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Selectmg Your H| FI Kit
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' How To Build:
Electroscope
Signal Generator
Loudness Control
Slave Flash Unit
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UNLY 351290 JUWN

Use this rugged portable 4 ways...as a
ham receiver, a 3-way portable, a marine
receiver, and as an SWL receiver. Use it in
your shack, in your car, on your boat. Take
it along on your vacation. It's truly the
world's most versatile receiver!

National’s exciting new NC-66 offers 115V.
AC/DC or battery operation, 5-band cover-
age from 150 kc to 23 mc, electrical band-
spread with logging scale, plus a fixed tuned
CW oscillator! Housed in a handsome, sturdy
metal cabinet with carrying handle, the tra-
ditional National quality is evident throughout.

Attractive, yet functional, it has full-vue
slide rule dial, 5" PM speaker, phone jack,
and two built-in antennas (ferrite loop for
DF and BC bands, whip for SW bands). And
for boat owners, a special marine band from
150 ke to 400 kc that covers maritime DF
frequency. CD positions are clearly marked
too. A 220 V. adaptor is available.

ADDITIONAL FEATURES:

Provisions for external direction finder
for marine use (RDF-66 Loop accessory).

Receives voice or code.

Salt-spray tested.

Separate switch for stand-by operation.
Logging scale provided.

Handsome two-tone metal cabinet, chrome
trim.

12-5/16" wide x 9-11/16" high x 10" deep:
weight: 16 bs. less batteries.

BAND: DF  COVERAGE: 150 —400 k¢
BC 50— 1.4 me

140— 405
WORLD’'S MOST 40— 114 me

110 — 23 me

VERSATILE -
Hona) dlotibutor or wiite for cataog.
tional distribu :
RECEIVER!

~onLy 1235 gown
UP TO 20 MONTHS TO PAY AT MOST
RECEIVER DISTRIBUTORS.

Suggested price $129.95 less batteries

| it _’3 ] (slightly higher west of Rockies)
wess F'Lﬁ}"‘ -‘"’"v‘i’ﬁq 8 out of every 10 U.S. Navy ships use
- ® -TLIG.g}: National receivers
SINCE 1914
ONLY $12.95 DOW

i Nationald>

MALDEN 48, MASS.

WITH RDF-66 LOOP. . m/ﬁ Y

Available at extra cost. i
. §
e — BRI PP
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You Practice

 BROADCASTING

M.with Kits | Send You

As part of my Communicatians Course
I send you parts to build low-power
Braadcasting Transmitter at left.
Useit to get practical experience. You
put this station “on the air''. .. per-
form procedures demanded of broad-
casting station gperators. An FCC
Commercial Operator's License can
be your ticket to a bright future. My

You Practice

~-SERVICING

with Kits 1 Send You

Nothing takes the place of PRACTICAL
EXPERIENCE. That'swhy NRI training
is based on LEARNING BY DOING. You
use parts I send to build many circuits
_common to Radio and Television. With

modern Radio shown at left. You
build a Multitester and use it to help
make $10, $15 a week fixing sets in

my Servicing Course you build the

spare time while training. All equip-
ment is yours to keep. Coupon below will

bring hook of important facts. It shows
other equipment you build.

Comniunications Course trains you
to get your license. Mail coupon
Book shows other equipment you

build for practical experience.

| Will Train You at Home in Spare Time

10.be o RADIO-TELEVISION Technician

THESE MEN

~ I have progressed very rap-

idly. My present position is
Studio Supervisor with
KEDD Television, Wichi-
ta.”—Elmer Frewaldt, 3026
Stadium, Wichita, Kans.

“Fix sets part time in my [
shop. Made about $500 first
three months of the year
Could have more but thisis
about all I can handle.'—

Frank Borer, Lorain, Ohio 5, ‘
{ “I've come 2 long way in
Radio and Television since
graduating. Have my own
business on Main Street.” —
Joe Travers, Aibury Park,
New Jersey.

“l didn't know a thing
about Radio. Now have a
good job as Studio Engi-
neer at KMMJ." — Bill
Delzell, Central City,
Nebraska,

" POPULAR ELECTRONICS is publlshed monthly by Ziff-Davis Publish ng ny,
Entered as second class matter August 2’1

1953), at 64 K, l.ake St..

Chicago 1,

TELEVISION

" Making Jobs, Prosperity

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

£ qualified technicians, operators, ete.

N.R.I. Training Leads to

Good Johs l|ke These
| TRAINED

" BROADCAST-
ING: Chief Tech-
nician, Chief
Operator, Power
Monitor, Record-

ing Operator,
Remote Control Operator. SERVIC-
ING: Home and Auto Radios, Televi-
sion Receivers, FM Radios, P.A. Sys-
tems. IN RADIO PLANTS: Design
Assistant, Technician, Tester, Serv-
iceman, Service Manager. SHIP
AND HARBOR RADIO: Chief
Operator, Radio-Telephone Opera-
tor. GOVERNMENT RADIO: Op-
erator in Army, Navy, Marine Corps,
Forestry Service Dispatcher, Airways

Radio Operator. AVIATION RADIO: §

Transmitter Technician, Receiver
Technician, Airport Transmitter
Operator. TELE-
VISION: Pick-up
Operator, Tele-
vision Techni-
cian, Remote
ControlOperator.

Americos Fast Growing Industry
Offers You Good Pay, Success

5 Training PLUS opportunity is the PERFECT COM-
BINATION for job security, advancement. When times
are good, the trained man makes the BETTER PAY,

d ] gets PROMOTED. When jobs are scarce, the trained
5. 1, swin, precidens  Manenjoys GREATER SECURITY. NRI training can
D T O o

Our 40th Year

-~

help assure you and your family more of the better
things of life. Radio is bigger than ever with over 3,000
broadeasting stations and more than 115 MILLION
sets in use, and Television is moving ahead fast.

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

My training is practical, complete; is backed by 40 years of success training
men at home. My well-illustrated lessons gwe you basic pnnclples you need
and my skillfully developed kits of parts “bring to life” things you learn
from the lessons. I start sending you special booklets the day you enroll,
that show you how to fix sets. Multitester you build with my parts helps you
discover and correct set troubles, helps you make money fixing neighbors’
sets in spare time while training. Many make $10, $15 a week extra this way.

Mail Coupon— Find Out What Radio-Television Offer You

Act now to get more of the good things of life. I send actua! lesson to prove
NRI home training is practlcal thorough. My 64-page book “How to be
a Success in Radio-Television” shows what my graduates are doing and
earning. It gives important facts about your opportunities in Radio-
Television. Take NRI training for as little as
AVAILABLE $5 a month. Many graduates make more than

to all qualified

he total cost of my training in two weeks.
VETERANS

Mail coupon now to:J. E. SMITH, President,
UNDER G.l. BILLS

Dept. 7DD4  National Radxo Institute,
Washington 9, D.
Our 40th year.

MR. ). E. SMITH, President, Depl. 7DD4
National Radio Institute, Washington 9, D. C.

Mail me Sample Lesson and 64-page Book, FREE.
(No salesman will call. Please write plainly.)

Name. Age. ..

.Zone. .. .State..

VET

write in date
of discharge
- -

11,

194
1954 at the Post Office, Cmcago, Illinois.

SUBSCRIPTION RATES: One year U. $. and possessions, and Canada §4.00; Pan- American Union countries $4.50, all other foreign

April, 1957

countries $5.00.

WWW_ ammerieaniadiahistary com
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Train in Great Shops of COYNE fo_r better jobs in
o ERECTRICITAYE=FTEFEVISION
Bl %@@ﬁ S .

TWO TOP OPPORTUNITY FIELDS MAIL COUPON r
Whether 17 or up to 45 years of age, train the Coyne FOR FREE BOOK /
way for a better job and a real future in ELECTRIC-  Send coupon for 48-page illus-
ITY-ELECTRONICS or TELEVISION-RADIO, l';“gﬂ c‘;‘:?ck“ f;é’l‘de to Careers
3 ec y-Electronics and
fields that offer @ world of opportunities. Train on real, Television-Radio.” No coat; no
full-size equipment at COYNE where thousands of obligation; no salesman will call.
successful men have trained for nearly 60 years— Y :o'f, Non-Vets get vitsl
largest, oldest, best equipped school of its kind— P -
established IS%i.d NE ad;lanced education or p:i'evious B. W. COOKE Jr, P{uig:'né .
experience nee . Employment service to graduates. COYNE ELECTRICAL §
STARY NOW—PA\PI.ATER— iberal Finance Plans and ;20:;;(‘::;2;.!::1’::;90 L’;"";:’:""_‘ ‘7'7:". )
Easy Payment Plans. Also part-time employment n 3 and details of your training
help for studemts. Training in Refrigeration and offer. This does not obligate me and no salesman

3 : 2 will call. I am interested in:
Electric Apphances can be included. ( ) Electricity-Electronics ( ) Television-Radio

B. W. CGOKE Jr., President - S FOUNOED 1839 Name__ — e
ELECTRICAL SCHOOL Address_ ) ]
A Technics! Frade Institute Operated Not For Profit . P
$00 S. Paulina Street, Chicago, Dept. 47-71H City— ————State

ELECTRICITY » RABIO o TELEVISION ¢ REFRIGERATION » ELECTRONICS

COYNE offers
LOW COST

10
TEI‘ coLo

0- Training in
RAI" Spare Time AT HOME

The futare is YOURS in TELEVISION! 3end eawpon /ofl- 44%
A fabulous field—good pay—fascinating work—a

prosperous future in a gcod job, or independence in /b)aaé
your own business!

and full details,

Coyne brings you MODERN-QUALITY Television Home Train.  including easy
ing; training designad to meet Coyne standards at truly lowest cost Noy:::l' fion . o
—you pay for training only —no costly “put fogether kits.”” Not an : 'ga - ""
old Radio Course with Television “tacked on.” Here is MODERN  *¢'esman will call.
TELEVISION TRAINING induding Radio, UHF and Color TV. T T
No Radio backgreund or previous experience needed. Personal :COYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to | Home Training Division

do actual servicing jobs —make money early in course. Free Life- | 500 S. Paulina St., Chicago 12, II.
time Employment Service to Graduates. | Dept. 47-HT7

| Send Free Book and details on how I can get

® ‘ “,;20,,%"' - i ; I Coyne Quality Television Home Training at
h | ister] low cost and easy terms.
ELECTRICAL SCHOOL R ot 1

- i ¥ | Name —o_
A TECHNICAL TRADE INSTITUTE OPERATED
Coyne—tha Inatitution bahind this train-
NOT FOF PROFIT o A D s e : Address_______ —
500 $. Paulina Streed, Chicago 12, Dept. 47-HT7 Tesidentialochoolof itakind. Founded 1859 1 City S

April, 1957 5
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LOW-COST

POWER
TRANSISTORS

FOR EXPERIMENTERS
AND RADIO AMATEURS

Now you can build a variety of economical
transistorized amplifiers capable of real power
outpul . . . 10 watts in Class B push-pull. The
CBS 2N255 and 2N256 feature high power
coupled with high current amplification and
their construction permiis high heat dissipa-
tion. These alloy-junction germanium transts-
tors are also designed for six-volt (2N255) and
twelve-volt (2N256) battery operation . . . ideal
for mobile use.

2N255...$2,95 net

°
rowen

TRANSISTORS
2N25 5
e

2N256...$3.45 net

I’s easy to put
these transistors
to work, CBS Power Transistor Applica-
tions, PA-16, gives complete data . . . op-
erating notes . . . and six simplified power
transistor circuits. Pick up this free
booklet . . . and get your low-cost 2N255
and 2N256 transistors at your CBS Tube
distributor’s — ioday.

Reliable products through
Advanced-Engineering

semiconductors

CBS-HYTRON

Semiconductor Operations, Lowell, Mass.

A Division of
Columbia Broadcasting System, Inc.

DEPARTMENTS

Carl & Jerry.uyiie sdiataadantne John T. Frye
Letters from Our Readers..................

POP’tronics Bookshelf ... ... A g
Transistor Topies ... .............. Lou Garner
The Transmitting Tower. ....... .. Herb S. Brier

Tuning the Short-Wave Bands. . ..Hank Bennett
Kit Builder's Korner. . ......................

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

COMING NEXT MONTH (MAY)

POPULAR v

LELECTRONICS]

(ON SALE APRIL 18)

The lead article in the May issue will de-
velop a theme of tremendous interest to small
boat owners. It is the use of aeronautical
beacons (in the 200 to 500 kc. range) as a
means of finding your way while on the water.
Robbie”” Robberson, a well-known author on
electronics and boating, has come up with sev.
eral unusual ideas.

Hi-fi commands quite a bit of interest in
May with a feature article on making a simple
“Bell”” wire crossover, plus another in Len Feld-
man’s series—this one on a scratch and rumble
filter.

Experimenters will like the six-transistor
superhet that is surprisingly easy to assemble,
the electronic fishing worm extractor, and
many other projects.

IN THIS MONTH'S

RADIO & TV NEWS

(APRIL)

Why Loudness Controls?
Conelrad the Easy Way
Photoflash Synchronizer Checker

Always say you saw it in—POPULAR ELECTRONICS

WWW_ ammerncerradiohietery com
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0PERATES YOUR WHOLE BENCH & SHOP

p ertsf

YOU'LL START AND END EACH WORKING DAY
WITH THE POWER-LAB

For the first time in the industry, one instrument

takes the place of more than 11 pieces of equip-

ment and makes you wonder why no one ever

WIRED

= oy - ?\mﬁ‘h
mi\\‘ a WA 2 ok gy
{-ﬂ—w I\\, ;

®

did this before . . .
test device in your shop.

the most useful, often used,

=y |

PO 5
Here's the story . . . now, you can get all this WE@LAB ‘
COMPLETE IN ONE KIT (kit or wired): z
A BATTERY ELIMINATOR -0 .
A BATTERY CHARGER ! :
A HIGH CURRENT LINE VOLTAGE VARIAC L&,_o

AN AC LINE VOLTAGE METER
AN AC LINE AMMETER
AN AC LINE WATTMETER

M o b b % % b b b %

AN AC LINE ISOLATION TRANSFORMER

A LOW VOLTAGE, HIGH CURRENT AC SUPPLY
A DC LINE VOLTAGE VARIABLE SUPPLY

A DC HIGH CURRENT AMMETER

AN AGC BIAS BOX

MODEL 711

(100 Watts of solation), 711K — $49. 95 kit

MODEL 713

(300 Watts of Isolation) .

71IW— $64.95 wired

713K — $62.95 kit

When you buy POWER-LAB by Precise, you get all

the advantages of owning a battery eliminator each day for POWER-LAB versatility.
for servicing auto radios (even signal seekers), vours MAXIMUM | CONTIKUOUS
zn IIJ\CdECM(i\onverter, g iu%;g'nsf%r\&rlarisligtorliets. Just look ?:1 these slpecs ... the swiéchesdused Low Yoltage DC | 2 ranges 0-15v  Full Wave 20 omps® { 10 omps*®
N INTAININ volts in  are more than ample to carry related loads re- [ X : . .
checking on TV set variations. You can even run  quired and the quality of every t is t 0-30v_Ful Wove Bridge| 20 amps 10 omps
the s{al ?own lg t1)05kvolts folrzt;su?tg lfor ?,m;, EXCELLENT. You ;:ouldpsavagy pay fthree to four  JLow Voltoge AC 0-24v 20 omps
zontal jitter and back up to volts for high  times the price of the R-LAB for the equip- n - r
voltage breakdown, thereby ehmmatmg the ment ta perform only a few of the functions of High Voltage AC| No Isolotion 90-140 vaits 20omps | 10 omps
cause of many call-backs due to arcing ... PLUS  the POWER-LAB' 2000 watts | 1000 watts
3 " High Yaltage AC | Model 713 with Isofatica 3 omps
There's NO OTHER INSTRUMENT LIKE THE POWER-LAB ON THE MARKET. Here again, Precise 90.14¢ volts 300 wotts
engineering is proud to be the first to supply o need. thot hos too long existed in the High Voltage AC | Model 711 with Isclofion T ool
service trade. 90-140 volts 100 wotts
Your Distributor will be proud to show you THE POWER - LAB Tigh Voltoge D 110-18C vorrs Tomp™* | 075 omp"*

.. PLUS...PLUS ... the 101 uses you'll find

713W—$79.95 wired

ALL SPECS BELOW ARE FOR MOD. 711 AND 713 UMLESS OTHERWISE SPECIFIED

Prices silghtly higher in the West, Prices and

D 1t
specifications subject 1o change without notice. spending on voltoge.

**May be increased up to 10 amperes ot odditional cost.

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY!

WRITE FOR CATALOG PE 4-7

— 2 H
e ﬁeﬁls/é DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A.

April,

1957 7
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BUILD THE BEaT—
suito ALLIED’S own
knight-

Kits

LOWEST COST becaus2 our
giantbuying power passes biggest

savings on to you...you do the:

-edsy assembly, get professional
results, and SAVE!

-

kKnight=-kits

EASIEST TO BUILD because
KNIGHT-KIT. **Step-and-Chek"
instruction, manuals are marvels
of clarity—it's just like having a
good instructor at your side.

N

knight-=-kits

MONEY-BACK GUARANTEE:
When properly assembled,
KNIGHT-KITS fully: meet pub-
lished specifications, or we refund
your money.

EASY TERMS AVAILABLE

SUPPLEMENT
featuring knight=-kits

Send for our

special Sup-

plement No.

165 featur-
ﬁ fes.  ingthecom-
plete line of KNIGHT-KIT
Test Instruments, Hobt':y,
Hi-Fi and Amateur Kits.
Send for it today.

FASCINATING NEW TRANSISTOR KITS

knight-kit 10-CIRCUIT TRANSISTOR LAB KIT

Sensational—work with transistors! Assemble the
basic parts once, then complete project after project
(10 in all), just by plugging leads into proper jacks
on printed-circuit board—no wiring changes needed.
| Make the following: AM radio; amplifier; wireless
o A § broadcaster; code practice oscillator; electronic
\ W timer, switch, flasher; voice-operated, capacity-
] \@ > operated and photoelectric relays. Includes all parts,
; 2 transistors, battery, headphone, instructions for
$I 545 projects. Shpg. wt., 3 lbs.

Model Y-299 Model Y-299. Net only............ g $15.45

knlght-kit 2-TRANSISTOR POCKET RADIO KIT

Build this pocket-size, two-transistor radio—enjoy
loud, clear broadcast-band reception wherever you
o! Completely self-contained with built-in ferrite
oop antenna—no external antenna required.
Printed-circuit board for easiest assembly. Highly
efficient reflex-type circuit operates for months and
months on long-life alkaline battery supplied. Super-
sensitive miniature earpiece gives remarkably good
tone. With all parts, including simulated feather
case, earpiece and transistors. 4 x 334 x 134”. Shpg.
wt., 134 lbs.

Model Y-262. Net only........... ... ... $14.65

TRANSISTOR RADIO HOBBY KIT

Experiment with the marvel of transistors! Printed
circuit mounting board simplifies assembling. Just
mount components, solder a few connections and
enjoy excellent AM broadcast reception. Compact;
fits in palm of your hand; operates from single pen-
light cell that lasts for months. Complete with all
parts, transistor and penlight cell. Easy to assemble.

$ 35 Shpg. wt., 11b.
Model Y-765 4 Model Y-765. Netonly .................. .. $4.35
Y-266. Headset and Antenna Kit for above. . .$3.15

FOR HOURS OF LISTENING PLEASURE

knight-kit "SPACE-SPANNER" BANDSWITCHING RECEIVER KIT

S Thrilling 2-band receiver, easy to build—a great
: value. Bandswitch selects exciting short wave, in-
cluding amateur, aircraft, police and marine radio
(6 to 18 me), and standard broadcast. Highly sensi-
tive regenerative circuit. Has 4” PM speaker and
beam-power output for strong volume. Kit includes
calibrated panel, punched chassis, all parts and
i tubes (less cabinet). Easy to build from step-by-
— " step instruction manual.7 x 1014 x 6”; for 110-120

95 v. 50-60 cycle AC or DC. Shpg. wt., 5 lbs.
Model Y-243 $] 5 Model Y-243. Netonly.. .. ............... $15.95
Y-247. Matching cabinet for above.......... $2.90

knight-kit “"0CEAN HOPPER™ RECEIVER KIT

Tops for exciting broadcast, long wave and short
wave reception, Covers 155 to 35.0 me with plug-in
coils (below). Sensitive regenerative circuit; band-
spread; for headghone or speaker use. Complete
with all parts, tubes and broadcast band coil (less
cabinet). Shpg. wt., 5 lbs.

Model Y-740, Netonly ... ............... $1.75
Y-746. Matching cabinet for above..........$2.90

- $ 75 Y-741. Long Wave Coil (155-470 k) .. ... ... 79¢
Model Y-740 Y-742. 1.65-470 kc coil. Y-745. 7-17.5 mc coil ] Ee.
Y-743. 2.9-7.3 mc coil. Y-744. 15.5-35 mc coil § 65¢

ORDER FROM ALLIED RAD'O 100 N. WESTERN AVE., CHICAGO 80, ILL,

Always say you saw it in—POPULAR ELECTRONICS

WWW_ amedaeearadioRietery com
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FAVORITE HOBBY KITS BUILD YOUR OWN HIi-Fl AND SAVE!

knight-kit 2.WAY INTERCOM SYSTEM KIT SENSATIONAL wnight-xit HI-FI FM TUNER KIT
N nd Model

‘ - P o i ¥-295
BIE, s

Easy to build—ideal for home or office. Consists of The best-looking. best-performing tuner kit your money can
Master and Remote unit, each with press-to-talk switch. buy. Covers 85 to 108 mc; features AFCag:vith special disabling
Remote can be left “open” for distant answering or baby- feature); pre-adjusted RF coils; pre-aligned IF'S; cascode
sitting. In “closed” position, Remote remains private, broadband RF amplifier; drift-compensated oscillator; fly-
but can be called and can originate calls. High-gain wheel tuning control; illuminated lucite pointer. Sensitivity is
2-atage amplifier and 4" PM speakers. Delivers full vol- 10 microvolts for 20 db of quieting across entire band. Printed
ume from only a whisper. With tubes and 50-ft. cable. circuit—no critical wiring. Ideal for use with 20-Watt Knight-
(Up to 200-ft. may be added.) Each unit 4% x 64 x 4%3"; Kit amplifier below, or any amplifier with phono-tuner switch.
antique white finish. For AC or DC. Easy to assemble. Easy to build—a custom Hi-Fi Tuner you’ll be proud of!
Shpg. wt., 8 lbs. Shpg. wt., 12 lbs.

¥.295. Netonly . . ......... . $14.75 Model Y-751. Basic FM Tuner Kit. Netonly......... $37.75

unight-kit PHOTO-ELECTRONIC RELAY KIT knight-kit 20-WATT HI-FI AMPLIFIER KIT

Model
Y-702

$1350

Advanced-design, ultra-sensitive photo-electronic system . $3 57 5 E:

e e 250 TC. with white light—125 ft with | Model Y-750 :
“ynseen’ light. Consists of Relay kit and Light Source
kit, below. Ideal as announcer, counter, burglar alarm
(can be set to ring bell continuously when beam is broken).
Hundreds of other uses. SPST relay contacts. 6.3-v.

ideal for use with above tuner—delivers deluxe Hi-Fi sound.
Includes built-in preamp; inputs for magnetic phono, mike,

: : : . i recorder and tuner; record compensator; bass and treble con-

tﬁ)tggnc‘;lgl:l:éfdgh%(;?gt?g ?g:f’,ssones. B L0 trols, etc. Response: +1 db, 20-20,000 cps. Distortion: 1%, at

! 513 50 20 watts. Outputs: 4, 8, 16, 500 ohma. Chrome-plated chassis,

Mode! Y-702. Relay kit. Net fmly“ - 7 x 13 x 83%”. With all parts, tubes and easy instructions.
Model Y-703. Light Source kit. Netonly........ $6.75 Shpg. wt., 20 lbs.

Model Y-750. Net only . . $35.75

¥-758. Metal enclosure for above; black finish. ... $4.18

SAVE $4.00 ON TUNER-AMPLIFIER COMBINATION
SPECIAL—own the FM Tuner plus the 20-watt Amplifier

EXCLUSIVE TEST EQUIPMENT VALUE
: knight-kit “'IN CIRCUIT”

(including metal enclosure) for only $73.65. Save $4.00 oun this
CAPACITY CHECKER KIT matched combination. Shpg. wt., 32 lbs.
Model ) Y.761. Knight-Kit Tuner and 20-Watt Amplifier. Net .$73.65
Y-119 Remarkable unit checks Only $7.37 down on our Easy Pay Plan

capacitors while they’re still
$ 50 wired in the circuit!” All you

do is press a button—and

the “magic eye’’ shows opens

and shorts. Tests opens and
shorts on capacitors of 20 mmf or greater, even if in
parallel with a resistance as low as 50 chms. Complete;
easy to build. Shpg. wt., 5 lbs.

Model Y-119. Netonly ... ................ .. $12.50

wou ALLIED RADIO

ALLIED RADIO CORP., Dept. 079-D7
100 N. Western Ave., Chicago 80, IN.

Ship me the following KNIGHT-KITS:

OUR

Quantity Model Description

SEND FOR FREE SUPPLEMENT!

SEE ALL THE GREAT KNIGHT-KITS
® 23 Test Instruments
® 17 Fascinating Hobby Kits
® 4 Top Valve Hi-Fi Kits
® 5 Great Amatevr Kits

SEND FOR IT TODAY

had

enclosed. For porcel post, include postage
{express is shipped collect).

{0 Send me your FREE Supplement No, 165 describing oll Knight-Kits.

Z
Q
3
o

ALL PRICES NET F.0.B. CHICAGO

EASY TERMS AVAILABLE - [

State
————————————-J
9
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the ALTEC
BIFLEX principle

A new development in loudspeaker design

Biflex speakers, developed by Altec Lansing,
have an eflicient frequency range far greater
than any other type of single voice-coil speaker
because Biflex speakers are the only speakers
which utilize Altec’s viscous damped concentric
mid-cone compliance.

reproduction
up to 100G cps

T

This compliance serves as a mechanical cross-
over providing the single voice-coil with the
area of the entire cone for propagation of the
lower frequencies and reducing this area and
mass for the more eflicient reproduction of the
higher ranges above 1000 cps. Proper c{)hasing
between the two cone sections is assured by the
controlled mechanical resistance provided by
the viscous damping applied to the compliance.

In each of the three Biflex speakers this mid-
compliance cone is driven by an edge-wound
aluminum voice-coil operating in an extremely
deep gap of regular flux density provided by an
Alnico V magnetic circuit shapef for maximum
efficiency.

Compare the Altec Biflex speakers with any
single voice-coil speaker made — we know you
will agrec that the Biflex is the world’s greatest
value in high fidelity loudspeakers!

412A

1214 dia.,

40-15,000 ¢ps

frequency range,
48.00

Biflex speakers also
available in 8”
and 157 diameters.

161 Sixth Avenue, New York 13, N.Y.

1515 S. Manchester Ave., Anaheim, Calif,

Strange Voices

SPRING THUNDERSTORM was go-
ing on outside as Carl burst into Jer-
ry’s basement laboratory.

“A great day for ducks!” was his un-
original observation as he tossed his drip-
ping slicker into a corner and walked over
to where Jerry was listening on a pair of
earphones plugged into a tape recorder.

“Hey, what are you up to?” Carl de-
manded, rudely lifting one earphone and
shouting into his chum’s ear. And, what's
that crummy-looking loop antenna got to
do with it?”

“I'm listening for ‘whistlers’,” Jerry an-
nounced, with a teasing grin on his face.

“If you think I don’t dig what you're
talking about, you're off the beam,” Carl
retorted. “I read those articles back in the
December, 1956, issue of PorULAR ELEC-
TRONICS. I'm a little hazy on the whole
thing now, though. Refresh my memory.
What are whistlers?”

“Whistlers are sounds produced by de-
tecting the echoes of very-low-frequency
radio waves emanating from lightning
strokes in the vicinity of the detecting de-
vice and being returned from some point in
the southern hemisphere,” Jerry recited in
a monotone. Obviously he had given con-
siderable thought to this definition and was
proud of it. “When there’s a flash of light-
ning, the electromagnetic pulse produced
| describes a high arc into interplanetary
space, following the curve of the earth’s
magnetic lines of force, and comes down
somewhere in the southern hemisphere.
Then it immediately starts retracing its
exact path and returns to the vicinity of
the lightning stroke. On the return trip, it
produces a weak audio signal which—when
tremendously amplified—is heard as a
spooky sliding-down-scale note.”

“What kind of a setup do you need to
hear whistlers?”

“According to the article in POP’tronics,
the one I have here should do it. That loop
is wound with fifty turns of wire taken
from an old dynamic speaker ficld coil. I
wound it over nails driven into the four
corners of a door, just as described, and
stiffened the loop by wrapping Scotch tape

Always say you saw it in—POPULAR ELECTRONICS

WWW akmetrieaniadiahictary com


www.americanradiohistory.com

svnv TECH u& fsrans You E L E CTRO N I C s

IN SPARE TIME AT HOME AS AN

s . & TECHNICIAN!

No Previous
Technical Experience or

Advanced Education Needed !

Laborers and bookkeepers, store clerks, farmers, o 3 P ]
salesmen — men of nearly every calling — have taken T A BETTER JOB,
the DeVry program and today have good jobs or service 3 o L : A BRIGHTER
shops of their own in Electronics. . 3

Here's proof positive that it can be dene — done by men FUTURE
like yourself — men who had no previous technical experience,
no advanced education.

If you are 17 to 55, we will tell you free how you may pre-
pare for exciting, interesting jobs in Automation Electronics, Radar, Yas RADAR
Guided Missiles, Communications, Industrial Electronics and many : i
others shown at right. Here is a chance of a lifetime to prepare fo cash
in on one of today’s fastest growing fields. Mail the coupon for details.

DeVry Tech’s amazingly practical home method enables you to . TELEVISION
spend minimum time to get maximum knowledge. In fact, you get : ! Fiuifs =
exactly the same type of basic training equipment used in our o . -
Chicago and Toronto training laboratories — among the finest!

Send coupon for free facts NOW !

foa

COMMUNICATIONS

GUIDED
MISSILES

MICRO-WAVES

RADIO
Live-Wire Employment Service Draft Age?
DeVry Tech’s Placement Depart- l
ment is in contact with some of :
6
so if you are sudject COMPUTERS

the besi-known employers in the
Electronics field. The service is [/ 2
free to all graduates—and DeVry \J\ to military service,

Tech’s record in helping to place be sure to check
men has been ding the coupon.

INDUSTRIAL

We have valuable
ELECTRONICS

information for svery
man of draft age;

AUTOMATION
ELECTRONICS

Sample Lesson

FREE!

v See tor yourself how
b Y DeVry Tech trains you

%,

{32 e
= for real opportunities
G.F.Beane, W. Edward Hahn,  Nick Barton, lili- GeorgeD. Crouch, 3 in Elecfronics. We'll
Virginia, was a lllinois. Was @  nois,came direct- California, was a e - 3 also give you a free
truck driver. He laborer, nowan |y from high retail store clerk, 3 copy of an inti Test-

took the DeVry  electronics proj-  school to DeVry Hetook the DeVry
Tech Training Pro-  ectengineerwith  Tech. Now has Program, and today
gram, andisnow  Televiso, Inc. his own service isinthe servicing _
atechnical elec-  DeVry Tech train-  shop and tells us  field for himself.
tronics sales rep-  ing helped him he is “literally i
resentative. prepare for his snowed with = 4 DeVry Technical Institute
present position. work.” 4141 Belmont Ave., Chicago 41, lll,, Dept. PE-4-N
Please give me FREE Semple Lesson and your book-
“One of North America’s Foremost Electronics Training Centers” = let, “Electronies and YOU,” and tell me how | may

y " prepare to antar one or more branches of Electronics
as listed above,

Mail Coupon Today!

Name. Age___
Please Print
. o | I ; Street Apt.__.
D:VRY TECHNICAL INSTITUTE _ N . ¢ City Zone__State
CHICAGO 41, ILLINOIS cbaica ) Wi / ] Check here if subject to military training.

DeVry Tech’s Canadian Training Center is located

FORMERLY o E
DEFOREST’S TRAINING, INC. N 2004

ot 6§26 Ros2lawn Avenve, Toronto 12, Onterio
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Ccrl & Jerry (Continued from page 10)

around the turns every few inches. Hang-
ing the loop from the ceiling allows me to
turn it about.

“As you can see, the loop leads run into
this preamplifier which has a voltage gain
of 1000. The output of the preamp goes
into the input of the tape recorder ampli-
fier, where it is amplified another 500 to
1000 times before it is put on the tape, and
then it comes out of the monitor speaker.”

“Hold i1!”” Carl interrupted. *“You skipped
over something. What's this little jigger
with a couple of capacitors and resistors
doing here in the cable between the preamp
and the recorder?”

“Oh, that's a filter to cut off all frequen-
cies below 800 cycles or thereabouts. With-
out it the 60-cycle a.c. hum picked up by
the loop would mask the weak sound of the
whistlers. I've also rotated the antenna
loop for minimum hum pickup.”

“ ELL, if we're going to hear any
whistlers, now sounds like the time,”

Carl observed, as there was a sudden sharp
clap of thunder followed by a rolling echo.
Jerry turned on the tape recorder, re- . .. Jerry loosened the strings that held the locp in
moved the earphones, and switched on the position and slowly rotated it. As he did so, there
monitor speaker. They heard the rushing camefromthe speakerthe sound of a humanvoice . . .

————

SOUNDCRAFT wa .

RECORDING TAPES WITH EXCLUSIVE

WHEN ONLY
THE BEST IS
GOOD ENOUGH...

ﬁ' .
o
F_"

PLASTICIZER-FREE OXIDE COATING

Soundcraft tape ...and Stradivarius! Both are acclaimed for
lasting perfection. On a Stradivarius, the artist re.creates
immortal music. On Soundecraft *‘Mylar” base tapes, this music
is preserved forever. Like the “Mylar'” base ... Soundcraft's
exclusive oxide is plasticizer-free—won’t age. For enduring, true
high fidelity recordings, use these Soundcraft tapes with
exclusive Oscar-winning Soundcraft oxide on ‘“Mylar” base.

Stradivarius
courte%. Wurlitzer Collection
*PLUS 50 by Soundcraft

Foupent tragemar o PLUS 50—get 50% longer play = PLUS 100—twice as muth on a reel

« “LIFETIME"—guaranteed for fite
ceeves SUUNDCRAFT con.

10 East 52nd Street, New York 22, N. Y. o West Coast: 338 N. LaBrea Ave., Los Angeles 36, Cailif.
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Cast your ballot for a successful future

o -

3 FREE BOOKS ! Check the subject that interests

bcok outlining your opportunities in this field, (2) the 3!
sample I. C. S. lesson (Math.) demonstrating the famous “|.C. S. Method.” “X* MARKS OPPORTUNITY.

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

INTERNATIONAL CORRESPONDENCE SCHOOL

BOX 23949C, SCRANTON 9, PENNA.
Without cost or obligation, send me *HOW to SUCCEED

ARCHITECTURE
and BUILDING
CONSTRUCTION

[ Air Conditioning—Refrig.

O Architecture

O Architectural Interiors

[ Building Contracter

[J Building Estimator

[ Building Maintenance

[ Carpentry and Mill Work

O Heating

O Painting Contractor

[ Plumbing

O Reading Arch. Bilueprints
ART

O Cartooning

0 Commercial Art

[ Fashion lltustrating

[ Magazine Illustrating

[ Show Card and Sien Lettering

O Sketching and Painting
AUTOMOTIVE

[ Auto Body Rebuilding

O Auto Elec. Technician

0O Auto-Engine Tune Up

Whether you stand at a machine cr
sit at a desk . . . whether you're mak-
ing $75 a week or $75 hundred a
year . . . whether your interest is
Power Plants or Paper Pulp, Adver-
tising or Electronics . . . chances are
I.C.S. has exacilly the course ycu
need to get ahead.

1.C.S. is not only the oldest and
largest correspondence school. Tt
also offers the most courses. 256 in
all. Each one success-proved by grad-
nates who rose to top technical and
administrative positions. Chief en-
gineers. Superintendents. Foremen.
Managers. Executive assistants.

1.C.S. Courses cover bedrock facts
and theory plus practical, on-the-job
applications. No skimping. Texts

AVIATION
O Aeronautical Engineering Jr.
[ Aircraft & Engine Mechanic
BUSINESS
[ Advertising
0O Bookkeeping and Accounting
[ Business Administration
[ Business Correspondence
O Public Accounting
[ Creative Salesmanship
O Federal Tax
O Letter-writing Improvement
DO Office Management
O Professional Secretary
[ Retail Business Management
O Sales Management

CIVIL, STRUCTURAL
ENGINEERING

[ Civii Engineering

O Construction Engineering

[ Highway Engineering

[ Reading Struct. Blueprints

[ Sanitary Engineering

[ Structural Engineering

3 Surveying and Mapping
DRAFTING

[0 Aircraft Drafting

O Architectural Dsafting

[ Electrical Drafling

[ Mechanicai Drafting

O Plumbing Drawing and

[ Stenographic-Secretarial Estimating
[J Traffic Management O Structural Drafting
CHEMISTRY ELECTRICAL

[ Electrical Engineering
(1 Electrical Maintenance
O Electrician [J Contracting
O Lineman

HIGH SCHOOL
O Commercial O Good English
0 High School Subjects

[ Analytical Chemistry

[0 Chemical Engineering

[l Chem. Lab. Technician

[ General Chemistry

O Natural Gas Prod. & Trans.
O Petrotesm Engineering

O Plastics

you in the coupon below. I. C. S. will rush you (1) a special
2-page gold mine of career tips, “How to Succeed,” (3) a

1. C. S., Scranton 9, Penna.

(Partial list of 256 courses}
" and the opporiunity booklet about the field BEFORE which | have masked X (plus sample lesson):
LEADERSHIP

O Foremanship

O Industrial Supefvision

[ Leadership and Organization [J Car Inspector

[ Personnel-Labor Relations
MECHANICAL
AND SHOP

[ Gas—Electric Weiding

O Heat Treatment 3 Metallurgy (] Combustion Engineering

O Industrial Engineering o]
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O Internal Combustion Engines

O Machine Design-Drafting

01 Mine Surveying and Mapping [J Machine Shop Inspection
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[ Mechanical Engineering

O Quality Control
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[CJiSheet Metal Worker
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RADIO, TELEVISION O Marine Engineering

O Industrial Electronics

[ Practical Radio TV Eng'r'ng

O Radio and TV Servicing

are prepared by leading business and
industrial authorities working with
1.C.S. editors and educators. They
are constantly being reviewed and
revised in line with current develop-
ments.

As an I.C.S. student, you study
in your spare time, set your own
pace. No time lost getting to class
or waiting for slower students to
catch up. If you wish, 1. C.S. will
make progress reports to your em-
ployer. You win recognition as a
“comer,” one who is ready to move
ahead. Thousands of students report
pay increases and promolions within
a few months of enrollment. All
graduates win the coveted, approved
1.C.S. diploma.

Member, National
Home Study Council

[ Television Technician
RAILROAD
O Air Brake Equipment

O Diesel Enzineer & Fireman

O Section Foreman
STEAM AND
DIESEL POWER

Diesel —Elec. (] Diesel Eng’s
D Electric Light and Power
O Stationary Fireman
O Stationary Steam Engineering
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The books...

How the scientific world

shares in fruits of the telephone art

In their work to improve telephony the scientists
and engineers of Bell Telephone Laboratories
make important findings in many sciences. They
thoroughly report these findings in professional
journals and magazines. But sometimes, as
knowledge accumulates in a vital field, a “treat-
ment in depth” is prepared in book form.

Bell Laboratories authors have written 36
books to date and others are in preparation. Many
have become classics in the Laboratories’ primary
field of communications. Many have become
standard works of wide application because they
provide a fundamental guide for technologies in
other fields. For example, the design of auto-
matic switching systemns is of primary importance
in computers; statistical quality control provides
the indispensable basis for economical manufac-
ture. Through their books these scientists and

engincers and the Laboratories attempt to repay
benefits they receive from the published works
of others.

The pictures on the opposite page show some
Bell Laboratories authors of technical books. A
complete listing of titles may be obtained by
sending in this coupon.

77T W R SR T S T A ey |
| |
: Publication Department, Dept. 30 :
I BELL TELEPHONE LABORATORIES |
: 463 West Street, New York 14, N. Y. |'
I Gentlemen: Please send me a listing of titles, authors and pub- |
: lishers of books written by Bell Telephone Laboratories authors. :
: INAM /S ead 0 4T T o ST T AT bt P i £ S :
1 i
[ SHERl o ool 100 D 1 R i e e 1
| |
: City I S 51 0 0 e ah 2o :
Loy oy e iy Sl il S S .

BELL TELEPHONE LABORATORIES

World center of communications research and development

POPULAR ELECTRONICS
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(Adrvertisement)
.. .the authors

Most of the books wrilten by Laboratories
authors are published by D. Van Nostrand
Company. Other publishers include John
Wiley & Sons and McGraw-1ill. Subjects
include speech and hearing, mathematics,
transmission and switching circuits, net-
works and wave filters, quality control trans-
ducers, servomechanisms, quartz crystals,
capacitors, visible speech, earth conduction,
radar, electron beams, microwaves, wave-
guides, antennas, traveling-wave tubes,
semiconductors, ferromagnetism.

Harold S. Black, B.S.in E.E.,  John R. Pierce, Ph.D.,
Worcester Polytechnic California Inst. of Tech.,
tnst., author of author of “Traveling-
“Modulation Theory.” Wave Tubes."”

Richard M. Bozorth, Ph.D., W. Thornton Read, M.S.,

California Inst. of Tech., Brown University, author of
author of “Ferromagnetism.”  “Dislocations in Crystals.”

Walter A, Shewhart, Ph.D.,
University of Caiifornia, author
of “EconomicControlof Quality
of Manufactured Product.”

Hendrik W. Bode, Ph.D.,
Columbia University, author
of “Network Analysis and

Feedtack Amplifier Design."”

April, 1957

Carl & Jerry (Continued from page 12)

tube sounds accompanied by various clicks,
pops, and scratching static sounds.

“I isten especially hard for a second or so
right after a lightning flash,” Jerry in-
structed. “That’s when the whistler should
be arriving back from its round trip to the
southern hemisphere.”

As he finished speaking, there was a bril-
liant flash of light followed by a moment or
so of silence; then, just before the boom
of thunder, a faint eerie sound came from
the tape recorder speaker like a sigh of air
escaping from a bicycle tire.

“Hey!” Jerry said excitedly, “that was
one! That was a whistler!”

“Yeah,” Carl agreed dubiously, “I guess
it was; but it certainly sounded pooped.
Let’s try turning the loop a bit and see if we
can’t zet more moxie into the next one.”

Jerry loosened the strings that held the
loop in position and slowly rotated it. As
he did so, there came from the speaker,
along with the crackling and popping of
static, the sound of a human voice. It was a
thin, weak, and high-pitched voice, but it
was cefinitely human and feminine.

“Come you back! Come you back!
Come you back!” it was begging.

“Holy cow!” Carl gasped in awe, “Whis-
tler's mother!”

“Shut up and listen!” Jerry commanded.

But the voice was gone. In its place,
the boys now heard faint and outlandish
musie. Neither Carl nor Jerry could rec-
ognize a familiar instrument in the cacoph-
ony of clanging sound, although it did
have a definite rthythm and a sort of wild
beauty. Suddenly this, too, terminated in
the riddle of a bar, and nothing more was
heard except the crackle of static. Even
the thunderstorm had passed over, taking
with it the likelihood of hearing any more
whistlers.

“ HAT do you make of it?” Jerry de-
¥ manded as he switched off the tape
recorder.

“Imon’t look at me,” Carl said. “It’s your
whistler-listener. But I don’t mind telling
you that the whole thing sounds mighty,
mighty spooky to me.”

“Take your finger off the panic button!”
Jerry commanded impatiently. “This
thinz’s got to have a sensible, logical ex-
planation, even though T'll admit I never
heard any music like that before.”

“What could be happening?”’

“That’s what I'm trying to figure. This
very sensitive setup would respond to any
faint magnetic field producing signals with-
in the range of the audio amplifier—which
in this case is from about 800 to 14,000

15
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There are reasons . . .

WHY THE
DYNAKIT
SOUNDS BEST!

] New High Stability Circuit
" Superior transient response with greater clarity
and definitian. Designed for all speaker loads
including electrastatic.

Pre-Assembled Printed Circuit
* Board

Assures fool-proof assembly in less than 3
hours and guarantees faithful reproduction of
performance specifications.

3 Superior Components Featuring the
*A-430 Dynaco Transformer

And of course the following minimum speci-
fications that can be exceeded by any home
constructor. . . .

Power Output: 50 watts continuous rating, 100 watts
eak. Distortion: under 1% at 50 watts, less than 1%
ﬁormonic distortion at any frequency 20 cps to 20 ke
within 1 db of maximum. Response: Plus or minus .5 db
6 cps to 60 ke. Plus or minus .1 db 20 cps to 20 ke.
Square Wave Response: Essentially undistorted 20 cps
to 20 ke, Sensitivity: 1.5 volts in for 50 walts out.
Damping Factor: 15. Output Impedances: 8 and 16 ohms.
Tubes: 6CA7/EL-34 (2) (6550's can also be used) 6 ANS,
5U4GB. Size: 9 x 97 x 634" high.

o

(Complete includ-

N
= e

" Dynakit

ing protective
cover and all
component parts) Mark I
$69.75
Slightly higher
in West

NEW! DYNA BIASET now included in all Dynakits.
Simplifies bias adjustment and assures optimum op-
erating conditions.

Available through leading Audio and Electronic Parts Distributors

Dyna Co., Dept. PE, 5142 Master $t., Phila, 31, Pa.
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Carl & Jerry (Continued from page 15)

cycles. But what kind of apparatus would
produce a field that could be intercepted
at some distance?”

“Have we anything else to go on?” Carl
questioned.

“Well, T guess the directional character-
istics of this very low frequency loop are
the same as those used on higher radio fre-
quencies; that is, the null points are on a
line perpendicular to its plane while maxi-
mum reception is had from points in the
plane of the loop. When the loop was pa-
rallel to the street, we didn’t hear the
strange sounds; but when I turned it at
right angles to the street, they came in.
That would seem to indicate that the mys-
terious signals are coming from in front
or in back of the house.”

“Yeah, but how far in front or back?”

“I might know you’d run me out of an-
swers,” Jerry admitted with a sigh. He
switched the tape recorder back on and,
as the tubes warmed up, a hot rock-and-
roll number came faintly but clearly from
the speaker.

“If that's Mars, Elvis has already land-
ed!” Carl said. “Let’s see if we can run this
down while it’s still going on. TI'll go back
across the alley and keep listening for that
cool tune. You go across the street and do
the same thing. If either of us finds some-
thing, he can let out a yelp.”

FORTUNATELY the rain had stopped,
and the two boys skipped up the outside
basement steps and went in opposite direc-
tions. Carl didn’t hear the music as he
went out the back gate and looked up and
down the deserted alley, but he did notice
a light in the large cement-block garage
just across the alley from Jerry's place.
Without the least hesitation, he walked
over to where he could see through a small
window and took a long, astonished look.
Then he turned around and motioned vio-
lently for Jerry, who was standing across
the street, to join him.

Soon the two boys were standing shoul-
der to shoulder, peering through the win-
dow into the large room of the garage. In
the middle of the floor, a boy of about their
own age was dancing wildly about. Going
round and round over in the corner was a
record player feeding into what looked like
a p etty husky audio amplifier; yet the two
boys outside could not hear a bit of music
although they could plainly hear the boy’s
shoes scuffing on the cement floor. The
youthful dancer was wearing a pair of ear-
phones different from any Carl and Jerry
had ever seen. A shiny metal band came

{Continued on page 20)
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RCA INSTITUTES, INC.

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

In Canada—RCA Victor Company, Lid.,
5001 Cotfe de Liesse Rd., Montreal 9, Que.

April, 1957

The instruction you receive and equipment you
get (and keep) will start you on your way. Pay-
as-you-learn. You pay for only one study group
at a time. This 52 page book contains complete
information on Home Study Courses for the be-
ginner and the advanced student.

I RCA Institutes, fnc., Home Study PE-37

| 350 West Fourth Street New York 14, N. Y.
| wWithaut cbligatian, send me FREZ CATALOG
| on Home Study Courses in Radio, Television
| ond Color TY. No salesman will call.
|
i
|
1
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Why People Like GENIAC

"« . . beautiful simplicity . .. good graded instructions.”

“I am very happy to say I have derived many
TECHNICIAN hours of entertainment as well as education from

this instrument.”
T/Sgt. W. B.,, USMC

““I have purchased your kit and have become
ELECTRONICS greatly interested in electrical brains. I want to
thank you for the infinite amount of knowledge
AMATEUR contained in this moderately priced kit.'

W. P., Cleveland, Ohio

“I am enjoying the ‘GENIAC’ kit and have been
EXPERIMENTER trying to desiyn new circuits in my spare time.”’
L. 8.. Fontunu, Wisconsin

"You huve \n ingenious design of beautiful sim-
HOME STUDENT plicity accompanied by good gruded instrue-

tions.””
A. 8., Cleveland. Ohio

... our son has found . .. enjoyment and knowledge.”

“Tam very delighted with my kit and we boys

here at the dormitory at York College who COLLEGE
afe planning to become engineers are having
a very interesting time assembling the various STUDENT
machines.”” B. B., York, Nebraska

“Our son has found considerable enjoyment HIGH SCHOOL
and knowledge working with thig kit."’
Mrs. 8. S., Havertown, Pa, STUDENT

"hMy s}?n has enjoyed your GENIAC and I feel

that this kit is an ideal arrangement for giv-

ir;g anyhbody the basic ideas for the prineiples FATHER AND
of eomputers.’’

P. M., Electrical Engineer and Instructor, SON TEAM

L. A., California

«..you haVe a fine teaching instrument.”

"We believe GENIAC will serve a useful
burpose as a training aid in our ICA tech-
INTERNATIONAL nical assistance mission with the Turkish

EDUCATOR Ministry of Education in the field of tech-

nical education."
W. V., Program Chief

“I am a former electrical engineer (now
a physician) and I was delighted to read
ELECTRICAL your insiructions and see the way your
apparatus is put together. I think you
ENGINEER have a fine teaching instrument.”
J. M., Baltimore, Md.

“lI am interested in your '‘GENIAC' kit

MATH hoth for my own school and for possible
DEPARTMENT wider use in the city."’
HEAD W. M., Chairman of Math Dept.,

Brooklyn, N. Y.

Advanced Courses in Computer Operation

DIGITAL COMPUTER ANALOG COMPUTER ELECTRONIC MEMORY
COURSE COURSE COURSE

Shows how to set up and Lists sources of materials The course contains instructions for
build computers and ex- parts, theory and practical in- building relay memories, magnetic
periment with pulses, gates, structions plus  wiring dia- core memories and tube storage mem-
storage, add, subtract, mul- grams and schematics for add- ories, with detailed _descriptions of
tiply, design circuits. Man-  iNg. multiplying, integrating  methods of storing information and

S U, and differentiating; gives prac- automatically giving instructions to
uals, wiring diagrams and tice in calculating scale fac- electronic devices. Sujtable for all
texts provide a complete tors, choice of time scales, levels—particularly designed for
introduction to theory and machine equations and block people who have some knowledge of

ALL THREE COURSES TOGETHER $75.00, SAVING OF $9.00

Course c.z. . 928,00  ginzrams. $28.00 :ocencs Incliine gog 0Q

Always say you saw it in—POPULAR ELECTRONICS
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so!a macrine THat COMPOSES MUSIC

Actual tune composed on GENIAC

COMPUTES, “REASONS™
PLAYS GAMES

GENIAC

ELECTRIC BRAIN

BUILD IT YOURSELF in a few hours!

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required . . . no wiring
beyond youy skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic
logic, automation, ete. So simple to construct that even a twelve-year-old can make a machine that
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never
availahle before!

OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of
ingeniously designed parts makes building circuits one of the most fascinating things you've ever
done! You set up problems in a variety of fields—and get your answers quicker than you can set
them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your brain against its logic!
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You
actually see how computing and problem-solving is analyzed with algebraic solutions transferred
directly into circuit diagrams.

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1967 Model GENIAC KIT contains:
(1) a complete 200-page text, *“Minds and Machines’’—a basic introduction to computers. (2) “How
to Construct Electrical Brains At Home’'—a fully illustrated text book on basic computer design
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A
special booklet with full scale diugrams that you can tear out and place on your work bench for easy
assembly. (4) Beginners’ Manual. Starting from scratch, the manual adds extra experiments,
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. {5) Over
400 components and parts.

So—mail the coupon for your GENIAC today! Your money back if not delighted!

Some Firms and Institutions that have ordered GENIAC: K1—Only
Allis-Chalmers Walter V. Clarke General Insurance  Los Angeles 95
i}?etmmggpn-Rland Associates y ?o. tof arr:jerica i PubI|CStSchools
nternationa afayette Radio ansas State

Business a’arntgrdhCollege Rohr Aircraft Co. University

Machines ERERCRES Albert Einstein Duke University
Wheeldex Mig. Co. Elecinc Medical College  Coral Gables "
Manuel Missionary  Phillips Naval Research Bell Telephone (Add $1.00 W. of Miss.

College Laboratories Laboratories Laboratories $2.00 Outside U. 5.}

Is your knowledge of these new technical tields rusty? Perhaps you never
? had time fo study them but need to now. Write for free information about
® our new, modern, low-cost course. Work at your own speed at home. Check

those that interest you.

PHYSICS ELECTRONICS ] Acoustics Hi-Fi P4
High School Physics (] Television P3A [] Nuclear Physics PS
] Part I—PIA [] Radio P3B ™ Analog Computer C3
[} Part 2—PIB % Radar—Theoretical P3CI [ Digital Computer C2
College Physics Radar—Practicat P3C2 ] Memory Storage Cl|
[] Part 1—P2A ] Musical Instruments P3D [ Construction of Robots PS7
[ Part 2—P28
MATHEMATICS CHEMISTRY BIOLOGY PSYCHOLOGY
[ Trigonometry 0 Eligh School [ High Schoo! E Elsrlr;\agsPSI
] College . i 2
[ Algebra ] Analytic 0 Human Eiology ] Abnormal PS3
] Solid Geometry % 8ua|ifaﬁve ] Zoology E]] MenfaIdH_yrgier;,e Ps4
uantitative Aptitude Test PS5
O Calculus ' Drgante 0 Botany [ Rapid Reading PS6
[ Statistics [] Physical [[] Genetics ] Construction of Robots PS7

[] Please send me GENIAC Kit. $19.95 (Add $1.00 West of Mississippi or $2.00 Outside u.S.)

OLIVER GARFIELD CO., Dept. PE-47, 31 Broadway, New Haven, Conn.

Name — Age O CCUPATION. - ol o s e - Rt - B} 1 8 s
City . . 5 . e Zone G o e
April, 1957 19
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SAVE MORE! SERVICE BETTER!

ERIC TEST EQUIPMENT

extra features ... o PRECISION CONSTRUCTION
o ADVANCE DESIGNS e LOWEST PRICES

NEW! Model 905-6A Battery Eliminator, Charger &
Vibrator Checker S

This combination housed = oL~ i
in single sloping metal @ - 0
case, is a MUST for auto . & 4

radio service. Features
continuously variable g —
voltage output . . . au- T :@ !
tomatic overload relay- } ot Q !
self resetting . . . in | @ e
either 6 or 12 volt oper- ¥ : ( £
ation . . . checks all 6 : & B
and 12 volt vibrators. : §‘
W

Model 905-6A (Comb.)

Model 905 Battery Eliminator
and Charger fonly) . ... . . . .. $37.50 Wired
$28.90 Kit Form

NEW! Model 906 Vibrator Checker

Compact metal case unit.
Checks both interrupter
and self-rectifier type
for proper starting point,
as well as quality of op-
eration. Reads condition
of vibrator on ‘‘Bad-
Good"” scale of plastic
front meter. Checks both
6 and 12 volt vibrators.
Used with any battery eliminator, such as Model 905.
Model 906 ................... $31.80 Wired

$17.05 Kit Form

NEw! Model 210 Transistor Checker

Checks all PNP and NPN Transistors.
Measures gain in 3 ranges. Measures
leakage on 2 color ““Poor-Good”' scale.
Supplied complete with batteries.
Checks diodes.

Model 210 ... ... $10.95 Wired
$7.95 Kit Form

Yes, tell me more, send me—FREE—a detailed catalog
of the complete EMC line.

NAME
STREET
CITY.

STATE__

PE-4

Electronic Measurements Corp.
625 B'way » New York 12, N. Y.
Ex. pDept. 370 B'way, N. Y. 13
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l Carl & Jerry (Continued from page 18)

down from cach hearing-aid type of ear-
picce and joined in a “V” beneath the boy’s
chin; at no point was any cord attached to
the phones.

“We've gone deaf; that guy has flipped;
or he has something we ought to know
about,” Carl whispered hoarscly.

“Let’s find out which it is,” Jerry sug-
gested, starting toward the garage door.

HEY HAD TO KNOCK several times

before the boy inside heard them and
opened the door. He had removed the
strange carphones and was holding them
in his hand, smiling at his visitors in a
friendly but questioning manner.

“My name is Jerry Bishop, and this is my
friend, Carl Anderson,” Jerry explained as
he held out his hand. “We live right across
the alley. I guess you folks just moved in
last week. Carl and I thought we'd like to
get acquainted.”

“Fine!” the boy said, shaking hands with
both and waving them inside. “My name is
Bob Mallon. I've already heard about you
two and have been wanting to meet you.
From what the kids at school say, you boys
know all there is to know about electricity.
I'm interested in electronics, too, but I
don’t know much about it. Just now I was
playing with these wireless earphones I
got for a birthday present.”

“Wireless carphones?” Carl questioned.
“How do they work?”

“See that loop of copper wire running
clear around the room about five feet from
the floor?” Bob asked. “The output of the
twenty-watt amplifier over there feeds di-
rectly into that loop. Magnetic flux from
the loop is induced into the laminated high-
permeability pole pieces that form the V-
shaped band of these carphones. The in-
duced magnetism drives special magnetic-
type earphones at the top of the ‘V.’ Here,
take a listen for yourself,” he said, ex-
tending the phones to Carl.

Carl put them on and instantly began to
sway to the music coming from the spin-
ning record. He found he could walk any-
where in the room and still hear the music.

“Hey! That's all right!” he exclaimed,
handing the earphones to Jerry to try.
“Where can I get some dope on those?”

“Let’s sce,” Bob said as he picked up a
cardboard carton; “they’re distributed by
the Fenton Company, 15 Moore Street,
New York 4, N. Y.”

«JPPOB,” Jerry said with a shamefaced

grin as he handed back the ear-
phones, “they say honest confession is good
for the soul; so I want to tell you how Carl

Always say you saw it in—POPULAR ELECTRONICS
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on Electro-Voice
“do-it-yourself”

The Electro-Voice Aristo- ¢ -
crat Folded-Horn Corner [% =" -
Enclosure, ONE of four out- c\ 5 e Q
standing E-V speaker en- \ R
closures, finished and as- | \ v\“
sembled. All you do is in- \ \ ( V8
) o D

stall speakers. $44 and up. | =P ¥ \;//,/ﬂ

\

I Now, you can have the very best
Here’s the

in hi-fi without spending a small

E A S Y WAY fortune . . . the Electro-Voice do-
'|'0 get AI.I_ 'he Facts it-yourself Way! You don’t have

to be an electronic genius, either.
It’s easy with the lucid, step-by-

step E-V instructions.

ElecthoYoree

Canada: E-V of Carada, Ltd., 73 Crockford Boulevard, Scarborough, Ontario. Export: 13 East 40th Street, New York 16, U. S. A. Cables: ARLAB I

® ELECTRO-VOICE, INC.
BUCHANAN, MICHIGAN

The Electro-Voice Do-lt-

Yourself Enclosure Kits,
seven famous E-V speaker
enclosures that are easy to
assemble, and economical,
too. $26 to $118.

The Electro-Voice Speaker- A ~ 4
Enclosure Construction k_«fi ) .‘"\'(l ) @
Books. Each book provides \ =

closures with materials ) z il
from any lumber yard or @' W @ "T;k‘f i
hardware store. $ .75 to \®

simple, step-by-step details = %

on how to make one of the

seven E-V hi-fi speaker en- | Qe
N\

The Electro-Voice Speaker
Building Block Systems
that let me expand from a
single speaker to a multi-
way high-fidelity speaker

“system in easy, economical
_steps, as my budget per-

$1.50. @ 0] o mits. $34.50 and up.
ELECTRO-VOICE, INC.
Dept. E-74
Buchanan, Michigan
N AR, T Atk - 0 eereeeene e R e rereai B Just fill out
the Coupon,
ADDRESS .o vt v vreeinirranrsraniassasenes oo oo S80A00000000000 - Booood T heso Y CIiP and
J O ervimmenmmmrsnriinaee o eveengeess e s JTR .o T STTTTTERTYSERGSSY - - & Mml Today!
I ST ATE . et venveraeeerennasiassasosensanassossasssssassonsrranassssussscinoses oD o000

L---------------.-----------------
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l |
Take Any

Two of These

and you’ll have

TWINS ..
PERFORMANCE

We don't mean in appearance
alone — but in the all-important
clectrical characteristics. When
you are working on a transistor
circuit that calls for Raytheon
CK722 transistors, you can take
any two or three or four or five
and be sure that they’ll meet the
performance requirements and
team up perfectly.

That's because Raytheon has a
productioncontrol thatis geared
to quality. Result — Raytheon
Transistors are held to close

tolerances — you'll find them
stable, dependable — high in
quali

licy.
An(f, best of all they are low
priced — only 99¢ each from
stock at your Raytheon Tube
Supplier.

Excellonce en Elochronics .

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts
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Carl & Jerry (Continued from page 20)

and I really happened to drop in on you.”
He went on to explain their strange expe-
rience with the whistler-listener, and when
he had finished, Bob laughed until the tears
ran down his face.

“T'll bet you really did think you’d tuned
in on Mars or something!” he exclaimed,
“but I think I can clear up everything. Let
me switch the amplifier into a speaker and
change records.”

He did so, and soon a woman'’s voice came
from the speaker singing On The Road To
Mandalay. It was unusual enough to hear
a woman singing a song that usually is de-
livered in a rich masculine baritone, but
when she came 1o the line, “Come you back,
you British soldier,” a defective groove in
the record made her repeat, “Come you
back, come you back, come you back,” un-
til Bob lifted the needle.

“And now for the out-of-this-world
music,” he announced with a broad grin,
lowering the needle on another record.
Instantly the weird music the boys had
heard filled the room. It sounded much dif-
ferent now without the low-frequency filter
taking out the lows as it had done on their
whistler detecting arrangement—not near-
ly so spooky.

“That’s a record of a novelty band on an
island down in the Caribbean,” Bob said.
“Most of the instruments are made up of
empty steel drums; so it's no wonder you
didn’t recognize any of them.”

“Well, that certainly clears up the mys-
tery,” Jerry remarked. “This arrangement
of yours puts out a strong enough field to
be heard on our very sensitive arrangement
over in the basement. By the way, Bob,
wouldn’t you like to come over and let Carl
and me show you our lab? It may not look
like much, but we're pretty proud of it, and
we have a lot of fun there.”

“I most certainly would,” Bob answered
promptly as he switched off the amplifier.
“After all, you are my DX!”

|

Feeo Auen)
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Want To

Double
YourPoy '

Get into Radio-
TV-Electronics

CLEVERAND
INSTITUTE

OF RADIO ELECTRONICS

MASTER COURSE IN
RADIO COMMUNICATION

Actast _sesess Ara Twien 1o Blie
DUTnts Poge- 81270 21"

Your FCC license is recognized by employers as proof of your technical
ability.

@ FIND OUT how the FCC license helps you get a

better job or increase your pay on your present job

When Jim enrolled, he was a tempo-
rary employee of the City of Tacoma,
Washington. He was helping wire
and install an interoffice phone sys-
tem. In the space of |4 months, he
completed the Master Course and re-
ceived his first class license. He is
now installing and maintaining mobile

"l am pleased to inform you that |
recently secured a position as Test En-
gineer with Melpar, Inc. (Subsidiary
of Westinghouse). A substantial salary
increase was involved. My Cieveland
Institute training played a major role
in qualifying me for thic position."

Boyd Daugherty, 105 Goodwin Ct.,

and microwave equipment. Apt. C., Falls Church, Va.

James S. Glen, Jr.,,
2920 Knob Hill Rd., Tacoma, Wash.

E‘S‘ji F'ND OUT h°w 1|.° ge"' youl‘

FCC license in a minimum of time

Ll Clevelond Ins

ute of Radio Elec

Desk PE-24, 4900 Euclid Ave., Cleveland 3, Ohio

License Time I Please send Free Booklets prepared to h.el.p me
John H. Johnson, Boise City, Okla. Ist Class 20 weeks Iget ahead in Electronics. I have had training or
1Ffren?iceJH';rrisgn, Lewes, Del. st Class 27 weeks Bexperience in Electronies as indicated below:
homas J. Bingham, Finley, N. Dak. 2nd Class 9 weeks o .
William F. Masterson, Key West, 1 [ Military 0 Broadeasting
Fla. 2nd Class 24 weeks I 0 Radio-TV Servicing

| ) Manufacturing

how we guarantee
| ) Amuteur Radio

FIND OUT your FCC license

] Home Experimenting
] Telephone Company
[J Other _

WE GUARANTEE to train and coach you at home until
you pass the all-important FCC examination . . . If you
fail to pass after completing our course, we will continue
your training without additional cost until you successfully

IIn what kind of work
Iare you now engaged?

Tn what branch of Elec- i
tronics are you inter-

obtain your commercial license. '__ ested ?_ '
‘*1 how employers makejob §__ ]
g FIND QUT  offers like this to our 1 ]
= graduates every month Name_ . ___ Age 1
WEST COAST MANUFACTURER: "'We are currently in 1
need of men with electronics training or experience in J Address_ _ 1
radar maintenance. We would appreciate your referral |
of interested persons to us." 1 .
1 City.  Zone____ State i
CLEVELAND INSTITUTE OF RADIO ELECTRONICS Special Tuition Rates to Members of Armed Forces
) md LTMQCT el g QISR et e =g g g g

Desk PE-24 Cleveland 3, Ohio

April, 1957

4900 Euclid Bldg.
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Birds of a feather

And so will pigs

L

J\U,/:/T.I'

flock together,

and swine;

J: 2N

L&

Rats and mice
will have their choice,
And so will I
have mine:

My choice is Norelco,
Speakers, of course, .
The reason I'm honored /#
to tell; £
Few other speakers are
quite as true,
Or will please you
half as well.

%
/%rt’/w Cg;%@p Speakers are avazl-

able in 5”7, 8" or 12" sizes in standard
impedances. Priced from $6.75 to
$59.98. Dlueprints are available for
the do-it-yourself enclosure builder.
Norelco Enclosures are available in
three sizes, priced from $33.75 to
$119.95.
ADD TO ... and improve any ) /V / ®
sound system with oreilco
*FULL RESPONSE SPEAKERS

Write today fo Dept. N4 for brochure
ond prices of these unique speakers.

NORTH AMERICAN PHILIPS CO., INC.
100 E. 42nd Street New York 17, N. Y.

FROM OUR READERS

New Use for the “Soft Touch”

B T used the Touch-o-Matic control circuit (Sep-
tember, 1956, page 39) as a lock on my workshop
door. I hooked the door knob to one terminal as
a contact plate and the other wire to a small
nail hidden on the door surface. When I touch
the knob and the hidden nail, a magnetic door
lock opens the door.

Nre1L CARBONE
Hollis, Queens, N. Y.

More Definition in Parts Lists
® I have noticed that in almost every issue you
publish construction articles containing pre-manu-
factured circuits. I often sce printed circuits used
in amplifiers (for cxample, in the December, 1956
issue, page 55).

As yet, these components are not available in
England. For the benefit of your overseas readers,
would it be possible to include in future issues
complete interpretations of these special compo-
nents?

L. WeLLs
London, England

We admit that using such “specialized” com-
ponents may be a hardship, but at the same time
feel justified in doing so since the circuits in our
articles make use of the parts called for. Substi-
tution of components may upset operation to such
an extent that a circuit might become inoperative
—at least for the novice experimenter. Many
American companies are willing to supply infor-
mation on these components and we suggest that
they be contacted directly for such information.

Helping Hams Obtain Licenses

® T would like to report that since my name ap-

peared under “Help Offered” in vour November

Transmitting Tower, two boys have passed their

Novice exams and should have their licenses by
the time this letter is printed.

NaTtHAN J. ScHULMAN

Brooklyn, N. Y.

Flattery—But We Love Ii!

® Enjoy your inexpensive and useful equipment

for the workshop, lab, etc. Hope to see many more

construction articles and other material that I

would not ordinarily come into contact with., I

regard your magazine as informative, enjoyable,
and educational.

Crirrorp L. THORNTON, JR.

Savannah, Ga.

® I think a kit builder should be able to answer
four questions before he starts building the kit.
They include: (1) Is the kit sufficiently experi-
mental so that he can have fun by changing parts?
(2) When finished, is it going to be utilitarian?
(3) Are the parts easily obtainable? (4) Can the
builder understand how it works?

It is quite a job for you to cover every one

(Continued on page 28)
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CENTRAL TECHNICAL INSTITUTE PREPARES
YOU QUICKLY FOR AN AIRLINE CAREER!

In today’s jet age, electronic communications and navi-
gational aids are the vital nerve system of the world’s
fast-growing airlines. Demand for skilled young special-
ists who can operate and maintain complex radio-radar-
electronic equipment greatly exceeds the supply! Posi-
tions include air/ground radio operators, installation
and maintenance, airborne radar installation and main-
tenance, electronic technicians, ete.

The Airline Training Division of Central Technical
Institute, world’s leading and largest airline personnel
school, can train you quickly to take advantage of this
unusual career opportunity. Many fine non-technical
airline jobs are also open to Central graduates. Free
nation-wide placement service

PREPARE THROUGH HOME STUDY OR
RESIDENT TRAINING

Whether you choose Central’s home study course (with
9 kits of equipment) or resident training at our Kansas
City School, you'll receive thorough, up-to-date, na-
tionally-recognized training to qualify y»su for a reward-
ing career. Over 14000 graduates placed with all major
U.”S. airlines since 1937-—your assurance that Central
training is effective, practical and profitable. Central’s
airline instruction is formulated under the guidance of

CENTRAL AL3C OFFERS
ZOMPLETE TFAINING IN
TELEVISICN AND
ELECTROMICS
ERGINEERING TECHNOLOGY

Ge . full inZo~rmation on
Ceatral’'s hemz study
a1d residect courses
‘atch have qualified

an Alrlimes Advisory Board composed of representatives
from 19 major airlmes. Preliminary training need not
interfere with present position =

-1susands for weli-
mving careers in Radio
& Trelevisior Stations—
Radio-TV ~soair—FElecd

VETERANS

Central offers courses ap-
proved under G. 1. Bill

Member of : txanics  Mamufacturers
National Home (< = £9S  _ Guided MHssiles — MAIL €OUPON TODAY
Study Counci &1tomation=—elc

FOR FREE INFORMATION

and

Nationai NG -
| Coundl W CENTRAL TECHNICAL INSTITUTE
Schools

Dept. A-47, 1644 Wyandotte St., Kansas City 8, Missouri |

Tell me more about your training pragram(s) which | |

1
1
)
: have checked below: !
1 [] Airline Communications & Electronics :
t [3 Airline Station Agent (non-technical} |
: [J Television and Electronics Engineering Technalogy ]
| |
" : Name._ _— — u Age |
’ !
| : Address__ s - | __Phone 1
!
: City, State_ = County ]
§ ) s t
, L _IF Karean vet, ive approx. discharge date__—————— |
| April, 1957 25

WWW atmercaaradioRistery com


www.americanradiohistory.com

ELECTRONIC ,

HOBBYISTS.. ..
EXPERIMENTERS!

POPULAR ELECTRONICS

LEARN HOW TO BUILD:

® Your Own AM Hi-Fi Tuner

® Thermistor Fire Alarm

® Electronic Gardening Gadgets

® A Device That Kills TV Commercials
® Elecironic Toys

® Geiger Counter

® Transistorized Light Meter

® Your Own Lie Detector

# PLUS DOZENS OF OTHER HANDY, EXCITING
ELECTRONIC DEVICES

BUY YOUR COPY OF THE

EI.ECTRONIC EXPERIMENTER'S HANDBOOK

ON SALE SOON
AT YOUR FAVORITE NEWSSTAND! PRICE: $1.00

ZIFF-DAVIS PUBLISHING COMPANY, 366 MADISON AVENUE, NEW YORK 17. N. Y.
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EARN MORE MONEY...GET INTO

TELEVISION
ELECTRONICS=RADIO
Loarn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE

At Home — In Spare Time

YOU GET ALL THIS NEWEST

PRACTICAL EQUIPMENT

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

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

o Ak 19 BIG KITS

Parts to conduct many experiments and build [ B i
Continuity Checker, RF Ocillator, TV Circuits, '{L’_"; 5
Audio Oscillator, TRF Receiver, Signal Generator 2B { Rl o YOURS TO KEEP

o A Valuable Professional Multjtester

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE
2. RADIO, FM AND AM 6. AUTOMATION

3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES

4. SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — maoy other materials and services
You can build a secure future for yourself if you get into Elec. —consuliation prisilege with our
tronics NOW ! Today’s shortage of trained technicians creates g}'ol;:gzgl S[Si:ér:;ictndl'giza}g;{l]"iillzl\?g
tremendous opportunities. National Schools Shop-Method trained  YOU NEED for outscanding success
technicians are in constant and growing demand for high-pay jobs in Electronics.
in Broadcasting and Communications, Electronic Research, Serv-
icing and Repair, and many other branches.

Let National Schools, a Resident course. Yo;x can handle sales, servic- v
Technical School for over 50 years ing, manufacturing, or make good . take i
train you for today’s unlimiteg op- money ia your owi husiness. SENL) if you vg‘:‘seh““ ool at 108 “%ev}e?“
portunities in electronics! Our Shop FOR FACTS TODAY'! ::; ':f:'m-s capi‘ﬂ.
Z}'llféhl_‘l’glig‘;xp°“C:)‘:nb)°kf‘[3£"iﬁi; EARN AS YOU LEARN. Many of our (SN
date, developed b i rienc 113 in. students earn their entire wition and
ate, developed by experiencel I 40, iy Spare Time jobs we show
structors and engineers, your Tele- how to do while | h
rama Course will teach you all phases G2n) LC:T®) Sgealte (s
of the industry quickly, clearly and YOU GET EVERYTHING YOU NEED —
corzectly. You can master the most Clear, profusely illustrated lessans,
modern’ projects, such as Color TV, shop-tested manuals, modern circuit
printed circuits — even prepare for diagrams, practical job projects —all
FCC License without taking a special the valuable equipment shown abeve 1earn, Chec!

informatio

your training in

TECHNICAL TRADE TRAINING: SINCE 1903
LOS ANGELES 37, CGMLIRORNIA

fl.l||y illustrated “Career” Book in 'GEI FAST SERVICE - MAIL NOW TO OFFICE NEAREST YOU!

b fR!!! Tv-Radio-Electronics. PLUS actual sample NATIONAL SCHOOLS, DEPT. R2G-47
lessan—yours at ng cost, no obligation: I 4000s. FiGUEROA ST. of 187 N. LA SALLE ST,
CLIP COUPON, NOW . . . MAIL IT TODAY! OB AE A Rk (T cuicaco 1, e M

Rush free TV-Radio “Opportunity” Book and sample
\ s ' Jesson. No salesman will call. ',
APPROVEb FOR G.1. TRAINING " NAME AGE ]
NATIONAL SCHOOLS '~ !
CITY. ZONE STATE.
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. ' [ Check if Interested ORLY in Resident Schan) trunmg at Los Angeles,
187 N. LA SALLE ST., CHICAGO 1, ILL. ‘ WETERANS: Give date of Dirvchorge o o e
IN CANADA: 811 W. HASTINGS ST., VANCOUVER, 8. C. eI T rrrrr o
April, 1957 27
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transistors

transistors

Wew!

P

Sy,
0“4:5“ -~

Bados
Etecrayp

TRANSISTOR MANUAL
HAS THE FULL STORY

What they are—How they work—Where they are used

Every ham, hobbyist, technician, dealer needs
it. You will find this new Transistor Manual is
one of the most handy, easy-to-read, useful
books on the subject. It tells you about all kinds
of transistors—and how to use them. You are
brought fully up to date by one of the world’s
most experienced manufacturers of transistors
and other semiconductor products.

The 60 fact-packed pages, illustrated with
diagrams, sketches, and circuits, contain these
seven important sections—

Basic Principles of Semiconductors

How Transistors Are Constructed

Transistor Applications

Specifications on G-E Transistors

Registered RETMA Transistor Types

Transistor Circuit Diagrams

Cross Reference Chart for Transistorized Radjos

Rush your order for this invaluable transistor
book now. Only 50¢. Send coupon, or obtain at
your G-E Tube Distributor. Not available in
bookstores. General Electric Co., Semiconduc-
tor Products, Electronics Park, Syracuse, N.Y.

_______—______1

General Electric Company
Semiconductor Products Dept., Section $8147
Electronics Park, Syracuse, New York

Send me the new General Electric Transistor
Manual—50¢ remittance is enclosed.

NAME
ADDRESS
CITY

Progress Is Qur Most Important Product

L GENERAL @B ELECTRIC
]

---1

| appear in our May issue.

Letters (Continued from page 24)

of these points in your book, but of all the maga-
zines that I have read PoruiAr ErECTRONICS
comes closer to it than any other. I hope you
won’t get tired of kecping it up.

Epwarn §. JanBazian
Philadelphia, Pa.

® Just finished recading your article on “More
Solar Battery Experiments” in the January issue.
It is one of the best articles I have yet read on
putting solar energy to practical use. Let’s have
some more !
Dick Mebven
Canton, Ohio

8 Just a line to let you know how much I ap-
preciated Elbert Robberson’s article on “Getting
New Sound from Old Radios.” My little Philco
table model now has a new lease on life. Let’s
sce more articles on this sort of thing.

AraN TOMPKINS
New Haven, Conn.

® Hats off to you and Gene Coriell for your swell
article entitled “How to Fix Up Old Radios.” I
am always interested in more of the same.

Can we see diagrams on connecting a phono or
preamp to these sets? Most of them have a fairly
excellent tone.

M. O. S~nyDER
Benton City, Wash.

® On behalf of all the people who like to cut out
and save specific articles, I want to thank you for
completing many of the February, 1957, issiie con-
struction articles in the front of the magazine so
that we did not need to cut up the back. I dori’t
know if these articles were arranged this way on
purpose, but I hope they were since I feel that
an article should have page-to-page continuity if
at all possible.
KeN GREENBERG
Chicago, IlI.

Thank you, gentlemen, for all of your kind re-
marks. We of the POP’tronics staff hope we will
continue to merit such warm approval. Our long-
range plans call for a bigger and better magasine
which will be in a belter position to serve more
interests of the electronics experimenters, Novice
hams, R/C fans, etc., among our audience.

The Rumble Is Coming!

® As an avid reader of POP’tronics, I have found
much reliable hi-fi information. I am now build-
ing the prescnce control detailed in your February,
1957 issue.

I am sure that many of your readers would like
to add an efficient noisc and rumble filter to their
hi-fi systems.

Arax F. Stein
Forest Hills, L. I., N. Y.

Thunks, Alan, for the kind remarks. We put
Len Feldman to work and he has designed a
scratch and rumble filter which is scheduled to

30—

Always say you saw it in—POPULAR ELECTRONICS

WWW ammercarradiohigetery com


www.americanradiohistory.com

- — T U — S A s em

It's New! Send for this

FREEL

booklet today!

see what
the rapidly
expanding field of

ELECTRONICS

offers you:

@ BETTER JOB

¢« BETTER PAY

¢ PROMOTION

e GREATER SECURITY

e GREATER CONFIDENCE

e BETTER LIVING FOR YOU
AND YOUR FAMILY

All these benefits can be yours
if you act now! Take that first
big step this minute—No
obligation whatsoever!

CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technicol Institute Curricvlo. Founded 1927

To help us answer your request
intelligently, please give the fol-

Dept. 124-D 3224 16th St, N\W.,, Washington 10, D. C. lowing information:
Please send me your course outline and FREE lllustrated Booklet ?QMOVED
“Your Future in the New World of Electronics”, . . describing
opportunities and CREl home study courses in Practicol Electronics =
Engineering. iYPE O

3
PRESENT WORK ..o sssnitrmscmsrasnasianions, =

CHECK O Practical Radio Electronics Engineering
FIELD OF ) Broadcast Radio Engineering (AM, FM, TV) SCHOOL
GREATEST O Practical Television Engineering BACKGROUND oot
INTEREST [0 Practical Aeronavtical Electronics Engineering
ELECTRONICS
EXPERIENCE
NOME L ov crac e aienlnsimawe s crmen e s/o/anesne o® rmwe Age-.a.
Street. .- ..o. N IN WHAT BRANCH OF ELECTRONICS
------------------------------ ARE YOU MOST INTERESTED?
City shmb A Lo Eira -~ mambtiaras=r - o Z0n€ v mn-- State. .. ... =

Check: {0 Home Study 0 Residence School

‘\Ap[il, 1957

0 Koreon Veteron
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QAVOid

lur“\‘h‘e
or
record
change?:*
which
shatt
y buy ?

send for this new REK-0-KUT hooklet

colorfully illustrates...factually de-
sceribes...the important advantages of
playing your records on a precision
turntable!

FREE — SEND COUPON TODAY!

E NAME
|

ADDRESS

cITY ZONE. STATE.

“ \
! j&s}x-o-xur COMPANY, INC.
[ &% 3801 Queens Blvd., Long Island City 1, N. Y. pe

CuUT
CHASSIS
HOLES
FAST!

ROUND SQUARE (434

Smaath, accurate apenings made in 12 minutes
or less with Greenlee Radio Chassis Punch

Quickly make smooth, accu-
rate holes in metal, bakelite, or
hard rubber with a GrrenLEE
Chassis Punch. Easy to operate
.. . simply turn with an ordi-
nary wrench. Round, square,
key, and "D’ types . . . wide
range of sizes to make openings
for sockets, plugs, controls,
meters, terminal strips, trans-
formcrs,(pancl lights, ctc. As- §
sure perfect fit of parts and
professional finish to every
job. Write for descriptive liter-
ature. Greenlee Tool Co., 2384
Columbia Ave., Rockford, Ill.

MORROW FALCON
AMATEUR RECEIVER
MOBILE or FIXED STATION

o

SELECTIVE BANDPASS: Narrow 2.8 KC, Broad
9.2 KC at 6DB down.

SENSITIVITY: 1 microvolt with 14DB signal to
noise ratio on 10 meters.

DUAL CONVERSION superhetrodyne receiver
eliminates images.

Tunes amateur bands 75, 40, 20, 15, 10 meters.

Provision for Broadcast accessory tuner.

YOU CAN HEAR THEM ON A FALCON!

Amateur net $169.00
(Less power supply and speaker)

= MORROW

radio manufacturing co.
2794 Market St. Salem, Ore,
SEE YOUR JOBBER

Always say you saw it in—POPULAR ELECTRONICS
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panacea

for ENGINEERS, INVENTORS,

RADIO AMATEURS,

MODEL BUILDERS

for controlling toys, model boats, planes, cars,

garage doors, electric fences,

robot lawn mowers, iron-core politicians

In addition to a variety of rather spe-
cialized sensitive relays developed for
particular applications, Sigma also makes
several “basic” types, among them the
five DC sensitive SPDT types shown here.
The unenclosed styles (illustrated) allow
contact observation, and readjustment or
cleaning in case of accicdent. They are

also available in a variety of sensitivities,
coil resistances, mounting styles and
enclosures (apen frame, dust cover or
hermetically sealed; permanent or plug-in
connections). One-at-a-time purchases

can best be made from Sigma jobbers.
* * *

Complete catalog is available on request.

4F-8,000 S

8,000 ohms, wt. — 2V4 oz.
Brice for one $6.00. Op-
erates on 1.6 ma, re-
leases on 0.75 ma., with-
stands 11 ma. continu-
ously without overheating.
ilver contocts rated at 2.0

mp. Withstands 10 g vi-

ration while operating.

adio Contro! Modelers’
long-time choice because
it is fairly sensitive, highly
reliable, easy to mount
and adjust. Llately over-
shadowed by the 26",

April, 1957

5F.8,000 SS
8,000 ohms, wt. — 44 oz.
Price for one $9.75. Op-
erates on 0.35 ma, re-
feases on 0.15 ma., with-
stands 15 ma, continyu-
ously without overheating.
Palladium contacts rated at
0.25 omp. Too sensitive
for opplications where
vibration will be en-
countered while operating.
Other adjustments give se-
cure contacts under 5, 10
ar 15 g vibration.

Good for condenser time
delay circuits and for hold-
ing during pulse trains.

41F-2,000 SK
2,000 ohms, wt. — 22 oz.
Price for one $4.50. Op-
erates on 4.0 ma., no spe-
cified release, withstands
22 ma. continvausly with-
out overheating. Tungsten
contacts roted ot 1.0 amp.

Keying relay giving clean,
bounce-free pulses on
normally open contact ¢ir-
cuit at speeds up to 100
pulses per second. Coil
should get at least 6 mo,
signals from at least 150

11F.6,000 G
6,000 ohms, wt. — 1 oz.
Price for one $1.70. Op-
erafes on 2.9 ma., no spe-
cified release, withstands
13 ma. continuously with-
out overheating. Silver
contacts rated at 1.0 amp.
Withstands 10 ¢ vibration
while operating.
Within its ratings, o good
combination of high qual-
ity and low cost,

26F-8,000 CDS
8,000 ohms, wt. — 2 oz.
Price for one $8.50. Op-
erates on 0.7 ma., releases
on 0.4 ma., withstands 11
ma. continuously without
overheating, Drop-out is
held within 0.1 to 0.2 ma.
of pull-on and within above
limits. Palladium contacts
roted ot 0.5 amp. With-
stands 5 g vibraticn while
operating.

Designed especially for
use in low power radio

volt supply. (Plate circuit, control circvits.
not cathode follower.}
= B
£ E( / 3
Loy
i SIGMA INSTRUMENTS, INC.

44 Pearl St., So. Braintree, Boston 85, Mass.

WWW_ ammercarradioRistery com
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OP fl‘OﬂlCS

BOOKSHELF

"ELECTRONIC METAL LOCATORS" by
Harold S. Renne. Published by Howard W.

Sams & Co., Inc.,, 2201 E. 46 St., Indian-
apolis 5, Ind. Soft cover. 117 pages. $2.50.

You may not “‘strike it rich” but you can
have a lot of fun prospecting with a metal
locator. Beyond this use, such a device has
many important industrial and commercial
applications which are explained in the book
along with the theory and construction of
basic locator types, including details on
units that can be built at home.

A chapter on mine detectors deals with
locators used by the military. Other units
treated include underwater metal locators,
and a very unusual device that serves as
either Geiger counter or metal locator. The
highly informative text is rounded out with
an abundance of photos and drawings, an
extensive bibliography, and a list of locator

manufacturers for quick, easy reference.

Recommended: as an excellent introduc-
tion to the field as well as an up-to-date
summary.

Free Literature Roundup

Long-play records made by the microfu-
sion process developed by Emory Cook in-
clude special sound, test, jazz, symphonic,
binaural, and Calypso material. Write to
Cook Laboratories, Inc, 101 Second St.,
Stamford, Conn,, for a catalog.

A six-page bulletin (No. 2057) on panel
meters is available from Simpson Electric
Co., 5200 West Kinzie St., Chicago 44, Ill.

A specially prepared “Test Card” is being
offered by the Duotone Corp., Keyport, N. J.
You make impressions on it with your
phono stylus, return the card to the com-
pany, and receive an analysis of the condi-
tion of the stylus. Cards are available at
dealers or by writing to Duotone.

In a catalog listing Scott components,
there is a non-technical explanation of hi-fi.
For your copy, write to H. H. Scott, Inc.,
Dept. NR 12, 385 Putnam Ave., Cambridge,
Mass.

And don't forget our own "Hi-Fi Guide and
Yearbook'—see page 34 for details. ~—30F

INDUSTRIAL ELECTRONIC-

AUTOMATION TECHNICIANS

Desperately Needed

Never in history has there been such a tremendous demand for Elec-

tronic technicians at the servicing, maintenance and assistant Engineer-
ing level, in all fields of electronics. Industries, Businesses, large and small
. AUTOMATION!

quire electric power applied through auto-
matically controlled processes. This means
there are positions open at all levels
and phases for Electronic Technicians.

are tummg to Electronically controlled machinery ..

Whether it’s a Robot airplane, an auto-
mobile plant with an integrated line of
machines, a Sensing Device, Computing
System or Communications—each re-

® TOP PAY

Let us send you FREE, without obligation, complete
details of our Resident Electronic Training I’rogram4—
originated by Bailey Schools—acclaimed by Electronic
Engineers. Sce how you save time as you learn-by-doing
with intensive laboratory work on the most recently de-
veloped Electronic equipment, plus ¢lassroom required

& UNLIMITED OPPORTUNITY
@ SECURE FUTURE

Bailey electronic students
learn Industrial Television
on gpecially designed
equipment such a3 this
panelboard, which is a mul-
tiple camera and screen
control. The Bailey Elec-
tronic course includes an
outstanding comprehensive
program in radio and TV
receiver servicing.

-

|

|
physics, mathematics, ete. :

|

|

|

|

i

|

We help you find part time work while in our school—help Name =
place you with America’s leading companies after gradua-
tion. Act now—mail coupon today!
VETERAN APPROVED Address - — -
Bailey Technical Schools City o s
1626 S. Grand ¢ St. Louis 4, Mo.
372 Al 5 say you saw it in—POPULAR ELECTRONICS
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Just
BLGCINNING

an old hand

It's

ESSENTIAL

for everyone who
builds or repairs
radios, hi-fi,

television,

inter-com,
house-wiring
systems,

appliances, etc.

®

TRIPLETT ELECTRICAL INSTRUMENT €O.

April, 1957

The same valuable tool professionals use for:
e current measufements . . . voltage meas-
urements . . . resistance measurements
« checking circuit continuity
« checking for defective components
(shorted condensers, open resistors, etc.)
both before and after installation
s checking for shorts or opens in wiring
Tells all about everything electrical and elec-
tronic—all essential ranges.
« 20,000 ohms per volt. D.C.
¢ 5,000 ohms per volt. A.C.
A complete professional tester you won't be
afraid to use. This book shows every simple
easy step you need to use 3=

Bluffton, Ohio

WWW ammetrieankiadiahictary. com

ACTUAL SIZE

WIGHTY MITE

i Model 310
MIGHTY MITE

the only com-
plete miniature
V-O-M (AC-DC)
only $34.50 net

Burton browne aduertising
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BUY THE WORLD’S MOST
COMPLETE HI-FI GUIDE

Compiled by the Editors
of Popular Electronics

164 PAGES!

Nine Big Chapters on:

¢ WHY AND HOW HI.FI

® TUNERS

® TAPE AND TAPE RECORDERS

® RECORD PLAYERS AND CHANGERS

® TONE ARMS, CARTRIDGES AND NEEDLES
& PREAMPLIFIERS AND AMPLIFIERS

® LOUDSPEAKERS

® SPEAKER ENCLOSURES

® SAVING MONEY IN HI-FI

1957 EDITION

HI'F1

GUIDE AND YEARBOOK !

Price: 75¢c

Also included in this new Hi-Fi Guide is a helpful YEARBOOK SECTION covering
all the latest trends in high fidelity. This “book within a book” lists the nation’s out-
standing Hi-Fi records and artists, all FM stations, and contains a complete calendar of
1957 Hi-Fi Shows, plus a directory of Hi-Fi literature available free!

BE SURE TO BUY YOUR COPY!

NOW ON SALE AT ALL NEWSSTANDS AND RADIO PARTS DEALERS!

34
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TRAINING IN THE

U.S. AIR FORCE CAN
PAY YOU BIG DIVIDENDS

As a man with mechanical ability, vou have the opportunity to advance your skill in
the U.S. Air Force. As an Airman vou will train in the latest techniques of elec-
tronics, rocket propulsion, photography, or any one of over 40 career fields—and you
earn while you learn! You'll see new places, too, make new friends, and work with men
who share your interests. For now and for your future, find out about the dividends the
U.S. Air Force can offer you. Mail the coupon now, or see your local Air Force Recruiter,

Go places

faster on the
All-Volunteer Team
—the U. S.

AIR FORCE

April, 1957

$0000060000000000000000008m

M-S7-PE2
PASTE COUPON ON POSTCARD and mail to
Airman Recruiting Information Branch
Box 2202, Wright-Patterson AFB, Ohio

Please send more information on my opportunities
for enlisting in the U.S. Air Force. | am hetween
the ages of 17-34 and reside in U.5. A. or possessions.

Name -
Address_ = Age
City Zone State.

35
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Your choice of school is highly
important to your career in

53 INDUSTRIAL
./ ELECTRONICS
| Y
=% RADIO-

«.ﬁ:& TELEVISION

(4‘.3‘} ELECTRONICS

| ,{ 7 COMMUNICATIONS

7

)

Become an

ELECTRICAL ENGINEER

or an |
ENGINEERING TECHNICIAN
at

WMISOE i Milwaukee

Choose [rom courses in:
ELECTRICAL ENGINEERING
Buchelor of Science degree in 36 months.
Communications or Electrical

Power option.

ENGINEERING TECHNICIAN

Assoc. in Applied Science degree in 18
months.

Electronics Communications (radio-tv)
Electrical Power.

MSOE—Iocated in Milwaukec, one of
Amecrica’s largest industrial centers—is

a national Icader in electronics instruction
—with complete facilities, including

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

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

Previous educational, practical, or military training evaluated
for advance credit. MS-57A

QUARTERS BEGIN OCTOBER, JANUARY,
APRIL, JULY

Choose wisely — your future
4 depends on it. Write today!

MILWAUKE E
SCHOOL OF ENGINEERING

Dept. PE-457 1025 N. Milwaukee St.
Milwaukee 1, Wisconsin

Send FREE career booklets. (Please print)

. ‘(Name of course)

[

]
|
|
|
|
|
: I am interested in
I
|
|
I

Name. Age.
Address

Cily..o.. Zone. State {
Fligible 1or vers edueational henefits? Yes. ... . Nu...

e e T e T R e '
36

NOW...

a 60 Watt high fidelity
Amplifier-Preamplifier Kit
complete - on one chassis

s 40000

model 19K...for only S« 995

ee 000000000

NOW, for the first time, an integrated high-power ampli-
fier package in kit form for the audio perfectionist—
complete with versatile preamplifier in one compact,
high-styled unit—at a budget price! Only the most
advanced high-fidelity circuitry and the finest available
components are used in this superb new Tech-Master
Kit, which is unexcelled in performance by any available
amplifier system, regardless of price. Undistorted power
output is guaranteed to be 60 watts at any frequency
from 20 to 20,000 cps. Intermodulation distortion is below
1% at 60 watts and below 0.25% at all ordinary listening
levels. Reserve power is great enough to drive without
distortion the new wide-range electrostatic loudspeakers.
The preamplifier provides compensation for all recording
characteristics. Assembly is simple and foolproof—with
easy-to-follow written instructions and picture diagrams
to guide every step. No flimsy, hard-to-solder printed
wiring boards!

e Frequency response flat from 10 to 50,000 cps.

e Direct interstage coupling

Special 10 Ib, output transformer with tapped primary
for ‘Ultra Linear' connection

Output matching for 4, 8 or 16-ohm speakers

Hum level 65 db below rated output through magnetic
cartridge input; 72 db below rated output through
other inputs

Variable calibrated pickup load contro!

Equalizer positions for RIAA, AES, NAB, Orig: LP,
and 78's

Input Selector switch for Piezo cartridge, Tuner, TV
Sound, and Tape

Cathode-follower tape recording take off
Low-distortion feedback type tone controls with con-
centric control knobs

Low silhouette cabinet combined with upright tube
and transformer positions for optimum ventilation
Elegantly styled black and gold panel

Tube Complement: 12AX7 preamp. 12AU7 tone, 6ANS
driver and phase spitter, 2-6550 output, 5U4GB recti-
fier. Separate selenium rectifier for fixed bias.
Dimensions: 1414” wide x 1034” deep x 51~ high

Model 19K Kit. Net Price $79.95
7.50

At your local hi-fi dealer, or write:

Cabinet

2o 00000000000 00000800000

A PRODUCT OF
TECH-MASTER CORPORATION
75 Front Street, Brooklyn 1, N, Y.

Always say you saw it in—POPULAR ELECTRONICS
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why the

Collare

RECORD CHANGER 2%
belongs in your "
High Fidelity System

Balanced, heavy 4.pole motor. ..
balanced pulley and coupler reduce
o o s o s e pumble fo an inaudible minimum.

‘ Automatic muting switch and R/C
network eliminate ‘clicks.’

Minimum
Noise and
Distortion

Collaro quality conirol limits for the
Accurate e e e e e v = RC-456 are less than 0.25% rms wow

Speed & Pitch and 0.1% rms flutter measured at

i 333 rpm .. . unmaiched by any other

record changer.

B T e |

Jam‘P‘roof == Collaro safety-cluich prevenis damage
. 1 even if tone-arm is held
| or moved during change cycle.

Plays all 78, 45 and 33Y; rpm records
. . . plus new types designed for
16%; rpm speed.

Four Speeds —==—=——===

Automatic

. e et e o s e o e 2 e = = = Plays 7, 10 and 12-inch records stacked
Intermix in any order - automatically.

For playing records indwidually or
for selecting and playing specific
bands and parts of a record,

bl o e

Simple L Prewired power and audio conneclicns
Installation eliminate soldering. Pre-cut mounting
board available.

«ns Plus

* Rapid change cycle independent of record speed.
* Auvtomatic ‘shut-off’ after last record.

% Simple, one-knob speed selection. % )
* Gentle, straight-spindle record handling.
% Interchangeable, plug-in cartridge shells.

% Heavy, rim-weighted turntable for flywheel action,
* Automatic idler-disengage prevents idler flats.

At leading sound dealers, or write dept. XD-18

ROCKBAR CORPORATION -« 650Halstead Avenue, Mamaroneck, N. Y.
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e 1o S EICOk I 84 Withers s, Bklyn. 11, N, Y.
L" ;:v me HOW TO SAVE 50% on Laboratory Preci-
- ) sion test instruments i-Fi. Sen catalo
CATALOG nume'of' nei;hborh;od&EI’éO Diss'ril.)du’:':.EE o gp:
- SAVES YOU 50% on your Nome

TEST INSTRUMENT & HI-FI COSTS 2": ) s

........... Zone. . .

50 KIIS & WIRED MODELS to choose from ! BTN

Prices 5% higher on West Cooast

1000 Ohms/ Volt

Home, car, TV,

WIRED $15.95

appliance repairs:] A4 = VACUUM TUBE NEW! PEAK-to-PEAK
NEW! & k. 4 VOLTMETER YIVM MULTIMETER
REDI-TESTER |m°1 #m ‘ #1232 & UNI-PROBE #53
o= 2 {pot. pend.)
KIT $12.95 F S KIT $25.98
'—, WIRED $39.9§ XIT $29.95 XIT $12.90

WIRED $49.95 WIRED $14.90

PERFORMANCE PROVED by TV manufacturers, electronic schools
and over 100,000 Servicemen. OVER 1 MILLION in use today!

L = NEW! COLOR &
@ SCOPE #4258 " BLACK-8WHITE d‘@.: i L ¥ NEW! DYNANIC
KIT $44.95 SMC TV lu‘*-»-u." "';l"‘"""" CONDUCTANCE
T3 WIRED 79,95 . SCOPE #4860 ”‘Thl‘o. reaRE s TUSE §
1,929 | aramss TUBE TESTER #625 TRANSISTOR TESTER
X2 2 9% wirep 512950 | 7 $3495  WiReD s49.95 | KIT $69.95  WIRED $109.95

YOU BUILD EICO KITS in ONE evening,
buf—fhey LAST a LIFETIME!

NEWE 20-WATT
| NEW!

Ultra-Lineor ) L H s S0-WATY
HIGH R - A 3 Ultro Lineor
PREAMPLIFIER #HF6) 14 HIGH
2 FLOELArY KIT $24.95  WIRED $37.95 : ; Ly
ANF20 AMPLIFIER ol “POWER AMPLIFIER
with Power Supply: &'nm with ACRO T0-330 QUTPUT XFMR

KIT $49.95 WIRED $79.95 KIT $29.98 WIRED $44.95

NEW?

FACTORY-BUILT |
CABINET-2.WAY
HI-FI SPEAKER
SYSTEM ZHFSI
$39.95

KIT $72.98 WIRED 3999

% 1000 Ohms/Volt

NEW! »¥a ¥ i I.' ' MULTIMETER
RE-AF SIGNAL | ( 23 o TV-FM SWEEP 4556
GENERATOR #324 599 g, i 8se: §] GENERaTOR (412" METER)

1 360 :
{150 ke to 435 mel) # MULTI-SIGNAL TRACER #145 KIT $16.90

KIT $34.95 WIRED $49.95

KIT $26.95 WIRED $39.95 WIRED $23.50

KIT $19.95 WIRED $28.95

EXCLUSIVE 5-WAY GUARANTEE on components, instructions,
performance—and LIFETIME service and calibration!

) Ilesl":aan-o heann‘g e 29 RETMA Res. Sub.
"~ “ ashlight, ph ¥ 1
6V & 12v i i elgclrgonlc Deqouluopn:‘:rslrl" (;‘ Box #1100
BATTERY o AN (8 Batteries: KIT $5.95- WIRED $9.95
LIMINATOR & a0 & BATTERY TESTER | o-—gumm
CHARGER R-C BRIDGE & R-C.L s [{1: & | RETMA Cap.Sub.
KiT $29.95 WIRED $38.95 COMPARATOR #9508 — Box #1120
KITS19.95  wiRed s29.95 | KIT$9.95  wiren $1295 | wit s5.95 WIRED $9.95
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By H. H. FANTEL

Associate Editor

ELEGTRONIG

Weapon of Tomorrow's Tyrant

O AS I SAY-—or else!” That's the

message of every aggressive weapon.

A gun aimed at a man says: “Change your
mind, or I'll change it for you.”

Yet armed force may soon be obsolete as
a method of “persuasion.” Electronics now
forecasts new ways for literally “changing
minds”’—getting ‘“cooperation” from people
who don’t agree.

Electronic pulses beamed into the brain
may render human beings completely sub-
missive. Commands for everything you do,
for every thought, and even your feelings
(if you are allowed to have any) would be
piped into you through a small radio re-
ceiver fitted to your skull. A new science,
called biocontrol, combining recent ad-
vances in medicine and electronics, now
holds the prospect of turning men
into radio-controlled zombies.

PopuLar  ELECTRONICS is
among the first to follow
this development to its
likely conclusion: the
mass enslavement of
entire nations.

Past Tyranny.

From the sharpened \

stone to the hydro- (1)

gen bomb, the
means of ruling
men against their \
will have been (e 79 »t
messy and inefficient. e

April, 1957

Unwilling slaves, bitter and sullen, al-
ways waste too much energy resenting their
masters. Occasionally, this energy boils up
into rebellion. Such high friction in the
gears of a social system wears down the
mechanism of the state. Besides, the people
most likely to rebel are those with spunk
and imagination. Consequently, they are
the ones who are, killed or locked up. Gov-
ernment ruling without consent of the gov-
erned must therefore always murder its
best human assets.

All this was recently dem-
onstrated in Hungary. The
» history of despotism, from
ancient Egypt to modern
Russia, endlessly repeats this
pattern. Death and hunger
are the strong allies of dic-
tators—often strong enough
to squelch freedom. But
for ruler and nation
alike, the end result is
always ruin.
Future Tyranny. Inelec-
tronic biocontrol, future
tyrants may find a tool
more efficient than
brute force. The elec-
tronic skull device
could simply cancel
the wish for freedom.
T Bereft of the will to
protest what is hap-
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pening to him, a man turns into a robot.
This makes him matchlessly efficient for
routine work. Moreover, it simplifies all
those problems of human organization in-
volving persuasion and politics. Whole na-
tions could become obedient herds. They
could even be made to think they were
happy.

Of course, individual thinking, imagina-
tion, knowledge, and love—in other words,
“being human” in the usual sense—would
then be restricted to a select minority. Per-
haps the state would grant special permis-
sion to a favored few to have ideas and
feelings of their own. This privileged group
would probably act as “executives” and op-
erate the transmitters controlling other
people’s brains. Unless these “executives”
fight among themselves, a despotism based
on such electronic thought control might
work smoothly, efficiently, and without the
danger of rebellion that troubles our pres-
ent-day tyrants.

Brain Electronics. Thc roots of bio-
control reach back to the 18th century when
the Italian experimenters Galvani and Volta
first found that electricity could make a
muscle twitch. About 100 years later, in
1871, a pair of German army doctors walked
around the battlefield looking for “open-
minded” f{resh corpses whose skulls had
been shot off. Applying electric currents to
the exposed brains, they discovered that the
dead men moved. They also found that a
slight electric shock to certain brain areas
produced corresponding predictable move-
ments of the dead body. From this they
concluded that the nervous system worked
essentially through electric currents. Lack-
ing ways to amplify weak currents, re-
search was first confined to the stronger
nerve impulses occurring in the muscles.

After the invention of the electronic am-

INS Photo P ke
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plifier and the oscilloscope, Hans Berger, a
German psychiatrist, inserted silver wires
under the scalps of his patients to tap the
electric signals given off by their brains.
Watching the amplified currents on the os-
cilloscope, he was the first to analyze the
so-called brain waves of living persons.

Others soon joined Berger in this new
field of research. Pooling their results, they
pieced together a kind of electrical map of
the human brain, which told roughly what
kind of brain wave signified what kind of
brain action. The wave patterns obtained
were called “electroencephalograms” or
just “EEG” for short. Such measurements
are now a standard hospital routine in diag-
nosing brain tumors, epilepsy, or other
nervous ailments.

The EEG and Us. Brain wave research
took a sudden and ominous turn last year
when Curtiss R. Shafer, an electronic en-
gineer, made a simple suggestion: instcad
of analyzing the currents coming out of the
brain, EEG specialists might feed certain
wave patterns into the brain. Instead of
observing human behavior, they might then
be able to induce and control it. People pre-
sumably would think, feel and act as if in a
kind of radio-controlled hypnosis.

“Elementary forms of biocontrol have
alrcady been demonstrated,” reports Mr.
Shafer. “Fluctuating direct current of the
required waveform and intensity passed
through a man’s head . .. changes his
sense of balance and he leans to one side
because, like an unbalanced electronic auto-
pilot, he feels that his vertical reference has
shifted, and he is trying to compensate for
his imaginary error. ... Other experi-
menters have shown that rats and dogs may
be made to feel hungry just after eating, or
afraid when they have nothing to fear,
simply by applying the corresponding neu-
ral currents into the central nervous system
of the animal.” The same principle holds
true when an eyeless man is made to “see”
light as an electric current is hooked up to
his optic nerve.

The basic surgical technique that would
be required for complete biocontrol has al-
ready been developed at Tulane University
for the treatment of mental patients. In this
operation, small holes are drilled through
the skull, and silver electrodes are inserted
into various sections of the skull. The elcc-
trodes cause no discomfort to the subject,
no noticeable damage to brain tissue, and
no interference with the functioning of the
brain except when they are energized. They
are normally left in place for several
months, and presumably may be left there
permanently.

“All of these techniques are crude,” ad-

POPULAR ELECTRONICS
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mits Mr. Shafer, “but so were the tech-
niques of television only fifteen years ago,”
he adds confidently.

Tomorrow? Biocontrol may shape the
future after World War III. Since bombs
have become atomic, nobody can win a war
outright. Whoever is left to pick up the
pieces will probably grovel miserably
amidst over-all devastation. Under such
conditions, dictators are bound to rise, and
biocontrol may be their method for enslav-
ing the leftovers of nations. Unlike mere
military conquest, which ultimately con-
quers nothing but the dead in battle, bio-
control would also make the conquest of
the living complete and final, “for the con-
trolled subjects would never be permitted
to think as individuals.”

Before the National Electronics Confer-
ence at Chicago, Shafer outlined life in a
biocontrolled future: “A few months after
birth, a surgeon would equip each child
with a socket mounted under the scalp and
electrodes reaching selected areas of brain
tissue. A vear or so later, a miniature r