINE ST. o ST. LOUIS 1, MO.
"=====m== MAIL COUPON TODAY| 'm=mm=oew

WALTER ASHE RADIO CO. PE-8-55
1125 Pine St., St. Louis 1, Mo.

[ Rush FREE Capy of New 1955 Catalog.

e W o
Address

City. Zone. Svaro\
------------------------------I

- e e

1
1
[
]
]
i Name__
1
)
[}
[ ]

TV CAMERA
only $197.50!

Labs. hobbyists, industries, TV tech-
nicians—set” up vour own telecast sys.
tem! It's a “‘mechanical eve'’

INEW RCA SURPLUS _

FREE CATALOGUE ON REQUEST!

I HARJO SALES CO., Dept. PE
503 N, Victory Elvd. Burbank, Calif.

Prospecting made eosy with Goldak's new ‘

U-238C triple-action geiger counter! Alig . 3
famous tine of melal locators, from $49.50

Send 25¢ for radioactive vranium samplel ¢
FREE DETAILS. Dealer Inquiries Welcome. PG o

2+ GOLDAK COMPANY 1507 W. lenosxs o Giendale, ot =

WANTED

0id cylinder and
disc phonographs
with outside horns,

Write full
description
and condition
to
POPULAR ELECTRONICS
BOX 50
366 Madison Avenue
N. Y. 17, N. Y.

4

{

in the opening and ensuing passages.

Here is great, “big hall” sound, ultra-
natural in its perfect balance. The contra-
bass here sound out hugely, yet they are
not “fuzzy.” When the contrabassi and
trombone team up with the rest of the
usual string complement and a big bass
drum in the introduction, the effect is tre-
mendous. The bass drum is stroked rather
lightly in this passage and affords an inter-
esting test. Played on a small speaker sys-
tem, it is almost impossible to hear. Go up
a few notches in quality, and it begins to
make its presence felt with the rest of the
orchestration. Play it on some real heavy-
weight systems, like the Jim Lansing “Harts-
field,” the Jensen “Imperial” or an Electro-
Voice “‘Georgian,” and its 30-0dd cycle solid
impact lends solid substance to the orches-
tration which, in turn, has become still
more sonorous.

Throughout the work, the sound is very
wide-range in frequency and in dynamics,
and distortion is virtually non-existent. Per-
formance is slow paced, built on a grandiose
scale. Some critics have lambasted it for
being “draggy.” Let’s face it . . . the mu-
sic is slightly cornball, and if Mr. Wolff
chooses to exploit its tonal nuances as an
exercise in sonorities, I say . .. good for
him! I have heard enough “straight” per-
formances of the work to last me a lifetime.
I cannot recommend this disc too highly as
a demonstration piece, be your system a
weak-lunged 8” or a leather-bellowed ex-
ponential horn.

© 0 0

Much the same might be said about the
“pop” winner, although it will be the boys
with the “big horns” who will derive the
maximum benefit from this disc. George
Wright Plays the M ighty Wurlitzer, on a
new label called “HifiRecord,” is a 12" LP
tagged at $4.95, list. You will probably have
trouble finding this disc; so if you are in-
terested, drop me a card and I will prob-
ably know of a number of sources by the
time this column appears in print.

This is one of the most sensational pop
organ recordings I have ever heard. George
Wright was formerly organist at the New
York Paramount theatre, and to put it
mildly. . . he really knows his onions! A
lot of the pop organ stuff I have heard has
been pretty awful, both from the stand-
points of sound and performability. This
disc is as extraordinary for the wondrous
facility and technique of Mr. Wright as it
is for the fabulous sound.

In such familiar old standbys as Jeal-
ousy, Brazil, Stellu by Starlight, Ebbtide,
etc.,, Mr. Wright displays amazing virtuos-
ity. His choice of stops makes for interest-
ing arrangements and tonal textures, yet he

POPULAR ELECTRONICS
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does not fall into the pitfall of gaudy over-
orchestration as do so many of his contem-
poraries. The organ used in the recording is
one of the biggest of that dying breed, the
Wurlitzer theatre type. As such, it has
some, gargantuan 32- and 64-foot pedals,
and the engineers on this disc have cap-
tured their full-throated power better than
I have ever heard before.

Boy, these will really give you woofers a
workout! In Jealousy, for instance, Mr.
Wright uses the pedals as rhythmic coun-
terpoint, and they give forth in your speak-
er with a mighty WHUMP! The high end
is not neglected either, and what is heard
comes through clearly with fine intonation.
As played through a 50-watt amplifier and a
big exponential horn at a good loud level,
the effect is such that neighbors begin to
wonder how you managed to cram a theatre
organ into your home.

If the engineers and Mr. Wright do as
well in their next recording as in this,
they'll have to start worrying about their
tax bracket. Don't miss this one!

o 0 0

BIG BAND BASH

Billy May and his Orchestra

Capitol T-329, 12" LP, RIAA curve, $3.98
This 12" disc is a must for those of you

who like smooth, slickly orchestrated “big

Get This uluuble Book "”

N “gv
4 {« B¢
ARd

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Di-

agrams Explained”, absalutely FREE! Just
off the press! Gives complete wiring circuits
and diagrams on the latest Radio and Television Sets.
Easy-to-read,large 874 x 117 pages, with full instructionson
how to read and use the diagrams. A “must” in every Radio
and Television service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Applied Practical Radio-Television”!

Here’s “Know-How” That Makes You Worth More!

Coyne’s great new 6-volume set gives you all the answers to
servicing problems—quickly! For basic “know-how” that is
easy to understand, yowll find everything you want.in vol-
umes 1 to 5 which contain over 5000 practical facts and data.
They cover every step from principles to installing, servic-
ll:\g§ trouble-shooting and aligning all types of radio and TV
gets. So up-to-date it includes COLOR TV and UHF, adapt-~
ers and converters. Also covers very latest information on
TRANSISTORS.
900-Poge Television Cyclopedia Included

And then, for speedy on-the-job use, you get volume 6—the
famous Coyne TELEVISION CYCLOPEDIA. It answers
today’s television problems on servicing, alignment, installa-
tion and others. In easy-to-find ABC order, cross indexed.
Use this 6 volume TV-RADIO LIBRARY free for 7 days:
get the valuable Servicing Book ABSOLUTELY FREE}

COYNE

Edweational Book Publishing Dicision

ELECTRICAL SCHOOL

August, 1955

500 S: Paulina St., Dept. iR MChicago 12, 1L

hand” jazz. Actually, it isa combining of a
previous 10” disc, which was quite success-
ful, with some newer material. Heard are
numbers like Perfidia, Tenderly, Your
Drivin’® Me Crazy, etc.

As an example of a multi-mike jazz mix,
this would be hard to beat. The brasses
have that close-to, sharp, bright sound . . .
the saxes are richly mellow, yet have good
transient attack in sections calling for it.
Trombones are growlly and big-throated.
Percussion is ultra sharp, superbly
clean. The whole is wrapped in sound of
extraordinary wide range in frequency and
dynamics, balance is near perfect, acoustics
“live” without destroying intimacy. To top
it off, the surfaces are dead quiet and the
net result of this and the splendid sound is
a near approach to the perfection of tape.

o 0 0

Speaking of tape, especially prerecorded
tape, we don’t have anything worthwhile
enough for review this month. However, 1
have just been informed that the 4/V Tape
Libraries are now issuing tapes taken from
the masters of that excellent small com-
pany, Vanguard. I understand both their
classical and jazz releases will be available,
which should give us some new riches to
review. I'll keep you posted and see you
next month.

7 DAY
FREE
TRIAL! §°

SEND NO MONEY! jus; mail cou

‘qi .

3

pon for 6-volume set

Just for Examining COYNE’S New 6-Volume Set

Pl Bt

on 7 days free trial. We'll include book of 150 TV-Radio Patternis
& Diagrams. If you keep the set. pay $2 in 7 days and $2 per
month until $2250 plus postage is paid. (Cash price $2095). Or
ou can return the library at our expense in 7 days and owe noth.
ng. YOU BE THE JUDGE. Either way, the book of TV-Radio

Patterns is yours FREE U

o keep! Offer is limited. Act NOW!

Coyne Etectrical School, Educ

500 §. Paulina St., Chicago 12, Il
YES| Send é.volume "Applled P,
TRIAL per your offer. Inciude

‘Where Empioved
{ ) Check here If you want Il
$20.95 plus COD postage on delivery. 7-day mane bac|

k guaran

AmericanRadiaHicetaory Com

ractical Radio-Television™ for 7 days FREE
T¥-Rodio Patterns & Diagrom Book FREE.
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RormaRowor Ratio Controlled TR IR
Garage Door Opener

Now, the newest, finest
Radio-Control Garage
Door Opener styled in o
modern spun-aluminum
fixture that beautifies
garage interiars,

Convenience and safety
features galore — New
autematic shut-off, posi.
tive locking of door,
FCC authorized ra-
dio frequency . . .
and many more plus
qualities]

‘ (Continued from page 67)

, hams had been using on 10 and 20 meters for
years. To change a folded dipole into a yagi,
you mount the dipole horizontally on a long
horizontal boom. On this boom, parallel to
T the dipole, you mount several other metal

D D rj [ rods or tubes called ‘parasitic elements’ be-

e = cause they have no direct connection to the

‘] 4:, :]"'1 ‘driven element’ that is connected to the

! L POPULARLY | feedline. Parasitic elements on the front
part of the boom are called ‘directors,” and
they are a trifle shorter than the driven
element and must be mounted at certain
critical distances ahead of that element. At

Ry

Write todoy for de.

bﬂ,——‘ PRICED
scriptive literature. '%QE;"EJT#,I

XL,

made better !

|
l
|
|

. * It's really simple to install . . . the rear of the boom, also at a critical dis-
;,,.rvo";‘ . ;n: man can dofi' easily ! . tance, is mounted a parasitic element called
ey akes just an afternoon wit! a ¢ , g 2
i: modern common hand fools: na soldering. a reflgctor that is somewhat longer than
th the driven element.

! t . .
enie€®’  » Complete instructions assure . .
conv A complete yagi may have all the way

professional- type installation. [
from 3 to 12 or more elements. Directors
concentrate the received signal on the driven
company %727 N, DAMEN Ave. element in much the same way that lenses

Pona R
- CHICAGO 25, 111,
focus light. The reflector reinforces this

O Please send FREE descriptive literature on your N N .
: m . GARAGE DOOR OPENER ) action in the same manner that a polished
D ease¢ advise name of Your nearest electronic parts surface in“ reﬂect and concentrate Iight

distributor carrying your GARAGE DOOR OPENER A .
rays on a particular spot. The end result is

NAME S e
ADDRESS_____ e that the reception of a signal arriving from
ciTy  STATE the front of the antenna is greatly improved

and response to a signal arriving from any
point of the compass except the front is cut
way down.”

“*Sounds like the perfect answer to the TV
antenna problem.”

“For single-channel reception, it’s hard
to beat—but there’s the rub. In its conven-
tional form, a yagi is a very narrow-band
affair good for reception only of the single
channel for which it ig designed. Lately,

however, the engineers have given the old
’ yagi a new look by working it over into what

PRINTED CIRCUIT MATERIAL

Copper Laminated Bakelite 1/16” thick,
coated on one side. Ideal for making your
own PC receivers. Sheet size 4% x 6. Special
offer, limited time only,

2 Sheets, postage paid $1.00.
Lorenz “61” kit, with conventional base and
3 copper laminated bases to provide practice
material. Complete except for tube and relay.
$3.95.

Larger sizes copper laminate 3¢ per square | |
inch.

ACE RADIO CONTROL '

BOX 301 HIGGINSVILLE, MO.

RADIO CONTROLLED

Garage Door 324.50

Actuator Mechanism l
Write for information {

P. E. HAWKINS CoO.

631 Prospect Kansas City 24, Mo.

NEW! WRIST RADIO

|
|
j )

b Amazingly powerful! Plays while you wear ’
it. 400-mile 1eception using just its own |
antenna. No connections needed to ground,

¢ . . 2erial, lamp, telephone, ete. Tunes entire
b o “Wibroadeast  band with ' sharp  selectivity.
A BUILD OUR

OWN—New hook has com

4 < Yi 3
Plete instructions. How-to-do-IL book $1.98

¥ postpaid. Also a basic kit conslsting of at-

tractive pre-drilled case, ‘‘outline’’ chassis.

and  all necessary hardware %2,98 ppd.
Comhination of book and basle kil, SPE~
CIAL & 8 postpald. C.0.D.’s, $1 deposit.

HUCKERT ELECTRONICS, Box 7400-L2, Washington 4, 0, G,
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is known as the broadband yagi-—capable of
yielding good signal strength and excellent
front-to-back ratio on all 12 v.h.f. channels.
This is done by using more than one driven
element and by carefully adjusting the
length and spacing of the parasitic elements
so that they do double or triple duty, pro-
ducing effectively the equivalent of several
different yagi antennas mounted on a single
boom. That antenna over there, next to the
church, which is called an ‘Interceptor,’ is a
good example of this design.”

“How about those jobs with the elements
sticking out every which way? I think they
are called conicals.”

“Well, going back to our original dipole,
increasing the physical size of the dipole
elements will widen the frequency response.
Theoretically, the best way to do this is to
use metal cones mounted tip-to-tip for the
elements. The cones can be flattened into
triangular sheets of metal without much
loss of effectiveness, and this is actually
done on the u.h.f. channels. The resulting
dipoles are called ‘bow-ties’ because of their
appearance, and are usually mounted in
front of a reflecting metal grid or inside the
jaws of two such grids edge-connected at a
90° angle to form what is known as.a ‘corner
reflector.

“On the v.h.f. channels, where wave-
lengths are measured in feet instead of
inches, a bow-tie of proper dimensions would
be too bulky and expensive and have too
much wind resistance. However, metal rods
or tubes that preserve the outline of the
bow-tie, and that might be considered the
skeleton of the original cones, serve almost
as well. By inclining the skeleton wings of
this ‘conical’ dipole slightly forward to form
a shallow funnel, reception on the higher
channels is improved. TV signals are direct-
ed in toward the feedline point in much the
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“It's going to be something a litile
bit different in R/C!"

August, 1955

L

s bUSI[ electricity
electronics
THE EASY “PICTURE BOOK” WAY!
e Just Released: The tabulous
" ILLUSTRATED Training Course

' now used by the U. 5. Navy!

Over 25,000 Navy trainees have already learned Basic
Electricity and Basic Electronics this easy. “Picture
Book' way! Now, for the first time, YOU can master
the basics of Electricity and Electronics with this
same “Learn-by-Pictures’ training course! Over 1,700
simple, casy-to-understand drawings explain every
section—these “‘teaching™ pictures actuailly make up
more than half the entire course! No other Basic
Electricity or Basic Electronics course in America
uses this rfevolutionary illustrative technique! You
learn faster and easier than you'd dream possible!

| A Completelldea on Every Page

Here's how this easy, illustrated course works: éevery
page covers one complete idea! There's ar least one
big iliustration on that sanie page 1o explain it!
What's more, an maginary Instructor siands figura-
tively at your elbow. doing ‘‘demonstrations™ that
make it even easier for you to understand. Then, at
the end of every section. you'll find revien pages that
highlight the important Opics you've just covered.
You build a thorough, step-by-siep knowledge at your
own pace—as fast as you yourself want 1o go!
Everydoy English-- A Course Anyone Can Understand

Sponsored by the Navy to wurn out trained techni-
cians in record time. this modern course presents
Basic Electricity and Basic Electronics in a simple
way that everyone can grasp—regardless of previous
education! Every phase is made instantly clear—ex-
plained in plain, down to earth English—with /un-
dreds of easy-to-understand illustrations 10 help you!

Volumes 1 and 2 of “Basic Electricity” cover DC
components and circuits; Volumes 3 and 4 cover AC
components and circuits; Volume 5 covers AC and
DC motors and machinery.

Volume 1 of ‘“Basic Electronics” covers Diodes &
Power Supples; Vols. 2 and 3 cover Amplifiers &
Oscillators; Vols. 4 and 5 cover Transmiiters &

Receivers,
RS Home Study Without Correspondence

This course is so different, so complete—there’s no
need for the usual letter writing, question and answer
correspondence! Learn at home—at your own pace!

10 Day Exomination--Mone ¢ Back Guarantee

Send today for these exciling new training courses—
you risk nothing! When you receive the volumes,
examine them in your own home for 10 full days. If,
at the ¢nd of that time, you're not completely satis-
fied, simply return the books 0 us and we'll gladly
refund your full purchase price! Total cost for either
S-volume course is only $9.00! In Canada, prices
approximately 5% higher.

ORDER TODAY!

These books are sold by electronics parts jobbers
and book stores. tf YOUR dealer doesn’t have

these books, mail this coupon to ws!
-—emn e e G- > mn Em e s ws e

JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, N.Y.C.

I have enciosed §....... Pleage send me

{J 5-vol. Basic Electricity set @ $9 set

[0 5-vol. Basic Electronics set @ $9 set

€1 Both sets. 1 understand I may retin the hooks
in 10 days, and receive a coimplete refund of the
full purchase price if I am not satisfied.
Add state or city saies tax where applicable.

NEMB . iveiineunacaracermniaariaagenrarianttcas

City & State
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ELECTRONIC SUPPLIES

For Experimenters-Service-Industry

Clean Useful Items sold on satisfaction
Guaranteed basis. WHOLESALE OR RETAIL,

PORTABLE VIBRAPACK.— » Crvstal Diode IN34—New_.
Transceivers, Walkie, Talkies, 2/%$1.00
etc. Operates from 12V source | Miniature xformer—9 porcel

—?DC loulpul?—complete ﬁvml term’is—dingr on case. , . .98¢
senematics. plug, spare vibra- | Heaghands  for earphones —
tor, ele. Govt, cost over $100— d fgr $1.00

oxed . £ T g

Shib wi. 10 Ibs. Special $4.95 ' Cus}eﬂons for earphones.

L . 4 for $1.00

’r;ﬁ:D!LN?#X I,R’.‘DAR RAIN ' SM Chassis—contains val parts

v L CID G e i plate relay. . $1.00

—Variable frequency oulputs iniatur o biry—2,2

15;(3(';250 X\é{C—FL\'ed Quiputs. | Miniature storage LY=o
KO 3

. i 1KC: 10KC: 100KC. & Volts — 2x14x15 — New. ¥
Housed In beautiful grey cabi. | charged ~. ', e Ll s 2087¢
net. Shlpping wi. 70 Ibs,— | Batlery tester—King Sol-Foto
Govt. cost over $3500—Special, ' Flash Fans Save Film, Time—
Complete wiih all tubes—in: Closeout 98¢
struetion hook....... $14.93 | Mica window Geiger Muller

tube—Type CY—BS-6—%40 reg-
ELECTRONIC Remote Control ular prl{g ...... Special $7.95
Chassis—loaded with valuable | Wk, Quncer Xformer Retio

parts, plate relay xformer, ete. QN SAT AN s s 2 for $1.00
4 for $3.00 ' Sub-miniature  hearing  aid
WESTERN ELECTRIC STEP-, tubes, unbranded. .5 for $1.00

PER SWITCH-6 or 12 VDC— Micas, Silver Miecas Asstd—RBi
44 steps—Bridging wipers— , value. ... ...
Gold Plate Contacts—4.4 Ohms I 3A5 UNF twin
—1 make—1 hreak.NEW $7.95 | Generator 3450 RP
e etoused in Beautitul 50 for $1.00
a est. ontains 4
conductor Microphione cable— E'E:I &??ﬁéeci:s'si;_mr 0L
Probes, Plugs, Ete. Govt. cost 150_2'39 ____________ 2/90¢
over $100..Brand new $4.95 CoAx fittlng male—PL-258-re.
Small Parts & Tube Values l moved ......._..... 3/%1.00
Crystal Diode IN22-New_ I R-1/ARR—1 Recvr—200 MC—
3/%1.00 | New w/tubes ..... ... $3.50

Altitude Calculator—5 Circular slide rule tvpe charts in ieather
folio 12x12.Br. New—Govt. Cost $20 Special $1.00

2050 Thyratron 1.25| 954  acorn 3/1.00 | 1625B.pentode 3 /1.00
2021 Thyratron 1.00 | 955 acron  27/1.00 | 1626 triode 4/1.00

884  Thyratron 1.25 | 956  acorn +75 | 1629 magic eye 4/1.00
VRIO5 Volt. Reg. .95 | 957  acorn .75 838 ftriode 1.50
VRI50 Volt. Reg. .95 | 958A acorn .75
802-2°C. R. Tube 5.00 | 959 acorn 1.75

include Postage With Order
REX RADIO SUPPLY

88 CORTLANDT ST., NEW YORK 7, N. Y,

= {m You can assemble it yourself in

> about an hour. All holes drilled
and ready for wiring. No special
tools required. Full instructions
and easy to follow diagram in-
cluded. Government bhooklet
“‘Prospecting with a Counter'” and
radioactive sample provided free
with kit. Full price including
tubes, headset and batteries only
$17.50 postpd. Satisfaction Guar-
anteed. Order your kit today.

STOWERS & SON, Dept. 51, 804 Grand, Kansas City 6, Mo.

LN N}
TRANSISTOR RADIO!!!
Waorld’s smallest and lowest priced transistor
set. Perfect for baseball fans, office workers,
children, Polystyrene plastic case smaller
than cigarette pack, carry in shirt pocket or
puise. Tunes all stations. Operates one
month on two pen cells. Piays indoors, out-
doors, at beach, on 'hoats. Ideal
emeroency portable for Civil De-
tense stations. Assemble quickly.
J, Complete with battery, less earset —

$12.00. Special imported hearing aid ear-
set—$4.00. Single headphone—$2.00. Post-
./ paid. Cash, Check or Money Order. East-

ern Audio Research, Box 62, Little Neck
63, New York.

Get your FCC LICENSE avickly!

Guaranteed preparation, in a MINIMUM OF TIME,
for F.C.C. commercial operator examinations. OQur
highly specialized training is available by correspond-
ence. or in resident classes in

WASHINGTON, D. C. and HOLLYWOOD, CALIF.
Write for our free hooklet with complete details.
Grantham School of Electronics, Dept. 104-P

737 11th Street N.W., washington 1, D. C.

same way that sound waves are collected by
an old-fashioned hearing trumpet. A skele-
ton bow-tie reflector is usually mounted be-
hind the conical antenna to improve the
front-to-back ratio. To get still more
strength in fringe areas, it is a common
practice to stack two, four, or even more of
these conical ‘bays,’” as they are called, one
above the other on the same mast, and con-
nect them to-a common feedline. To insure
that the signals picked up by the several
bays actually reinforce instead of buck each
other, it’s necessary that bays be mounted
the proper distance apart and that they be
connected together with special ‘stacking
harness.” ”

“Any more TV antennas?” Carl asked
drowsily.

“Lots more, but you'd never stay awake
to hear about them,” Jerry observed tartly.
“Some antenna manufacturers depend upon
stacking several dipole-and-reflector bays
vertically for increased gain. Half-wave ele-
ments, properly phased, may be mounted
side by side and several such bays stacked
to form what is called a ‘collinear array.’
The appearance of such an antenna, together
with a reflecting screen, has given rise to its
popular nickname of ‘the bedspring anten-
na.” Other manufacturers combine vagi and
conical antennas on a single boom, hoping to
get the benefits of both from this marriage.”

“What's meant by antenna gain?”

“That’s the ratio between the signal volt-
age delivered by the antenna to the feedline
on a certain channel and the voltage deliv-
ered by a reference dipole antenna cut to the
frequency of that channel and mounted in
the same spot. This ratio is expressed in
decibels. For example, if the antenna under
test delivers twice as much signal voltage as
does the dipole on Channel 6, we say it has
a 6-db gain on that channel. If it delivers
four times the voltage, it has a 12-db gain,”

“What characteristics would you say the
perfect TV antenna should have?”

“First, it should have high gain; second, it
should maintain this gain across all v.h.[.
and u.h.f. channels with no peaks or dips;
third, it should present a consistent 300-ohm
impedance to the feedline on all frequencies;
fourth, it should have a single, narrow re-
ception lobe and should present infinite re-
jection to signals arriving from the side or
rear; and finally, it should be cheap, light,
and easily mounted, with a low wind re-
sistance and a beautiful appearance.”

“Sounds like quite an order.”

“It is, especially when you realize that
antenna gain, bandwidth, {ront-to-back ra-
tio, and impedance are all closely inter-
locked so that you cannot vary one of them
without changing all the others. And right
there you have your answer as to why there

POPULAR ELECTRONICS
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are so many different kinds of antennas.
Each manufacturer tries a different com-
promise in his approach to this ideal an-
tenna. One may stress high maximum gain
or front-toback ratio; another advertises
price and appearance; still another may
boast that the response curve of his antenna
has no sharp dips and valleys in it—some-
thing especially important in an antenna
used for color TV reception. Each advertis-
ing claim appeals to a certain group of cus-
tomers who feel that the stressed character-
istic is just what they need to solve their
reception troubles. If it doesn’t, then they
are ready to try another new antenna, al-
ways hoping they will eventually come
across the perfect TV antenna which will
insure perfect reception all the time.”

“You sound a little cynical about this.”

“I'm not really. I know how important it
is to have a good antenna, especially in a
weak-signal area; but I also know for a fact
that the TV antenna can only do so much.
It cannot receive a signal that just isn't
there; nor can it compensate, beyond a cer-
tain point, for a poor receiver. The TV an-
tenna is like the automatic choke on a car;
it gets a lot of blame for 'sins’ of which it is
not guilty.”

Carl rose and brushed the grass from the
seat of his pants.

“Well, I guess we had better be starting
for home, Marconi. Do you think you will be
able to totter down the hill or had I better
just roll you like a barrel?”

“Don't get smart with me,” Jerry said, as
he struggled to his feet, trying not to wince
at the protest from his sore muscles. “Just
don't get in my way.going down as you did
coming up.” 30
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Short-Wave Bands

(Continued from puge 72)

LIBERIA — ELWA, Monrovia, has moved
from 11800 to 15200 kc. This one is being
heard daily with a “Back to the Bible” pro-
gram at 1250-1330. Another religious pro-
gram starts at 1400, Their address is P.O.
Box 192, Monrovia, Liberia, and they ask
for reports. (Taylor, N.J.; Kenney, Culif.)
NETHERLANDS NEW GUINEA—The complete
schedule from Radio Omroep Niew Guined,
Hollandia, is as follows: Sundays to Thurs-
days—1930-2030 on 7126 kc; daily-—0400-
0700 on 3345 and 5045 ke.; Friday—2200-
0030 on 7126 kc.; and Sunday—1830-2330 on
7126 ke. The transmitter is a 250-watt rig
made by Philips, with 200 watts fed into
the antenna. All programs are in Dutch
except at 0900-0930 (daily except Sunday)
when Malay is transmitting. A new trans-
mitter of 5000 watts is expected to be in

August, 1955

HOWTO FIX ANY

PART OF ANY CAR

 QUICKLY--EASILY - RIGHT!

IGNITION

STEERING GEAR

UNIVERSAL

AUTOMATIC

TMNlessl ]

CLUTCH

BRAKES DISTRIBUTOR

HETHER You're a beginner
or an expert mechanlic
now you can ‘‘breeze through’
any ‘‘fix-it”” job from simple carbu-
retor adjustment to complete overhaul.
Just look up job in index of MOTOR'S
Brand-New 1955 Auto Repair Manual.
Follow simple step-by-step directions,
clear pictures. Presto—the job s done!
No guesswork! MOTOR'S MANUAL
takes you from “serateh’” — shows
WHERE to start, WHAT tools to
use. Covers EVERY job on EVERY car

W
AUTO
REPAIR
MANUAL

pullt from 1940 thru 1955/

Everything You Need fo Know Covers737 Models

4Boiled Down’' from 160 Official All These Makes
Shop Manuals Buick Hudson
ViSED. ENLARGED, 195 Cadiliac kaisey
NEW, REVISED. 5 .
Editlon contalns the ‘‘meat’’ from over ChevroletLincoln
150 OFFICIAL shop manuals — simpli- Chrysler Mercury
e |A°r||Y0U' g‘:}i"ld:cilﬁaaselssel:l‘é‘;ellsre S Crosleyitvash
C on i hassis . .
?pﬁ‘u @ og:‘s pages. More than 2,600 De Soto Oldsmobile
“‘ihis-1s-how'’ pictures, 225,000 service Dodge Packard
and repalr facts. Leads beginners every Ford Plymoauth
step of the way. Time-saving factory re- s
pair procedures for experts. Instructions Frazer ontiac
and piciures so _clear you ‘T g0 Henry J Studebaker
wrong., Used by U. 3. Army and Navy, willys
Try Book FREE 7 Days 2,000,0(530|:.nples
oid!

SEND NO MONEY! Pay postman nothing.

Make Manual ‘ sh‘:lw \ o
;ou what it's got. Un-

Joss you agree (his Same FREE Offer On MO s
is the greatest ilme Truck and Tractor Manual

and work saver you've

ever seen—returnhook Covers EVERY job on

n 1Y and pay EVERY popular make
nothing. Mall coupon gasoline truck. —tractor
today to: MOTOH— made from ‘1946 thru 1
Book Dept.. Desk 328, 1954, FREE 7-Day i
250 W. 55th St., New Trial. Check proper box :
York 19, N. Y. in coupon. A

MAIL COUPON NOW FOR 7-DAY FREE TRIAL

MOTOR BOOK DEPT.

Desk 328, 250 W. 55th St., New York 19, N. Y.

Rush to me at once (check box opposite book you want):
MOTOR's New AUTO REPAIR MANUAL. If O.K., I will remli
$2 i 7 days, $2 monthly for 2 months and a final payment of 45e¢

(plus 35¢ delivery charges) one month after that. Otherwise I will

return the book posipald in 7 days. (Foreign price., remit $8 cash

with order.)

DMOTDR'S New TRUCK
0O.K., I will remit $2 tn 7 days, and $2 monthly for 3 montks,

]

|

|

|

I & TRACTOR REPAIR MANUAL.
| Plus 36¢ delivery charges with final payment. Otherwise T will re-
|

|

|

|

|

1

turn book postpald in 7 days. (Foreign price, remit §10 cazn
with order.)

Print NEITIE. . .o.ovsvarsoosrosseerestostosossasoocssonss AEE.

. T TR s .

000 q .State o
dellvery charge by enclosing WITH
for Auto Repalr Manual (or 35

City. .

0

for Truck & Tractor Repair Manual.) Same return-refund privilege.

Check box and saveBSc
coubon entire payment of $6.95
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TECHNICIANS
WANTED

RADIO TELEVISION AND ELEC-
TRONIC INDUSTRIES NEED
WELL TRAINED MEN.

The man who really has
the “know-how’’ will win the
best rank and position and the
highest pay in the years ahead.
Engineering Opportunities
shows how you can be thor-
oughly trained by specialized
home study courses. It lists
details of over ninety courses
in all branches of engineering
and academic fields. Get your
free copy of “Engineering Op-
portunities”’ to-day by mailing
the coupon below.

Canadian Institute of Science & Tech-
nology Limited, 594 Century Building,
412, 5th Street, N.W.,Washington, D.C.
Please forward free of cost or obliga-
tion of any kind your 105-page handbook,
“ENGINEERING OPPORTUNITIES”.

Name

ENGINEERING OPPORTUNITIES

Address. .

Course interested in

Build a real wireless portable radlophonn for the 2 meter amateur band
with the foll g precision Factory wired and Ieshd
transceiver chassis complete with special dual tube $6.50. UTC "‘ouncer"
mike transformer $.98. High output carbon mike $1.49, Super Alnico
headphone $1.25. 2" x 5" x 9" aluminum case $2.00. Wiring diagram $ .50,
Uses standard batteries available at your local radio store. Please includs
5% for postage. COD's require $1.00 deposit.

SPRINGFIELD ENTERPRISES
Lﬂ S4.E

Springfield Gardens 13, N, Y.

When Answering
Advertisements
Please Be Sure to Mention

POPULAR ELECTRONICS

BU' l.D DESIGNED/,{,H CAFTSMEN

SOLOTR “ (nnr EASY TO BUILD

30 KEYS
3TUBES -2 WATTS

e SOLOTRON €o
= 29641 GILCHRIST av.
DEPTDE FARMINGTON, MICH. g

I

TV TUNER REPAIRS

48-HOUR SERVICE

Defective tuners rebuilt to factory standards. New tuner
guarantee. Ship prepaid.

RADIO PRODUCTS Cco. [
College Point 56 New York

We carry a fuM stock of
Replacement Tuners for all makes of T.V,

120

| operation by October 1 from the Island of

Biak;
NJ.)
PERU —OAXS8C, Radio Nacional, Iquitos,
has moved to 9335 from 9523 and is being
received much hetter due to less QRM.
OAXA4Z, Rudio Nacional del Peru, at Lima,
is now using 6082 kc. at 1800-0000. This
replaces the old frequency of 9560. (Legge,
Va.)

PORTUGAL—Lisbon, on 9776 kc., has moved
to 15120 kec., and is being heard at 1230-
1530 in the African beam.
SARAWAK—Radio Sarawak is audible at
times on the West Coast at 1300-1400 with
English on the 5050A outlet. (Kenney,
Calif.)

TURKEY—TAT, Ankara, on 9515 ke., is noted
regularly at 1815-1900 with news and pop-
ular American records. Announcements are
in English. (Meyers, Ohio; Thomas, Pa.)
LIBERIA (Additional) — The transmitter
being used by ELWA is a Gates, 10-kw.
rig, covering 2 to 22 mec. Temporary anten-
na is a triangle matched half-wave unit.
The permanent antenna will be a three-wire
rhombic on a 240’ stainless tower. (Finkle,
Calif.)

it will, of course, be s.w. (Scheiner,

As WE MENTIONED EARLIER, sunspots affect
radio reception; the greater the sunspot
activity, the better s.w. reception will be.
The latest sunspot prediction is as follows:
for August--18; for September--19, and
for October--21. Compare this with an
actual average of 11.3 for last April. Short-
wave reception should improve consider-
ably before the next DX season rolls
around. (Swiss S/W Service via Ferguson,
N.C) —30—
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Audio Watt
(Continued from page 85)

watts at this 1000-cycle frequency will be
the square of the voltmeter reading di-
vided by the resistance of the resistor. The
purpose of the oscilloscope is to observe
the output waveform for distorfion. When
the waveform begins to depart from a
smooth sine wave, the amplifier output
contains distortion which, as mentioned
earlier, must be considered along with the
power output.

The method of measuring audio power
just described is well within the capability
of the audio hobbyist who has an audio
oscillator and a vacuum-tube voltmeter
sensitive enough to read the minute out-
put of the oscillator as well as the ampli-
fier output voltage. For the hobbyist who
desires to make his own wattmeter, a sim-

POPULAR ELECTRONICS
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plified design using a crystal element is
shown in the Sylvania Electric Products
Inc. booklet called “Forty Uses For Ger-
manium Diodes.” The Heath unit shown
in the photograph is sold as a kit for
home construction. —50-
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CdS Photocell
(Continued from page 43)

technique was developed for mounting this
lens and cell. The cell is wrapped with a
few layers of tape so that it fits into the
neck of a large rubber attachment plug,

and the lens fits in the other end after the |

prongs have been removed. Both parts fit
tightly and will stay without further fas-
tening, but a drop of glue may be added
if desired. The assembly is mounted to
the chassis by means of a metal electrolytic
capacitor mounting plate.

A suitable lens for this device can be |

obtained from any of a number of surplus
optical houses, such as Edmund Scientific
Corp., Barrington, N. J. Quality is not im-
portant; a cheap lens will perform as satis-
factorily as a more expensive one, for its
purpose is to concentrate incoming light.

After the unit is assembled and the
switeh turned on, the relay should close
when the lens is illuminated by a bright

light, and should open when the light is |

interrupted. The only adjustment might be
to move the photocell back and forth in its
mounting to make sure that it is located at
the focal point of the lens. This is the point
of maximum sensitivity. One precaution:
make certain that the load placed on the
relay contacts does not exceed the ratings
given by the relay manufacturer.

A suitable source of light can be made
from a small automobile spotlight powered
by a filament transformer, or any other
source giving a relatively narrow beam.
The relay can be hooked up to operate a
light, bell, counter, or whatever the ex-
perimenter wishes. By proper choice of
relay contacts, the unit can be connected
to operate when the light beam is inter-
rupted (normally closed contacts), or to
operate when a heam of light strikes it
(normally cpen contacts). In some cases, it
might be desirable to shield the lens from
stray light by means of a short tube having
an inside diameter approximately the same
as the lens diameter.

Although somewhat lacking in sensitiv-
ity, this device will provide loads of fun
for the experimenter. Future issues will
describe units incorporating amplifiers for
increased sensitivity, and will discuss some
other applications of this versatile photo-
cell. —30—

Aucgust, 1955

WHAT SECRET POWER
DID THIS MAN POSSESS?

BENJAMIN FRANKLIN

(A Rosicrucian)

\'VHY was this man great? How does anyone
—man or woman—achieve greatness? Is it not
by mastery of the powers within ourselves?

Know the mysterious world within you! At-
tune yourself to the wisdom of the ages! Grasp
the inner power of your mind! Learn the sec-
rets of a full and peaceful life!

Benjamin Franklin—like many other learned
and great men and women—was a Rosicru-
cian. The Rosicrucians (NOT a religious or-
ganization) first came to America in 1694.
Today, headquarters of the 1His BOOK
Rosicrucians send over seven FREE!

million pieces of mail an- :
nually to all parts of the YO

world. Write for YOUR | 4 e

FREE COPY of "The Mas- |} =Pal
tery of Life’—TODAY. No Vi |
obligation. No salesmen. A - ‘

non-profit organization. Ad-
dress: Scribe N. P. K. (i

74¢ ROSICRUCIANS

SAN JOSE * (AMORC) ¢ CALIFORNIA

Scribe N. P K

The ROSICRUCIANS (AMORC)

San Jose, California

Please send me the free book, The Mastery of Life,
which explains how | may learn 10 use my taculties
and powers of mind.

Name SRS

Addresse—— o

b e e

City. o TEeTe

| —
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Ama-Touring
(Continued from page 70)

of the OX3 calls formerly used. The first
one on was KG1AA, heard on 14.20 at 0430
and 0600; he uses 300 watts and a rhombic
antenna. (Don Kenny, Cualif.)

Europe

Andorra—A beam antenna is en route to
PX1YR, Andorra’s only amateur, so he
should be getting out better.
Liechtenstein—Swiss amateur HBIMX is
operating portable in Liechtenstein on
weekends. He operates around 14.15 me.
Rhodes—SV@®WU should be on by now from
Rhodes, according to a statement made by
SV(Z)WM

Asia and Oceania

Brunei-—VS5CT, 14.155 mc., was heard at
1100. He said he would be going to British
North Borneo (VS4) soon, and that QSL’s
should be sent via the VS2 QSL Bureau.
(Jim Moore, Calif.)

Caroline Islands— KC6CG, located on the
island of Ulithi in the Eastern Carolines,
has been noted on 14.24 mec. at 0315.
(Moore)

Cook Islands-—ZK1BI, Raratonga, was heard
on 14.18 me. at 0320. His transmitter is 50
watts. (Kenny)

Formosa—BV1US has been noted on 14.20
and 14.25 at 0920. C3VA was heard on
14.205 at 0320. The address for BV1US is
MAAG, APO 63, ¢c/o P.M,, San Francisco,
Calif. (Moore)

Midway—KM6AX was logged on 14.21 me.
at 0330. (Kenny)

Netherlands New Guinea—JZ®DN was noted
on 14.195 mec. at 0325 with weak signals.
(Moore)

Okinawa — Okinawa stations are getting
through to the East Coast around 0600-

. QP ﬁ s

S ovied "W’ MCFR vt
%{‘w-ﬁ ey ."“.‘_n:'.'.w.'-unv 5

Lie I ) Vﬂiili&"'!

Ham band listening post of Thomas
Neal located at Mt. Rainier, Maryland.
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TRISTAN DA CUNHA

Your &¥fone sigs R S. T on_21 _mes

wat LE(O__GMT 195
e gt L7195

P

TNX QSL /?a—o( aauxs e

This rare QSL card is from the island in
the South Atlantic Ocean called Tris-
tan Da Cunha. To obtain QSL cards
like this requires patience and a knowl-
edge of where and when to listen.

0800, including: KR6AF, 14.175; KR6LJ,
14.13; KR600, 14.145; and KR6USA, 14.125.
(RL)

Africa

Reunion Island-— FR7ZA is being heard on
14.115 at 0930. He uses phone only occa-
sionally, as he generally operates on c.w.
He also operates on the 21-mec. band.
(Moore)

Seychelles—VQ4NZK plans to make a trip
to the Seychelles and offerate from there as
VQINZK, but the date is still unsettled.

The [ollowing are other Africans who are
active on phone, arranged alphabetically
by call letters. Frequencies shown are sub-
Jject to variation.

CN2 (Tangier): CN2AD, 14.11

CN8 (Morocco) : CNS8GQ, 14.14; CN8MM,
14.17

CR4 (Cape Verde Islands): CR4AG, 14.15:
CR4AL, 14.12

CR5 (Sao Tome): CR5NC, 14.19

CRé (Angola): CRBAG, 14.14; CR6BH,
14.17

CR7 (Mozambique): CRTAU, 14.19;
CR7CF, 14.11

CT3 (Madeira): CT3AN, 14.15

EA8 (Canary Islands): EA8AI, 14.18;
EA8AP, 14.16

EA9? (Spanish Morocco): EA9AR, 14.19;
EA9BC, 14.15

EA9 (Rio de Oro): EA9DE, 14.18:
EA9DQ, 14.13

EAQ (Spanish Guinea): EAQAB, 14.11:
EAQAC, 14.19

EL (Liberia): EL2X, 14.11; EL9A, 14.19

ET2 (Eritrea): ET2US, 14.18; ET2ZZ, 14.12

ET3 (Ethiopia) : ET3Q, 14.32; ET3S, 14.17

FA (Algeria): FA3GZ, 14.13; FA9YWD,

14.19

FB8 (Madagascar): FBSBC, 14.17;
FBS8BM, 14.19

FE8 (French Cameroons): FE8AC, 14.12;
FESAE, 14.15
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FF8 (French West Africa): FFSAH, 11.11;
FF8AP, 14.12

FL8 (French Somaliland): FL8AI, 14.15

KT1 (Tangier): KTIUX, 14.17; KT1WX,
14.19

0@5 (Belgian Congo) : OQ5CX, 14.16;
OQ5F0, 14.19

099 (Ruanda-Urundi) : OQ®DZ, 14.19

ST (Sudan): ST2DB, 14.14, ST2NW
14.17

V@2 (Northern Rhodesia): VQ2DT, 14.14;
VQ2FU, 1418

¥@3 (Tanganyika): VQ3ES, 14.15;
VQ3RJB, 1412

V@4 (Kenya): VQ4AQ, 14.14; VQ4EZ,
14.18

V@5 (Uganda): VQS5EK, 14.14; VQ5DES,
14.17

V@6 (Britisn Somaliland) : VQ6LQ, 14.15

V@8 (Mauritius): VQSAIL, 14.11; VQS8AR,
14.16

V@8 (Chagos Islands): VQSCB, 14.10

ZD2 (Nigeria): ZD2EHW, 14.18;
ZD2RW\V, 14.19

ZD3 (Gambia): ZD3BFC, 14.11

ZD4 (Gold Coast): ZD4BF, 14.17; ZD4BR,
14.12

ZDé (Nyasaland): ZD6BX, 14.10

ZD8 (Ascension Island): ZDBSAA, 14175

ZD9 (Tristan Da Cunha): ZDSAB, 14.17;
ZDYAC, 14.14

ZE (Southern Rhodesia): ZE2JN, 14.20;
ZE6JI1, 1417

ZS (South Africa): ZS1SW, 14.19;
ZS5DE, 14.12

ZS3 (Southwest Africa): ZS3AH, 14.13;
ZS3P, 14.16

ZS7 (Swaziland) : ZSTA, 14.14; ZS7C, 14.17

ZS8 (Basutoland):. ZS8E, 14.15; ZS8I, 14.10

ZS9 (Bechuanaland): ZS9F, 14.18; ZS9G,
14.16

3v8 (Tunisia): 3V8AS, 14.195; 3V8BL,
14.13

SA (Libya): SA2TZ, 14.19; 5A4TU, 14.12

]
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BUILD 15 RADIO

CIRCUITS AT HOME

With the New Improved 1955 ONLY
Progressive Hadio “EDU-KIT”
CLUDES $1995
HEGEIVEH, THANSMITTEH,
SIGNAL TRACER, CODE
OSCILLATOR CIRCUITS

Attractively Gift Packaged
Free Saldering ltron
Absolutely No Knowlédge
of Radio Necessary

No Additional Parts
Needed

Excellent Background

For Television

30-day Money-Back
Guarantee

School Inquiries Invited
Used in 79 Countries
Learn High Fidelity

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

You will learn how to idenlify Radio Symbols and Diagrams; how
to build ratios, using regular radio schematics; how to wire and
solder in a professional manner. You will Iearn proper chassis
layout. You will learn the basic principles involved in radio
reception. transmission and audio amplifieation. You will learn
how to service and trouble-shoet radies. You will learn code.
You will receive instructions for F.C.C., Novice license. In brief
you will receive a practical basic education in Radio. worth many
times the small price you pay.

THE KIT FOR EVERYONE
It is not necessary that you have even the slightest background
in science or radio. The “Edu-Kit”’ is used by young and old; by
radio schools and clubs; by Armed Forces personnel and Veterans.
Nlo instructor is required. Instructions are compiete, simple and
clear.

Complete

PROGRESSIVE TEACHING METHOD
The ‘‘Edu-ICit" uses the principie of *‘Learn by Doing.”’

Therefore you will build radios. perform jobs, and cenduct experi-
ments to illustrate the principles which you learn. You begin
by learning the function and theory of each of the radio parts.
Then you buml a simple radio, Gradually, in a progressive man.
ner, you will find yourself constructing more advanced multi-tube
ladlo sots, and doing work like a professional Radio Technician.
The ““Edu-Kit"’ Instruction Books are exceedingly clear in their
expianations, illustrations and diagrams. These sets operats on
105-125 V. AC/DC. For use in foreign countries having 210-250
volt source, an adapter for 210-250 V. AC/DC is availabte.

The Progressive Radio ''EDU-KIT'' is Complete

You will receive every part necessary to build fifteen different
radio circuits. The ‘*‘Edu-Kit’” contains tubes, tube sockets,
v1||ahle. electrolytic and paper condensers, resistors, tie strips,
coils, hardware, tubing, Instruetion Manuals, etc. No solder or
hook-up wire included. A soldertng iren is mcluded as well as
Electrical and Radio Tester. Complete, easy-to-follow instructions
are provided. All parts are guaranteed. brand new, carefully
selected and matched. In addition, the “Edu-Kit” now contains
lessons for servicing with the Progressive Signal Tracer, High
Fidelity, F.C.C. Novice instructions, quizzes,

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You will fearn
how to recognize and repair troubles. You will build and
learn to operate a professional Signai Tracer. You will receive
an Electrical and Radie Tester, and learn to use it for radio
repairs. While you are learning in this practical way, yon will
be able to do many a repair job for your neighbors and friends and
charge fees which will far exceed the cost of the ‘“Edu-Kit.”

FREE EXTRAS
¢ ELECTRICAL & RADIO TESTER ¢ SOLDERING IRON
e HiI-FI GUIDE ¢ TV BOOK & QUIZZES
CONSULTATION SERVICE
PROGRESSIVE u:nu KITS'' INC., 497 Union Av., Brookiyn 11, N.Y.

MAIL TODAY—Order shipped same day received, I
30-Day Money-Back Guarantee. INCLUDE ALL FREE EXTRAS l
[0 "EDU-KIT'’ Pastpaid. 1 enclose full payment of $19.95
] “EDU-KIT" COD-—I will pay 519 95 plus postage (USA only) I
O Qutside USA: Er\closﬂ %$20.95. Edu-Kit” sent postpaid
O Qutside USA; 210-250V, AC/DC Adapter. Enclose $2.50 l
O More. details on ‘‘EDU-KIT'' Free—No Obligatian s
7 FREE Radio-TV Servicing Literature. No obligation I

NAME = =
ADDRESS

PROGRESSIVE ""EDU-KITS' INC. 497 UNION AVE.
Room 511D, Progressive Building Brooklyn 11, N. Y.
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GLOSSARY OF ELECTRONIC TERMS

For the next several months, we will provide a
selected group of definitions of electronic terms,
reprinted by permission from a booklet entitled
’A Dictionary of Electronic Terms,” published by
Allied Radio Corp., 100 N, Western Ave., Chicago,
1lIl. The complete dictionary, containing over 3500
terms, is available from Allied at 25 cents a copy.

A battery--The battery used to supply power for the
filaments of electron tubes. Sometimes loosely applied
to the filament power supply.

a.c.-d.c.—Term applied to electronic equipment indi-
cating it is capable of operation from either an alter-
nating current or a direct current primary power
source.

adapter—Any device used for changing temporarily
or permanently the terminal connections of a circuit
or part,

aerial—A sysiem of wires or electrical conductors em-
ployed for reception or transmission of radio waves.
Specifically, a radiator which couples the transmission
line or lead-in to space, for transmission or reception
of electromagnetic radio waves. Synonym: antennd.

air core—Descriptive term for coils or transformers
which have no iron in their magnetic circuits, and are
used chiefly in radio frequency circuits or for alternat-
ing current ammeter multipliers.

align—To adjust or tune one or more circuits so that
they operate to predetermined specifications.

alligator clip—A long-nosed metal clip with meshing
jaws used on test leads to make temporary connec-
tions.

alnico—Alloy of iron w\nth aluminum, nickel and co-
balt, used to make permanent magnets for loud-
speakers, motors, dynamotors, meters and motor-gen-
erators. Has characteristic of holding magnetism
indefinitely. Alnico is usually known by an alloy
number. Formerly, the alnico was Alnico 1II; now a
more poweriul alloy has been created known as
Alnico V.

alternating current—Electric currrent such as is usual-
ly supplied by power lines and produced by rotating
machines. The ideal form is sinuseidal. Current re-
sults from a surging back and forth of electrons in the
lines. Current flow from zeio constitutes one cycle.
An alternation is half a cycle. The number of cycles
per second (cps) is the frequency. Power frequencies
are of the order of 60 cps; but the term a.c. is used in
connection with other frequencies to distinguish vary-
ing frequency currents from d.c. components.

ammeter—An instrument to measure current flow in
amperes.

ampere—A practical unit of current. It is the current
flowing through l-ohm resistance at l-volt potential.
The movement of 6,280,000,000,000,000,000 electrons
past a given point in a circuit in one second corre-
sponds to a current of one ampere. Abbreviated amp.

ampere turn—A unit of magnetomotive force, obtained
by multiplying the current in amperes by the number
of turns in a coil.

amplification—The process of increasing the strength
of a signal, current, voltage or power, and usually
produced by vacuum tubes, transformers and feed-
back circuits.
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amplifier—A device of slectronic components with or
without vacuum tubes used to increase power, voltage
or current of a signal.

amplitude—Term used to describe the magnitude of a
simple wave or simple part of a complex wave. It is
the largest or crest value measured from zero.

amplitude modulation—The common system of radio
broadcasting. It consists of modulating a carrier fre-
quency current by varying its amplitude above and
below normal value in step with the audio frequency
being transmitted. Abbreviated as AM.

anode—The radio tube electrode to which the main
electron stream flows. It is commonly called the plate,
and is usually placed at high positive potential with
respect to the cathode. Identified on diagrams by the
letter P.

array—A combination of antennas or antenna ele-
ments so arranged that each reinforces the perform-
ance of the other. Hence, an array is often used when
a great amount of directivity and gain is required.

attenuation—Reduction in the strength of an electrical
impulse.

audio—Pertaining to currents or frequencies corre-
sponding to normally qudible sound waves.

audio transformer—An iron-core transformer used to
couple two audio amplifier circuits.

automatic frequency control—An electronic circuit
which keeps a superheterodyne receiver, or a trans-
mitter, accurately tuned to a predetermined frequency.
Used chiefly in FM receivers. Also used in receivers
which are push-button tuned to correct slight inac-
curacies in the operation of the tuning system. Ab-
breviated a.l.c.

automatic gain control—Abbreviated a.g.c. In a tele-
vision receiver, a circuit which performs the same
tunction (for video and audio) as the a.v.c. circuit in
a radio receiver.

autotransformer—Any transformer of single coil con-
struction where the primary and secondary connec-
tions are made to the single coil, and used to change
voltage amplitudes.

baftfle—A wood, metal or composition horn or flat
surface used with a loudspeaker to increase the
length of the air path from the front to the back of the
loudspeaker diaphragm, thereby reducing interaction
between sound waves produced simultaneously by
front and back surfaces of the diaphragm. A baffle
thus serves to direct the sound produced by a loud-
speaker and improve the fidelity.

banana jack—A receptacle that fits a banana plug.

banana plug—A banana-shaped plug. Elongated
springs provide a low-resistance compression fit.

band—In radio, frequencies which are within two
definite limits and are used for a definite purpose.
Thus, the standard broadcast band extends from 550
kc. to 1600 kc.

bandspread—Any method, mechanical or electronic,
of increasing space on tuning scale between stations
otherwise crowded and difficult to tune.
bandwidth—A section of the frequency spectrum re-
quired to transmit the desired information, whether
visual, aural or both. The bandwidth of the average
television channel is 6 mc.; of a broadcast channel,
10 kc., which is 1/600 that of a television channel.
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bass booster, also bass boosting circult-—A group of
components connected in a circuit so that bass (low)
frequencies are emphasized.

bass compensation—Any means, electirical or acous-
tical, of offsetting the natural drop In the response of
the human ear to low audio frequencies at low vol-
ume levels.

bass reflex—A type of speaker enclosure noted for its
ability to enhance the bass characteristics of a loud-
speaker. Bass reflex enclosures have a volume of up
to 10 cubic feet and employ a port opening, the size
of which is determined by the volume of the enclosure
and the cone resonance of the associated speaker.
bathtub capacitor or condenser—A capacitor enclosed
in @ metal can with rounded corners like a bathtub.

B battery—The battery used to supply the d.c. voltages
required by the plates and screen grids of vacuum
tubes.

beam power tube—A vacuum tube constructed with
end shields so that the electrons are concentrated by
emerging only at the two opposite sides. The two
grids have parallel spacings to concentrate further the
electrons in beams. The result is a sufficient electron
density near the plate to achieve the effect of a sup-
pressor grid which behaves as a virtual cathode.
Performcncze is similar to that of a pentode.

beat frequency—The frequency obtained when signals
of two different frequencies are combined and recti-
tled. The beat frequency 1s equal 1n numencal value
to the difference between the original frequencies.

bel—Unit of relative power, named after Alexander
Graham Bell, and used to express differences in. pow-
er amplitudes. Generally used as 1/10 bel, termed a
decibel, and abbreviated db.

bell wire—A common term for the cotton-covered B. &
S. No. 18 copper wire used for making doorbell and
thermostat connections in homes.

bias—The fixed voltage applied between grid and
cathode electrodes of a radio tube. Also called C
bias when speaking specifically of the control grid.
bias resistor—The cathode resistor through which
plate and screen grid currents of a vacuum tube flow,
developing across this resistor a d.c. voltage used as
a C bias.

binaural effect—The effect of sound reaching both
human ears by which it is possible to locate the
sound source.

binding post—A terminal fixed in position and usually
consisting of a threaded post to which wires may be
attached by means of one or more nuts. Binding posts
may be equipped with lugs or jacks.

block diagram—Simplitied outline of an electronic
system in which circuits or parts are shown as
rectangles.

blocking capacitor or condenser—Any capacitor used
in a radio circuit to block the flow of direct current
while allowing a.c. signals to pass.

body capacity—The capacity existing between the
human bedy and a piece of radio apparatus or
ground.

breadboard—Laboratory idiom for an experimental
circuit setup exposed on a board for portability and
ease of assembly or disassembly.

breakdown voltage—The voltage at which the insula-
tion between two conductors or parts will break down,

broadband—Ability of a circuit or antenna to be use-
ful over a large frequency range and maintain voltage
gain or amplification over this range.
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B. & S. gauge—Brown and Sharpe wire gauge, the
standard guuge used in the United States to specify
wire sizes.

buffer amplifier—One or more stages of r.f. amplifica-
tlon used in a transmitter to build up the control crys-
tal frequency to an appropriate level before modula-
tion. This prevents feedback of undesired frequen-
cies to the crystal.

bug-—A semi-automatic code transmitting key in wkich
movement of a lever to one side produces a series of
dots, and movement to the other side produces a
single dash.

bus—Term used 1o specily an uninsulated conductor
(@ bar or wire). Usually square or round; may be
solid or hollow.

bypass capacitor or condenser—A capacitor used to
provide a low-impedance path for radio or audio sig-
nals around a resistor or between a circuit terminal
and ground.

capacitance—-The quantity of electrical charge which
can be received by a system of insulated conductors
from a potential source of given value. The term
capacity is often used in this connection. A capacitor
does not become filled but will receive more charge
with increasing potential until breakdown occurs.
Unit of capacitance is the farad. A one-farad cagaci-
tor requires one coulomb of charge to raise its poten-
tial one volt. A microfarad (ufd.} is one one-millionth
(10-%) of a farad. A micromicrofarad (uufd.) is one one-
millionth of a microfarad or {10-1?) farads.

capacitor-input filter—A type of power supply filter
which changes the pulsating d.c. output of a power
supply rectifier to pure d.c. ln this type of filter, a
capacitor across the output of the rectifier precedes
an inductor or a resistor; there may be several such
elements. Voltage regulation with this type of filter
is not as good as when using the inductor (choke)
input filter and ripple may become serious at high
currents. However, capacitor input filters offer the
advantage of about $5% greater output from a given
voltage source than inductor input filters.

capacitive reactance —The reactance which a capaci-
tor offers to a.c. or pulsating d.c. It is measured in
ohms, and decreases as frequency and capacity are
increased.

capacitor—A radio part consisting of two conducting
surfaces separated from each other by an insulating
material such as air, oil, paper, glass, mica or
ceramic. A capacitor is capable of storing electrical
energy. In radio circuits, capacitors are used to block
the flow of direct current while allowing alternating
and pulsating currents to pass. The capacitance of
a capacitor is specified in microfarads and micro-
microfarads. The capitance of a parallel plate capac-
itor in air is equal to the area of the dielectric divided
by 4 pi times the thickness of the dielectric.

capaclty coupling, also capacitive coupling—A type
of coupling in which a capacitor provides a path for
signal” energy between two circuits or stages of an
amplifier.

capacity-operated relay—A type of electronic relay
circuit which is actuated by very small capacitance
changes, such as those caused by bringing a hand
near a pickup wire or plate connected to the circuit.
Capacity-operated relays have many industrial ap-
plications as safety devices.

(To be continued next month)
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WIRING DIAGRAM SYMBOLS

ANTENNAS _MICROPHONE JELEGRAPH KEY
X SINGLE BUTTON  DOUBLE BUTTON CAPACITOR
T e ——an ¥
‘ TRANSFORMERS
" FERRITE TRANSFORMERS
TYPE  [OYNAMIC VELOCITY CRYSTAL
GENERAL  DIPOLE Loop H H ¢
BATTERIES
NEON BULB PILOT LIGHT
{1 = 4 AIR CORE {RON CORE AIR CORE
II Illlllll @9 VARIABLE
SINGLE-CELL MULTI-CELL —@'—
BELL BUZZER i
) j PHONO PICKUPS  |PLUG OR SOCKET I
n
]
°
IRON CORE  POWDERED auto
CAPACITORS = o VARIABLE {RON CORE
I [: CRYSTAL  MAGNETIC o
cT.
I F =~ - FILAMENTS
FXEDMICA  ELECTROLYTIC variagLe | RECEPTACLE u7v. | RECORDING HEAD PRIMARY
QR PAP| CAPACIGTEORS
| MAGNETIC
T /-I-\ "y, HIGH VOLTAGE
RIMME
R PAGOER SPLIT-STATOR  FEED-THRU
RECTIFIER
T-DESIGNATES TRIMMER OR PADDER SERHIIER
"
Lons ——"—— SELENIUM TYPE FILAMENTS
FIXED RF. COIL 00 ? 0 0 w 0 ‘POWER TRANSFORMER
COIL WITH RELAYS
CoLMTH FIXED , COL WTk,
e | oy a— = <R
00T co1"0R CHor PLATE
HOK
IRON CORE @ £ &
OR CHOKE AN
SLUG-TUNED
BIFILAR S.PST 9.PST. $.PDT.
NORMALLY OPEN  NORMALLY CLOSED Zearess
CRYSTALS CATHODE
—— RESISTORS oe’ TRIODE TETROOE
$ |E1 4
THt
CRYSTAL DETECTOR PIEZOELECTRIC GENERAL TAPPED OR
CRYSTAL ADJUSTABLE
SURPRESSOR
GROUNDS o
POTENTIOME TER CONTINUOUSLY CONTROL
! OR RHEOSTAT VARIABLE
WIRING  CHASSIS SHIELDING SPEAKERS PENTODE BLATE
i
HEADPHONES 'H(—"__, ;[ﬂ M.
DOTTED LINES NOI-
CATI HIELDIN
T |G, | s
DOUBLE SINGLE ANvco!
DESIGNATES
_JACKS SWITCHES GAS FILLED
v 0UO TRIODE  COLD CATHODE _PHOTO-
— [ FE ::lcn.oseo CIRCUIT %7
et _°/;_ o _%usﬁ- BASE
SPST. SPDT - COLLECTOR
=wvfsronms Tvee BUTTON Y p-N-P TYPE
=R ortur ._l RCUIT 1 N-P-N TYPE SAME
e SYMBOL EXCEPT ARROW
I R
P —(p _@ .‘/‘,{' gwren 'S REVERSED
PHONE PLUG PIN PLUG '°‘D PSJT o] TRANSISTOR (JUNCTION)
PIN JACK
BOTH TYPES GANGED VIBRATOR WIRES
METER MOTOR e =
i ° \.‘ ,,ﬁ CONNECTION.
_O__ e :
TYPE o—e k J
SP6P NO
AR WAFER @ o CONNECTION
° >
126 POPULAR ELECTRONICS

AmericanRadioHistory Com

sé



ADVERTISERS’ INDEX

ADVERTISER

PAGE NO.

Ace Radio Contral
Allied Radio Corp.
Amacco . .....

Ashe Radio Co., Wal(er

Beavers, Patrick D..

Cabinart ..
Canadian Instllute of Science
Coyne Efectrical School .

Eastern Audio Research ...............ccoeiuiuennann
Electronic Instrument Co.. Inc. Eico .
Electronic Measurement Cornoratlon
Electro-Voice .......... Sertr

Goldak Company
Grantham Schoo! of Eleclromcs
Gyro Electronics Co. .

Hallicrafters i
Harjo Sales Co. +.............
Hawkins Co., P. E.

Heath Company ..........
Hershel Radio Co.
Huckert Electronics .

International Correspondence Schuu|s
Johnson, E. F. .

Lafayette Radio ........
Lektron Specialties . ..........
McGraw-Hill Book Co., Inc. ... ... oo
McMarrow, Berman & Davidson ...

Major Brand Tube Co. .. G

Mason Shoe Mfg. Ca. ...
Miller, Gustave ........
Motor Book Dept. ..
Moss Electronic Dlstrnhutmu Co, |m;
Musical Masterpiece Saciety ......

National Radio Institute ................. I
National Schoals . ............... 97
Perma Power Company . ..

Precision Radnatmn Instrument Inc
Progressive ‘‘Edu-Kits,”" Inc.

Radio Products Co. -
Radig-Television Training Assoclatmn ey
Raytheon Manufacturing . . .

Rex Radio Supply .......

Rider Puhlishing Co., Inc., John [7-
Rosicrucians, The ........

Shure Bros., Inc. -
Smith & Co., Joknson
Solotron Company ......
Sprague Products Co. . ......
Springfield Enterprises ..
Stanley Electronics Corp.
Stowers & Son . ... . 5 3k e
Superex Electronics Corn e A o P - 128
Teltron Electric Company .......... 107
Trans=-Aire “w.veveomocrarrernasus I — L. 112
Universal Atomics Cm poration . .
Uranium Prospectors Supply Co. . ............
U. S. Air Force . . s Bl
Valparaiso Technical Insmute .y
Video Electronics COMpany . ....eeevneiioreaereincnn.
World Radio Laboratories .......

én;i Cover
12

POWER TRANSFORMER QUIZ

(112 |

(Questions on page 89)

1. 1:2. 2. 128 volts. 3. 5 amperes—slep-
down. 4. 120 volts. 5. Since the voltage
step-up is 10:1, the primary current is normally
ten times greater than the secondary current;
when the load on the secondary increases. the
primary current increases 10 times as fast
causing the primary fuse to blow.

$90 000
) REWARD

FOR

v/ i

Here’s your chance to ‘‘cash in!’’ Over $2,500,000
in Government Bonuses have been paid for
URANIUM discoveries in the post 2 years. Currently
$150,000 o month is poid to people just like you.

Precision Geiger Counters ond Scintillotors ore
the finest instruments mode for URANIUM prospect-
ing. These highly sensitive instruments are compact,
lightweight and ruggedly built for field use. Pricey
start at $29.95.

CONTACT YOUR NEAREST DEALER
or write direct to factory for
FREE 12.PAGE CATALOG, de-
scribing URANIUM ond Metal

detectors.
PROSPECTORS
P RELY ON...H [
RECISION RADIATION INSTRUMENTS, INC.

4223PT W. lefferson Boulevord ¢ Los Angeles 16, California
WORLDS LARGEST MANUFACTURER OF RADIATION INSTRUMENTS

B} PUTS YOU IN
BUSINESS!'
Earn $84.00 EXTRA a Month
on just 5 Sales a Week! ¢
Gointo business without spending a cent! My power- ff
ful FREE Sales Kit makesit easy to take orders for }
Mason’s fast-selling line of leather jackets. Your '§
friends. relatives, outdoor workers will grab these
from you, paying you Big Profits on each order!
Just sell 5 of our popular Fleece-lined Leather jack- §
ets a week, to make $84 extra income a month!
Besides Jnckets of Horsehide, Capeskin leather,
Suede, Nylon. Gabardine, Wool. . . take orders for
174 fine shoe styles for men, women including pop-
ular Air-Cushioned work shoes. Peohple MUST buy
from you, because we do not sell through stores! 1
Tostart at once. rush postcard for your free money-making Sales Km

MASON SHOE MFG. CO., Dept. MA 758, Chipp Falls, Wi

Gaalug - 3000 Novelties 10¢

Send 10c for amazing catalog of novelties, live amm-ls.
scientific supplies, hobbies, funmakers, planes & boats,
looms, magic tricks, [oke articles, unusual seeds, gad-
get tlmesavers! cameras, optlcal goods, proJeckors,
movies, lucky jewelry, religious noveities, disguises.

#o>4 musical instruments, stamps, coins, puzzles, fortune
teliers, radios, auto & bike accessories, tefescopes, magnifiers, com-
passes, banks, smokers’ gadgets, artists’ supplies, printing sets, en-
gines, motorl, shockers, knives, billfolds, fireworks, guns, rifles,
sports, books, games, plants, etc. Send name, address & 10c tor

JOHNSON SMITH & CO,, Dept. 105, Detroit 7, Michigan

INVENTOR

REGISTERED PATENT
ATTORNEY:
ASSOCIATE EXAMINER
U.S. PAT. OFF. 1922-1929

Patent Attorney & Advisor
U. S. NAVY DEPT. 1930-1947

PATENT LAWYER

Send for
PATENT INFORMATION
and
INVENTOR’S RECORD
without obligatron

GUSTAVE MILLER

85-PE WARNER BUILDING
WASHINGTON 4, D. C.

GET INTO ELECTRQNICS

You ean enter this uncrowded. interesting field. Defense expan-

sion, new developments demand trained spechlista Study all
phases radio & electronics theory and practice: broad-
casting; servieing; aviation, marine, police radio. 1é mom.h

Graduates in_demand by major companies. H. S.

course.
Campus

equivalent required. Begin Jan., March, June, Sept.
life. Write for Catalog.

VALPARAISO TECHNICAL INSTITUTE

Dept. PE Valparaiso, Indiana

August, 1955
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Hi-Fi Distortion
(Continued from page 83)

present at the same time as the funda-
mental frequency causing the burst of oscil-
lation, these may get “lost” during the oscil-
lation.

Figure 2 shows the effect of the other
kind of spurious oscillation. Here the ampli-
fier goes into a continuous state of extreme-
ly high-frequency (if not r.f.) oscillation
which probably gives full output at its own
frequency. However, since the diaphragm
of the loudspeaker cannot move at this high
frequency, it has no effect in the room. In
fact, because the amplifier is completely
loaded by the high frequency, it may sound
even quieter than usual, i.e., the normal
background hiss and hum level may appear
to be completely missing, even when the
ear is put very close to the loudspeaker. But
when a musical program is put into the am-
plifier, it chops up the spurious inaudible
oscillation and manages to break through
here and there; while at the quieter pas-
sages of the program material, the oscilla-
tion takes over completely and swamps out
the audio. Figure 3 shows a typical wave-
form of an amplifier with program material
going through when it is suffering from
spurious oscillation.

NEW!

sk KAIRPHONES

* a real buy!

Another kind of distortion that occurs
does not originate with the program mate-
rial injected to the system either. This takes
the form of audible noise. It may be tube
hiss or other random noise of that kind
which, if it is too loud compared to the pro-
gram material, can seriously mar the pro-
gram; or it may take the form of a hum due
to ripple voltages from the power supply
which get mixed up with the program ma-
terial in the amplifier. Hum may be of 60
cycles or can be of a higher frequency due
to the effect of the rectifier in multiplying
the frequency of the ripple.

If the hum is relatively low in level com-
pared to the program material, it may be
just an annoying background that spoils
reproduction because of its presence. If it
gets a little stronger, however, it may also
tend to break up the reproduction, like
some kinds of intermodulation distortion, so
that the reproduction sounds choppy. This
is due to the fact that the amplification of
the program material changes during differ-
ent parts of the 60-cycle wave. Thus, during
one part of the 60-cycle wave, the program
material is amplified more than it is during
another part of the wave. The alternate in-
crease and decrease in amplification during
the 60-cycle wave has the effect of chopping
up the program material. —30—

Sensiphone

)

)
.)

It’s the greatest thing In ear-
phones today! Genuine feaOher-
weight, "'Black Beauties'' . .

with powerpacked Alnico ¥
magnets and balanced dual coil
construction. Top quality, low
cost, exceptional sensitivity and

improves reception from crys-
tal and battery sets, moni-
toring tape recordings, any
equipment requiring ear-
phones. COMPARE with any
other . it's the best!

tone.
SEE your neighborhood radio or hobby dealer TODAY . .

or write, DEPT. E-8

0000000200000 CROIONOGIOIOS

“Classitied |

RATE: 50¢ per word—minimum 10 words

FOR SALE

PEPPY Pal Solderless Crystal Radio Kits, $1.50. Code
Practice Keys. Radi-Ore Labs., Lynn, Mass.

CRYSTAL Blanks, AT cut, 2-3 megacycles._ easily
ground to frequency, 243 type 5 for $1.00. PP Crys-
tals, 1510 C St. SW., Cedar Raplids, lowa.

128

WACTRONIC
Single earphone (1000-0HM; S E. D8 5” ev as.
Pair earphones e
(2000-OHM, as shown, SeB.49 p
6 Radford Pl., Yonkers, N. Y.

TV, Radio Parts, Tubes. Antennas, Wire, Speakers,
Condensers. Selentum Rectifiers, Rotators, Towers,
Benches, Shelving, Test Equipment, TV Tables. Make
us your leading supplier, Catalog free. Radio Tube
Merchandising Company, 508 Clifford Street, Flint 3,
Michigan.

DIAGRAMS: Counters,
etc., $1.00 each. List free.
Portland 15, Oregon.

BUY Surplus Radio Electronics Parts, Equipment.
Hundreds of other items Direct from Government.
List $1.00. Box 169 ZF, East Hartford 8, Conn.

LEARN Code! Minicode practice oseillator, codes, in-
structions, warranty, $4.00 postpaid. Detalls free.
Stout 2241 A. E. Broadway, Muskegon, Michigan. -
ELECTRIC Guitars, amplifiers, parts, wholesale. Free
catalog. Carvin PE287, Covina, Calif. .
LACK-—space? E-H Vector 80 meter Antenna occupy-
ing one foot cube $15.00. Antenna, 609 Dawes Ave.,
Utica, N. Y.

Timers, Intercoms, Organs,
Parks, 104-A S. E. 57th,

POPULAR ELECTRONICS
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SLIDE Rule easy to learn methods, Write for Partic-
ulars, L. J. Klersey, 1510 C. Street SW., Cedar Rap-
ld_s, Iowa.

ETCHED-wire printed circuits. Complete assortment
of Materials. Contains XXX-P Copper Board, special
Printed Circuit Tube Sockets, Etching materials and
instructions, Etch-resistant material for Layouts, Eye-
let Connections and Drill, Circuit Diagrams for Mul-
timeter and 1-tube Receiver. Kit No. 3% only $3.50
complete. Fully guaranteed. Send Check or Money
Order. Dept. E, Techniques, Inc., 135 Belmont Street,
Englewood New Jexsey

“ELECTRICAL Money Saving” (33p. booklet), $1.00
postpaid. James McRoberts, 746 Carroll Street, Brook-
lyn 15, N. Y.

BUILD Pocket Radios. 5 selected plans 50c. Cook,
422 Shandon, Midland, Texas.

DIAGRAMS for repairing radios $1.00 Television $2.00.
Give; make, model. Diagram Service, Box 672-PE,
Hartford 1, Conn.

SOLAR battery converts light into electrical energy.
High output type for operating transistors. Only
$1.99. Springfield Enterprises, Box 54-E8, Springfield
Gardens 13, New York.

SUPERSENSITIVE VHF radio receives television, FM
broadcast, CAP and amateurs without antenna or
ground. Factory wired assembly complete with spe-
cial tube only $3.98 postpaid. Thousands in use by
experimenters, amateurs, civil defense. Springfield
Entirprlses. Box 54-E8, Springfield Gardens 13, New
York.

WALKIE-Talkie. Build wireless portable raidophone

for less than $10.00. Plans for variable frequency and

crystal control types, only 50c for both. Springfield

%ntirprises, Box 54E8, Springfield Gardens 13, New
ork.

TRANSMITTER -receiver for 2 meter band. 110 volt
AC operated. 10 to 50 mile range. Only $59.50. Every-
thing included and ready to operate. Crystal con-
trolled transmitter meets FCC requirements. Spring-
field Enterprises, Box 54-E8, Springfield Gardens 13,
New York.

TRANSISTORIZED code practice oscillator operates
forever from solar battery. Requires only 5 candle-
power illumination. Complete kit only $6.95. Alnico
headphone $1.25 extra. Springfield Enterprises, Box
54-E8, Springfield Gardens 13, New York.

FIDELITY Unlimited : Authorized Distributors of High
Fidelity Components. Shipments Prepaid and In-
sured. Specials: New Collaro RC-54 with Mounting
Board, 45 Spindle, dual Blank Heads, $38.75. Acces-
sories: RPX-050, dual sapphires: $6.50. Diamond and
Sapphire Stylus, $10.75. Write Us Your Hi-Fi Require-
ments. Free Audio Guide, Complete Stock. Fidelity
gnlimited, 63-03 39th Ave., Woodside 77, N. Y. Dept.
E.

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 litera-
ture on early phonos prior to 1919. Will pay cash or
gade late hr-fi components. Popular Electronics
ox 50.

FOREIGN—U. S. Employment. If Interested In
Stateside and Foreign projects write. High Pay.
Stamped self-addressed env. appreciated. Job Infor-
mation, Dept. 9G, Waseca, Minn.

INVENTIONS WANTED

INVENTIONS wanted., Patented; unpatented. Global
Marketing Service, 1404 Mitchell, Oakland 1, Calif.

BUSINESS OPPORTUNITIES

FREE Booklet “Money-Making Facts” tells mechani-
cally-inclined men how to start spare time business
at home. Lee Foley Company, Columbia Heights,
Minnesota.

WANT To Make big money at home? $5 profit in an
hour possible with Invisible Reweaving. Make tears,
holes disappear from clothing, fabrics. Steady year-
round demand from cleaners, laundries, homes. De-
tails Free. Fabricon, 8343-S Pralrie, Chicago 19, Ill.

MAKE Extra Money at home, sparetime! Exciting
new Booklet shows “How!"—Dozens of proven
money-making Plans, Ideas, for entire family! Rush
25¢ for yours! Mail Products, 82-46c—247th Street,
Bellerose 26, New York. e

$500.00 Monthly Possible Mailing post-cards. _ Instruc-
tions $1.00 . . . Adelle’s, 739 Marshall, Rochester 11,
N. Y.

$200 weekly cleanmg Venetlan Blinds. Free rev revealing
book. Burtt, 2434BU, Wichita 13, Kansas,

TAPE RECORDERS

TAPE Recorders, tapes, accessories. Unusual values.
Dressner, Box 66E, Peter Stuyvesant Station, N.Y.0. 8.

iNSTRUCTIONS

OPPORTUNITY! Complete high school at home in
spare time with 58-year-old school. Texts furnished.
No classes. Diploma. Information booklet free.
American School, Dept. XC56, Drexel at 58th, Chi-
cago 37, Illinois.

HIGH School—No Classes. Study at home. Spare
Time. Diploma awarded. Write for Free Catalog
HET9. Wayne School, 2527 Sheffield, Chicago 14, Ill.

MINERALS & PROSPECTING

GEIGER Counter and Metal Detector Kits. Inexpen-
sive, Educational. Free Literature. Electronic Appli-
catlons, Dept. B, 5024 Lee Highway, Arlington 7, Va.

URANIUM Finding Made Easy. Completely Transis-
torized Geiger Counters now available for the first
time. Extra Sensitive. Lightweight. Scientifically en-
gineered. Unconditionally guaranteed. Also a com-
plete line of prospecting instruments priced from
$19.95. Write today for free information. Universal
Atomics Corp., Dept. PE8, 19 East 48th Street, New
York City.

URANIUM Found Easler with Universal’s new Miracle
Transistorized Audio. Adapts to all Geiger counters

. amplifies detection clicks ten times .. ., replaces
bulky earphones . . . operates 500 hours on 15¢ flash-
light cell. $15. F.O.B. N.Y.C. Send $5 for C.O.D,
Universal Atomics Corp., Dept. PE 80, 19 East 48th
Street, N.Y.C. — ~
GEIGER counter. Only $13.95. Ready to operate.
Superior to $30.00 models. Springfield Enterprises,
Box 54-E8, Springfield Gardens 13, New York.

HELP WANTED

RUN spare-time Greeting Card and Gift Shop at
home. Show frlends samples of our new 1955 Christ-
mas and All-Occasion Greeting Cards and Gifts. Take
their orders and earn to 100% profit. No experience
necessary. Costs nothing to try. Write today for
samples on approval. Regal Greetings, Dept. 77,
Ferndale, Michigan.

AMAZING Tall-Glow, Kodachrome Christmas Cards
sell swiftly. Freze Samples. $52.50 profit on 50 boxes
easy! Many Cards, Stationery, Novelties. Profits to
1009, Gift Bonuses. Samples on approval. Hurry—
et sensational Mail Minder Free. Creative, 4401
ermak, Dept. 515-B, Chicago 23.

EARN to $1500 Monthly. Jobs, South America, The
Islands, USA, etc. All Trades. Labor. Drivers, Clerical,
etc. Fare Paid. Application Forms. Free Information.
Write Dept. 72E. National Employment Information,
1020 Broad, Newark, N. J.

August, 1955

MISCELLANEOUS

“HEADPHONES.” Complete repalr handbook 50¢, in-
cluding “Radiobuilder” Magazine. Laboratories, 328-L
Fuller, Redwood City, California.

TUBES—TV, Radlo, Transmitting, special purpose
types——Bought Sold, Exchanged. Send details toB N.
Gensler WZLNI 512 Eroadway, New York 12, N.

BUILD super crystal radlos, electrotomic crystal, de-
tector, instructions 50c, Electrotomics, Box 98-E,
Dixon, Missouri. y

POWER. “Like Yoga-hypnotism-telepathy-psychology-
combined.” (Details—10c.) Delmar Wisdom, 833-5S8
Sunnyside, Chicago 40.

FREE Condenser & Resistor Code Chart! Get yours
now Plus new value-packed catalogue! K. & L. Radio
Parts Co., 1406 Venice Blvd,, Los Angeles 6, California.
FREE Transistor code practxce oscillator kit. Trans-
Aire Electronics Inc., 149 Broadway, Dept. E, New York
6, N. Y. See display ad this issue; or write.
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Learnto Service TV Sets

‘any make or model-Quickl

New ALL PRACTICE Method
trains you at home to become

You learn the time saving techniques,
~methods used by top TV Servicemen

This is 1009% learn-by-doing, practical training. NRI sup-
plies all necessary equipment, all tubes, including a 17-inch
picture tube; and comprehensive manuals covering a thor-
oughly planned program of practice. You learn how experts
diagnose TV receiver defects quickly. You easily learn the
causes of defects—audio and video—and how fo fix them
accurately.

You get actual experience aligning TV receivers, isolating
complaints from scope patterns, eliminating interference,
using germanium crystals to rectify the TV picture signal,
adjusting the ion trap and hundreds of other valuable Pro-

UHF and COLOR Create
Growing Opportunities

od Jobs for
and SKIl

plenty of GO
oW

There are
Men with Know-h
2

17" Picture Tube, Components
for @ TV Receiver, Scope,
Signal Generator, HF Probe—
all included in introductory
price under $200-Easy Terms

If you want to go places in TV servic-
ing, you will act quickly to find out
what vou get. what you practice, what
you learn and how NRI's new course in
Professional Television Servicing will
help you advance through better tech-
nical knowledge and training. See pic-
tures of equipment supplied, read what
you practice in book offered FREE to
ambitious men with some knowledge ;
of Radio or TV fundamentals. Find out <4
about this ALL PRACTICE Profession-

al TV servicing Course now,

To cash in on the present UHF and the
coming COLOR TV boom you'll need the
kind of knowledge and experience NRI's
Course gives. You'll get practice in-
statling  front-end channel selector

You learn UHF servicing problems and
their solution. Mail the coupon now.
Discover how NRI's new course in
PROFESSIONAL TELEVISION SERVIC-
ING meets the needs of the man who
wants to get ahead In TV Servicing.

Not for Beginners

If you have some
kl‘llowledxze of Radio-

coupon today,
r--------.ﬁ---_:-
National Radio Institute,
Dept. 5SHD4T,
16th and U Sts., N.W., Washington 9, D.C.

. |
COUPON BRINGS IMPORTANT : 3?11; églEV Servicing.”” I understand no salesman

Please send my FREE copy of “How to Reach the

----—m-l

How TO i
THE
,,R_!-L‘.(—:—H-——— lName ................... S R P ()
TOP I
Get this book and judge for yourself how this
NTV gourse will further 'vour ambition to reach the | AddreBER B mona o 7 & o e SRR T b R e
1 top in TV Servicing or help to build a more
NG secure business of vour own in TV. Many of l
SERVICING '.omorrow;'s top TV Eer\-icemenod, : b;}];:] \\}v}?}g
can _service any make, any m el. D 1 N
e e o med e PRUE QU R BN G ity vl v oy A AR Zone. . .State...,....
;{ﬁ";‘;ﬂ‘ﬁ;nb’“a“ fsjiceupcni oW ST e cl o L----------—---------J
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—— for 8'* or 12*' speakers,

/\

A KLIPSCH CORNER FOLDED HORN OF MINUTE PROPORTIONS!

An amazxing 20’ high, the Rebel 5 design
involves a cavity (capacitance); a slot
{jnertance) and a corner horn to provide
buck loading for a direct radiator speaker.
The middle and extreme high ranges are
preferably reproduced with corresponding
horns and the resulting 3-way speaker

t b d into the tiny
:;:‘eer.n can e 3squeeze into e n truly. —— O

Reduction in size of speaker structure - :
sacrifices one or more of the following:
the maximum wavelength the system can a llttle

sroduce; the smoothness of response (re-

uction of size invariably produces peaks

in the bass range); introduction of dis- mOnS'er
fortion because of extreme diaphragm ex-

cursion if the enclosure is too small (this

is usually associated with peaked res-
;)onse). All Rebels necessarily violate

hese principles. The trick in retaining a b . . . "
high level of quality typical of Rebel de- - the most amazing KllPSCh deSIgn
sign is to coordinate the design of the
rw-puss filter with the short length of

orn exterior to the housing and to intro-

duce an effective cut-off of gradual slope Portability keys the fexibility
such that the output, instead of becoming :fe 'h::e:°lm5|"| U.‘:d'h': a ""’;'r

r, s R cen
highly distorted in the extreme bass of a room, the 5 design out-
range, merely attenuates without present- performs larger conventional
ing frequency doubling and resultant Inter- resonant box systems.

modulation of high frequencies.
f Trode Mork

MODEL KR-5-U MODEL KR-5 MODEL KR-5-P

Unfinished $33.00 Net $48.00 Leatherette $48.00

exclusive by Cabinart 75 North 11th Street, Brooklyn 11, N. Y.

prices slightly higher manufacture

west and south
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and ready to"scramble”.. ...

America’s Armed Forces, alert and on guard, are ready to swiftly defend our coun-
try or to strike back at the enemy. Hallicrafters is alert to this emergency which
requires dependable electronics equipment. Our facilities are zow developing, per-

fecting and producing secret equipment for the Air Force and other branches of
the service. The unmatched experience of over twenty years in electronics, plus
the lessons gained in producing vital communications during World War II and
the Korean conflict, make Hallicrafters a “Primary Producer” for the United
States Armed Forces.

L
World’s leading exclusive manufacturers s
of communications radio a F t ra e r 5
4401 West Fifth Avenue, Chicago, lllinois

HALLICRAFTERS FACILITIES ARE NOW BEING USED FOR THE DEVELOPMENT AND PRODUCTION
OF: GUIDED MISSILE CONTROL EQUIPMENT « COMMUNICATIONS EQUIPMENT « COUNTER-
MEASURE EQUIPMENT - COMBAT INFORMATION CENTER . HIGH FREQUENCY ELECTRONIC
EQUIPMENT - MOBILE RADIO STATIONS - MOBILE RADIO TELETYPE STATIONS « PORTABLE
TWO.-WAY COMMUNICATIONS EQUIPMENT « RADAR RECEIVERS AND TRANSMITTERS (ALL
FREQUENCIES) - RADAR EQUIPMENT.




