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XMW Sachr the best! What 1l you have?

Compact, rugged 3-speed unit
with automatic start and
stop; balance-mounted
tonearm; 4-pole motor

and other basic rec-
ord-playing fea-
tures of famed
RC80 changer.

& /

Experts choice, and your best

buy in fully automatic 3-speed
record changers. Gentle, preci-
sion pusher platform; inter-
changeable removable
spindles; rumble-free
4-pole motor and
many exclusive

Garrard
features.

Model 301 ... " The Professional”

' ’89 00 tmtmb/e

Performance certified! Each transcription
unit with its own written inspection
report. All 3 speeds variable; special
4-pole motor with exclusive

floating, rumble-free, dynamically
balanced turntable.

' Suit your preference and your pocket

GARRARD

Che World's Finest!

A quality-endorsed product of the British Industries Group: Garrard, Leak, Wharfedale, RJ,
Genalex, Multicore components. Write today for 16-page illustrated bookle', *Sound Crafts-
manship’’ to: British Industries Corporation, Dept. PE9, 164 Duane St., New York 13, N. Y.

All prices net,
less cartridge.
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America’s Fast Growing Industry Offers

1. £ SMITH has trained mose men for Rudio-Television

than ony other man. OUR 40th YEAR.

You Good Pay—Bright Future— Security

I TRAINED
THESE MEN

“Started tw repair sets wix

months a ter enrol img.

5 Earned %12 to $15 a wesk
in spare 1ime."”—Adam

h:- ‘hKramHk. Jr., Sunneytown,

Pennsylvaria.

*'Up ‘0 our necks in F adio~
Telewision work. Fcurother
NRI men work h2re Am

happv with my wor<.”— N
Glen Peterson, Braeford,
Ont., Canada. o, S

“Am dsirg Radio aed

ﬁ Televisiyn Servicirg ful]

= @ time. Now have my own

shop 1 ¢weé my success (o

& R.1."— Curtis Stath. Ft.
‘ Madison, lowa.

““Am with WCOC. NRI
course can’t be beat. N
trouble passing 1st class
Radic-phone license exam.”
—Jesse W. Parker, Merir
dian, Mississippi.

“‘By the time I graduaied 1
,\ had paid for my course, a
o car and teszing equlpmem
Can service toughest jobs.”
—E. J. Stratenberger, New
Boston, Chio.

AVAITABLE TO

VETERANS

UNDER G| BILLS

DOING. ¥

POPULAR ELECTRONICS is
1953). at 64 E. Lak

SUBSCRIPTIDN RATES: One year U.S. and pussessions, and Canada s; 00 Pan-
countries $4.0

September, 1955

e 58., Chicago 1. Ill,

Training plus opportunity is the
PERFECT COMBINATION for
Jjobh security, good pay, advance-
ment. In good times, the trained
man makes the BETTER PAY,
GETS PROMOTED. When jobs
ave scarce, the trained man enjoys
GREATER SECURITY. NRI1
training can help assuve you more
of the hetter things of life,

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

Keep vour job while training. 1
start sending vou special booklets
the day you enroll, that show you
how to fix sets. Multitester built
with parts I send helps you make
$10, $15 a week extra fixing sets
while training. Many start their
own Radio-Television business with
spure lime earuings.

My Training Is Up-To-Date
Yon henefit by my 40 yvears’ experi-
enee training men at home., Well
illustrated lessons give von hasie
prineiples you need. Skillfully de-
veloped kits of parts 1 send (see
helow) “bring to life” things you
learn from lessons.

You Learn by Practicin
with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
Trat's why NRI training is based on LEARNING BY
u use parts [ furnish to build many circuits
¢ common to Radio and Television. As part of my Communi-
cations Course, vou build many cireuits, xnc!udmg Iow power
transmitter shown at left. You put it “on the air,’
St procedures required of hroadeast operators. With my Serv-

' perform

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

- .

yTo Better Pay!

published monthly lyy Ziff-Davls Puhhshmg Cempany. \‘\l”lu“ B. Ziff, Chairnian of ihe Board (19486-
Entered as second vlass matter August 27,

| WILL TRAIN YOU AT HOME
FOR GOOD PAY JOBS IN

RADIO-TELE!

Television Making Goad Jobs, Prnsperity-Even without Tele-

visicn, Radio is bigger than ever. 118

million home and auto Radios

are big market for servicing. 3000 hreadcasting stations use operators,
technicians. Government, Aviation, Police, Ship, Micro-wave Relay,
T\\u-way Radio Commu:ncatlons foi buses, taxis, trucks, R. R. are
growing fields. Television is moving zhead fast

Abou: 200
on the air. Hundreds of othars heing
built. Good TV jobs opening up for
Techricians, Operators, etc.

elevision stations are now

25 million homes now have Television
se¢s. Thousands .more are be:ng sold
avery week. Get. a job or have »our own
business selling, installing, servicing.

Racio-TV Needs Men of Action—Mail Coupon

Without obligating you in any way, I'll seud an actual
lesson to prove that my training is practical, thorough;

64-1:age hook to show
Radio-TV.

good job opportiuities for vou in
Terms for NRI trzining are as low as $5 a

month. Many graduates make more’in two weeks thaun total
cost of training. Mail coupon now. J. E. SMITH, Presi-
dent, National Radie Institute, Dept. 5JD4, Washington
9, DLCOUR 10TH YEAR.

Good for Bett - FRE

ME. ). E. SMITH, President, Dept. 5104,
National Radio Institute, Washington 9, D. 2,
Mazil me Sample Lesson anid 64-page Bock, FREE.
(No salesman will call. Please write plainiy.)

Nume

City

Address

Age

write In date
VETS e

State. . .....

it

Y
LI TS

1954 a:

the Post Office. Chicago. Illinois.
American Union Countries 83.5u; all other foreign
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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 that offer 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. §5-71H =t

ELECTRICITY s RADIO % TELEVISION % REFRIGERATION % ELECTRONICS

COYNE offers
LOWCOST

Training in
Spare Time AT HOME

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 lower 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 TELE-
VISION TRAINING including working knowledge of Radio. Includes
UHT and COLOR TV, No Radio background or previous experience needed.
Personal guidance by Coyne Staff. Practical Job

Guides to show you how to do actual servicing v B. W. COOKE, President
jobs—make money early in course.With Coyne : & . N
Television Home Training you pay only for £
your training, no costly “put together kits'’,

ELECTRICAL SCHMOOL

500 €. Paulina St., Depd. 65-HY7
ATED NOT FOR PROFIT kind. Established 1899.

September, 1955

| City

Coyne—the Institution behind this I
training . . .thelargest, oldest best

A TECHNICAL TRADE INSTITUYE OPER- &uipped residential school of its

in Great
Shops of COYNE

START NOW--PAY LATER—Finance Plan
and Easy Monthly Payment Plan. Also 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 !

T, —
VigelTY
Bagion

o

I_B. W, COOKE, President
l COVYNE ELECTRICAL SCHOOL
| 5008. PaulinaSt.,Chicago 12, I11., Dept. 65-T1H

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

| O Electricity [J Television-Radio
I Name_ =
| Address

____State

: i
SEND COUPON FOR FREE

BOOK s
and full details, Low Co%
including easy

Payment Plan.

No obligation, no
salesman will call,

Pideis \,

COYNE ELECTRICAL SCHOOL y‘i"c‘.ﬁ"—ic-‘/“
Television Home Training Div. .

500 S. Paulina St., Chicago 12, L,

Dept, 65-HT7

Send Free Book and details on Television
Home Training. This does not obligate me and
no salesman will call.

Name

I Address__ .
t City State.




Build the instruments

the professionals specify...
BUILD FICO KITS-SAVE 50%

Vacuum Tube | -
Voltmeter

KIT $25.95 i
Wired $39.95 *“ L

EICO YT\ Ms
in use in abs
of Srronberg-
Carkon,
Rochester, M.Y.

o 4Dy

EICO test instrument kits ari
complete and professional from
circuitry to front panel-aref
utilized by TV leaders likef
Stromberg - Carlson, CBS-Col
umbia, Emerson, etc., leadin
electronic schools and univer
sities, and over 60,000 radio
electronic servicemen coast to
coast.

5" Push Pull
Oscilloscope
Kir $44.95

Wired $79.95

Exclusive ‘‘Beginner - Tested” &
step-by-step instructions make L,
it easy, educational and en-_
joyable to build EICO Kits. &
Only basic tools, no electronids £
knowledge required. You build§| &
’em in one evening—they last ;.
a litetime. Exclusive 5-way
Guarantee on instructions, i
components, performance, life
time service and calibration
No wonder there are over 1,
million in use the world over

EIT $29.95
Wired $38.95

42 modelstochoose from
There is an EICO Distributor g
in your necighborhood. Writ
for his address & FREE
CATALOG PE-9.

1,000 Ghms/Volt

Prices 5% higher 4
on West Coast 55 Multimeter
= E KIT $12.90

Wired $14.90
84 Withers Street
Brooklyn 11, N. Y.

ITEMS OF INTEREST

Device Signals Bath Is Ready. ........ 56 90 100000 42
Britain's First Commercial TV... veees 42
TV Sets Use 119 Tube Types........ 60000040000 90

Recorded Course in Audio. .. .......... 80003000 90

NEW PRODUCTS

Kit Builds '‘Bubble'" Lamp................ ee-m A2
Mounting Post Aids Wiring. ........... A7 e s A2
"Gun’' Tunes TV Set. ...... ... iiiiinninienas 90
Novel Portable Radic...... o+ - Pl TG - N F o) -ad 90
Pocket-Size Wire Recorder...........coonviunn. 97
Low-Cost Battery Tester...................... 97
8-Pole Magnetic Hi-Fi Pickup..... 8000000006 o 97

COMING NEXT MONTH
POPULAR ELECTRONICS

Your Career in Electronics (Part 2)
A discussion of resident schools that tedch
electronics, TV, and radio—advantages of
attending these schools; correspondence
schools will be featured in November.

Electronic Sterilizer
Make your wife happy with this ultraviolet
sterilizer in the clothes hamper.

Quality Tone Arms and Turntables
What to look for and how to buy the “best”
in hi-fi equipment.

Extra Jobs for the VOM
Improving the range and versatility of a
VOM to measure capacitance, millivolts,
output watts, and r.f. energy.

Transistorized R/C Field Strength Meter
This inexpensive unit utilizes a CK-722 tran-
sistor to increase sensitivity.

Build a “Decision Meter’
The “‘simplest’” form of electronic computer;

1

will provide either “yes’’ or “no’’ answer to
perplexing problems.

High-Fidelity Audio ® Kits ® Radio Control
® Short-Wave Llistening ® 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

(September)

How to Improve Your Hi-Fi Amplifier
Tape Recording

Modern FM Carrier-Current Transmitter
Emergency Portable Broadcast Receiver
Hi-Fi Amplifier Instability

A Tape Deck for the Home Music System

POPULAR ELECTRONICS



L. C Lane, BS., M.A.
President, Radio-Tele vision
Training Association.
Executive Director, Pierce
School of Rodio & Television.

VETERANS--NON-VETERANS

Do You Want a BETTER

. BE
The world's leading manufacturers, dealers and
service organizations employ men | trained. Even
if you've never had any experience in the Televi-
sion-Radio-Electronics field, you'll recognize most

As part of your training | give you

uARN BY DOING the equipment you need to set up

your own home laboratory and prepare for a BETTER-PAY TV JOB.
You build and keep a professional TV RECEIVER complete with big
picture tube (designed and engineered to take any size up to 21-inch)

. also a Super-Het Radio Receiver, AF-RF Signal Generator, Com-
bination Voltmeter-Ammeter-Ohmmeter, C-W Telephone Transmitter,
Public Addréss System, AC-DC Power supply. Everything supphed
including all tubes. L 5 =

oW T;!eghtnl Tronsmivter (S

Supev Mn

STUDY NEWEST EVELOPMENTS

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

CHOOSE FROM THREE COMPLETE COURSES

covering oll phases of Rodio, FM and TV

Lembenarion Voltmeter-
Ammetes-Ohmmeter

Public Address System

1. Radio, FM and Television Technicion Caurse — no previous experience needed.

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

3. TV Comeraman and Studio Technicion Course — advanced training for men
with Radio or TV training or experience.

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

of the names of just a few of the firms where RTTA.
trained men are holding down good jobs with a
secure future —

R(, A | A WESTIN m
B( A R

RS U J U ' AIRCR]
A M A K A D DR » 0
ANAIAIR ) D )
UA RIL ATIONA ,:'-‘I'-
AMERILAN AIR 0 BIA
) 3 PR Al ] ) [}
Rtl N 5 AMRCRA
ool \ N : .

I can do for you what | did for my hundreds of
successful groduates. Many of the men | trained are
now their own bosses—making a wonderful living
in their own growing business.

You, too, can win a place in the booming Television-
Radio-Electronics industry . . . earn kig money as a
trained TV Technician . . . with my famous “‘learn
by Doing” home study method.

EXTRA TRAINING IN NEW YORK CITY AT.NO: EXTRA COST!

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

FREE FCC COACHING COURSE EARN WHILE YOU LEARN
Important for BETTER-PAY JOBS || Almost from the very start of your course yau con
requiring FCC License! You get this || eorn extra money by repairing sets for friends
training AT NO EXTRA COST! Top ond neighbors. Many of my students earn up to

) $25 o week . . . pay for their entire training with
TV jobs go to FCC-licensed spare time eofmngs start their own profitoble
technicians. service business.

madw . duririon | .ltauru/nq umwtww '

52 EAST 19th STREET e NEW YORK 3, N. V.
Licensed by the Stote of New York @ Approved for Veteran Training

September, 1955

FREE!

I'll send you my new
40-page book, "How to
Maoke Money in Televi-
sion-Radio-Electronics,
o Free somple lesson.
and other literature &
showing how and §
where you con get a
top-pay job in Televi-
sion.

My School fully ap-
proved to train Veter
ans under new Korean
G 1. Bill. Don't lose
your school benefits by
waiting too long. Write
discharge date on
coupon

[ I - - - - ﬁ
Mr leonard C. Lone, President
RADI?-IEIEVISION TRAINING ASSOCIATION
. Dept. E-9C, 52 East 19th Streer, New York 3, N. Y.

Deor Mr Lane. Mol me your NEW FREE BOOK. FREE SampPLE
LESSON, ond FREE aids that wilt show me how | con moke BIG
' MOKEY 1N TELEVISION | undersiond | am under no obhgotion and
no salesman will ¢cll,

{PLEASE PRINT PLAINLY] .

Nome . Age
. Address____ s

L —— _.20ne. State_____________
| AM INTERESTED IN:

[T Rodio-FM-TV Technicion Caurse | Write discharge date
[ FM-TV Technicion Course

D TV Comeroman & Studo
Technician Course

NQ SALESMAN WILL CcALL!

7




CONTACT
SWITCH
ASSEMBLY

Lets You Put Together Your
Own Relay Quick and Easy!

All you do is match the required value in
the coil assembly with the desired com-
bination of the contact switch assembly
and you have a complete Guardian top-
quality Relay that will fulfill your control
requirements.

COILS CONTACTS
A.C. D.C. STANDARD MIDGETY
6 V. 6 V. SPDT 8 amps. SPDT

12 V. 12V. DPDT 8 amps. DPDT

24V. 24V. DPDT 12% amps. 4PDY
115V.  32V. 4PDT 8 amps.
230 V. 110 V.

5000 ohm plate coil

W —build your own switch

with the Guardian Series 200 Standard
and Midget Kits.

Garage Door
Control
RATCHET RELAY

See It At Your Distributor's Showroom

A complete line of Guardian Relays and Solenoids
available at your local parts distributor. If he does
not have them in stock, write Dept. “J’’ for name
and address of the nearest Guardian Distributor.

GUARDIAN@/ELECTRIC

1621 WEST WALNUT STREET CHICAGO 12, ILLINOIS, U, §. A,

FROM OUR READERS

Amplifier for Insect Sounds

B I have heard that there is an amplifier so

powerful that it enables you to hear the heartbeat

of an ant or an insect walking across a micro-

phone, and other insect noises that the human

ear cannot detect. Could you print a diagram on
how to build this device?

RAYMOND A. J. PASKEVITZ

Pittsburgh, Pa.

There is a commercially produced unit which
is used for detecting insects in the manner you de-
scribe. An article describing this device appeared
in the July issue of Popurar ELECTRONICS. An
article containing construction details on a similar
unit appeared in the December, 1954, issue of
Rap10 & TELEvVISION NEWS, a copy of which may
be obtained by sending 40 cents to the Ziff-Davis
Publishing Company, Circulation Department, 64
E. Lake St., Chicago 1, Ill.

Headphone Connection

On page 58 of the May issue, there is an ar-

ticle on headphones which interests me. I use

headphones connected to the speaker wires from

an a.c. tuner, The speaker is in a separate housing,
disconnected. Is this risky?

WitLiam SMITH

Northport, L. I, N. Y.

1t shouldn’t be.

Life of LP Records
H How many times can a 33143- or 45-rpm record
be played on excelient equipment? Can too much
playing time be put on a record? I was wondering
if the grooves on LP’s were made too fine and
small for long-lasting performance.

EuGeENE OLson
Shabbona, III.

Using a diamond stylus, a precisely weighted
arm, a balanced turntable and much care in han-
dling records, an LP disc should provide 500 to
700 plays of top performance.

Theremin: Comment and Query
B As a very recent newcomer to the radio field, I
want to say that I enjoy your magazine immense-
ly. You may be interested to learn that at the
University of Nebraska’s “Engineering Week,”
saw and listened to a model of the Theremin
which was constructed from the diagrams pub-
lished in your April issue.
R. G. BrockMAN
Lincoln, Nebr.

B Can the Theremin (April issue, 1955) be fed
into an a.c.-d.c. amplifier? I have one with phono
and mike connections, and want to know if I can
use the mike input without damaging either the
Theremin or the amplifier. I know that an a.c.-d.c.
tuner should not be fed into an a.c. amplifier

POPULAR ELECTRONICS



IN'WENTORS

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 recom-
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-
gdation. They are yours for the asking.

McMORROW, BERMAN & DAVIDSON

Registered Pafent Atforneys
PATENTS ° COPYRIGHTS ° PATENTS

349.C VICTOR BUILDING, WASHINGTON 1, D. C.

September, 1955







