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with Snapshots in Sound

» Simple Computer Uses Pots
» Hi-Fi for Your Car
', « ®* Converter for Daytime DX
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% TRANSMITTER

% SIGNAL TRACER
* SIGNAL INJECTOR
% CODE OSCILLATOR

BUILD 16 RADIO

CIRCUITS AT HOME
with the New Deluxe 1958
PROGRESSIVE RADIO "EDU-KIT"

A Practical Home Radio Course

Now Includes

* No Knowledge of Radio Necessary
* No Additional Parts or Tools Needed
* EXCELLENT BACKGROUND FOR TV

* School Inquiries Invited

* Sold in 19 Countries

ONLY

$ 95

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE
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PROGRESSIVE TEACHING METHOD

The Progressive Radio *'Edu-Kit'

and is universally accepted as the standard

K" uses the modern educational principle of
learn schematics, study theory, practice,

gram designed to provide an casily-lcarned,

function,
set you

theory and wiring of thesc parts.
will eajoy

g PRACTICAL, HOME RADIO COURSE at a
rain

You will learn radio theory, construc- H
- THIS 1S A COMPLETE RADIO COURSE IN EVERY DETAIL. 0 $E§;é;‘ﬁﬁ;$k°u‘c¥lf)’;’*mANU‘L
learn how to build radios, using regular schematics; how to wire and solder « HIGH FIDELITY GUIDE QUIZZES
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ell as the latest development of Printed Circuit chassis, . 9 TROUBLE-SHOOTING BOOK
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will

CONSULTATION SERVICE s FCC
AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

[ SERVICING LESSONS [

cering experinece. The *‘Edu-Kit'' pro- You will learn trouble-shooting and
©s and Radio, worth many times the complete servicing In a progressive manner. You
than the price of the entire Kit. will practice repairs on the scts that

You construct. You will learn symptoms

and causes of troubles in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the

ages and backgrounds bhave successfully unique Signal Injector and the dynamic
dscd the “"Edu-Kit’' in more than 79 coun- Radio & Electronics Tester. While you
zries of the world. The *'Edu-Kit'' has been are learning on this practical way, you

carefully designed, step by step, so that for
You cannat make a mistake. The ‘‘Edu-Kit*'
allows you to tcach yourself at your own

rate. No instructor is necessary.

will be able to do many a repair Job
your f{riends and neighbors, 5
fees which will far exceed the price of
the **Edu-Kit.’”' Our Consultation Service
will help you with any technical problems
you may have.

J. Stataitis, of 25 Poplar Pl., Water-

- — e bury, Conn., writes: '‘1 have repaired

is the forsmost educational radio kit in the world, several sets for my friends, and made
n the ficld of e]e:!'.onu:s training. The '‘Edu- money. The *‘Edu-Kit'’ paid for itself, |

Therefore you construct,
Il in a closely Integrated pro-
iteresting background in radlo.

**Edu-Kit."* You then learn the
With thls first

practice testing

was ready to spend $240 for a Course,
) found your ad and sent for your

ROM OUR MA

learn theory,

ang trouble-shooting. Then you build a more acvanced radio. learn more advanced theary
fnd techniques. Gradually, in a progressive manner, and at your own  rate, you will Ben Valer P. O. Box 21, Magna,
find yourself constructing more advanced multi-tube radio circuits, and doing work Utah: '“The Edu-Kits are wonderful, Nece

professional

Signal
experiments,
and
“*Printed Circuitry.**

Radlo Technicia
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but genuine ra circuits,
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THE "EDU-KIT

You will receive all

course are sixteea Receiver,
These are not
constructed by means of
the new method of i
These circuits operate on your regular

parts and instructions necessary to build 16 different radio and clec-

1 am sending you the questions and also
the answers for them. | have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment. | en-
poyed cevery minute | worked with the
different kits: the Signal Tracer
fine, Also Iike to let you know that |
feel proud of becoming a member of your
)

Transmitter, Code Oscillator,
unprofessional ‘'breadboard'’
professional wiring
radio construction known as
AC aor DC house current,

IS COMPLETE

Radio-TV Club.

Robert L. Shuff, 1534 Monroe Ave.

tronics circuits, each guaranteed to operate, Our Kits contain tubes, tube sockots. vari. PR g
able, electrolytic, mica. ceramic and paper diclectric condensers, rosistors, ic siripe. colie. Huntington. “MERvas Alihotan P wotla
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up Wire, solder. ete ceived my Edu-Kit, and was really amazed

addition, you receive Printed Circuit materials, including Printed Circuit chassis, that such a ba,g‘,',,, can be had at such
special tube sockets, hardware and instructlons. You also receive a useful a low price. I have already started re-
professional electric soldering Iron, and ‘a seif-powcred Dynamic Radio and Electronics pairing radios and phonographs. = My
Tester. The “‘Edu-Kit'' also includes Code Instructions and the Progressive Code Osciltator, fricnds were really surprised to see me
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. Yoo 4Ct into the swing of it so Quickly. . The
will also receive Iessons for servicing with the Proyressive Signal Tracer and the Progres- Troubleghooting Tester that comes with
i injector, a High Fidelity Guide and a Quix - You reccive Membership In the Kit is recally swell, and finds the

Tv Club, Free Consultation Service. Certi‘icate of Merit and Discount Privilcges. trouble, if therc is any to be found. '

You receive all parts, tools. instructioins, etc.

Everything is yours to keep.

=

PRINTED CIRCUITRY

At no Increase In price, the '‘Edu-
Kit" now Includes Printed Circuitry. You
bulld a Printed Circuit Signal Injector,
a unlque serviclng Instrument that can
detect many Radio and TV troubles. This
revolutionary new technique of radio
construction Is now becoming popular in
commercial radlio and TV sets.

A Printed Circuit Is a special insu-
jated chassis on which has been de-
posited a conducting materlal which
takes the place of wiring. The various
Parts are merely plugged in and soldered
to terminals.

Printed Circultry is the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject Is a necessity today
for anyone interested in Electronics.

e

'F——_UNCONDITIONAL MONEY-BACK GUARANTEE™ ——7

[
ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

[ Send *“Edu-Kit'" postpaid. | enclose full payment of $22.95,
[J Send “Edu-Kit'" €.0.D. 1 will pay 522.95 plus postage.
[J Send me FREE additional information describing " Edu- Kit."

Name

Address ....... ... ... ... ... ..

l 'Progressive Building, Dept. 546 D 1186 Broadway, Hewlett, N. Y. I
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SIZE:
H: 1%
W:l4%"
D: 4%

Special compartment to acccmmo-
date line cord and CRT Test Adapter cable

TRY THE FC-2 BEFORE
YOU BUY IT!

Shipped on approval for FREE 10 day
trial. .. Mo obligafion to buy

EASY TO BUY IF
YOU'RE SATISFIED!

Pay in small monthly payments at net
cash prices... no financing charges

MODEL FC-2—housed
in rwggedoulk:urryir;g$ 50 GUARANTEED
cose complete wi

CRT udu:ler, tube FOR ONE
listings.................only Net FULL YEAR

This extremely low price is made possible enly because
YOU ARE BUYING DIRECT FROM THE MANUFACTURER

*'You've really made fube festing g inap™® , . . “l've
almost got the cost of the Fast-Check paid off
with the extra maney I've made, and it's
only 2 weeks™ . . . "'it's easier fo use

than you soid”” . . . *'1 wouldn’t ever want fo
be without it . . . "1 use it in the chop and take it
*Names on request

WHAT
SERVIEEMEN* are
SAYING ABOUT

THE FG-2

along on every call.”

MAIL cOU°6N|
NOW—NO
MONEY RE-
QUIRED WITH 1
ORDER . ... [J BUDGET TERMS: Pay $14.50 within 10
days after receipt of instrument. Bal-
once $11.00 monthly for 5 months,
plus shipping charges.

PREPAID TERMS: Enclose $69.50 with
coupon as payment in full and Century

will pay all shipping costs,
10 day money- back gearantee

ABSOLUTELY
NO RISK GN . I8
YOUR PART . . |

CENTURY ELECTRONICS €O., INC. oL 55 memcer MY |

Please rush the new Mcdel FC-2 FAST-CHECK TUBE TESTER for
l satisfied 1 will return the instrument within 10 days without further obligatien. If fully satisfied | agree to pay I
the down payment within 10 days and the monthly installments as shown. No financing charges cre to be
added. Should | fail to make payment when due,

Model
FC-2

HECK TUBE TESTER

tests over 600 tube types

completely, accurately
AND IN SECONDS!

| ®NO MULTIPLE SWITCHING
' @ NO ROLL CHART CHECKING
" o CANNOT BECOME OBSOLETE

Engineered to accommodate all fufure
tube types . .. new tube listings fur-
nished periodically.

The FAST-CHECK enables you to save valuable time
and eliminate unprofitable call backs. You earn

! extra money and win confidence by showing your
customer the actual condition and life expectancy
of the tube on the large meter scale of the FC-2. The
extra tubes you will sell each day will pay for the
FAST-CHECK in a vary short time.

WIDE RANGE OF OPERATION

@ Checks quality of over 600 tube types .., more than
99% of all TV and radio tubes, including the newest
series-string TV tubes, avto 12 plate-volt tubes, OZ4s,
magic eye tubes and gas regulators.

Checks inter-element shorts and leakage.

Checks for gas content.

Checks for life expectancy.

IMPORTANT FEATURES

J Checks each section of multi-section tubes and even if
only one section is defective the tube will read “Bad”
J 41 long lasting phosphor-bronze tube sockets accom-
modate all present and future tube types—cannot become
obsolete / Less than 10 seconds required to test any tube
J/ Large D'Arsonval type meter is extremely sensitive yet
rugged—is fully protected against accidental burn-out
/ Line isolated J/ 7-pin and 9-pin straighteners con-
veniently mounted on panel J/ Quick reference tube chart
lists over 600 tube types / Line voltuge compensation

A specially designed PICTURE TUBE ADAPTER cable is
now part of the FC-2. .. making it o highly efficient CRT Tester-
Rejuvenator, This feature eliminates the need of carrying extra
instruments and makes the FC-2 truly an all-around tube tester.
The cdapter enables you to check all picture tubes (including the
new short-neck 110 degree picture tubes) for cathode emission,
sharts and life expectancy .. ..also to rejuvenate and restore
cathode emission of weak picture tubes.

AN O N NS N GBS DI USSP
111 Roasevelt Avenue

a 10 day trial period. If | am not completely

the unpaid balance shall ‘become due and payable at once. I

Name

L ]
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TRAIN

FOR OPPORTUNITY FIELD OF

li CTRONICS

OPPORTUNITIES IN ELECTRICITY-ELECTRONICS

Train the Coyne way for a better job in Elec-
tricity-Electronics—a field that offers a world of
opportunities now and in the years ahead. In
industry—in the home—Electricity and Elec-
tronics are playing a vastly greater role than
ever before. New developments and rapid
growth are creating increasing job opportunities.
Automation Electronics—one of the more recent
applications of Industrial Electronics to manu-
facturing processes—promises to create addi-
tional demands for trained Electrical-Electronics
men such as we have never seen. Electrical-
Electronics Training can be taken separately or
combined with Television-Radio training, Send
coupon for more information.

Training in Refrigeration and Electric Appliances com be included.
YOU TRAIN IN CHICAGO -Learn the easier practical way
in shops of Coyne in Chicago. Shop work plus technical train-
ing. No advanced education or previous experience needed.
Lifetime Employment Service to Coyne Graduates.

START NOW-—PAY LATER VETERANS OR NON-VETERANS
Coyne tralning Is offered to Veter-
ans and Non-Veterans alike. We'll
send Bulletin giving tull informa-
tion. Send coupon for delails.

New liberalized credit terms and
Finance Plans. Part-time employ-
ment service to students. Help in
making houslng arrangements.

W
3. You do the jobs yourself
o0 finest equipment.

-
2. You're shown how 1o do
it by trained instructors,

1. You are loid the how and
why of each job,

B.W.COOKE JR., President A FOUNDED 1898
ELECTRICAL SCHOOL

A Tochnical Trade Institute Operated Nat For Profit
S00 S. Paulina Street, Chicago, Dept. B8-2A
ELECTRICITY o RADIO o TELEVISION » REFRIGERATION ¢ ELECTRONICS

July, 1958

ON REAL EQUIPMENT

IN THE GREAT SHOPS covN E
_: ,or

TELEVISION —RADIO ELECTRONICS

Great% opportunity for a good job or your own buslness in one
of Amerjca's fastes
statlons by the hundreds .
now Color TV,
and Service. Separate courses |n Radlo-Television or in com-
glna{lgn with Electriclty-Electronics avallable. Coupon brings

LARGEST, OLDEST AND BEST EQUIPPED
SCHOOL OF ITS KIND IN U.S.

This five story Chlcago p
building 18 occupled en- e~
tirely by Coyne. Five big .

fioors of Classrooms and -
over 2 quarter of a miflion ;::“‘
dollars worth of Eguip-
ment. Thousands of 3uc-
cesstul men have tra ned
at Coyne. There {sno 3ub-
stitute for Coyne’s wealth
of experience.

t growing btranches of Electronics! New
. Dew sets by the mlllions. .. and
. all means greater opportunities In Sales

MG‘JWW@JWW(

48 Page 1llustrated Book, “Guide to Careers”
gives you all the facts. Whether you prefer Elec-
tricity-Television-Radio or Combined Electronics
Training this book describes all training offered.

Information comes by mail. No ob-
ligation and no salesman will call,

Coyne Eleclrical School, Dept. BB-2A
500 S. Paulina S1., Chicaco 12, ill.,

Send FREE BOOK, *“Guide to Careers,”” and details
of ell training you offer.

Name_

Address

City_ _ ___State
(1 understand no Salesman will call.)




QUALITY CUT QUARTZL
FOR EVERY SERVICE

All crystals mode from Grade “A”
imported quartz—ground and etched
to exact frequencies. Unconditionally
guaranteed! Supplied in:

FT-243 holders HC /6U metal
pin spacing 1¢” sealed holders
pin dlameter .093 pin spacing .482(‘;
DC-34 holders },",",8},%"“"‘“ 0

pin spacing 34”*

A FT-171 holders
pin diameter .156 pin_ spacing  3%”
MC-7 holders banana pins
pin spacing ¥*

pln diameter .125

MADE TO ORDER CRYSTALS
1001 KC to 2500 KC:

.01% Tolerance. .... $1.75 005% Tolerance. . ..$2.50
2501 KC to %2000
.01% Tolerance. ....$1.50 005% Tolerance .$2.50

S ecity holder wanted.
3500 KC hermetically sealed frequency marker crystal 00.;%
tolerance fits octal tube socket.............. Special $1.00

ANY AMATEUR BAND CRYSTALS .05% Tolerance
NOVICE BAND CRYSTALS

ﬁg meters 370}——-3749 KC
30 mees 71527108 XC @@ ¢ ea.
6 METER TECHNICIAN
BAND CRYSTALS 99‘

8335KC-8550KC within 1 KC........ each
Exact Frequency .01% ............. ..5$1.50 ca.
ASK YOURLOCALPARTSDISTRIBEUTORFORTEXAS

CRYSTALS ... LOOK FOR THE YELLOW AND RED
DISPLAY BOAR

SEALED OVERTONE CRYSTALS supplled in metal
iameter .050

HC/6U holders—pin spacing .486
10 to 30 MC .005 tolerance. .
30 to 54 MC .005 tolerance. .54.10 ea.
55 to 75 MC .005 tolerance. .54.25 ea.

FUNDAMENTAL FREQ. SEALED cRYSTALS in HC/6U
holders from 1400KC-10 000KC any trequency soogotol-
..................... €a.

TEXAS CRYSTALS TRANSISTORIZED
100 KC MARKER OSCILLATOR

Compact, portable, In av.t.ractlve metal carrying case with
handle. Size: 4"H x 3"W x 6"D Connects to any receiver to
get 100 KC markers trom 100 KC to 50 M

Tactory wired with two transistors, one 100 95
KC crystal, self-contalned battery. Shipping $17
welght, 10 0z. Add 50c¢ tor prepald parcel post Net

MARINE FREQUENCY CRYSTALS—AIll marlne tre-
quencles from 2000-3200 KC .005 tolerance 15
(Supplied in elther FT-243, MC-7, or FT- 171 holders)

RADIO CONTROL CRYSTAL e 27.255 MC sealed crystals
(%” pin spacing . . . specify pin diameter . . . .093 or5 .050)
0 ea.

Stock erystals in FT-243 holders Irom 5675 KC to 8650 50c¢
KCIn 25 KCBteDS . oo vcvmvvewrmnetnnsaninons

¥FT-241 lattice crystals in all frequencles from 370 KC 50C
to 540 KC (all except 455 KC and 500 KC)......
Matched pairs = 15 cycles $2.50 per pair,

200 KC Crystuls $2.00; 455 KC Crystals, $1.00; 500 KC

Crystals, $1.00; 100 KC Frequency Standard Crystals, $4.50;

1000 KC Frequency Standard Crystals, $3.50; Dual Sockef

;osr FT 243 Crystals, 15¢; Ceramic socket HC/GU Crystals,
Co

1$3.85 ca.

(Add 5c¢ per crystal for pastage and handling)
WRITE FOR CATALOG AND QUANTITY PRICES

Texas Crystals

The Biggest Buy in the U.S.

8538 W. GRAND AVENUE RIVER GROVE, ILL
ALL PHONES — GLADSTONE .3-3555

Terms; All items subject to prior sale and change of
price without notice: Al érystal orders MUST be ac-
compunied by check, cash or M.O. WITH PAYMENT
IN FULL, NO C.O.D.s, Postpaid shipments mode §
U.S. ond possessions. only. Add 5¢ per crystal for
postage ond handling ¢harge.

l DEPARTMENTS

Carl & JeHrY .civiee oo o gnaale g s oo John T. Frye 8
Letters from QurReaders . .. ....,........... 20
Out of Tune. N T 24
POP’tronics Bookshelf LD e Gt ) S 26
Kit Builder’s Korner................ ..o 70
Among the Novice Hums Herb S. Brier 79
ATer Class .o o ipente - g e im0 sl A okobons = lolol 85
Transistor Topies . ................Lou Garner 88
Short-Wave Report. . ............ Hank Benneft 90
Tips and Techniques ...............o0een . 98
Tools and Gadgets 104

COMING NEXT MONTH
{AUGUST)

s

POPULAR "

(ON SALE JULY 22)

Our cover photo next month shows RCA’s
EPS-16 tracking radar in use at the missile
testing center at Cape Canaveral. [ts range
is classified but is said to be over 2500 miles.
Just how this radar works, together with its
companion at Grand Bahamas 150 miles
away, should make fascinating reading, es-
pecially since the Range Safety Officer uses
data from these radars in pushing (or not
pushing) the “destruct” button.

make a power supply that will substitute for

operated portable receiver . . . an electronic
foghorn for your boat . . . the ’Quizzomat”
with built-in “cheat catcher”” and “suspense’’
circuits .
hi-fi components,

IN THIS MONTH’S

RADIO & TV NEWS

(JuLy)

Speakers for Stereo

Electronic Ignition Analyzer
Simple Transistor Mixer
Transistorized Automatic Key
Two-Band V.H.F. Converter
Designing a Telephone Amplifier

Do-it-yourself articles will include: how to

the A and B batteries of almost any battery-

and how to interconnect your

¢ Always say you saw it in—POPULAR ELECTRONICS



The ONLY Integrated High-Fidelity

Speaker System and Enclosure
for use

Inside or Out!

“onLy $4 800 AuDIOPHILE NET

NEw SledlioYores’ MUSICASTER

You’ll enjoy your high-fidelity listening
all the more when you can relax and hear
it outdoors in the gentle breeze of sum-
mer. Enliven a Saturday afternoon with
an outdoor dance party . . . or broil steaks,
lounge on the patio, to high-fidelity back-
ground music. Wherever you use your
Musicaster, you’ll appreciate your high-
fidelity system just that much more!
Musicaster is weather-proof for outdoors,
handsome for indoors, portable and sturdy
for a quick, easy change to any listening
locale.

VERSATILE MUSICASTER SPEAKER/ENCLOSURE SYSTEM

DESIGNED FOR BOTH INDDOR AND OUTD®OR USE.

o TRUE HIGH-FIDELITY SOUND . ... In the Electro-vvice tradition.

OUTDOORS OR IN—-ALWAYS RELY ON E

July, 1958

« WEATHERPROOF . . . 2 true outdoors-the-yzar-around system.
« EASY TO INSTALL . .. simply place it where you want i1
« PORTASBLE ... wonderfully light and easy 1o carry.

« RUGGED DIE-CAST CONSTRUCTION . .. ideal for patio or rumpus-
room activities.

« STEREOPHONIC SOUND . . . use two easily-portable Musicasters!
« PUBLIC ADDRESS SYSTEM ... use It as a family paging unit.

Frequency Response.........
Impedance

.60 to 16,000 ¢ps

biss b o s - 4401 - /0TS,
Power Handling Capacity. ... .30 watts continuous duty
G st o e 21"
Width. . ...... L2147
Depth. .. ... 4"
Finish....... . p T Baked enamel

The MUSICASTER is an exclusive product of

EleclhoYoree

INCANADA: -V of Canada, L1d., 73 Crocklord Blvd., Scarborough, Ontarlo

ELECTRO-VOICE, INC.
BUCHANAN, MICHIGAN

-V FOR HIGHEST-FIDELITY SYSTEMS!



FULL-TIME classroom and

laboratory training for a

CAREER v
FUTURE

IN ALL PHASES OF

ELECTRONICS

Rapid strides in the development
of TV, Radio, Radar, and Guided
Missiles have made electronics the
fastest growing technical career
open to young men today .. . a
career that offers high pay, secur-
ity and rapid advancement.

The Radio Engineering Institute
offers you an opportunity to be
fully trained to take your place in
this exciting, interesting field. REI
is a full-fledged, recognized school
where you can get proper training
in classrooms, labs, and shops un-
der the guidance of skilled, experi-
enced teachers. Resident training
is easier — more complete — and
costs less than you may think.

If you are interested in a career
with a future — higher pay — and
have completed high school or its
equivalent, send today for the new
REI booklet. It contains complete
information on courses offered at
REI, facilities, equipment, fees,
housing and lifetime job placement
service. There’s no obligation and
no salesman will call on you.

FOR
INFORMATION
ON A CAREER

WITH A
FUTURE
SEND COUPON
TODAY!

RADIO ENGINEERING INSTITUTE,
2610 Leavenworth Street, Omaha, Nebr,

Dept. JU-58

Name.........

(please’ pri.r;lf.)
Address. . .G ; N S

Lo R .- T N LI O —
liust paste on post card and mail)

HIGH PAYING POSITIONS WITH SOME OF THE NATION'S
LEADING MANUFACTURERS AWAIT RE!I GRADUATES

Parfum Elektronique

NORMA was taking a Sunday afternoon
siesta in a hammock stretched beneath
the trees of her backyard. In her crisp
blouse, tailored shorts, and dark glasses, she
made a very pretty, relaxed picture lying
there in the hammock. Suddenly, though,
she wrinkled her nose in distaste, sat up,
and looked all around.

Chortling with glee, Carl and J erry rose
from where they had been hiding behind the
hedge and came over to the hammock. J erry
was carrying a rather strange object—
strange, at least, for a boy to be carrying.
It was a large woman’s purse made of
basket-woven metallic ribbon so that it
looked more like a miniature silver clothes-
hamper than anything else.

“I might have known!” Norma said, as
she smiled down at the two boys who had
sprawled on the grass. “How did you jokers
produce that horrible smell 2’

“You, lucky girl, are the very first person
to experience our new invention, Parfum
Elektronique,” Jerry announced grandly.

“Only the belle of Buzzard's Roost would
be caught dead wearing that perfume,”
Norma said with conviction.

“That putrid smell was just one of our
six basic odors,” Jerry explained. “What
does this smell like ?”” he asked, as he fum-
bled with something on the bottom of the
purse. Instantly a sweet, flowery odor
seemed to come from everywhere.

“Magnolia,” Norma replied.

“And this?”
“Gingerbread . . . pine trees .. . fruit
stand . . . burning rags,” Norma ticked off

the odors that wafted up from the purse.

“Right on the nose!” Carl exclaimed, as
he and Jerry swapped pleased glances. “You
identified correctly every one of our six
basic odors: spicy, fruity, flowery, scorched,
resinous, and foul.”

“How does the-the-the little stinker
work ?” Norma wanted to know.

“This purse has a false bottom. In the

Always say you saw it in—POPULAR ELECTRONICS
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BUILD 125 COMPUTERS
AT HOME WITH GENIACG

With the 1958 model GENIAC®, the original electric brain construction kit
including seven books and pamphlets, over 400 parts and component rack,
and parts tray, and all materials for experimental computer lab plus
DESISN-O-MG?@.

A COMPLETE COURSE iN

COMPUTER FUNDAMENTALS

The GENIAC Kit by itself is the equivalent of a comnplete course in
computer fundamentals, in use by thousands of colleges, schools and
industrial training labs and private individuals. Includes everything
necessary for building an astonishing variety of computers that reason,
calculate, solve codes and puzzles, forecast the weather, compose music,
etc. Included in every set are seven books described below, which in-

troduce you step-by-step to the wonder and variety of computer funda-
mentals and the special problems involved in designitig. and building
your own experimental computers—the way so many of our customers
have.

ANYONE CAN BUILD IT!

You can build any one of these 125 exciting electric brain machines
in just a few hours by following the clear cut step by step directions
given in these thrilling books. No soldering required . . . mo wiring
beyond your skill. But GENIAGC is a genuine electric brain machine—
not a toy. The only logic and reasoning machine kit in the world that
not only ads and subtracts but presents the basic ideas of cybernetics,
boolean algebra, symbolic logic automation etc. So simple to construct
{hat a twelve year old can build what will fascinate a PhD. In use
by thousands of schools, colleges etc. and with the special low circuitry
you can build macliines that compose music, forecast the weather, which
have just recently been added.

TEXT PREPARED BY MIT SPECIALIST

Dr. Claude Shannon, known to the readers of Popular Electronics for
his invention of the electronic mouse, that runs a maze, learning as i¢
goes, formerly a research mathematician for Bell Telephone Labora-
tories is now a research associate at MIT. His books include publica-
tions on Communication theory and the recent volume ‘‘Automat
Studies’’ on the theory of robot construction. He has prepared a paper
entitled “A Symbolic Analysis of Relay and Switching Circuits’” which
is available to purchasers of the GENIAC. Covering the basic theory
necessary for advanced circuit design it vastly extends the range of
our kit.

The complete design of the kit and the manual as well as the

special

book DESIGN-O-Mat® was created by Oliver Garfleld, author of “Minds
and the ‘‘Re-

and Machines,”” editor of the “Gifted Child Magazine’’
view of Technical Publications.”

The 1958 GENIAC comes complete with the following books and
manuals and over 400 components.

1) A sixty-four page book "Simple Electric Brains and How to
Make Them."”

2) Beginners Manual—which outlines for people with no previeus
experlence how to create electric cireuits.

3) A Symbolic Analysis of Relay and Switching Circuits” By
Dr. Claude Shannon provides the basis for new and exciting ex-
perimentai work by the kit owner who has finished bgok No. 1.

O
O

4) DESIGN-O-Mat® introduces the user to over 50 new circuits l
thut he can build with GENIAC and outlines the practical prin-
ciple of circuit design. I
5) GENIAC STUDY GUIDE equivalent to a camplete course in
computer fundamentals, [ ]
literature.
6) A Machine to Compose Music shows in an actual eircuit what I
other GENIAC owners have been able to do on their own in de-
slgning new deviges. I
7) A Machine to Foreeast the Weather— -again a new adven-
ture in seientific thinking created by one of our users who wus l
trained on his GENIAC Kit. l
Plus all the components necessary for the building of over 125
machines and as many others as you can design yourself.
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this guides the user to more advanced

Name ..

Address

—------ﬁ------------

ONLY

$‘| 995

OVEk 20,000

SOLD

We are proug?tgn%nounm that over 20,000 GENJACS are

in use by s: customers—achools, colleges, indus-
trial firms and privato indtviduals—a tribute to the skill
and design work which makes it Am rica’s leading
sclentific kit. People lke yourself with a desirs to
inform themselves about the computer fleld know that
GENIAC is the only method for learning that includes
both materials and texts and is devoted exclusive to the
problems faced in computer study.
You are safe in joining this group because you are fully
protected by our guaraniee, and fiave a complete question
and answer service available at no cost beyond that of the
kit itsclf. You share in the experience of 20,000 kit
users which contributes to the success of the 1958
GENIAC—with DESIGN-0-Mat® the exclusive produpt
of Otiver Garfleld Co., 1no., a Geplac is truly the most
complete and unique kit of its kind In the world.

COMMENTS. BY
CUSTOMERS

We know the best rccommendation for GENIAC 13 what
it has done for the pecple who bought it. The camments
from eur customers we like best are the ones that come
in dally attached to new circults that have been created
by the owners of GEMIACS. Recently one man wrote:
“GENIAC has opened a new world of {hinking to me."’
Another who designed the ‘‘Machine that Forecasts
the Weather’” commented:

“Seperal months ago I purchased your GENIAG Kit and
Jound ¢t on excelient piece of equipment. 1 learned 6
lot about computers /:rgm the enclosed books and pam-
phlets und I am tow esigning ¢ small reloy comptiler
which will include aritimetical and logical units . . .
another of my_pet projeots in cybernetics 75 ¢ weather
forecaster: 1 find that your GENIAC Kit may be uscd
in their consiruction. 1 enclose fhe circuils and their
ezplungtion.” Eugene Dowling, Malden.

Oliver Garfield Co., Inc.
108 Eask 16th St., N. Y. 3, N. Y.

Please send me at once the GENIAC Electric Brain Construction
I<it, 1958 model.
be returned in seven
I hare enclosed $19.95 (plug 80« shipping in U. 8., $1.50 west
of Miss.. $2.00 foreign), 3% New York City Sales Tax for N. Y,
City Residents.

Send GENIAC C.0.D.
charge.

Dept. PE-78

1 understand that it is guaranteed by you and may
days for a full refund if 1 am nat satisfied.

I will pay postman the extra c¢.0.D:
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Leo Says:

herg’s the
Perfect Pair
for
eo . LOW COST - HIGH POWER
"weara " from

“World’s Largest Distributor of Amateur Radio Eqpt.”

. WLﬁq:;Zdel UM-1 Kit

(less tubes)

$3250 c..

or Wired, $49.95
$5.00 down
$5.00 per mo.

Supplies 10-45 watts audio output, depending on tube
types and class of operation. May be used as Class
A or B modulator to modulate RF inputs 8-100w, or
as drive for higher power modulator, or as PA ampli-
fier. Output matching impedance, 500-20,000 ohms.
Carbon or crystal mike may be used: provisions for
external meter for monitoring modulator cathode
currents; for remote control of modulator. 6F6, 6KS6,
6V6, 6L6, 5881 or similar tubes may be used as
modulators, Complete instructions included. Size,
with cover ($3.00 extra), 6x7x11".

Ideal Companion for

g Globe Chief 90A

$74.50 Cash
$7.45 Down

$615 per mo.
KIT: Only $59.95

A handsome, compact, self-contained 90W transmitter.
Completely bandswitching, 160-10M, Combination Pi-
Net with provisions for antenna change-over relay,
8peech modulator input, VFO input and operation.
Built-in, well-filtered power supply. Modified Grid-Block
keying. ' Kit contains prepunched chassis, all parts and
detailed assembly instructions.

FREE 1958 CATALOG!

New 200 page catalog with hun.
dreds of illustrations of over
15,000 quality items from the
nation’s leading manufacturers.
Everything for the ham, hi-fi
enthusiast, experimenter and serv.
iceman. Send for your copy today!

PP oaomomom s e
[0 Free Catalog! Info on [J Chief

NAME:
lADDRESS:
'CITY & STATE:

8----

Carl & Jerry (Continued from page 8)

compartment beneath are six coils of re-
sistance wire wound on an asbestos form.
Each coil can be connected through a sepa-
rate rheostat to a battery, and each is
coated with a substance that gives off a
different distinctive odor when it is heated
by current flowing through the resistance
wire, The more current, the stronger the
odor. By proper selection and mixing of
these basic odors, we expect to be able to
reproduce all recognizable smells—some fif-
ty or more in number.”

“Where did you get the stuff to put on the
coils ?2”

“Pastes made of ground-up incense cakes
took care of the spicy, resinous, and flowery
smells. Stuff scraped off a selenium rectifier
gives a dandy putrid odor. Scrapings from
a wool sweater mixed into a paste gives that
scorched smell, and the druggist fixed us
up with some oils to produce the fruity
odor.”

“Excruciatingly interesting,” Norma said
languidly as she smothered a yawn and lay
back in the hammock.

“It’s a lot more than interesting,” Carl
urged. “Think of being able to have exactly
the right scent with you for every occasion
and of being able to change the nature and
intensity of the fragrance at will.”

“I'll think of it,” Norma promised drow-
sily.

“We want you to do something about it,”
Jerry broke in. “We want you to try our
invention out on your date tonight.”

“Now just a little minute!” Norma said,

. . . "Right on the nose!" Carl exclaimed. "You
identified correctly every one of our basic odors:
spicy, fruity, flowery, scorched, resinous, foul" . . .

Always say ‘you saw it in—POPULAR ELECTRONICS
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an INDEX

BETTER JOB,

A BRIGHTER

"LET DeVRY TECH PREPARE YOU IN ,
: REPARE YOU (N, FUTURE

SPARE TIME AT HOME AS AN

ELECTRONICS
TECHNICIAN

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Electronics

P

Guided
Missiles

Micro-Waves

Laborers and bookkeepers, store clerks, shop men, farm- 3 Communications
ers, salesmen — men of nearly every calling ~ have taken the l
DeVry Tech program and today have good jobs or service f

shops of their own in Electronics. You don't have to quit your
present job. If you are 17 to 55, see how you may get your-
self ready for a future in the fast-growing Electronics field.

Whether you prepare at home ar in our well-equipped
Chicago or Toronto Laboratories, you get sound, basic training
in both principles and practice. At home, you use educational
movies. You build actual circuits and test equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared to step into a good job in an excitingly
different field. You may even start a service shop of your own.
Mail coupon for free facts today.

Industrial
Electronics

Computers

Avutomation
Electronics

Live-Wire Employment Service Draft Age? :
Remote Control

SAMPLE BOOKLET I pudliest 2 et o Your Own
Bl s ven 5 s te of g sty . W service shop
s P Y

moy toke advantoge of the opportunities in this fast- @ - :
MAIL TODAY FOR FREE FACTS

Puts you in touch with job ‘We have valuable informatien
opportunities—or helps you for every man of draft age; 0 Sysl'e ms
toward a better position in if you are subject to military
the plant where you are service, be sure to : o
[ employed. theck the coupon. A g =
2ol 2 ‘ Broadcasting
ectronlcs ._

growing field.

“One of North America’s Foremost Electronics Training Centers”

1 DeVry Yechnical Institute

Ac:roe,d:'le(,c:i‘l:dr':TbEf ' 4141 Belmont Ave., Chicago 41, 1IL, Dept. PE-7-0 :

Fome Study Council Ploase give me your “REE booklet; “’Electronics ond YOU,” ond tell me
how | may prepare Bo enter one or more branches of Electronics as '

listed above.

NAME AGE '
Ploase Print '

STREET APT.
cry ZONE STATE l
CHICAGO 41, ILLINQJS ] Check here if subject to military training. '
FORMERLY. 1090 DeVry Tach's Canadian Training Center is focoted ot '

DiFOREST'S TRAINING, INC. 626 Roselawn Averwe, Toronto 12, Ontario
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Carl & Jerry (Continued from page 10)

whipping off her sun glasses and opening
her dark eyes wide. “This date of mine to-
night is a brand-new one, and I'm taking
no chances of flubbing things up. In the
past, you know, some of our electronic ex-
periments with my love life have not turned
out too well; so this time I appreciate the
honor, but I'm not having any.”

“I think the girl needs a little gentle per-
suasion,” Jerry said quietly to Carl as they
both rose to their feet.

“Right!” Car] exclaimed as he grabbed
both sides of the hammock and brought
them together over the top of Norma. He
held them in place in spite of Norma’s
shrieks, struggles, and threats, until Jerry
fastened them together with two huge horse-
blanket pins that had been clipped around
the hammock ropes. Then the boys stood at
each end of the hammock and tugged alter-
nately at the ropes to bounce and toss the
pinned-in girl wildly about.

“Stop! Stop!” she finally gasped. “I'll do
it! And if you've messed up my permanent,
I'm going to kill you both.”

“Ah, Norma,” Carl said, unfastening the

pins and grinning down at the tousled but
very pretty girl; “from now on you will
always be our favorite pin-up!”

“What chance has a poor girl got against
such a bullying, flattering pair?” Norma
asked, smiling in spite of herself, as she
smoothed her hair. “Clue me in on how to
work Parfum Elektronique.”

“Just remember that when the lid-snap
of the purse is toward you the little knobs
on the bottom, reading from left to right,
control spicy, fruity, flowery, scorched, res-
inous, and foul odors in that order. The
farther you turn a knob clockwise, the
stronger will be the smell,” Jerry explained.
“Turning a knob entirely counterclockwise
cuts off that odor. Until we've had time to
do more experimenting, I'd stick to one
basic odor at a time. You can’t be sure what
kind of results you might get if you try to
mix them.”

“Gotcha!” Norma said, picking up the
purse and starting for the house. “If you
two are still up when I get home, I'll give
you a report.”

ARL AND JERRY certainly intended to
be up. Eleven-thirty found them sitting

GENERAL Specifications applying to all models:

Highest quality workmanship and materials, silver
plated coils, ¢eramic copacitors and advanced design
assures maximum performance with the longest bottery
life, Sensitive receivers con detect signals os small as one
microvolt ond feature automatic volume control ond [
noise clipping. Transmitters use high level omplitude
modulation, have a power input of one watt to the R.F.
stage and will rodiote o signal for | to 5 miles (depending
on obstructions using antennas supplied. Up to 40 miles
have been reported by some of our customers when
communicating with stations having directional beam
ontennas. Rgdiophones can be used singularly to com-
municate with fixed stations or two or more to communi-
cate with each other providing they are for the same
frequeacy band. Fully portable, no exterpal connections
needed. Uses standard radio and flashfight batteries ovailable ot your
local stors. Total welght of comp!er,exugjt including oll accessories is
less than SY2 Ibs. !

Model TC-144. Meets F C C requirements far general cless amateur
license. No minimum age requirement. Variable frequency transceiver
circuit. Tunes from 144 to 148 mc. Wired, tested and guoranteed elec-
fronic chassis complete with two high frequency triodes (3A5) $7.98

Model TR-144. Similar to above but with independently tuned re-
ceiver and transmitter circuits, using 4 high frequency triods (2-
3AS5's). Permits receiving frequency to be changed without affecting
transmitting frequency.a.o.onninn., .. 2 %00 dboono =+ $11.98

Model TRX-50. Crystal controlled transmitter and voriable fre-
quency receiver with R\F. stage. Tunable from 50 to 54 mc. Meets
F C Crequirements far general and technician ‘class amateur licenses
as well as for civil defense and other special services. Wired, tested
and guaranteed electranic chassis complete with six high frequency

triode. (3-3A5's) ...... 5008500000 a6k Nccoo000800 ... $16.98
Model TRX-50-A. Similar to above but with transistorized audio
booster stage for extra loud reception. ................. $18.98

ASSEMBLE YOUR OWN

WALKIE-TALKIE RADIOPHONES

SPRINGFIELD ENTERPRISES

for as little as

$7.98

plus accessories

NOW 4 MODELS to
CHOOSE FROM
IMPROVED CIRCUITS
GREATER POWER
TRANSISTORIZED

The following accessories are required to complete
the walkie-talkie as illustrated.

Strong 16 gauge 8° x 5° x 3° aluminum case
satin efched ond anodized with all holes punched
for quick assembly. Heavy duty battery halders with
phosphar-branze contacts, battery switch, telephone
handset cradle, retractable coiled card, adjustable
shoulder strap, 18" or 24" antenna with loading coil
{depending on frequency) and necessary hardware.
Alllforionlysrrr s §stws el 1k en ST A A W = $9.98

W estern Electric telephone handset with push-to-talk switch..$6.98
Handset similar to above but used surplus................ $3.98

Input and output impedance matching transformers for either of
the above handsets. Both for. .. oo v vvinnn e ennennnnns $1.98

Very active quartz transmitting crystal for models TRX-50 and
TRX-50-A ground to .01% of your desired frequency and hermeti-
callylsealeu e S s o S g fil bl i e el LUV ik el B $3.98

HOW TO ORDER: If your dealer cannot supply you with prod-
ucts you may order direct fram our factory by checking each item
desired and ADD 5% of total for postage and insurance. Orders
not paid in full will be sent COD for the bolance due. COD orders
must include $3.00 deposit. All orders immediately acknowledged.

Dealer inquiries invited,

FREE power output indicator kit with each order over $20.00,
Manvufacturing division
Box 54-E7, Springfield Gardens 13, N.Y.
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“HOW A ‘CRAZY
RUMOR GOT ME
PROMOTED!”

F il
A/\

I picked I.C.S. because it’s the oldest and larg-
est with 257 courses. The training is quick and
thorough. It’s recognized by my company and
accredited by the National Home Study Council.
You study in your spare time and get personal-
ized, practical instruction—know-how you can
apply next day on the job.

What | overheard one morning shook me
right out of a rut! '

“Company’s getting ready to cut back . ..
bound to be layoffs,” I heard them say. “Just
another crazy rumor,” I told myself.

Just the same, I took quick stock of myself
that night. Came up with four good reasons why

the company would keep me on: That was a year ago. There have been two

layoffs since then. While some of the others were
just hanging on or being released, I was moving
up. My L.C.S. training started something. Not
only did it get me promoted (with a fat pay
hike), but it put me in line for real advance-
ment.

Three years’ experience
Getting along with foreman
Turning out acceptable work
Prompt and dependable
And four just-as-good reasons why they might
let me go:
Making no real headway
Others better qualified
Still rated ‘‘semi-skilled”
Needs special training
1 wasn'’t in trouble. But I sure wasn’t ““in solid”
like I should be. That’s when I made up my
mind to enroll for training with I.C.S.

Don’t wait for a “crazy rumor” to set you
straight. Take out your “job insurance” right
now. Mail the coupon and get full, free details
on how L.C.S. has helped thousands, how it can
help you. No obligation—and you get three
valuable books free! (1) How to Succeed; (2)
Catalog of opportunities in the field of your
choice; (3) Sample lesson (math).

For Real Job Security—Get an L. C. S. Diploma! oy 2

I. C.S., Scranton 15, Penna. patignal Home Study Council
INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 73295F, SCRANTON 15, PENNA. (Partial list of 257 courses)
Without cost of obligation, send me “HOW to SUCCEED" and e opportunity booklet about the feld BEFORE which | have marked X (plus sample lesson):

ARCHITECTURE
and BUILDING
CONSTRUCTION

O Air Conditioning

O Architecture

QO Arch. Drawing and
Designing

O Building C t

AVIATION
O -Aero-Engineering Technology
D Aircraft & Engine Mechanic
BUSINESS
0 Accounting
0 Advertising
0 Business Administration

O Building Estimator

0 Carpentry and Millwork
O Carpenter Foreman

O Heating

0 Interfor Decoration

[ Painting C:

a

O Cost Accounting

0 Creatlve Salesmanship

[ Managlng a Small Business
O Professional Secretary

0 Publlc Accounting

O Plumbing

O Reading Arch. Blueprints
ART

i Commercial Art

1 Magazine & Book lllus.

O Show Card and
Sipn Lettering

O Sketching and Painting

AUTOMOTIVE
O Automobiles
O Auto Body Rebuilding
and Refinishing
() Auto Engine Tuneup
O Auto Technician

ap A Agent

[ Salesmanship

0 Salesmanship and
Management

O Traffic Management
CHEMICAL

O Analytical Chemistry

{3 Chemical Engineering

[ Chem. Lab. Technlcian

O Elements of Nuclear Energy

0 General Chemlstry

O Natural Gas Prod. and Trans.

Q Petroleum Prod. and Engr.

) Professional Engineer (Cher)

D Pulp and Paper Making

CHVIL
ENGINEERING
D Civil Engineering
=] Cpnslruction Engineering
O Highway Engineering
O Professional Engineer (Civil)
D Reading Struc. Blueprints
O Structural Engineering.
0 Surveying and Mapping

DRAFTING
O Aircraft Drafting
D Architectural Drafting
0 Drafting Machine Design
0 Electrical Drafting
O Mechanical Drafting
[0 Sheet Metal Drafting
O Structural Drafting

ELECTRICAL
O Electrical Engineering
DO Elec. Engr. Technician
O Elec. Light and Power
O Practical Electrician
O Practical Lineman
D Professional Engineer (Elec)

HIGH SCHOOL
O High School Diploma

DO Good English
O High School Mathematics
D Short Story Writing

LEADERSHIP
DO Industrial Foremanship
O Industrial Supervision
O Personnel-Labor Relations
D Supervision

MECHANICAL
and SHOP
O Diesel Engines
DO Gas-Elec. Welding
O Industrial Engineering
O Industrial Instrumentation
DO Industrial Metallurgy
D Industrial Safety
O Machine Design
[ Machine Shop Practice
3 Mechanicat Engineering
D Professional Engineer (Msch)
O Quality Control
O Reading Shop Bluepfints
D Refrigeration and
Air Condltioning
O Too! Design O Tool Maliing

RADIO, TELEVISION
O General Electronics Tech.

O Industrial Electronics

O Practical Radio-TV Eng'rg
O Practical Telephony

O Radio-TV Servicing

RAILROAD
[3 Car Inspector and Air Brake
[ Diesel Electrician
O Diesel Engr. and Fireman
O Diesel Locomotive

STEAM and

DIESEL POWER
O Combustion Engineering
O Power Plant Engineer
D Stationary Diesel Engr.
O Stationary Fireman

TEXTILE
[ Carding and Spinning
O Cotton Manufacture
O Cotton Warping and Weaving
[ Loom Fixing Technician
[ Textile Designing
[ Textile Finishing & Dyeing
O Throwing
O Warping and Weaving ,
O Worsted Manufacturing L

Name. Age_ Home Addiess —
City. Zone. State Working Hours AM. to P.M.
= Canadian residents send coupon Yo International Carrespondence Schools, Canadian, Ltd.,

|, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
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presents
the world’s
pickup
cartridge

a
new
MAGNETO-DYNAMIC

design
by Philips of the Netherlands

*to
find

out
which

pickup
cartridge

is the finest
and why the NORELCO is the

... rite
to

NORTH AMERICAN PHILIPS CO., INC.
High Fidelity Products Division, Dept. 2F-7
230 Duffy Avenue, Hicksville, L. 1., N, Y,

| Carl & Jerry (Continued from page 12)

on the moonlit front steps of Jerry’s house.

“Say, Jer,” Carl drawled, “I've been think-
ing.”

“So.”

“If those resistance coils of the Parfum
Elektronique were resonated with capaci-
tors to different supersonic frequencies, or
| were fed from external circuits resonated

at these frequencies, the coils could be
| heated with the high-frequency circulating
currents instead of a battery. If these super-
sonic frequencies were used to modulate a
radio or TV carrier, and our gadget was
attached to the receiver so that these re-
covered supersonic signals activated it, the
broadcaster could produce any fragrance
wanted in any amount desired by regulating
the frequency and strength of the super-
sonic modulation.”

“So now you're inventing Smell-O-
Vision,” Jerry said with a chuckle. “Others
have thought of that, too. There’s one big
catch in trying to work out a complete sys-
tem for reproducing odors faithfully at a
distance. No one has been able to come up
I with an ‘electronic nose’ that will translate
odors into electrical currents having dis-
tinetive characteristics determined by each
particular odor. Incidentally, a plain old
nose is a pretty doggoned sensitive detector.
It can easily detect 1/460,000,000 of a milli-
gram of mercaptan diffused in the air—"

Norma’s house. A tall young man helped
her out of the car and escorted her to the
door, but he did not dally. In fact, he seemed
in unseemly haste to get back to his car.

As the car went around the corner, Norma
came out and sat down in the porch swing.
Carl and Jerry plopped down on both sides
of her. “How did it work?” Carl asked
anxiously.

“Well,” Norma said, “at first, everything
worked fine. We went to a show at the

|
; He broke off as a car pulled up in front of
l
l

|
[
| ‘State,” and about halfway through the fea-

-+ . And then the boys tugged alternately at the
ropes to bounce the pinned-in girl wildly about . . .

Always say you saw it in—POPULAR ELECTRONICS
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SEE THE AMAZING

ALLIED knight-kitsS

IN THIS EXCITING ELECTRONICS CATALOG

AT

_.":‘:'i B

LuLes

THERE'S A knight-Kkit FOR EVERY NEED
o LOWEST COST  EASIEST TO BUILD
o LATEST DESIGN  » FINEST QUALITY

Do-tp-yourseir: save up 10 §0%

EASY
TERMS
AYAILABLE

knight-kits:

BEST BUY

knight=kits:
HI-Fl BEST BUY
e HOBBY
KITS

« 18-Watt Amplifier o FM-AM Tuner

o 30-Watt Amplifier o FM Tuner

« 25-Watt Amplifier » Preamplifier

« 20-Watt Amplifier » 2-Way Speaker System
o 10-Watt Amplifier o 3-Way Speaker System

o “Space-Spanner” Radio o 5.Transistor Portable
« “Dcean-Hopper” Radio « 2-Transistor Pocket Radio
» “Ranger™ Superhet Radio Transistor Lab Kit

= « 2-Way Intercom « 1-Transistor Radio
o « Electronic Lab Kits « Photoelectronic System
knight-kits:z b « Crystal Set » Electronic Photoflash
BEST BUY « Wireless Broadcaster » Phono Oscillatar
INSTRUMENT
KITS
67 el knight-kits:
« 5" Oscilloscopes BEST BUY
« Vacuum Tube Voltmeter
- « Tube Tester AMATEUR
: o VOM's KITS
- = « RF Signal Generator ‘
» Capacitor Checker  + Signal Tracer o All-Band Ham Receiver o 50-Watt Transmitter
. R/C Tester « Audio Generator a Self'POWefed VFO « RF ugn Brldge
« Transistor Checker « Sweep Generator 00 ke Cryst : : .
" Flyback Checker - R/C Substitution Boxes ol rystal Calibrator « Code Practice Oscillator

o Battery Eliminator « Voltage Calibrator A |_ L1 = D R A D | O

ALLIED RADIO CORP., Dept. 120-G8
100 N. Western Ave., Chicago 80, 1il.

[ Send FREE 1958 ALLIED 404-Page Catalog

404-PAGE ALLIED CATALOG

Send for this value-packed catalog
featuring the complete ALLIED KNIGHT-KIT
line, as well as the world's largest stocks of
‘everything in Electronics. You'll want this
valuakle, money-saving Buying Guide.

1ok City. Zone State ————

write For Your FREE copy ToDAY? i ———————EEEE
July, 1958 15



Carl & Jerry (Continued from page 14)

The TRUTH Ab@ut ture picture there was a romantic scene

° ° with the hero talking to the heroine beneath
Radlo_Tv_ Eiectronlcs a big pine tree. I cautiously reached down
1 8% _ A ’ and gave that ‘resinous’ knob about half a
» Electronics is the fastest-growing major U. S. industry. .
4,200 of 11 5 T imploy a work force of 1,500,000, with | turn, and the most wonderful odor of pine
sales of $11.5 billion annually. And Radio-TV servic.
ing and broadcasting continues strong . . . better than needles came out of ,the purse: Everyone
:(\;er bﬁfore.T%atest coﬁnt: 120 mlillion radios p}us over around us began to sniff and whisper to one
million sets. ere is real opportunity for men ‘ : : .
who are willing to prepare for the s "t another, ‘Do I imagine I can smell that pine
| tree?’

“A little later there was another scene in
which a car upset a fruit vendor’s cart; and
when I turned on the ‘fruity’ odor, the peo-

{ ple around us almost created a disturbance
with their unabashed sniffing. They thought
it was something the theater management
was pulling.”

¢¢ A FTER THE SHOW,” Norma contin-
ued, I was hungry as a bear, but
George, my date, said nothing about eating.
When we were waiting at a stoplight, I gave
the ‘spicy’ knob a little nudge, and all at
once the car took on the appetizing smell of
a bakery. ‘Say,’ George says to me, ‘how
about getting something to eat? All at once
I'm starved.’
“My faith in your gadget was mounting by
I would like to send you my FREE book shown above. the minl‘lte' and soon I was to have further
It will tell you all about the Electronic;-Radio-Televi- | proof of its power. We went for a drive
sion field . . . show you the many high-pay careers
open to trained men .. . and explain how "you can |aft0r we ate, and George suggested we
O ey, "Dt Dindmum of tine, freatly ovoeeds | PAK and ‘enjoy the beauty of the et
the supply. Just check the positions held by these re- However, when he pulled off on that little
e e, SRR B mr o b '3“3?,;‘3*1‘;‘,5;%:5’;‘;“_j;?afi; Street Bridge,
Commiarton? T1arban ey, TGN Aiele Enerey | dec e s .
Radlo Co. Over 50,000 successful graduates since 1931, breath and turned that far-rlght knOb’ the
/ ‘putrid’ one, full on. The result was in-
/ lstantaneous. George gasped, ‘Something
( must be dead around here’; and he started
the car and took off in a shower of gravel.
“A little later he pulled off the road on

APPROVED
FOR
VETERANS

C. L. Foster, President
Clip and Mail TODAY — No Obligation
"ELECTRONICS DIVISION—Central Technical Institute

lland all he wanted to talk about was his

f| precious car: how fast it would go, how easy

| it was to start on cold mornings, how many
------ miles-to-the-gallon he got, and so on.

I “After about a half hour of this I decided

I something had to be done; so I quietly

v § turned up the ‘flowery’ knob. The most

e e i ' aimgice B o= o o we we as wf| Deautiful fragrance of dew-washed magno-

16 Always say you saw it in—POPULAR ELECTRONICS

am interested in  [J Home Study  [J Resident Training

3 - § that high bluff at Cedar Rapids, and we sat
i Dept. A-78, 1644 Wyandotte St., Kansas City 8, Mo. I there looking down at the moonlight glim-
(Offering engineering technician curricufa accredited

' B by Engineers Council for Professionaf Development.) lmering on the Wabash below and shining
Please tell about ] ' training Hfy ME 5

] irorqaohlghl-g.}xey;:I")olg(e‘rr.:)r)l?;s )clf::eg.ou?cr:m”;%eg?gc“r‘i':m(‘s) of lon the white trunks of the sycamores. I
nterest be. LAV you wish, 4

§ O Radio D Guided Missile O Technical Drafting | SO0 found out I had been alarmed unneces-
0O Television O Atomic Energy [ Armed Forces sarily before about George: There he .was

] O Color TV O Radar O Civil Service ] in a beautiful setting on an ideal June night

1C g'ecm"ics {J Aviation O Your Own Business | with a not-too-revolting girl beside him—
R e e e e [ ee el I M DN

I,

Neme.. ...

Address........
State.. .....County....

Age.. ... .. Education.
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means a real future in the new

go places faster in the

FORCE
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!

GE OF SPACE

1f you “like to get under the hood,” you have a great
future in the new Age of Space. This is the age of
the technician—the man who knows rocketry, jet pro-
pulsion, electronics or another of the allied fields. As
an Airman in the U. S. Air Force, you get the most
complete training available in these Space Age spe-
cialties. Remember: the future belongs to the Air-
man. Talk to your Air Force Recruiter, today, or
mail the attached coupon. -

............................................................................

PASTE COUPON ON POSTCARD AND MAIL TO:

Airman Information, Dept. PE-232
Box 7608, Washington 4, D.C.

Please send me information on my opportunities in the U. S. Air Force.
I am between the ages of 17-34 and reside in U.8.A. or possessions.

NAME.

ADDRESS.

CITY. ___ZONE__STATE_——————




SENSITIVITY
SELEGTIVIT

MAKE NATIONAL'S NC
YOUR BEST BUY
N ITS PRICE CLASS!

Sensitivity, selectivity and stability best measure receiver per-
formance. How does the NC-109 stack up? You be the judge.
SENSITIVITY: 1-2 microvolts with 10 db signal/noise ratio,
SELECTIVITY: Only the NC-109 has National's exclusive new

“Microtome” filter . . . provides 5 degrees of razor-sharp
.selectivity plus normal bandwidth for voice,
NORMAL SHARP
6 db 5.2 ke 200 cycles
60 db 29.5 ke 10 ke

PLUS FOUR ADDITIONAL INTERMEDIATE DEGREES OF
SHARPNESS STABILITY: Separate high frequency oscillator
with temperature compensated ceramic coil forms reduce
drift to .0197 or less. Best news of all. .. the NC-109 is
America's lowest priced Single Sideband receiver!

Only $19.95 down . . . up to 20 months to pay at most stores.
Suggested list only $199.95 (slightly higher west of Rockies
and outside U. S, A.)

Need to know more? See your National Distributor or write
for specifications.

National
MALDEN 48, MASS.

Since 1914

Carl & Jerry (Continued from page 16)

lia arose about us. As if by magic George
quit talking about his car, and when he
spoke again it was to describe the kind of
home he wanted some day: a little cottage
with honeysuckle climbing over it and mag-
nolia growing by the window and a pretty
wife to greet him at the end of the day.
You know—corny but sweet!

“This was such a change in the right di-
rection that I decided to help it along by
turning the ‘fowery’ knob a little higher,
but that’s where I made a mistake. Sud-
denly George stopped in mid-sentence,
leaped from the car, ran around to my side,
opened the door and pulled me out. I
thought he had flipped for sure; but just
as I was getting ready to belt him with
your Parfum Elektronique, he yanked the
front seat out of the car and began sniffing
around under the dash like a bloodhound.
Then I realized what was wrong. In reach-
ing for the ‘flowery’ knob I had accidentally
got hold of the ‘scorched’ one next to it.
When George got a whiff of burning rags, he
thought his precious car was on fire.

“Of course I turned the knob off, but the
damage was done. He put the seat back in
the car and we started home, but he was too
busy sniffing for smoke to hear anything I
said. I'll bet the poor fellow doesn’t sleep a
wink tonight.”

“Would you say our invention was a suc-
cess?” Jerry asked.

“Yes, I'd say it was,” Norma replied
thoughtfully; “but like any powerful per-
fume, it must be used sparingly and cau-
tiously with a full realization of its power.
It’s definitely not for amateurs!”

. . . "l decided that was too secluded: so | held my
breath and turned that far-right knob, the 'putrid’
one, full on. The result was instantaneous."” . . .

Always say you saw it in—POPULAR ELECTRONICS



WE'RE MAKING IT EASIER TH

B1G, COMPLETE KITS
of PARTS & EQUIPMENT

To belp you learn

2

‘ast the pmclicnl aido

for trained men
or a profita

AN EVER TO BECOME A WELL PAID

RADIO-TELEVISION SERVICE TECHNICIAN

= « % & This great industry is begging
... to step into good paying jobs

ble business of their own! Our new

o R exportly sogh. plan opens the doors of Radio-Television wide to
P A every ambitious man who is ready to act at once!

resti

g nlu.a’l‘:fa‘

Vi

do

o The new Sprayberty
Treining Television Re-
ceiver, built and tested
in 5 sections.

o Now offered . . . this dou
modern oacilioscope

» You build this powecful
two-band superhezeros
dyns radio receiver.

You build the
new 3pray-
berry tester
—acomplete

il
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Men by the thousands.
cians...are needed at onoe
this interesting, top paying
back, Now —just
date bome study training in Radio-Television
the explanation is
the additional men it needs as quickly as poss

down and on easjer terms than ever tefore. T]
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Only a limited
and unusual basis. We urge you to act at once
low and get com
sample lesson—all free. No obligation...no

Under world
at home in spare time. You keep on with your
You train as fast or as
parts and eq uipment for priceless shop-bench practice, And every-
thing you receive,

W e 2AFE NoNmo
| RadioTlevision

L] TRAMNING: PLAN i

m

__trained Radio-Television Service Techni-
| Perhaps you've thought about entering
field, but lack of ready money held you
$6 enrolls you for America’s finest, most up to
1 Unbelievable? N
! We believe Radio-
ible. We are willing to
available for less money
This is your big oppor-

simple

our part by making Sprayberry Training

Offer Limited

accepted on this liberal
"~ .mail the coupon be-
plete details plus our big new catalog and an actual
salesman will bother you.

RAINING IN SPARE TIME

_famous 27-year old Sprayberry Plan, you learn entirely
resent job and income.
ou get valuable kits of

Complete Facts Free—Act Now;

number of students may be

HOME STUDY T

slowly as you wish.

lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio -Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious mancan
afford. Just $6 starts you! Mail coupon today ... let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity in store for you!

7 SPRAYB

1512 Jarvis Avenue,

ERRY Academy of Radio-Television
Dept. 105-J, Chicago 26, lllinois
w—No Salesman Will Call

" sprayberry Academy of

Radio-Television
Dept. 105-3, 1512 W. Jarvis Ave., Chicago 2§. 1118
Please rush all information on your ALL-NEW Radio-Tele-
vislon Training Plan. I understand this does not obligate me
and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

NAME ... Age.
| ADDRESS.........
CITY e emeee——— o ZONE . STATE i oeen




LETTERS

Hints for FM in Car
B In the May issue After Class, I read about the
automobile FM tuner installation and problems
encountered by Mr. Welch. I have had a German
Becker AM-FM receiver in my car for the past
year, and the following experiences and observa-
tions may prove helpful.

By far the worst source of interference was
my own car and, on the suggestion of the dealer
from whom the radio was purchased, I installed
Autolite resistor spark plugs. This one change
should result in a 100% improvement.

Since FM generally has short-range, line-of-
sight reception, several peculiarities may be no-
ticed—one of which is momentary interruption of
the signal due to dead spots. I drove my car
through one of the areas where this condition was
experienced and stopped in one of these dead spots.
Moving the car only 2 or 3 feet made the difference
between very poor and excellent reception,

This condition is usually prevalent when the
car is in a low area and shielded from the trans-
mitter by high ground. Because of this, reception
is often only fair a short distance from the trans-
mitter and yet will be much better three or four

times farther away if the car is on high ground.
Mobile installations also present the problem
of trying to install an efficient antenna, which is
again more of a problem with FM than with AM.
Improved reception might result from the instal-
lation of a booster, although a manufacturer to
whom I wrote did not believe it would be worth
the expense.
H. A. Rapber
Philadelphia 44, Pa.

Helpful Feedback from Readers
® I just wanted to say that I like the idea of
using After Class occasionally for answering read-
ers’ questions. I think this service is beneficial to
all since such a general field is covered.
James Howarp
Los Angeles, Calif.

® Bravo for “How to Make Parts Substitutions,”

April, 1958, page 55. This article gives more down-

to-ground information than several textbooks I
have.

IrviNG T. WorTHLEY

Paia, Maui, T. H.

Selective Antenna N eeded

® If Walter Ray of Shreveport, who wrote in
the April ’58 issue about a turntable belt, will dis-
card the round belt, he can make a splendid flat
belt out of two layers of Scotch cellophane tape
stuck face to face. ’
My belt is about .003” thick and stands up

better reception on 1
with one antenna

NEW |Bzt| B-23

From B-T comes the most important advance in bet-
ter TV reception for 1958 — a broadband TV amplifier
that boosts signal strength on all VHF channels and
operates 1, 2 or 3 TV sets with one antenna —no
tuning required.

Combines two functions in one —

@® BOOSTS signal strength on 1 or 2 TV sets —up
to 6 db gain operating two TV sets from one antenna.
® COUPLES 2 or 3 TV sets — using the present an-
tenna. Outperforms non-powered couplers in any
reception area by more than 2 to 1.

Check these B-23 features:

@ Ideal for color — add a eolor TV set and keep pres-
ent black-and-white set, use the same antenna — the
result, sharper, clearer pictures on both sets,

@ Low noise figure — works with new VHF sets,
@ Reduces interference.

@ Easily installed at antenna terminals of set.
Mounts out of sight at rear of set.

@ Automatically amplifies channels 2-13.
@ Ideal small TV system.

20

, 2 or 3 tv sets...

TWO-SET BOOSTER oty s25.95

For operating 3 to 8 TV sets, use the DAS-B
—more than 10 db gain on all VHF channels
The DAS-B Distribution Amplifier is a broadband,
all-channel unit that requires no tuning, impedance
matching devices, pre-amps or other special fittings.
Ideal for all small TV systems (garden apartments,
motels, TV showrooms). For color. Only $94.50.

The B-23, the DAS8-B, and other B-T quality engi-
neered products, are available at parts distributors.
For further information, use coupon.

BLONDER-TONGUE LABS., INC. PE-7
9 Alling Street, Newark 2, New Jersey
Please send me literature covering:

(d B-T B-23 (O B-T TV Accessories
Name.

Address——

City Zone. State.
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The equipment illustrated ond text material you get
with each course is yours to keep. Practical work with
very first lesson. Courses for the beginner and the
advariced student. Pay-as-you-learn. You need pay
for only one study group at a time.

o |FREE BOOK NOW
! Resident S;h¢ol' courses in
b New York City offer compre-

hensive training in Television
and Electronics. Day and eve-
ning classes start four times
each year. Detaifed informa-
tion on request.

July,

SEND FOR THIS’

O > - o

RCA Institutes, Inc. Home Study Dept. PE-78
A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.

Without obligation, send me FREE 52 poge
CATALOG on Home Study Courses in Radio, Tele-
vision and Color TV, No Salesmon will coll.

TG TP | oblool 000, Lpa000 0 L9840 sen g AR 000 eavoe
Please print

Koreon Yets! Enter discharge date — ————————

CANADIANS —Take advantage of these same RCA
courses at no additional cost. No postage, no customs,
no delay. Send coupen to:

RCA VICTOR COMPANY, LTD.
5001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paste covpon on postcotd

21



'DYNAKITS

Acclaimed as the finest available—
by laboratory test or critical listen-
ing—in money-saving kit form!

® Easiest assembly due to use of printed cir-
cuit boards with qll parts ‘factory mounted.
The use of printed circuitry insures accurate
reproducibility of the characteristics of Dyna.
kit high fidelity kits.

® Outstanding quality of components and
circuitry insures the finest listening quality.

Dynaklits have been selected for display at
the Brussels World's Fair as representative
of the highest quality American high fidelity
equipment!

Mark 1l Power Amplifier 79°,,et

A full 60 watts of low distortion power with
peak capabilities of 140 watts. This patented
circuit uses new KT-88 tubes and Dynaco
Super-Fidelity output transformers for_s}lperb
transient response and excellent stability of
operation,

. T--“'—E'L—/‘ net
= Low Noise Pre-Amplifier

A new all feed-back design which includes
dc heater supply, gives complete flexibility
for all program sources including tape head,

NEW! Dynakit Stereo Control Kit!

func-
Adds complete stereo control 95
tions to two preamplifiers for only 12

Descriptive literature including complete per-
formance data available on request.

DYNACO INC.

617 N. 41st st., Philadelphia 4, Pa.
a Export Division: 25 Warren St., New York 7, N. Y. ‘e

Letters (Continued from page 20)

well going around a .240" pulley at 1700 rpm.
Mr. Scully, who makes recording lathes, says the
thinnest possible belt gives the lower wow and
flutter, and you can’t g0 much under this except
by using half-mil Mylar.

Cut the ends at a 3/1 angle and have the inner
and outer joints opposite one another 180° apart.
Don’t let any adhesive-to-adhesive contact take
Place unless you're sure everything is just as
you're going to want it permanently, The ad-
hesive-to-adhesive joint is very strong and very
difficult to separate, .

Maybe someone can help me. I need an antenna
that is directional or tunable and pulls in plenty
of signal. I built a Miller-type tubeless tuner, a
diode bandpass job, from the circuit in the Syl-
vania diode book, and I can’t get WQXR—which
is 25-30 miles to the south—because of WNLK
(1350 kc.) being only about one mile east,

This tuner is designed for 30"-50' of antenna
for proper reactance and flat-top curves, and more
than this just spreads WNLK all over the top
of the dial. The installation js to be permanent
in the “short-wave” corner of a house with cinder-
block ground floor and a partially finished attic
above.

H. H. Smitn
So. Norwalk, Conn.

A large loop antenna tuned and oriented to
WQXR frequency might help.

We Would Like To

& Your magazine roused my interest so much that
it inspired me to take a course in electronics. I
would like to correspond with anyone who has
any information about the building of an elec-~
tronic organ; parts or in kit form. And how
about publishing a series on this subject ?
NorMAN GUDERIAN
Thornhill, Manitoba, Canada

WWYV Signals

® Your article in F. ebruary called “Can You Spare
the Time?” was very interesting. I have listened
to the signals of WwWV many times in endless
curiosity,

There are hundreds of other noisy signals on the
air. Could you print an article on these unearthly
sounding transmissions ?

You certainly have very attractive covers.

Howaro Tuarp
Alexandria, Ohio

We'll cover other services in future issues. See
the article on “Thunderbolts and Whistlers” which
appeared in our December 1956 issue.

Historical Research with Locator

& I have just completed the electronic detector
section of the metal locator published in your
June 1955 issue. The results were very satisfac-
tory with a test loop. (I haven’t finished the final
loop yet.) It is very sensitive when tuned to the
lowest beat note and works exactly as you indi-
cated in your article.

I do a great deal of historical research during
the summer as a hobby, and I am sure this locator
will add excitement and pleasure to my trips

22 Always say you saw it in—POPULAR ELECTRONICS



when you acquire high-level training in

ELECTRONIC

quickly for success in

Crammed with facts and data —
containing a time-proved plan to
make you ready for the big jobs
and high-salaried, secure, life-time
careers now being offered in Amer-
ica's fastest growing industry.

Tells what employers ddmand of
YOU in technical knowledge.

Tells about opportunities — what
they pay — the security and other
benefits when you qualify.

Tells how you can qualify for top-
pay jobs in Radar, Guided Missiles,
Servos, Computers, Aeronautical

| Dept. 127-E

| the New World of Electronics™ .

I K [ Radar, Servo and Computer Engineering Technology
| CHEC [ Electronic Engineering Technology

| FIELD OF [0 8roadcast (AM, FM TV Engineering Technology

| GREATEST o

‘ INTEREST

{ NAME . o eeeronossonresen Sox 0006 a0
b Street. . cveeereannneaansonerecees
i (el P 5500000000

l_Check: (O Home Study
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SEND NOW FOR CREV'S NEW FREE BOOKLET

[ Television Engineering Technology
a Aeronautical Electronic Engineering Technology

...... Zone......State. e aes
[ Residence Schoot

ENGINEERING TECHNOLOGY

Guided Missiles:
Instrumentation
Servomechanisms
Computers

Communications

Electronics, Electronic Manufac-
taring, Communications.

CREI also offers residence train-
ing in Washington, D. C. at the
same high technical level. Day
and evening classes start at regu-
lar intervals. Qualified residence
school graduates earn degree as
“Associate
Check coupon if you prefer resi-
dence or home study information
. . . or write, Capitol Radio
Engineering Institute, Dept. 127E,
3224 - 16th  Street, N.W., Wash.
10, D. C.

MAIL TODAY FOR YOUR FREE B
| CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Cutticula — Founded 1927

3224 16th 5t., N. W., Weashington 10, 0. C.

Piease send me your course outline and FREE illustrated Booklet, 'Your Future in
. . describing opportunities and CREl home
| study courses in Practical Electronic Engineering Technology.

M

The Future is Wide Oéen in Guided MisS:I

ELECTRONIC

in Applied Science.”

O Kotean Veteran
—

o)

Radar

Automation

Telemetering

Flectronics Manufacturing

Aeronautical Electronics:

Astronautics

1f you have had a high school edu- l
cation, and experience in electronics— |
and realize the need of a high-level i
technical knowledge to make good in

the better electronics jobs—you can B
qualify for CRE! home study training.

(Electronics experience not requiredl
for admission to CREl Residence |
School.) Please fill in the following

information: l
EMPLOYED '
BY. .. ]
TYPE OF i
PRESEINT WORK _cocimnesiinmassengnnsersmmsssomeneens

EDUCATION: l

YEARS HIGH SCHOOL..oicmriminnies

YEARS COMUEGE..........

ELECTRONICS
EXPERIENCE 1. .couvicmmsmsmssssmsassansassame s serenes



When Converting
Your Phono to Ctereo

Uee . ..

MODEL
PAC-AMP-1

The ERIE
* AUDIO-AMPLIFIER KIT

featuring
“PAC” and an ERIE
Printed Wiring Board

With these Plug-in Components:
® ERIE “"PAC” (Pre-Assembled Components)

® ERIE PRINTED BOARD ® TUBE SOCKETS
® OUTPUT TRANSFORMER ® CAPACITORS

® FILTER CAPACITOR * TONE CONTROL
® VOLUME CONTROL and SWITCH o TUBES

SPECIFICATIONS FOR ERIE STANDARD AUDIO-AMPLIFIER

¢ Frequency Response: 30 cycles to 12,000 cycles 40, —3.5 db.
® Sensitivity: 0.56 volt RMS {input at 1 KC) for 2 wart output,
¢ Power Oufpul: 2 watts * Input Impedance: 2 megohms,

® Oulput Impedance: 4 ohms ® AC Power Consumption: 17 wolls,

® Overall Dimensions: 6% " L x 4%" W x 3% H,
© Shipping Weight: 2 Ibs,

See and hear it ot your local distributor
or write for nearest source.

Clectioniss Distithuite.

B i v s

ERIE RESISTOR CORPORATION

ERIE, P
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Letters (Continued from page 22)

around old farms, fort sites, etc. May I ask if

others have built the locator and how successful
they have been with it?

GERALD T. LANDRY

Dectham, Mass.

Perhaps some readers will report on their re-
sults.

Build a "Half-Pack" (May, 1958, page 49):
Soldering points 25 and 26 were omitted
from printed-circuit board PC1, The cor-
rect positions of these points are shown
here. If the board has already been etched,

»l
e

PC-1

e ——— 8 2

T =

you can add 25 and 26 by drilling two 4"
holes in the proper positions and installing
a short length of wire between them.

In the schematic diagram on page 48,
RFC1 (L3 in the Parts List) can be any
small r.f. choke or section or winding from
an r.f. coil. It's not critical,

Transistorized Photofiash (June, 1958, page
61): The wiring represented by the dotted

line in the portion of the schematic shown
here should be omitted. [0
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EARN MORE MONEY...GET INTO

TELEVISION

ELECTRONICS-RADIO

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

Parts to build a modern TV set, includirg
all tubes plus a large screen Picture Tube

Parts to build a powerful Superhet Receiver,
standard broadeast and short wave

Parts to conduct many experiments and builc
Continuity Checker, RF Ocillator, TV Circuits,
Audio Oscillator, TRF Receiver, Signal Gene ‘ztor

o A Valuable Professional Multitester

19 BIG XITS

YOURS TO KEEP

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE

RADIO, FM AND AM &, AUTOMATION
INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES

SOUND RECORDING AND HI FIDELITY &. COMMUNICATIONS

poN=

— many other materials and services

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY!
You can build a secure future for yourself if you get into Elec-
tronics NOW ! Today's shortage of trained technicians creates
tremendous opportunities. National Schools Shop-Method trained
technicians are in constant and growing demand for high-pay jobs
in Broadcasting and Communications, Electronic Research, Serv-
icing and Repair, and many other branches.

— consultaticn  privilege with our
qualified swaft, and Graduate Em-
ployment Service. EVERYTHING
YOU NEED for cutstanding success
in Electronics.

Let National Schools, a Resident
Technical School for over 50 years
train you for today's unlimited op-
portunities in electronics! Qur Shop
Method trains you to be a MASTER-
TECHNICIAN, Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correctly. You can master_the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

APPROVED FOR G.1. TRAINING

NATIONAL SCHOOLS |

4000 5. FIGUEROA ST., LOS ANGELES 37, CALIF. %

ning in
Angdles,

course. You can handle sales, servic-
ing, manufacturing, or make good
money in your own business. SEND
FOR FACTS TODAY'!

EARN AS YOU LEARN. Many of our
siudents earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.

YOU GET EVERYTHING YOU NEED —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable equipment shown above

- learf, Lo
inform&00.

MEMBER

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Lot IANGELES 37, CALIFORNIA

Fully i lustrated 'Career” Book in [ R (L0 ERORCL L KAL) T I
FREE! Tv-Radio-Bectronics. PLUS actual sampe N SN ol SCHOOLS, DEPY. R2G-78 (]
lesson--yours at no cost, no obligation 00 . FIGUEROA ST.
CLIP COIPON NOW .. - MAIL 1T TODAY! LOSIRNGELEN 7 CaLlr, . g
Rush free TV-Radio "Opportunity” Book and sample  f
I lesson. No salesman will call. ]
NAME AGE. '
ADDRESS '
Ty, ONE____STATE
' 3 Thech it interested ONLY P Resicont School tralaing a1 Los Angeles.
VETERANS- Give dote ol DAohorge — e s
| Yoepeeapenaesare o X W R X R
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"THE BOYS' SECOND BOOK OF RADIO
AND ELECTRONICS" by Alfred Morgan.
Published by Charles Seribner’s Sons, 597

Fifth Ave., New York 17, N. Y. 276 pages. .

Hard cover. $3.00.

Readers of the first volume in this series
will welcome this new book, which con-
tains detailed directions and working draw-
ings for easily made electronic projects
such as receivers, amplifiers, oscillators,
photo-electric “eyes,” capacity-operated re-
lays, and the like. It is up-to-date, written
by an electrical engineer with a background
of seven other books on science for youth,
and extremely readable. Best of all, it is
not “written down” to a child’s level.

Recommended: to beginners in elec-

tronics, young or otherwise; who wish to
construct working models while they learn
the subject. -

A> > S u S u o

"TAPE RECORDER MANUAL (vOoL. )"
compiled and published by Howard W.
Sams & Co,, Inc., Indianapolis, Ind. 148
Pages. Soft cover. $2.95.

As a result of the growing tape recorder
market, Sams is now putting out a series
of volumes devoted exclusively to tape
recorders. This first publication in the
new series covers 14 tape players and re-
corders and incorporates an index to all
the tape, disc and wire recorders that
have appeared in previous Sams Record
Changer and Tape Recorder service
manuals.

Both home-recording units and the more
expensive professional models are covered
in the usual comprehensive Sams manner.
Photos, schematics and special exploded
views contribute toward a complete under-
standing of a machine’s electrical and
mechanical operation. In addition, you’ll
find complete information on possible

Abraham Marcus, co-author of famous best-seller

“Elements of Radio” makes amazing offer!

TRY MY :.;.c COURSE FREE

REPAIR

FOR 1 MONTH

time during that period

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

Why do we make this sensational offer? First, because these
books are 80 easy to use. They are written in the same clear,
eagy-to-understand language that made the author's “Eles
ments of Radio” a 1,000, 00-copy best-seller, Second, be-
cause these books get right to the point—tell you what to
do in 1-2-3 fashion, For example, once you master the first
few chapters of the TV book you are ready for business—
ready to do_service jobs in the field—jobs that account for
over 80% of all service calls.

DON'T WAIT! You risk nothing when you send the coupon

sets. Even when you decide to keep them, you pay on easy
terms. Mail the coupon now.

WHAT YOU GET IN THESE 3 GIANT VOLUMES
ELEMENTS OF TELEVISION SERVICING. Analyzes and illug-
trates more TV defects than any other book, and provides
complete, step-by-step procedure for correcting each. You
can actually SEE what to do by looking at the pictures.
Reveals for the first time all details, theory and servicing
procedures for the RCA 28-tube color television receiver,
the CBS-Columbia Model 205 color set, and the Motorola
19-inch color receiver,

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

2

“If you haven‘t earned at least $100 in spare

il

you pay not a cent.”

RADIO SERVICING Theory and Practice.
Here is everything you need to know about
radio repair, replacement, and readjust-
ment, Easy-to-understand, step-by-step self-
training handbook shows you how to locate
and remedy defects quickly. Covers TRF re-
ceivers; superheterodyne receivers; short-
wave, portable, automobile receivers, etc.
Explains how to use testing instruments
Su as meter, vacuum-tube voltmeters,
tube checkers, ete., etc.

MAIL THIS C

]
Prentice-Hall, Inc., Dept. 5702-33
Englewood Cliffs, New Jersey

Please send me Abraham Marcus’ TV & RADIO REPAIR COURSE I
I(3 volumes) for 10 days FREE examination. Within 10 days I will l
%, Or send my first payment of

. Or T will keep the course and send
Iyou two more payments of $5.60 a month for two months.

I Name ....

I Address .....

Always say you saw it in—POPULAR ELECTRONICS
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#  The newest and largest assortment of Eleetronie,
Radio and TV parts, Hi-Fi and Public Address
Components and systems, Test Equipment, tubes,
Transistor Kits and miniaturized components for

FEATURING

Y THE BEST transistor circuitry, Ham Equipment, Builders
hf oYs M Kits, To(gls, Books, Microscopes, Binoculars, Tele-
- B i scopes, Cameras, and Drafting Equipment.—ALL
NF - AT LOWEST PRICES—Catering 10 the economy
3 THE minded dealer, serviceman, engineer, technician,

c A'I' ALOG - experimenter and hobbyist. CRAMMED FULL OF
BUSIN MONEY SAVING BUYS. SEND FOR YOUR FREE

COPY TODAY.

NEW! 6 TRANSISTOR SUPERHET RECEIVER with LATEST NPN-PNP TRANSISTORS

o GE 2N188A AUDIO OUTPUT TRANSISTORS ® 100% SUBMINIATURE PARTS —NO COMPROMISES!
o CLASS B PUSH-PULL AMPLIFICATION-PLENTY OF POWER. ® FOR GROUP AND PRIVATE LISTENING
o LABORATORY DESIGNED — SENSITIVE, SELECTIVE, STABLE!

Superb Performance! Incomparable Value!
Transistor-wise Lafayette proudly presents ifs newly revised 6 Transistor Superhet Receiver Kit KT-119A.
This improved model uses the latest GE NPN.PNP Transistors in an ingeniously engineered, laboratory
tested-circuit providing superb performance and an amazing superior commercial quality. The circuit
features a specially matched set of 3 IF transformers, Oscillator Coil, High-Q loop, Class B Push-Puyll
Audio Amplificatian and aptimum Transformer Coupling in audia ond butput stages. Has efficient 23
speaker for exemplary reproduction and earphone jack for private listening. Complete with all parts,
transistors, pre-punched chassis, but less battery and leather case. New 28 page easy-to-foltow step-by-
step instruction book. Size 6 x 3%2 x 1V2. Shpg. wt., 3 Ibs.

KT-119A — Complete Kit-less Case and Battery. Net 29.95
BATTERY 9V BURGESS 2Né......cccciinnnns . - Net 1.30
MS-339A — Sturdy attractive brown leather case with corrying strap for KT-119A. 4 x 32 x 14”7,
Shpg. wh, 1 Ibeiiienis P — <Net 2,95

MS.366 — Sensitive matching earphone.........

R/C ELECTRIC SERVO L

MECHANISM I

o DESIGNED AND PRICED FOR HOBBYISTS

New, powerful, motor driven R/C actua-
tor. Delivers. positive, instantaneovs: ac-
tion. Provides selective steering and elec.
tronic, automatic refurn to neutral: Ex-
tremely efficient when used with model
boats and land vehicles. Only 214" x 27
x 1%”. Includes instructions ond linkage.
F-327 - o ..Net 4.95

LITTLE *JEWEL” R/C RELAY
The Mighty Mite of the R/C field. Weighs
less than V3 oz.! Only ¥%”H x 17/32"W
x 1-1/16”L. Highly sensitive—extremely
rugged. Pulls at 1.4 Ma--drops out 1.2
Ma D.C. S.P.D.T. 5000 ohm coil.

LAFAYETTE SPECIAL R/C TRANSMITTER
Now crystal controlled 27.255 MC R/C fransmitier, com.
plately assembled, tested ond guaranteed. Includes tude,
crystal ond & sectiom lelescoping antenna. Approx. | mile
range. Size 8Y x 2% x 13" Shpg. wt., 2V; ibs. Less

baMeries.
F-249 R/C TRANSMITTER (less Botterios) Net 14.95

LAFAYETTE SPECIAL R/C RECEIVER
New faclory wired and lested RC receiver. Com-
pletaly enclosed — for use oround woler — case
moy be removed. Reody ta operate on exam-freo
27.255 MC bond. Has fine tuning control, antenna
leod, ond connector plug. Requires one 1.5V and
one 45V boltery. Camplele with 354 lube, less
batteries. Size 3 x 2% x 1'%”. Ideol companion
for F-249 Tronsmitter. Shpg. wt,, 8 or.

F.208 R/C RECEIVEZ {Less Batteries) ...Net 8.95

SPECIAL COMBINATION OFFER
Comsists of R/C Trawsminer {F-249) and R/C Re-
coiver (F-208)

Fe260 ooooiirireenreennNet  2:73 | 359 Combination Net 22.90
RANS OR R PO ADIO -
- LAFAYETTE SIGNAL
0 RECEIVER-NO EXTERN GENERATOR

A remarkable sensitlve, super-selective
pocket superhet receivet with astonish~
ing performance over the complete broad.
cast band. Uses 2 high-frequency and
one audlo transistor plus efficient diode
detector and features 2 specially matched
IF transformers for maximum power
transfer. The components ere housed in
a professional looking belige plastic case.
The recsiver's appearanco enhanced by attractive maroon and eilver
station dlul. Sensitive bullt-ln ferrite antenna eliminates need for
exteral antenna.. A designer’s dream in & true pocket superhet

COMPLETELY WIRED AND TESTED!
ACCURACY AND QUALITY

GUARANTEED!

22.50

® FREQUENCY 120KC to 260MCt

& 120KC to T20MC ON FUNDAMENTALS!

® 30 DAY TRIAL PERIODI FULL REFUND IF
YOU ARE NOT SATISFIED FOR ANY REASON

recelverl Complete with all parts. transistors battery, case, dlal

2nd eusy to follow step-by-step Instructions. 4%”x2%”x1-1/16”. . X

Shpg.. wt., 1 1b. C(_)'Tlpll‘e;:ely lw;lyedthand tested mstrume?‘t. Dg not lcon{uss
wi its sold in the same price range. Has the quality an

KT-||§ —Complote KIt, less earphone.............. +.-Net 16.95 accuracy of instruments selling for 3 to 4 times as rz':uch.

MS-260—3uper Power Dynamic Earphone.............. Net 3.95 Six overlapping ranges — 120XC to 320KC, 320KC to

1000KC, 1MC to 3.2MC, 3.2MC to 11MC, 11MC to
38MC, 37MC to 130MC — all on fundamentals — cali-
brated harmonics from 120MC to 260MC. Switch between

NEW! HIGH SENSITIVITY POCKET MULTITESTER

20,060 CHMS PER VOLT DC —~ 10,000 OHMS PER VOLT AC
g = A terrific buy in a convenient accurate,
1 completely wired instrument. Has a 3”7 36
uA meter. 1% precision resistors and eof-
ficient single selector switch. Scales: Volts
DC and AC; 0-10-50-250.500-1000 Ohms;
0-50K-500K- 5 Meg; DC current; 0-50uA-
TMA-25MA.500MA: Decibels; —20 to +22,
+20 to 36. Attractive plastic frant in rugged
shielding metol case. Imported to save you
money. Size: 3-5/8 x 5% x 1.5/8”, Complete
with batteries and test leads. Shpg. wit.,
3Y; ibs. RW-50 Imported .....Net 14.50

yelte
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Z!U 165-08 Liberty Ave, sumneo, v 1..1?,33 :u.xs::":;:. s:szt\:nll ff,"::;:,’f{o Federal St:
JAMAICA 33; N. Y.

internal modulation at 400 cps or any external source at
other frequencies. 400 cps signal can be used separately.
Outputs are unmodulated RF, modulated RF and 400 cps
audio, RF output is in excess of 100,000 micro volts.
Jacks are provided for high or low RF output.

Highly stable special circuit design. Fine adjast RF con-
trol, AF output 2-3 volts, input 4 volts, across 1 megohm.
5 inch etched dial plate — protected by clear plastic bezel.
Common_ AF terminals for EXT-MOD input and INT-AF
output eliminates need for special connectars. Gray metal
case — carrying handle — complete with leads, line cord

gmilbplug. or 105-125V. 50-60 cycle A.C. Shpg. wt.,
s.
L5G-10 — Signal Generator :u...ocoiunen. TR . 22,50

BRONX 58, N. Y., 542 E: Fordham Rd.  NEWARK 2, N. L, 24 Ceniral dve.
include  postage with order.
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Bookshelf (Continued from page 26)
troubles and their remedies, and a com-
plete mechanical and electrical list of re-
placement components available from the
manufacturers or distributors.

Recommended: to technicians and audio
fans who want to make adjustments on
their own tape systems.

A T e SO e

"VACUUM TUBE RECTIFIERS" by A.
Schure, Ph.D. Published by John F. Rider,
Inc, 116 W. 14th St., New York, N. Y. 69
pages. Soft cover. $1.50.

Most of us are aware of the differences
between the various types of rectifiers.
However, when we are asked about filter
circuits, voltage regulation, power supply
impedance and other matters directly in-
volved with power supply design, we're apt
to be a little vague and unsure of our
answers. This book provides those answers.
There’s a minimum of mathematical ex-
planation, but the treatment of each topic
is comprehensive enough for interested
students, technicians or engineers to de-

velop a rounded approach to rectifier
theory.

Recommended: for a fast brush-up on
rectifier theory or as a basic study guide
for the novice.

Free Literature Roundup

Engineering data on the Norelco EM-758
electron microscope is available in a 6-page
folder from the Instruments Division of
Philips Electronics, Inc., 750 S. Fulton
Ave, Mount Vernon, N. Y. The text ex-
plains the electron optical system, lens
system and view screen, and instrument
operation. Four micrographs show the re-
sults obtained on typical problems.

Mechanical and electrical characteristics
and typical operating conditions for over
300 television picture tubes are contained
in a new Raytheon booklet. Data is in-
cluded on aluminized, black-and-white and
color picture tubes, and there is a full page
of basing diagrams in large easy-to-read
type. Write to Raytheon Manufacturing
Co, 55 Chapel St., Newton 58, Mass.,
for your copy.

NOW YOU CAN SECURE A

HIGH SALARIED « TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating

| unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey
Tech, offering unusually high starting salaries.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, research and development of guided
missiles, electronic business machines and automatically controlled
manufacturing plants, etc., also good RATINGS IN THE ARM D FORCES.

UP TO SEVEN TECHNICIANS are needed for every engineer . . . this, plus
superior training is why Bailey Graduates are being paid more to start,
and are advancing more rapidly than many men who have spent four tions waiting BAILEY GRADUATES.
Years in training.

Resident training is easier and costs less than MAIL TODAY
you may think! We provide housing and part- |

time jobs while in school, plus free nation-

wideé employment service for graduates. If you

want to quickly enter America’s fastest grow-

ing and most exciting industry, write for free

booklet ... no obligation.

VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS

1625 S. Grand ¢ St. Louls 4, Mo.

- A %

This Minneapolis-Honeywell system
controls hundreds of automatic mane-|
vfacturing  operations. Experience!
on live equipment is emphasized at
Bailey and is another reason for the
tremendous backlog of high pay posi-

28 Always say you saw it in—POPULAR ELECTRONICS



RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
you CAN AFFORD!

sk Yes, this great course costs far fess than any training of its kind
2] INCH given by other major schools! Radio-Television Training School
Receiver Kit included will train you for a good job in Television or Industrial Elec-

tronics — AT HOME IN YOUR SPARE TIME.

Think of it—a complete training program including over
120 lessons, Fourteen Big Radio-Television Kits, Complete
Color-TV Instruction, Unlimited Consultation Service . . .

ALL at a really big saving fo you. How can we do
this? Write to us today . . . and find out!

And what's more — you can (if you wish)
OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TV SERVICE SHOP

We Want 100 More Shops This Year

This 35 year old training organization ==
| : called RTS, that's Radio-Television
¥ - i . R Training School — wants to establish a

i COMPLETE string of Radio-TV Repair Shops in
§ principal cities throughout the U. S.
i% : ! 3 i | COLOR So far, 36 such shops are NOW IN
E’ . % S il INSTRUCTION BUSINESS AND PROSPERING. We

INCLUDED are signing contracts with ambi-
tious men to become future own-

3 . ers and operators of these shops
s i ' you bu,,d in all areas.
Get your free book on the .
all the ni FOR UNSKILLED
FAMOUS RTS BUSINESS PLAN \ ol these units ey pe piEncED MEN ONLY -
X A WE TRAIN YOU OUR WAY!

tind out how you can open

A REPAIR SHOP OF YOUR OWN

We must insist that the men
we sign up be trained in
Radio-TY Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the require-

( lam ments of the industry.
} ] Therefore, we wilt TRAIN

We supply and finance your equipment

When you are ready and qualified to operate
one o¥ our RTS-Approved TV Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
81T OF EQUIPMENT YOU NEED TO GET
STARTED plus an inventory of parts and i
supplies. In other words we will stake you CASH, during the first

... AN OFFER NEVER MADE BEFORE BY RAD'O-TELEV'S'ON month or two of your

)
>
4
t S YOU . . . we will show
4
ANY TRAINING ORGANIZATION. Under (* TRAINING SCHOOL training period. YOU
2
’
1
p
4
p
4
b
g

excluded you how to earn EXTRA

the RYS Business Plan you receive: KEEP YOUR PRESENT
d AR T S HI JOB. TRAINING TAKES

1. An electric sign for €. Plans for shop

the shop front. arrangement. PLACE IN YOUR OWN

2. c'omnécte faboratory 7. ustructiton; on how n‘(f[ HOME, IN YOUR
of test cquipment. go into business. 4

3. Letterhcads, calling 8. Continuous consul- Est. 1922 ¢ “ﬁ SPARE TIMEI

cards, repair tickets, tation and help.

etc. 9. The right to use /g// . ~
4. Basic inventory of RTS Scal of - |} ) [ ’
tubes, parts, Approval, and the
supplles. RTS Credo. 3 - | I [
5. Complete advertising 10. The right to use .

and promotional the Famous
material. Trade Mark.

RADIO-TELEVISION TRAINING SCHOOL

- o 5100 S. Vermont Avenue, Dept. PE 78, I
"7 BUSINESS Los Angelcs 37, California
" PLARY SEND ME FREE — all of thcse big opportunity books = |
. s TeGood Jobs in TV-Electronics,’”’ "*A Repair Shop of Your Qwn'’
T SAMPLE L, SRy and “Sample Lesson.'’ § am interested in: |
: LESSON 7 Rl | a Radio-Television tndustrial Electronics
(Automation) I
RTS' Membership in The S 1] Name Age |
Association of Home Study : N -
Schools is your assurance of et Address I
Reliability, [Integrity, and et
Quality of Training. City & State - ‘
0 e e e e e e e e e
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Just off the press 4 @ LONG ISLAND C1y T Y. PET
*
b 2 h HOW TO SAVE 509 laborat test
NEW 16 pgo CATALOG :Snsotv:uTneents & Hi-Fi, Sen{; ?-'?QEE ocr:tg%gpr;m:;orr:e e;f
neighborhood EICO Distributor.

F R E E l T e |
L2 . '

A S S e e L
City.

l....‘.‘."...

EICO saves you 50% on test
instruments & hi-fi. 55 models to

L]
- ¢ Occupation. ... .
choose from: MAIL COUPON NOW . .. S  Prices 5% higher In the West. *
0 0000 ¢ 0 cs0 00 6o o0 o
- . a
L
. *
¢ PEAK-TO-PEAK
Home, car, 2 )| vacuum Tuse ¢ wiiscll you build
TV appliance VOLTMETER o & UNI-PROBE
repairs: #2221 o ;
READI-TESTER KT 52595 « MGG (ﬂf} f;;‘;s’ EIL'U KITS
KT 5;25‘;2 WIRED $39.95 : g ;’§- WIRED $49.95 s
39 WIRED $15.95 o : e In one

: : evening-—
1000 Ohms /Volt « | : but fhey last
vom o 2425
=536 'o
KIT $12.90 * ;| KIT $44.95 o . a LIFETIME!
WIRED $14.90 * % ‘o8| WIRED $79.95 °
. g Lowest-priced o TUBE TESTER £625
. professional Scope +  KIT $34.95 WIRED $49.95 OVER 1

: MILLION
6V & 12v
BATTERY
ELIMINATOR ®

.
& CHARGER ® In Use
1050 o
WIRED $38.95 ¢ R-C BRIDGE & R-C-L
Extra-filtered for transistor 3 COMPARATOR =950B

i, L KIT $19.95 WIRED $29.95

HHIIHIIIIIIIHHIIHHHI|IIIIHHIIHIHIIHHIIIIIIIHIIIIIIIIHIHHIHHHIHIHHIIII

RF-AF SIGNAL
GENERATOR =324
(150 ke to 435 mc?)
KIT $26.85 WIRED $39.95

HIGHEST
QUALITY NEW! FM TUNER ﬁrrso

KIT, less cover: $39.95* Ultra-Linear
WIRED, less cover: $65.95* Williamson-type INTEGRATED
. Cover: $3.95 AMPLIFIER HF20
HI-F' *excise tax incl. KIT $49.95 WIRED $79.95

af lowest

MASTER CONTROL

" :

rices... PREAMPLIFIER HF61 ' AMPLIFIER =

P KIT $24.85 WIRED $37.95 HF6D with ACRO Ultra-Linear INTEGRATED =
with Power Supply: 70-330 QUTPUT XFMR AMPLIFIER HF52 =

only from KIT $29.95 WIRED $44.95 § KIT $72.95 WIRED $99.95 f KIT $69.95 WIRED $109.95 —

‘00 ¢ 0e 0000000000 06006090 000c00eo0 ©0 0600006000000 a0

COMPLETE

NEW! i

12.-WATT williamson-type 30-WATT INTEGRATED SPEAKER
INTEGRATED AMPLIFIER HF12 AMPLIFIER HF32 SYSTEM
KIT $34.95 WIRED $57.95 § KIT $57.95 WIRED $89.95

HHHHIHIHHIHHHIHHHH]HIIIIIIIHHIHIIIIlIIHIIHIHIIHIIIHIHHHIIHHIIHHHHHHHIHIHHIIHIIIIIIH_]
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YD) Goler=TY is Fleral

HREE-DIMENSIONAL color-TV is now
Tproviding realistic viewing of adjust-
ments inside a nuclear reactor. Use of
stereo allows the precise depth percep-
tion necessary for correct positioning of
cortrols, and use of color-TV permits
quick identification by the control operator
of reactor equipment in the dangerous
area where no human is safe.

The camera is installed inside the “hot”

area, and cables carry the 3D color picture

signal to a viewing console located safely
ouiside the dangerous area behind thick
shielding walls. The viewer watches the
picture on the TV screen while operating
remote manipulators which position and
shift reactor components in the radio-
active area.

This equipment was designed for use
by General Electric’s Aircraft Nuclear
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Remote operator of nuclear

reactor can now view

in depth and color

By LOUIS E. GARNER, JR.
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Closed-circuit three-dimen-
sional color-TV system be-
ing adjusted by a project
engineer at G.E. laboratory.

Propulsion Department at the Atomic
Energy Commission’s test site at Idaho
Falls, Idaho.

How It Was Developed. To give the
illusion of depth to a picture reproduced
on a flat surface, two images are neces-
sary. One is a view of the reproduced
scene as it would be seen with the left
eye, while the other is the view as seen
with the right eye. Each eye must be
able to see only the image that is intended
for it.

There are several ways of accomplishing
this. In the old-fashioned stereoscope and
in hand-viewers, two complete pictures are
used, with separate optical paths for each
eye.

Theoretically, such a system could be
used for 3D television. Two complete TV
channels would be required, with each
channel having its own camera, trans-
mitter and receiver, and the viewer would
have to use a special optical device for
viewing the separate screens. But this
type of system would be cumbersome and
generally impractical.

A somewhat different system was devel-
oped and used in prewar motion pictures.
A red image (for one eye) and a blue
image (for the other eye) were projected
simultaneously onto a single motion pic-
ture screen. The observer was supplied
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with a special viewer which had red and
blue filters; it was held in front of the
eyes like a pair of spectacles and per-
mitted one eye to see only the blue image
and the other to see only the red image.

In postwar motion pictures, this early
system was modified to permit the show-
ing of full-color 3D films. The picture was
reproduced using polarized light and the
observer was supplied with a special pair
of spectacles having properly oriented pol-
arizing filters.

If the vibration of light is restricted to
a single plane—such as the vertical—the
light is said to be polarized. Such polariza-
tion may be achieved by means of simple
optical filters. The color of light depends
upon its frequency of vibration and not
upon its plane of polarization. Thus, pol-
arized light does not lose its color charac-
teristics.

Once polarized, the light can pass
through another polarizing filter only if
the second filter is oriented to transmit
light of the same polarization. In other
words, if light is polarized in the vertical
plane, it will not pass through a polarizing
filter oriented to transmit light polarized
in the horizontal plane, and vice-versa.

In practice, the image intended for one
eye is vertically polarized and the image
intended for the other eye is horizontally

POPULAR ELECTRONICS



polarized. The special viewer used by the
observer is equipped with one filter for
each eye, which sees only the image meant
for it, with each image retaining the full
color of the original scene. It is this sys-
tem, used in 3D motion pictures, that has
been adapted to 3D color television.

How It Operates. A functional diagram
of the basic system is shown in Fig. 1.
The three components——camera, transmit-
ter and receiver—are connected by multi-
conductor cables. The camera is equipped
with a dual optical system having a per-
spective similar to that of two eyes, and
the scene viewed through the two lenses
is transmitted through a rotating shutter
to a special color-TV camera tube.

Instead of presenting the image to two

Fig. 2. Rotating drum of

VIEWING GLASSES

/ = G}
'/ DRIVE MOTOR

VIEWER'S POSITION

RECEIVER

DISC OF
POLARIZING
SEGMENTS

Fig. 1. Basic components of wired three-
dimensional color-TV system in block form,

sensitive surfaces, as in the human eye,
the 3D TV system presents the two images
to a single sensitive surface (the camera
tube) on a time-sharing basis, depending
on the speed of the rotating shutter. The
frequency of the time-sharing’ is at the
picture rate of the television system—
in the G. E. equipment, the rate is 90
pictures per second. Half of these pictures
(or frames) are meant for each eye alter-
nately. Thus, the frame-rate for an indi-
vidual eye is 45 pictures per second.
Except for the frame rate and the use
of a rotating shutter and dual optical sys-
tem, the circuitry of the 3D color camera
is quite similar to that of a conventional
color-TV camera. It incorporates video
(Continued on page 117)

polarizing filters sepa-
rates right and left images
instead of disc in Fig. I.
See text on page II7.
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TALENT HUNT UNEARTHS JUNIOR SCIENTISTS

T HAS BECOME increasingly popular these days to
weigh the youth of America on the scale of achievement
and find it wanting. In many cases, the balance has been
upset by glaring headlines and lurid newspaper tales of
“juvenile delinquency.” But there are other ways to meas-
ure the teen-ager in the Unifed States.

Shown at left is a cyclotron and its young builder,
Reinier Beeuwkes I11, who
took the top award in the
annual Westinghouse Sci-
ence Talent Search held
for the 17th time this
year. He designed and
built this cyclotron for
accelerating electrons to
high speeds. It cost less
than $150, and is only as
complex ‘“as a radio,” he
says, but it netted the 17-
year-old Newton, Mass.,
lad a $7500 science schol-
arship.

Reinier’s scholarship
was one of five such schol-
arships; the others ranged
from $6000 to $3000. In
addition, there were 35
cash awards. In all, a
total of almost $35,000
was presented to eight
girls and 32 boys who
were the winners—chosen
from a field of 25,039 en-
tries.

Begun in 1942, the science talent search was launched
in the belief that the ability of America to maintain its
scientific leadership depended upon the discovery and
development of scientific ability among high-school youth.
It is conducted by the Science Clubs of America through
Science Service. The Westinghouse Educational Founda-
tion, supported by Westinghouse Electric Corp., pro-
vides the financial backing.

The search is open to any high-school senior, who must
face a science aptitude exam, submit a 1000-word report
on his project, and allow his school to furnish a transcript
of his scholarship record. This takes place in December
of each year. All data are sifted and the field is reduced
to about 600, then 300, and finally to about 40. This
group is invited to Washington, D. C., where the boys
and girls face a three-man board of judges which makes
the final selections. —30-
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For boat or car,

transistorized oscillator
changes 12 volts from !
battery to power line-
operated FM/AM receiver

or other equipment

AN INVERTER is a device for changing direct current to
alternating current. One type of inverter is used where
the only commercial power available is d.c., to make it
possible for people to operate a.c. appliances such as radios,
TV sets and hi-fi systems. This is the heavy-duty rotary
type, which is a motor and an alternator in one housing
on the same shaft.

Inverters are also used in cars and boats to convert the
6 or 12 volts d.c. of the batteries to 117 volts a.c,, to permit
the operation of dictating machines, tape recorders and even
television sets. These are the vibrator type, like those found
in automobile radios before the advent of transistors. Both
types are bulky and draw relatively large currents from
the battery.

For Shipboard Use. The author owns a low-current
three-way portable radio, designed to cover the broadcast
band, the FM band, and the low-frequency beacon band,
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By
ROBERT B. TOMER
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and wanted to use this radio on board a
small cruiser which had a 12-volt d.c. elec-
trical system. It could be operated from its
internal dry batteries, but since it contains
quite a number of tubes, battery life would
be relatively short. Intended for use as a
“standby” unit, the radio might be ex-
pected to operate for hours at a time on a
cruise.

The most desirable situation would be
to be able to draw power for the set from
the 12-volt system while under way, or
while at anchor. If the 12-volt supply
should become exhausted, as a result of
running other shipboard electronic gear,
the radio’s internal batteries would always
be available for emergencies.

An inverter was needed which would
convert the 12 volts d.c. to 117 volts a.c.
dt the lowest possible drain. Several small
vibrator supplies were investigated, but
after considerable time and effort spent in
unsuccessful attempts to filter the “hash”
out of the radio (radio interference caused
by vibrators), they were abandoned. Their
power drain would have been excessive
even if the filtéring had been ‘successful.

The answer was found to be the tran-
sistor inverter shown' in Fig. 1. The fin-
ished unit could have been smaller, but it
was convenient to build it on an available
6" x 4” x 4" aluminum chassis. It weighs
less than a pound and draws less than an
ampere from the 12-volt.system when op-
erating the radio. It has no moving parts
and is completely silent. No filtering other
than a 0.1-ufd. capacitor is needed.

Construction. The original model of
transistor inverter was built around a
home-made transformer. There is now
available a transformer which will exactly
fit this job. It- is Type 6L6000, made by
Thermador Electrical Mfg. 1Co., 2000 S.
Camfield Ave., Los Angeles 22, Calif.

Transformer 71 is mounted on a small
aluminum chassis, made by cutting the
top off a 6” x 4” x 4" chassis. Cut it one
inch deep so that you have a 6" x 4 " x 1"
chassis. A second chassis, having the origi-
nal dimensions, is used as a cover for the
unit when it is finished.

Mount the two power transistors, TR1
and TR2, being sure to use mica insulators
under them to prevent their shells from
contacting the chassis directly. Use fiber
insulating washers under their mounting
screws. The transistor case is connected
internally to the collector, and this must

’
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not be allowed to ground. You can check
to be sure TR1 and TR2 are not grounded
by using an ohmmeter and measuring be-
tween case and chassis. If only a few ohms
are read, locate and eliminate the short.

After mounting the transistors, mount
the on-off switch, a pilot light socket and
the a.c. outlet socket. Terminals will be
needed for the 12-volt input connections
and a fuse block is added for safety.

The wiring consists merely of connecting
the appropriate leads from T1 to TR1 and
TR2 and to the output. Connect the pilot
light, C1, and the unit is ready for test.

Trying It Out. In testing the unit, a
scope is most valuable, but an a.c. volt-
meter will do. A variable d.c. source is

y12
i

LUTVAC QUTPUT

iz
e VOLTS
INPUT O—

PARTS LIST
C1—0.1-ufd., 600-volt capacitor
Fl—4-amp., 32-volt fuse (Littelfuse Type SFE)
PL1—Pilot light (G. E. #1815)
SOl—Power socket
T1—Special transformer (Thermador 6L6000)
TR1, TR2—2N256 p-n-p power transistor
2—6" x 4" x 4" aluminum chassis

HOW IT WORKS

The inverter works as a free-running oscillator. One
transistor starts it by drawing somewhat more collector’
current than its mate, due to the inevitable differences
that exist between transistors.

As its collector current flows through transformer T1,
it induces a current in the base winding. This winding -
has been so connected that the current is in the righ
direction to bias its base more negatively, and more col-
lector current flows.

At the same time, because it is a transformer, the
other end of this base winding is going positive, and
this is being fed to the other transistor. The positive
flowing current keeps this transistor ‘‘turned off.”

The conducting transistor keeps on conducting as
[ long as the rising collector current is matched by a ris-
ing base current. Eventually, the transformer core ma-
terial saturates and its field commences to collapse.

When this happens, the current in the base winding
suddenly reverses, the conducting transistor is switched
“off " and the one that was not conducting is switched
“on.” This results in a square-wave voltage being in-
duced in the secondary. It is this voltage stepped up
which is used to operate the radio.

Output frequency is close to 60 cycles.

POPULAR ELECTRONICS



also desirable. Connect the inverter to the
d.c. supply with the input reduced to one
or two volts. Be sure the battery’s positive
terminal is grounded to the chassis.

Observe the a.c. voltmeter connected
across the output receptacle and note the
voltage at the reduced d.c. input. If it
shows nothing, reverse the two leads which
go to the base connections of the transis-
tors. The meter will now show voltage.

Increasing the input to 12 volts should
cause the meter to read around 150 volts
a.c., without a load connected. Pilot light
PL1 should light dimly. Plug a small,
three-way portable radio into the outlet
socket. A 10-watt, 117-volt bulb may be
substituted if desired.

No load drawing more than 10-15 watts
should be plugged into this inverter. When
a load is applied, PL1 should brighten to
full brilliance. The inverter is functioning
normally if the input current, when loaded
to about 10 watts, is around 1.0 ampere.
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Fig. 1. Powertransistorsin os-
cillator circuit (on page 36)
operate from 12-volt battery.

Chassis of inverter makes a
convenient handful (above).
Be sure to insulate the tran-
sistors from the chassis.

All parts and wiring are
placed in the shallow chas-
sis (left); the other one is
used only as a cover.

This will indicate an efficiency of around
80 to 90%. The unloaded input current
should be about half that amount.

What the Pilot Light Does. The base
of each transistor returns to the negative
side of the battery through the base wind-
ing center tap and then through the pilot
light. When the system is turned “on” and
the oscillations have not as yet started,
PL1 is cold and its resistance is quite low.

The battery voltage divides across the
input resistance .of the base diodes and
PL7I's cold resistance. This places a high
forward bias on both TR1 and TR2, insur-
ing their starting, even under full load.

When oscillations start, this heavy base
current is unnecessary and would not be
economical; so it is desirable to cut it
down. This is done automatically by PL1’s
rise in temperature as the increased base
current flows through it. The hot resist-
ance is several times the cold resistance,

(Continued on page 106)
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jTape
for
Pictures

NE of the most ticklish aspects

of the whole video tape opera-
tion is the manufacture of the
tape itself. In these photos taken
at the new ORRadio plant in
Opelika, Ala., we can see some of
the inspection steps used to insure
perfect tape—which will “play
back” a signal just about indis-
tinguishable from a live telecast.

At the top, a technician checks
a sample roll used to record the
opening-day ceremonies at OR-
Radio on a new Ampex VR-1000
Videotape Recorder. Each inch of
tape must carry about 20,000 bits
of information.

Above, right, a machinist gauges
the adjustment between the cut-
ter blades used to shear a master
roll of 1'-wide tape into smaller
widths. To insure accuracy, the
tape is not sliced. Rather, the
blades scissor it into strips.

At right, the tape is being in-
spected for imperfections which
might cause ‘“drop out.” This phe-
nomenon, which shows up as pips
on a TV screen, may be caused by
some flaw in the deposit of iron
oxide on the magnetic tape.
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Compute—With Pots

How fto

MULTIPLY
DIVIDE
ADD

and SUBTRACT
with simple potentiometer circuits

HEN we think about arithmetic, we

think about addition, subtraction, mul-
tiplication and division. Algebra extends
the usefulness of arithmetic by employing
symbols for quantities. Trigonometry brings
into play the relationship between sides and
angles of triangles. Using one or more of
these three mathematical approaches, most
of the design problems encountered in elec-
tronic equipment can be solved. And since
these branches of mathematics are required
so frequently, long-hand “figuring” is be-
coming antique and impractical.

New techniques of calculating include the
principle of analogy. Some physical quan-
tity is used to represent the unit one. For
example 1 inch may equal the unit lorl
pound may equal the unit 1. Thus 5 would

July, 1958

be represented by 5 inches or 5 pounds.
These quantities are then physically added
or subtracted, and the remaining quantity
is actually measured or weighed to deter-
mine the answer. Since mechanical analo-
gies are bulky and sometimes expensive,
electrical quantities are more convenient in
most cases.

You can multiply a voltage by amplifying
it. However, an amplifier usually has con-
stant gain, and in order to create a variable
multiplier, a gain control (potentiometer)
must be included. The potentiometer can
then be calibrated in terms of multiplying
units.

If a large enough voltage is used and the
read-out (indicating) voltmeter is sensitive
enough, no amplifier is necessary. A poten-
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tiometer calibrated from zero to 10, or zero
to 100 can be used to simulate multiplica-
tion, although it actually performs division.
Figure 1. If an input of 10 volts is ap-
plied across the end terminals of a linear
potentiometer, 1 volt will exist across ter-
minals 1 and 2 when the shaft is rotated
one-tenth of the way from terminal 1 to-
ward terminal 3. When the shaft is rotated
an additional one-tenth (or a total of two-
tenths) of the way toward terminal 3, 2
volts can be read. This relationship holds all
the way up to the number 10 (at full ro-
tation) where the voltage will be 10 volts.
Thus, a simple pot can be used to gener-
ate the numbers from one to ten. If inter-
mediate points are calibrated, numbers like
‘2.3, or 5.8 are easily generated. If a second
pot is connected with its end terminals
across the terminals 1 and 2 of the first pot,
the second one will “multiply” the number
generated by the first. (See After Class in
May 1958 PoruLar ELECTRONICS, pages 76

Top and under-panel views
of multiplier show the simplicity
of the wiring. Use direct, point-
to-point connections. One or
both terminals should be insu-
lated from the metal chassis.

and 118, for alternate circuit and addition-
al explanation.)

Figure 2. In this simple two-number
multiplier, voltage is furnished by a flash-
light battery when the momentary contact
switch 81 is pushed. Rcal is the calibration
control, potentiometers 4 and B are opera-
tional multiplier elements, and a voltmeter
is connected across the output terminals.

Use one flashlight cell if the lowest scale
on your voltmeter is 1.5 volts or less; use
two cells for 2.5 volts. If the lowest scale is
greater than 25 volts, but less than 4.5
volts, use six cells in series-parallel to fur-
nish 4.5 volts. (Pots with asterisks in Figs.
2 and 3 are Clarostat Type 58C1.)

The circuit in Fig. 2 will yield most accu-
rate results with VITVM’s and voltmeters
having sensitivities of 5000 ohms per volt
or greater. For voltmeters with sensitivities
between 5000 and 10,000 ohms per volt, Rcal
should be connected as a series rheostat by
breaking the connection at the point
marked X, A fixed series resistance may
have to be inserted in the lead at point ¥
which can be determined experimentally.
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™ To calibrate: (1) connect your voltmeter
to the output jacks and set it to the lowest
d.c. volts scale; (2) set 4 and B full clock-
wise beyond 10 on the scale marked Linear;
(3) push switch S and adjust calibration
pot for a full-scale deflection of the volt-
meter if you have a scale on your meter
that is a multiple of one (i.e, 1, 10, or 100
volts) *; (4) adjust the dial knobs on poten-
tiometer A and B shafts so that zero meter
deflection is not experienced until the hair-
lines cross the zero mark; (5) check accu-
racy by moving pot 4 to the whole number
markings from zero to 10 with pot B on 10.
Record meter readings. Repeat with pot B

being moved and pot 4 set to 10. If the re-
sults are not accurate, you may be able to
improve them by resetting one of the point-
er knobs on the shaft.

Suppose you want to multiply 4.7 x 6.9.
Perform calibration adjustment (3). Set
4.7 on one pot and 6.9 on the other; and read
the result, 32.4, on the voltmeter. Note
that the proper scale factor miust be used
in reading your answer. Thus, if you had
wanted to multiply 47 x 69, you would have
assumed the potentiometers to be cali-

*® Otherwise, set Rcal for deflection to one on the scale
which will use the greatest partion of the scale. For exam-
ple, if your voltmeter has d.c. scales that are multiples
of 1.5 and 5, set Rcal for deflection to one on the 1.5-volt
scale; if your scales are multiples of 2.5 and 10, use the
2.5-volt range, but adjust for full-scale deflection and read
results on the 0-10 scale.
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brated from 0-100 instead of 0-10, and the
answer would have been read as 3240.
As with analog devices in general, the
_answer is not exact. It is, however, suffi-
ciently correct for most engineering pur-
poses. Practice may be required for correct
scale interpretation.

The dial knob pointers can be made from
thin plastic. Scratch the line with a pointed
tool, using a ruler as a guide. Then allow
a small quantity of India ink to flow into
the scratch to produce the hairline. The
plastic pointer is cemented to the knob.

On the dial scale layout {(below) for
the operational potentiometers, the scale

Dial scale layout above is identical
for each pot. See text for details.

marked Linear (which isn't exactly linear
since the loading of the following potenti-
.ometers is accounted for) is used to repre-
sent a number appearing as a multiplier.
The scale marked Reciprocal is used to
represent a number appearing as a divisor.

Thus, to divide 7 by 0.3, set pot 4 to 7 on
the linear scale, and set pot B to 0.3 on the
reciprocal scale. Read the answer, 23, on
the voltmeter. This is quite close to the
more exact answer, 23.3, and sufficiently
accurate for engineering purposes. If your
knowledge of math is sufficient, it’s possible
to add cosine, sine, tangent, or log, square
root, and square scales.

Figure 3. This advanced four-number
multiplier circuit utilizes an a.c. voltage

(Continued on page 123)
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Snapshots

in
Sound

Relive your summer vacation

with a record on tape

YOU’RE ALL PACKED and ready for
that summer vacation you've planned
for a whole year. You make a last-
minute check. Got the bathing suits?
Travelers checks? Suntan oil, guide book,
maps, camera, film . .. ?

Didn’t you forget something? You took
a camera, maybe even a movie camera,
too, to make a permanent record of fun
in the sun. But did *you ever think of
making a sound record of your vacation?

The results, if you do it properly, may
be every bit as enjoyable as the reels of
color film you'll run during the long win-
ter evenings . . . perhaps more so, if you
can supplement some careful planning with
a little bit of luck.

Recordings of just little, simple things
can evoke wonderful memories of surf at
the beach, the gang singing in the moon-
light, talk around the campfire at that dude
ranch, the thunder of the falls at Niagara,
the hoot of a ferryboat passing the Statue
of Liberty, or the roar of traffic at Times
Square.

Narration or your description of the
scenes can be put on the tape right away
and intermingled with vacation sounds. If
you don’t have the time to do this in de-
tail while on vacation, it can be done later
at home and spliced in at the proper point.

Another facet of your vacation record-
ing would be to capture the scene on tape
as you film it! For instance, you might
take a black-and-white or color movie at
the same time you record the sound ef-
fects and your thoughts.

What Kind of Recorder? In’ effect, you
are limited only by your imagination this
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Folkways Reco~ds photo
of Serblan musicians

summer, but you should keep the following
tips in mind.

For convenience, the best machine would
be one of two types: the recorder whose
amplifier and motor are powered by bat-
teries, or the one whose amplifier is bat-
tery-powered but whose motor is driven
by winding a spring. Be sure you take
along enough batteries, or check to make
certain replacements are available wher-
ever you go.

Prices for models which have a fre-
quency response of 50 to 6000 or 7500 cps

. (best for music recording) range from
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Telectro recorder

=== By MIKE BIENSTOCK

Associate Editor

Photo of Uganda nativas courtesy
Uganda Informration Cepartment

about $250 tc $500. You
can get these in speeds of
3% and 7% ips, and here
you’ll have to decide which
is best. For higher fidel-
ity, pick the Figher speed,
but you’ll hav= to sacrifice
playing time. For most
purposes, the