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IF PRICE IS AN OBJECT...

You must see National's brand new NC-188—a fine quality, general
coverage receiver of moderate cost and chock full of wanted
features including —

* Calibrated electrical bandspread for 10, 11, 15, 20, 40 and 80
meter amateur bands. Separate tuning capacitors and scales for
general coverage and bandspread: large, easy-to-read, 12-inch
slide-rule dial with combination edge and backlighting. Large
tuning knobs.

* Has gang tuned RF amplifier stage for increased sensitivity
and image rejection. Separate, temperature compensated High
Frequency Oscillator insures stability.

® Receives AM, CW and SSB signals. BFO provided for CW and
SSB. Has two IF amplifier stages and two audio stages with tone
control; separate antenna trimmer; separate RF and AF gain con-
trol; automatic noise limiter; and ““S” meter.

COVERAGE: 540 ke to 40 mc in 4 bands.
BAND GENERAL COVERAGE

A 5416 me
B 16 —47mc
G
D

BANDSPREAD

3.5— 4.0 mc (80 meters)

6.9— 7.30 mc (40 meters)
14.0—14.35 mc (20 meters)
20.4--215 mc (15 meters)
27.0-30 mc(10/11 meters;

4.7 —15 mc
140 —40 mc

* Handsome, two-tons grey metal cabinet with chrome trim
16-13/16” wide x 10” high x 10-7/8" deep.

For complete specifications see your National distributor os write

for catalog. o /&/Z///ﬁ/ .

SINCE 1914 N O ti O n a'|©>Malden 48, Mass.

8 out of 10 U.S. Navy ships use National Receivers.

L
2
0
3
2
B
=
0
2
B
r

ONLY $15.95* DOWN

up to 20 months to pay at most distributors.
*Suggested price $159.95
(Slightly higher west of Rockies and outside U.S.A.)

AT YOUR HAM DISTRIBUTORS NOW!

T x

’_r‘-.*.,’ NATIONAL’S NEW NC-66
World's most versatile receiver



I Will Send You A

SAMPLE LESSON FREE

America’s Fast Growing
Industry Offers You Good
Pay Plus a Bright Future

TRAINING plus OPPORTUNITY is the
PERFECT combination for ambitious men.
Let me send you a sample lesson from my
course to prove you can keep your job while
TRAINING at home in your spare time for
better pay and a brighter future. I will also

Television is today’s field of OPPORTUNITY
for preperly trained men.

Television’s Growth is Making
More Jobs, Prosperity

Radio is bigger than ever and television is growing
fast. Governmgnt, Aviation, Police, Ship, Micro-
wave Relay, o Way Communications for buses,
taxis, railroads are otger growing fields for Radio-
Television trained men.

Mail Coupon—Find Out About
This Tested Way to Better Pay

Take NRI training for as little as §5 a month.
Many NRI graduates make more in two weeks

!
Make $10, $15 0 Week Extra
Many men [ train fix neighbors’ Radios,
make extra money, soon after they en-
roll. Actual equipment you build gives
you practical expenence.

todayE f«)j AEctuaI Lesson and 64-page Book—Both
2 1 "1 Dept. 7ED4 Washington 9, D.C. Our 40th Year,

You Learn by Practicing:
wnth Equipment | Send : niw A

Nothmg takes the place of practical
F™\ experience. That's why NRI train-
ing is based on LEARNING BY
DOING. My training includes I
kits of parts which you use to

Name.

send my 64-page baok to show you that Radio- §

than the total cost of my training. Mail coupon .
SMITH, National Radio Institute, -

to show you how easy, practical it is to

Train at Home for Good
Radio-Television Jobs

®
| Trained These Men
“I have a regular job as a police captain
and also have a good spare time Radio

" and Telsvision service business. Just

‘;I decided to quit mr job and do TV work Q
investment NRI is, they would not hesi- e,

Radio repair shop Then I got a job with

MAN, High Point. N Carolina J

opened my new showrooms and shop.” —
C. W. LEWIS, Pensarola, Florida
full time. T love my work and am doing all
right. 1f fellows knew what a wonderful -
tate.” —W. F. KLINE, Cincinnati Ohio M;
‘Thanks to NRI. 1 operated a successful
WPAQ, later WBOE and now am an
engineer for WHPE "~ VAN W. WORK-
"“' AVAllABlE VETERANS UNDER
‘s, G.l. BILLS

Neti

Washi

1 Rudle 9, D.C
Mail me Sample Lesson and 64-page Book, FREE.
(No salesman will cali. Please write plainly.)

"7 build equipment and get prac- Address

tical experience on circuits
common to both Radio and

~Zome___State.____

| City.
| VETS

b

Television. Shown at left is the
E4- low-power Broadeasting Trans-
mitter you build as part of my
Communications Course.

PDPULAR ELECTRONICS 150;:}.ml|sn:n r?ianvg‘{eby Z\ﬂ-Dnvis Pubuahinx Company, William B. zm. Chairman of the Board
cago 3

1953), a Lake St. second class matter August
sV ascnw‘rh:m RATES: One year U.S. and poueaslons, and Ct;;'xadaS 34. 0
e5 3.

write in dote
of discharge
Approved Member, National Home Study Council

— —— g —— — — t— — ]

Pan»Amerlcan Union eountries $4.50, all other foreign

(1946~
27, 1954 at the Post Omice, Ullicago, l1l1inois.
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Train in Great Shops of COYNE for better jobs in

¥ o ELECTIRUGHiTRY

E[RECITROINIES]

TWO TOP OPPORTUNITY FIELDS

Whether 17 or up to 45 years of age, train the Coyne
way for a better job and a real future in ELECTRIC-
IT%-ELECTRONICS or TELEVISION-RADIO,
tields that offer a world of opportunities. Train on real,
full-size equipment at COYNE where thousands of
successful men have trained for nearly 60 years—
largest, oldast, best equipped sctool of its kind—
established 1399. No advanced education or previous
experience needed. Employment service to graduates.
START NOW—PAY LATER—Liberal Finance Plans and
Easy Payment Plans. Also part-time employment
help for students. Training in Refrigeration and
Electric Appliances can be included.
0. W. COOKE Jr., Prasicset - FOUNDED 1599
ELECTRICAL SCHOOL
A Yechnlizzl Trade Institute Operated Not For Profit

S0D S. Paullna Street, Chicago, Dept. 57-71H
ELECTRICITY « RADIO ¢ TELEVISION ¢ REFRIGERATION ¢ ELECTRONICS

2

MAIL COUPON .
FOR FREE BOOK '

Send coupon for 48-page illus-
trated book “Guide to Careers
in Electricity-Electronics and
“Television-Radio.” No cost; no
obligation; no salesman will call.
Vets and Non-Vets get vital
facts now!
- T S S
B. W. COOKE Jr., President

l COYNE ELECTRICAL SCHOOL
500 S. Paulino St., Chicaga 12, lil,, Dept. 57-71H
l Send BIG FREE book and details of your training
I offer. This does not obligate me and no salesman
will call. I am interested in:
I () Electricity-Electronics ( ) Television-Radio
I Nn.mp
I Address.
I City. State.

COYNE offers
LOW COST

TELECo10

nlo % Training in

Spare Time AT HOME

The future is YOURS in TELEVISION!
A fabulous field—good pay—fascinating work—a
prospercus future in a good job, or independence in
your own business!

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
—you pay for ‘raining only —nro costly “put fogether kits.”” Not an
old Radio Cour. » with Television “‘tacked on.” Here is MODERN
TELEVISION .RAINING including Radio, UHF and Color TV,
No Radio background or previous experience needed. Personal
guidance by Coyne Staff. Practical Jab Guides to show you how to
do actual servicing jobs—make money early in course. Free Life-

time Employment Service to Graduates.

- N
ELECTRICAL SCHODL

A TECHNICAL TRADE INSTITUTE OPERATED
NOT FOR PROFIT d

$00 8. Paulina $treet, Chicago 12, Degt. 57-HT7

May, 1957

A

B.¥. COOKE, Jr.,
President

Coyne—the Institution bakind this train-
ing . . . the largest, oldest, best squipped
residential school of its kind. Founded 1899.

and full details,
including easy
Payment Plan.
No obligation, ne
salesman will call.

Covue
SLECTRICAL BCHOOL

e
I COYNE Television
| Home Training Division

| 500 S. Paulina St., Chicago 12, Il
| Dept. 57-HT7

| Send Free Book and details on how I can get
Coyne Quality Television Home Training at
| low cost and easy terms.

| Name_____
: Address
) City

State.




GRANCO
HIGH FIDELITY FM-AM TUNER

A new adventure in sound from leading
sound specialists . . . a most versatile FM-AM
tuner of fine quality, designed to provide
the best static-free FM as well as AM radio
reception by simply “plugging it in”’

... yet, in the Granco tradition of producing
much more for much less, priced lower
than any other available tuner.

More than just a component, this elegantly
styled tuner easily connects to any
instrument with an amplifier and speaker and
affords complete radio listening pleasure

.. FM and AM.

® Exceptional sensitivity and selectivity insure
superlative FM and AM reception

® 64 tubes plus selenium rectifier

® Famous Granco coaxial tuner for smooth,
sharp, no-interference, drift-free tuning

® Straight A.C. chassis

® A complete package — built-in antennas
eliminate installation

® Compact decorator cabinet fits handsomely
into any decor

T-270 FM-AM TUNER only $5495*

TECHNICAL FEATURES ————

2.5 volts maximum audio output — tuning
knob and OFF-AM-FM phono switch knob

FM Section: 5 microvolts sensitivity for 20 db.
quieting — 88-108 mc. frequency range —
20-15,000 cycles flat avdio frequency
response — 220 kes. at 3 db. down selectivity
— 1.0% total harmonic distortion for 2.5 volts
RMS output — built-in antenna. AM Section:
20 microvolts sensitivity per meter (on loop stick)
— 535-1650 ke. frequency range —

8 ke. selectivity at 2 times down — 2.5%

total harmonic distortion at 1 volt RMS
output — built-in antenna.

T-160 FM TUNER $3995*

(not shown}
*Prices slightly higher South and West
SEE YOUR GRANCO DEALER TODAY!

For additional literature, write

GRANCO

PRODUCTS, INC.

36:07 20TH AVE. * LONG ISLAND CITY 5, N. Y.

— the leader in FM and UHF

DEPARTMENTS

Carl & Jerry.. ... ... John T. Frye
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Tuning the Short-Wave Bands. .. .Hank Bennett
.Herb S. Brier
..lou Garner

COMING NEXT MONTH (JUNE)

i POPULAR &3

LELECTRONICS

(ON SALE MAY 21)

An epic event is scheduled for our June
issue—construction details on the first house-
hold application using the brand-new CBS-
Hytron 2N255 power transistor. You can get
“room-filling” volume from your portable
radio with this power amplifier. Other how-
to-build-it items include: a signal tracer with
but eight components; a pocket receiver which
requires only a short (less than 3') wire an-
tenna; and a transistorized calibrator for the
SWL.

Computers are now doing ordinary, every-
day jobs—would you like to learn to run one?
If clicks, hisses and pops are a part of your
hi-fi, they shouldn’t be, so we'll tell you what
to do about getting rid of them. Do you know
how to make GOOD tape recordings? You
can find out in the June issue of POP’tronics.

IN THIS MONTH’S

RADIO & TV NEWS

(MAY)

Research at the Threshold of Space
All About Audio and Hi-Fi (Part 1)
Electronics at Redstone Arsenal
Transistorized Ultrasonic Generator
Transistor Mike Preamps
Transistorized Pocket Superhet

Always say you saw it in—POPULAR ELECTRONICS



Direct Imports

Lz GAMERA DIVISION....xo: e,

PORTABLE 35MM TABLE
VIEWER & PROJECTOR

Use 1t a8 a table vlewer or wsll projector at home—school—club~-sales meeting. Projects a
sharp direct vliew linage from color or black and white 35MM slides mnto & self-contained
%” 3 B” ground glass screen, or, If you wish, project your sldes om a light-colored wall
or projection screen and enjoy 8 10 sq. ft. plcture with the same sherp fccus. Magazine
holds 36 slides that change with the flick of a lever. Compact steei cass with carrying
handle measures 10” x 77 x 3%53” deep. With standard 100-watt projection bulb, F3.5 lens,
zro)eﬁuon mirror, view screep, on-off switch, llne cord and instructions., For 105-115V.

C.
Fo276—Shg. Wt., 5 1b8. cuvveiiniiiinieviianinmersredsrasenisinesiaaisanes Net 23.50

COMPLETE STEREO
CAMERA

@ With Flash Unit
® 3D Viewer—Fframes Two F3.5 Coated Lenses

® Leather Case—Straps ) 9 Speeds: to 1/200 Sec!

PretcldsloE, couplfdh focusing oi‘{gst 1;‘3.5/80
tures or 8 stereo palrs [ coate nses with 8tops to , glve ex-

?}E:%iogsoreg’lgl% g.gxcd white. Uses standard | cellent definition. Bullt-in flash synchron.

R ted 45MM fixed focus { lzatlon (standard PC terminal) and stan-
%ezgse%mlélmat%ed.m?a;w stops. Built-in | dard cable release socket. Shutter speeds:

g tion. Shutter cocking lever | 1,200, 1,100, 1,50, 1725, 1/10, 1/5, 1/2,
ﬂ?:?er?g:c%anblfea vzposure. Light welight| 1 sec. and bulb. Flip of finger erects or
gody covered with black leatherette and | closes Iood of ground glass vlewer with
trimmed with brushed alumlnum, Geéxglne gﬁggégerkntsggt:}u bull:.’-ln spotl;t.s %?iderd

(dth straps. X 8 covered case has tripo
Eﬁthgr "E:".'eready eaaeRRIthR5IaD R socket. Takes 12, 2% 3 214 plctures from
F-178—Complete Camera snd Kit Net 9.95 sFr.an;lardLIZO Toll film, Shog. wt. 4 lbs.
Frames for Sterea Viewing. +205—Less Case....... ..o Net 19.49
F.210—Pkg. of 1% ee....Net .39 F.206—Leather Eveready Case..Net 3,95
J SRR - F-207—Above outfit with Collapsible
Flash Gun........... Net 26.39

35MM CAMERA WITH
COUPLED RANGE FINDER

LAFAYETTE ‘“RANGEFINDER 35"
9 Shutter Speeds . . . fo 1/300 Second!

Check these features and compare Lafayette’s price with any other
F2,8 brand. Fast F2,8 coated lens and extra-wide lens zperture for brilliant,
sharper fnil color or black and white pictures even iIn poor light,
Sight and focus through combined range-view finder. Fully synchronized
at all speeds for class F, M and electronic flash. Bpeecs from 1 sec to
1/300th. Rapid advance sets shutter, counts ezposure and transportg
film, Bullt-in delayed action timer. Automatic wxposure counter and
film stop. Hi-speed rewind with folding lever. Stundard accessory shoe
on top-film type Indlcator. PC flash terminal. Takes 20 or 38 ex-
posures. All metal body wlith brushed chrome trim, black leatherette
coverlng. Shpg. wt., 3 1bs,
F-196—Czmera, 1es8 €asB............c..ccoeenienanaes. Nt 34.95
5 F.197—Leather Eveready Case...... M= 0 0g . ..Net 3.95
34.9 F.198—Outfit above with Folding BC Flash Gun..........Net 41.85

afayel€ . 165-08 Liberty Ave,
zé.é. Radio " jAMAICA 33: N. Y.

Please ship following:

O 35mm Viewer 23.50 O Stereo Outfit 9.95
O REFLEX 19.49......... CICASE 3.95 Cloutit w/Gun 26.39
O 35mm Camera 34.95710utht w/Gun & Case........ 41.85
OFLASH GUN 3.99 [JCOMPLETE CATALOG (FREE)

Special
only
23.50

Unique, pocket sizo flash gun that folds
like a fan to 4% x 2%, Efficient 414%
diameter inetal reflector has pebbled fine
ish to eliminate hot spots. B-C com-
bination for surefire and high voltage.
Molded Dbattery case with built In test b.
Ismp, Lulb ejector snd extension socket.
Has adjustable standard shoe to fit all
flash accessory clipe. Uses standard bay-
onet base flash bulbs. Exposure guide
built-in on rear of case, With cord for «
PC fitting and condenser. Shpg. wt. 1 1b.

F-209—Wi{th Leather Case....Net 3,99

1 am enclosing $...
Send C.0.D. i enclose 20% deposit

BOSTON 10, MASS.. 110 Federal Si.
100 SIXTH AVE. NEWARK 2 W L., 24 Central Ave.

NEW YORK. N.Y PLAINFIELO, N. )., 139 W. Second St
BRONX 58, N. Y., 542 £ Fordham Rd

NAME .......

ADDRESS ......cccrennmienennaannnne.

—— e o - — i —— —— — ————

May, (957 7



BUILD THE BEST—
BUILD A|.|.|ED'S OWN

knightg
kits

LOWEST COST because our
giant buying power passes biggest
savings on to you...you do the
easy assembly, get professional
results, and SAVE!

@

knight=-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.

knight=kits

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

.EASY TERMS AVAILABLE

SUPPLEMENT
featuring knight-Kits
i3

Send for our

special Sup-

plement No.

165 featur-

ing the com-
pleie Ime of KNIGHT-KIT
Test Instruments, Hobby,
Hi-Fi and Amateur Kits.
Send for it today.

FASCINATING NEW TRANSISTOR KITS

knight-kit 10-CIRCUIT TRANSISTOR LAB KIT

W) 7 $1585

Model Y-299

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
broadcaster; code practice oscﬂlator, electronic
timer, sthch flasher; voice-operated, capacity-
operated and photoelectnc relays. Includes alf parts,
2 transistors, battery, headphone, instructions for
projects. Shpg wt., 3 lbs.

..$15.45

Model Y-299. Netonly............ ..

knight-kit 2-TRANSISTOR POCKET RADIO KIT

Build this pocket-size, two-transistor radio—enjoy
loud, clear broadcast-band reception wherever you
go! Completely self-contained with built-in ferrite
loop 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 leather
case, eari)lece and transistors. 4 x 334 x 134”. Shpg.
wt., 1

Model Y-262. Netonly................... $14.65

Model Y-765 $435

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
light cell that lasts for months. Complete wit! a.l.l
garts tranmstor and penlight cell. Easy to assemble.

hpg. wt
Model Y-765. Net only .. ... ... .. $4.35
¥-266. Headset and Antenna Klt for above .$3.15

FOR HOURS OF TENING PLEASURE

knight-kit ""‘SPACE-SPANNER™ BANDSWITCHING RECEIVER KIT

woset vz62 $]595

Thrilling 2-band receiver, easy to build—a great
value. Bandswxbch selects exciting short wave, in-
cluding amateur, aircraft, police and marine radio
(6 to 18 mc), and standard broadcast. Highly sensi-
tive regeneratwe circuit. Has 4” PM speaker and
beam-power output for strong volume. Kit includes
calibrated paneF punched chassis, all parts and
tubes (less cabinet). Easy to build from step-by-
step instruction manual.7 x 1035 x 6”; for 110-120
v. 50-60 cycle AC or DC. Shpg. wt., 5 Tbs.

Model Y.243. Netonly. ... ... . ..
Y-247. Matching cabinet for above. .

lmlgm-lm ""OCEAN HOPPER" RECEIVER KIT

& e

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

Model Y-740. Netonly............. . $1L75

Y-746. Matching cabinet for above. . . ... ....$2.90
Y-741. Long Wave Coil (155-470 kc) = 79¢
Y.742. 1.65-470 ke coil. Y-745. 7-17.5 mc coil | Ea.

Y-743. 2.9-7.3 mc coil. Y-744. 15.5-35 mc coil § 65¢

oroer From AALLIED RADIQ 00 . western ave, cuicaco so, i,

Always say you saw it in—POPULAR ELECTRONICS



FAVORITE HOBBY KITS

knight-kit 2-WAY INTERCOM SYSTEM KIT

o Cee

Easy to build —ideal for home or office. Consists of
Master and Remote unit, each with press-to-talk switch.
Remote can be left “open” for distant answering or baby-
sitting. In “‘closed” position, Remote remains private,
but can be called and can originate calls. High-gain
2-stage amplifier and 4” PM speakers. Delivers full vol-
ume from only a whisper. With tubes and 50-ft. cable.
(Up to 200-ft. may be added.) Each unit 43 x 634 x 4%¢”;
antique white finish. For AC or DC. Easy to assemble.
Shpg. wt., 8 lbs.

..$1475

¥-295. Net only

knight-kit PHOTO-ELECTRONIC RELAY KIT

(oo D
gt

Model
Y-702

$| 350

Advanced-design, ultra-sensitive photo-electronic system
at low cost. Covers 250 ft. with white light—125 ft. with
*unseen” 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 relav contacts. 6.3-v.
terminals provide power for accessories. For 105-120 v.,
50-60 cycle AC. Shpg. wt., 6 lbs.

$13.50

Model Y-702. Relay kit. Net only. .. .
Model Y-703. Light Source kit. Net only...... $6.75

TEST EQUIPMENT VALUE
knight=kit "IN CIRCUIT”
CAPACITY CHECKER KIT

Model
Y-119
$125° 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 65C ohms. Completse;
easy to build. Shpg. wt., 5 lbs.
- $12.50

Model Y-119. Net only

EXCLUSIVE

Remarkable unjt checks
capacitors while they’re still
wired in the circuit! All you

SEND FOR FREE SUPPLEMENT!

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

SEND FOR IT TODAY

ALL PRICES NET F.O.B. CHICAGO

EASY TERMS AVAILABLE

May, 1957

ORDER

BUILD YOUR OWN Hi-FI AND SAVE!

SENSATIONAL xnignt-kit HI-FI FM TUNER KIT

The best-looking, best-performing tuner kit your money can
buy. Covers 88 to 108 mc; features AFC (with special disabling
feature); pre-adjusted RF coils; pre-aligned IF’S; cascode
broadband RF amplifier; drift-compensated oscillator; fly-
wheel tuning control; illuminated lucite pointer. Sensitivity is
10 microvolts for 20 db of quieting across entire band. Prin
circuit—no critical wiring. Ideal for use with 20-Watt Knight-
Kit amplifier below, or any amplifier with phono-tuner switch.
gaay to bixél?—a custom Hi-Fi Tuner you’ll be proud of!
hpg. wt., bs.
$37.75

Model Y-751. Basic FM Tuner Kit. Netonly.......

knight-kit 20-WATT HI-FI AMPLIFIER KIT

Ideal for use with above tuner—delivers deluxe Hi-Fi sound.
Includes built-in preamp; inputs for magnetic phona, mike,
recorder and tuner; record compensator; bass and treble con-
trols, etc. Response: +1 db, 20-20,000 cps. Distortion: 1%, at
20 watts. Qutputs: 4, 8, 16, 500 ohms. Chrome-plated chassis,
7 x 13 x 834", With all parts, tubes and easy instructions.
Shpg. wt., 20 lbs.

Model Y-750. Net only. e ....%3505
Y-758. Metal enclosure for above; black finish. .. %418

SAVE $4.00 ON TUNER-AMPLIFIER COMBINATION

SPECIAL—own the FM Tuner plus the 20-watt Amplifier

(including metal enclosure) for only $73.65. Save $4.00 on this

matched combination. Shpg. wt., 32 1bs.

Y¥-761. Knight-Kit Tuner and 20-Watt Amplifier. Net . $73.65
Only $7.37 down on our Easy Pay Plan

ALLIED RADIO

ALLIED RADIO CORP., Dept. 079-£7
100 N. Western Ave., Chicago 80, Hl.

Ship me the following KNIGHT-KITS:

FROM
OUR

36th
YEAR

Quontity Model Description

-

b ad

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

{0 Send me your FREE Suppiement No. 165 describing alt Knight-Kits.

Neome___

Addres

State

;

. I

one.
_-———-——————J
9

(o)
3




Little Jack Horner

Sat in a corner

Listening to Hi-Fi

But his speaker was bad
And he was quite mad
For the music was naught

LOW nor HIGH

Now Little Jack Horner

Sits in a corner

His disposition’s much
sweeter

For the music that swells

Is as clear as a bell
From his Twin-Cone F
Norelco Speaker g

/%reko*c%%.ds;)eakers are avail-

able in 5”7, 8 or 12" sizes in standard
impedances. Priced from $6.75 to
$59.98. Blueprints are available for
the do-it-yourself enclosure builder.
Norelco Enclosures are available in
three sizes, priced from §33.75 to

$119.95.
/%re/co‘“’

ADD TO...oand improve ony
sound system with
*FULL RESPONSE SPEAKERS
Write foday to Dept. N5 far brochure
ond prices of these unique speakers.

NORTH AMERICAN PHILIPS CO., INC.
230 Duffy Avenue Hicksville, L. I, N. Y.

: By JOHN T.FRYE

"Holes” to the Rescue

T WAS A PERFECT spring morning for

their fishing trip, thought Carl, as he
stepped out of his back door and started
across the yard to the basement entrance
of Jerry’s home. While electronics was un-
questionably the boys’ chief interest, they
also engaged in many other activities that
took them out-of-doors.

Carl clumped down the basement steps
in his hip boots and opened the door to find
his fishing partner all dressed for the occa-
sion, even to the battered black felt hat
with flys stuck in the band—but the objects
on the bench before him looked a lot more
like electronic gadgets than fishing tackle.
True, Jerry’s casting rod was leaning
against the wall at the back of the bench,
but a wire clipped to the bottom of the rod
ran into the back of a little gray, crackle-
finished box about 3” x 4” x 5”. There were
five black knobs on the front of this little
cabinet, and a slide rule dial was housed
in a bulge at the top. Another coaxial lead
came out the rear of the cabinet and went
to the back of an a.c.-d.c. broadcast re-
ceiver on the bench.

“I thought we were going fishing,” Carl
said sarcastically.

“I am fishing—for DX,” Jerry answered
with a teasing grin. “Take a listen.”

He turned the large center knob a bit,
and a soft Oklahoma drawl came from the
speaker of the broadcast set, but the voice
was signing a “DL” amateur call that in-
dicated he was operating a G.I. station in
Germany.

“How’s that for 10-meter reception on an
improvised basement whip antenna?” Jerry
demanded.

“Slightly terrific, but where’s the re-
ceiver?”

“Let’s see how good your memory is: do
you recall the cover picture on the Septem-
ber, 1956, issue of PorPuLArR ELECTRONICS ?”

“Certainly. She had blue eyes, brown
hair, was wearing a black, off-the-shoulder
dress, and her name was Diane,” Carl re-
cited promptly.

“Sometimes I wonder about you,” Jerry
said darkly. “I wanted you to recall that
she was holding one of these Regency
ATC-1 transistor ham-band converters and

Always say you saw if in—POPULAR ELECTRONICS
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'LET DeVRY TECH PREPARE YOU IN 4

SPARE TIME AT HOME AS AN

ELECTRONICS
TECHNICIAN

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Laborers and bookkeepers, store clerks, shop men, farm-
ers, salesmen — men of nearly every calling — have taken the
DeVry Tech program and today have good jobs or servize
shops of their own in Electronics. You don’t have to quit your
present job. If you are 17 to 55, see how you may get your-
self ready for a future in the fast-growing Electronics field.

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

9

S

R

C

Draft Age?

N INDEX

BETTER JOB,

BRIGHTER
FUTURE

Electronics

Radar

Guided
Missiles

Micro-Waves

ommunications

Radio

Industrial
Electronics

Computers

Automation

Electronics

Live-Wire Employment Service

Puts you in touch with job
opportunities—or helps you

Remote Control
Systems

We have valuable information
for every man of draft age; so
if you are subject to militory

sarvice, be sure to
check the coupon.

A SAMPLE LESSON

toward a better position in
the plant where you are
See for yourself how DeVry Tech trains
you for real opportunities in Electronics.

now employed.
We'll also give you a free copy of an FREE

interesting booklet, “Etectronics and YOU."' stam

) B

Broadcasting

Your Own
Service Shop

D:VRY TECHNICA[ INS'I'I'W'I'E

CHICAGO 41, ILLINOIS

FORMERLY
DeFOREST’S TRAINING,

ciry

#1090 DeVry Tech’s Canadian Troin

626 Rosalawn Avenve,

INC.

May, 1957

ZOWE .
[ Check hare it subject to military training.

- Mi— DeVry Tachnical Institute I
0 1l m

e e 4141 Belmont Ave., Chicago 41, Iil,, Dept. PE-5-N "
Home Study Council Please give me a FREE Sarmple Lesson enc' your booklet,

= l “Electronits and YOU.” i

1 ame AGE 1

Plese print I

STREET APT. '

STATE ..

ing Center is located at
Torento 12, Ontaric
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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 Radios
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.

r---—----------1

General Electric Company
Semiconductor Products Dept., Sectionn S8157
Electronics Park, Syracuse, New York

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

A e o e e i B .

G YO N % v A B STATE . .
Progress ls Our Most Important Product

GENERAL @B ELECTRIC

r---
| —

Carl & Jerry (Continued from page 10)

that there was a story about it inside the
magazine.”

“I remember the article, but how did you
get hold of one ?”

“Dad got it for my birthday. I'll admit
I had to do a little selling job on him. I ex-
plained that it was a ‘natural’ to permit me
to operate mobile without tearing the car
receiver apart to bring out filament and
plate leads. You see, this little transistor
converter is powered by three penlite cells
here at the back.

“But I think what really won Dad over
was the fact that having such a converter
would make it unnecessary to lug my heavy
communications receiver up to our lake
cottage this year. He really griped about
that last summer. Now, when we get up
there, T'll just slip this little thirty-ounce
job out of the car, take it into the cottage,
and run it into this a.c.-d.c. set we always

| take along, just as I'm doing right now.

Then TI'll be able to hear every ham band
from 80 through 10 in fine style.”

“All very interesting,” Carl said, “but it’s
not putting any fish in the skillet. Mom’s
waiting in the station wagon to haul us to
the river.”

“Let’s go!” Jerry said, as he unfastened
the little converter, wrapped it in heavy

' cloth, and placed it in his tackle box. “I’ll

just take this along, and if the fish don’t
bite too voraciously, I'll slip it out of the
case and show you how much electronic
equipment can be put in a small space these
days without crowding.”

T WAS ONLY a short drive to the river;
and before long the boys had transferred
their gear to a sturdy boat, clamped Carl’'s
powerful little outboard motor to the stern,
and were heading upstream. They had a
long ride ahead of them—they always went
up the river until they could no longer see
the little forked sticks that were placed
at the edge of the bank for use as fishing-
pole rests. Carl contended that as long as
you saw these sticks you could be pretty
sure the river was “fished out.” That meant
they had to go nearly eight miles up the
river to a section hard to reach by any
means other than a boat. There was an old
abandoned logging road along one bank,
but it was too rugged for modern low-slung
cars; so this section of river was free of
Carl’s despised little forked sticks.

To while away the time on the way up
the river, Carl got out his little portable
transistorized broadcast receiver and set it
on the seat cushion beside him. The out-
hoard was well muffled, and the boys en-
joyed the music delivered by the powerful

Always say you saw it in—POPULAR ELECTRONICS
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ARE YOU TOO OLD
TO LEARN?

not at all, scientists say

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

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

“| am president of a
small corporation. A year
ago I enrolled with 1. C. S.
as the most practical
means availabie to me
to learn what | needed.”

WA

I.C.S. GIVES YOU EXPERT GUIDANCE FREE! Do you have the Witz

feeling you're “stuck” in your job? Your trained
1.C.S. counselor will appraise your abilities, help you
plan for the future.

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

¥ 3 FREE BOOKS

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

" Actual statements.
Posed by models.

: ' Member, National
I C. S., Scranton 9, Penna. fjsme Study é’onlfml

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 99949D, SCRANTON 9, PENNA.

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

(Partial list of 257 courses)
Without cost or obllgation, send me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

ARCHITECTURE AVIATION CIVIL, STRUCTURAL LEADERSHIP O Television Technician
and BUILDING O Aeronautical Engineering Jr. ENGINEERING O Foremanship 3 LROAD
CONSTRUCTION O Aircraft & Engine Mechanic (O Civil Engineering O Industrial Supervision O Air Brake Equipment

@ Air Conditioning—Refrig.
O Archilecture

O Architectyral Interiors

O Building Contractor

O Building Estimator 3
O Building Maintenance

O Carpentry and Mill work

BUSINESS O Construction Engineering
1 Advertising O Highway Engineering {7 Personnel-Labor Relations 3 Diese! Engineer & Fireman
{0 Bookkeeping and Accounting O Reading Struct. Blueprints MECHANICAL 0O Section Foreman
O Business Administrztion O Sanitary Engineering AND SHOP STEAM AND
O Business Correspondence O Structural Engineering 0 Gas—Electric Welding ESEL POWER
O Public Accounting O Surveying and Mapping ] Heat Treatment (J Metallurgy O Combushon Engineering
O Creative Salesmanship DRAFTING 3 Industrial Engineering Diesel—Elec. [J Diesel Eng's

D Leadership and Organization ([J Car Inspector

O Heating O Federal Tax {3 Aircraft Drafting 71 Industrial Instrumentation O3 Electric Light and Power
a Pamhnx Contractor O Letter-writing Imprevement D Afchitectural Drafting 2 Industrial Supervision O Stationary Fireman
O Piumbing O Office Management O Electrical Drafting iJ Internal Combustion Engines O Stationary Steam Engineering
O Reading Arch, Blueprints O Professional Secretary O Mechanical Drafting 1 Machine Design-Drafting TEXT
ART O Retail Business Management [ Mine Surfeying and Mapping ) Machine Shop Inspection O Carding and Spinning
c . [ Sales Management O Plumbing Drawing and O Machine Shop Practice O Cotton, Rayon, Woolen Mfg.
a cartoomn_g [ Stenographic-Secretarial Estimating [ Mechanical Engineering a leshmg and Dyeing
[ui F°T1(“9'ﬂla' e £ Traffic Management O Structural Drafting O Quality Control O Loom Fixi'g (] Textife Des'ing
B Magazine il1ustratiag CHEMISTRY ELECTRICAL O Reading Shop Blueprints ~ (J Textile Eng'’g (] Throwing

[J Electrical Engineering
O Electrical Maintenance
O Electrician O Contracting

O Refrigeration O Warping and Weaving

[ Sheet Metal Worker MISCELLANEOUS

O Tool Design O Toolmaking 7] Domestic Refrigeration

{J Lineman RADIO, TELEVISION [J Marine Engineering
HIGH SCHOOL O Industrial Etectronics Ocean Navigation

O Commercial [J Good English [J Practical Radio TV Eng'f'ng  (J Professional Engineering

O High School Subjects O Radio and TV Servicing O Short Story Writing

Analytical Chemistry
O Show Card and Sign Lettering a 5 2 -
[ Chemical Engineering
eIkt neland sinting O Chem. Lab. Technicizn
AUTOMOTIVE

O General Chemistry
O Auto Body Rebuilding O Natural Gas Prod. & Trans.
O Auto Elec. Technician

[0 Petroleum Engineering
O Auto-Engine Tune Up O Plastics

O Automobile Mechanic O Pulp and Paper Making (7 Mathematics O Radio Operating 3 Telephony
Name. Age. Home Address. _
City Zone. Stafe. Working Hours AM. to P.M

Canadian residents send <oupon to International Correspondence Schools, Canadian, Ltd.,
0 i Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
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Carl & Jerry (Continued from page 12)

little set. A stiff breeze was blowing, and
the boat jarred rhythmically as it slapped
the waves. Jerry snuggled down in the
prow of the boat with his hat pulled over
his eyes to keep out the sun. Carl sat erect
at the stern and guided the boat.

Suddenly, as he felt Carl throttle back
the motor, Jerry sat up and pushed his hat
to the back of his head.

“Look over there on the bank, Jer!” Carl
said, swinging the bow of the hoat in the
direction he was pointing. “A car’s slipped
off the old road and crashed against that
big sycamore.”

Sure enough, a recent model car had its
hood jammed and wrinkled against the
trunk of a huge sycamore growing right
at the edge of the water. The windshield
on the driver’s side was shattered.

Carl let the front of the boat run up on
the shelving sandbar that jutted out from
the bank, and both boys leaped out and ran
toward the car.

« g hH, OH!” Carl exclaimed with a white

face as he stopped abruptly near the
back of the car. On the ground beside the
open door of the car was a crumpled figure
in an Air Force uniform. His eyes were

closed, and his face was blood-smeared.

“Is—is—is he dead ?” Jerry whispered.

As if in answer, a low moan came from
the injured young man. Quickly the boys
determined that no one else was in the car.
Almost subconsciously, they noted the ten-
meter whip on the rear bumper of the car
and the converter fastened beneath the
dash; so they knew the poor guy on the
ground was a fellow ham.

“What are we going to do,” Carl asked.
“Shall we load him into the boat and take
him back to town ?”

“I'm afraid to try that,” Jerry said. “You
know what we learned in that first aid
course about not trying to move a badly
injured person. He almost certainly has
some broken bones. Did you see how his
knee smashed that car radio? I'll bet every
tube in it is broken. And by the looks of
that steering wheel he may have some bad
chest injuries. I'm afraid to risk a rough
boat ride.”

“Well, do you want to stay here while T
go back for help in the boat ?”

“Guess that’s about all we can do, al-
though it’ll take a long time; and this fel-
low may not have too much time. If we
just had some way to call for help—”

“How about using his mobile rig?”

“That’s no go. You saw the receiver—

Get Yours FREE ... Today

/
OONT EVEN

CAN TELL

REMOVE NEEDLE
FROM CARTRIDGE

FREE INFORMATIVE
BOGK EXPLAINS FULL

STORY OF NEEDLES
AND UNCANNY DFF *
TELLS HOW IT WORKS

[ €% DUOTONE COMPANY 1c. |

IF NEED;% Ko' KEYPORT, NEW JERSEY
OB | GLAD TOTAKE Yo uP ON YoUR
YOUR. FREE OFFER . PLEASE SEND BOTH
RECORDS | 0FF TESTER CARD AND 0OFF BOOK.

I NAME

: ADDRESS

| Ty ZONE_ . STATE .

{
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Interested In

« Electronics-TV- Radio

CARL E. SMITH,
E. E., President

then you will want to know

A 4

What

eme FCC?

It’s amazing what the future holds for you in
this modern world of electronics. Let me send
you the entire story—FREE!
e How to pass the FCC Exam
o A sample FCC lesson
e Money-making FCC License Information
I can train you to pass the Vealuable FCC
exam in a minimum of time if you have any
practical experience and a fair knowledge of
mathematics.

CARL E. SMITH, EE. President

How Can | Get a Valuable

g FCCownon LICENSE?

My Passport to Future Security
Get These Free
R LEVELAND -

Money Making
F cc ‘.icensc
l"’°"nalion

License
Exams

These Three Booklets Tell You

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

3 Necessary FCC exam preparation.

4 Positive knowledge check.

And additional data of great value.

Join the List of Successful
Electronic Technicians

And Thousands More!

Your Guarantee—

If you fail to pass your Commercial

License Time i i
John H. Johnson, Boise City. Oklahoma 1st 20 weeks License exam after comple.hng o,
Prentice Harrison. Lewes, Delaware Ist 27 weeks course, we guarantee to continue your
J. A, Niedeck, Bethlehem. Pa. 2nd 8 weeks Ho H iti
Gerald J. Collier, Columbus, Ohio 2nd 16 weeks fl’ClI‘\lI"\g wﬂ!aouf additional cost of
W. E. Evey, Ottawa, Kansas 2nd 24 weeks any kind until you successfully obtain

your Commercial License,

Start Building
for a Lifetime
Profession

l
|

Cleveland Institute of Radio Electronics

your technical
® Pave the way

the better things in life.

e Employers make job offers every month!

® Your FCC ticket is recognized by most employers in
the Electronics field as proof of

ability,
for Your Share of

/\

5 D ) E) G5 GD B = 6B 6B &
Member National

Home Study Council

Desk PE-25, 4900 Euclid Ave., Cleveland 3, Ohio

Please send Free Booklets prepared to help me get ahead in Electronics.
I have had training or experience in Electronics as indicated below:

0O Military Amateur Radio

[ Radio-TV Servicing O Broadcasting

[0 Manufacturing O Home Experimenting

[0 Telephone Company
] Other.......co:

In what kind of work are you now engaged?...
In what branch of Electronics are you interested?.

NAMC. .o cvevnnnnceaaconssanssascassscss. ABCLLLuss A QAT ESS i o8« B8 o bt 1K AN E D bpa S ATEM - » o3 408 s @y uBamay

City... .o ...Zone. State. -
' Special Tuition Rates to Members of Armed Forces
"-I------------------------------------‘.
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TUBE TEST AND
REJUVENATOR'

“YOU CAN HOLD THIS MINIATURIZED INSTRUMENT

IN ONE HAND ... . a revolutionary new development,

it gives fast, absdlutely accurate checks for tube

quality, shorts, leakages, continuity, and opens on

all modern and future tubes.. . uses standard

emission fest for quick readings on modern, 31"

plastic mefer . . . flexible switching system prevents

obsolescence. This professional instrument glso

rejuvenates picture tubes with the Model CRA

(Picture Tube Test Adaptor)* . . . specially designed

by advanced engineering techniques, its handy size

(6%" x 714" x 4”) makes it ideal for home calls.”

EMC Mode! 209

(as illustrated in Hammertone metal case)$35.90
4 In oak carrying case 38.50

Kit form 25.90

k Complete with plastic-covered, detailed

instruction book and tube listings:

Yes, send me full technical information about
Model 209 and a complete catalog of other EMC
Instruments. PE-5

NAME
STREET
clry. STATE

Eiectronic Measurements Cora.
625 B'way o New York 12, N.Y.
Ex. Dept. 370 B'way, N. Y. 13
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Carl & Jerry (Continued from page 14)

it's entirely smashed. Even if the trans-

| mitter would still work—which is doubtful

—we couldn’t rely on sending out a blind
call and not know whether it was received
or not. Guess you had better get started—
Hey! Wait a minute! Let’s see if that
transmitter will work.”

]ERRY SLID GINGERLY into the driver’s
oJ seat and turned on the transmitter fila-
ment switch. In a few seconds he picked
up the microphone and pressed the push-to-
talk switch. As he did so, the whir of a
dynamotor came from the closed trunk, and
he saw the pointer of a little field strength
meter mounted over the rear-view mirror
swing up-scale.

“That proves the transmitter works—but
we still don’t have a receiver,” Carl said.

“Bring your transistor receiver up here
by the car while I get my transistor con-
verter out of the tackle box,” Jerry or-
dered.

In a few minutes he had taken a short
length of copper wire from his tackle box
and fashioned it into a crude four-turn coil
a couple of inches in diameter. The ends
of this coil were fastened to the tip and
shell of the plug on the end of the coaxial
lead coming from the output of the con-
verter.

“Now let's tape this coil on the outside
of the case of your set near the cold end
of the loopstick antenna on the inside,”’
Jerry said, pulling a roll of friction tape
from his tackle box.

In a matter of seconds the coil was fas-
tened into place so that the output of the
converter would be induced into the re-
ceiver’s antenna; the receiver was tuned to
1230 kilocycles; and both it and the con-
verter were turned on. The boys were bit-

(Continued on page 18)
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TELEVISION

YOU GET ALL THIS NEWEST

PRACTICAL EQUIPMENT

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

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

Parts to conduct many experiments &nd buiid
Continuity Checker, RF Ocillator, TV Sircuits,
Audio Oscillator, TRF Receiver, Signa Generator *

o A Vaiuable Professional Muititester

19 B16 KITS

YQURS TO KEEP

“ YOUR NATIONAL SCHOOLS TE‘ERM‘ COURSE COVERS ALL 8 PHASES

1. TELEVISION, INCLUDING COLOR TV ‘5 PREPARATION FOR FCT LICENSE

2. RADIO, FM AND ArM 6. AUTOMATION
- 3. INDUSTRIAL ELECTRONICS 7. RADAR. AND MICRO WAVES

R A, SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS

— many other maierials and scrvices
— consultation privilege with our
qualificd saff, and Graduate Em-
ployment Service. EVERYTHING
YOU NEED for outstanding success
in Electronics -

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

Let National Schools, a Resident
Technical School for over 50 years
train you for today’s unlimited op-
portwnities in electronics! Our Shop
Method trains you to be a MASTER-
TECHNICIAN, Completely up 1o
dace, developed by experienced in-
structors and enginecrs, your Tele-
rama Course will reach you all phases
of the industry quickly, clearly and
coriectly. You can master_the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

Fully

FREE! 1/-Radio-Electronics PLUS actval samp
wsson—yours at no cost, no obligation
C.IP COUPON NDW . .. MAIL 1T TODAY

m‘m‘mz| e\;\
Angeies.
St NOW i

il

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

EARN AS YOU LEARN. Many of our
students earn their entire tition and
more in Spare Time jobs we show
them how 10 do while learning.

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

1o take Jour
« Schoal at L
i

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

illustrated “Career” Book in
NATIONAL SCHOOLS, DEPT. R2G-57

4000 5. FIGUEROA ST
L05 ANGELES 37, catiF.  OF

]

I lesson No salesman will call.

'GE' FAST SERVICE - MAIL NOW TO OFFICE NEAREST YOU!

187 N. LA SALLE ST,
CHICAGO . Ll

Rush free TV-Radio "Opportunity” Book and sample

APPROVED FOR G.1. TRAINING NAME AGE
NATIONAL SCHOOLS '~
CITY. ZONE STATE

O Chech (F interested ONLY in Resident School training at Los Angeles.

VETERANS. Girc date G Distherge o e e

4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF,
187 N. LA SALLE ST, CHICAGO 1, ILL

-
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No closed season...no
limit. .. to its applications

New Centralab
Single-Stage
Transistor Amplifier

e High-gain, low-power transistor
amplifier can be used by itself
in microphones and other mini-
ature circuit designs. Or, you
can combine several units, to
get a multiple-stage unit for
other audio applications.

e This is a complete amplifier
housing capacitance, resistance,
transistor, and wiring. Gain, 24

i db. Noise level, less than 14
: // mijllivolts. Supply voltage, 1.35v.,
¥ e As small as an eraser on an

ordinary lead pencil.

e Ask your Centralab distributor
for Model TA-6 —or TA-7.
Send coupon for Bulletin EP-75
containing complete informa-
tion, schematics, and curves.

Centsalab- - -

l
|
|
l
l

994€ East Keefe Avenue, Milwaukee 1, Wisconsin

Send me free Bulletin EP-75.

Name...

_l

A DIVISION OF GLOBE-UNION INC. l
l

|

Company I
|

Address...... - o —r

Carl & Jerry (Continued from page 16)

terly disappointed when nothing but a rush-
ing noise was heard.

“Hey! We were so excited we forgot the
antenna,” Carl pointed out.

Only a few more seconds were needed to
connect a short piece of wire from the bot-
tom of Jerry’s steel casting rod to the an-
tenna input jack of the receiver, and im-
mediately several strong ’phone signals
were heard.

“You get into the car and work the trans-
mitter while I work the receiver,” Jerry
said. “First, just hold the carrier on for a
second while I spot your frequency. Okay,
I've got it. Now blast loose with a distress
call. Let’s not fool around with ‘S O S,
‘May Day,” or anything like that. Just use
the good old c.w. emergency call of ‘QRRR.
Every ham should recognize that.”

Obediently, Carl pushed the button on
the mike and began to call: “QRRR, QRRR,
QRRR! This is WIEGV calling. QRRR,
QRRR, QRRR! This is W Nine Easy George
Victor calling QRRR and tuning around this
frequency.”

As the transmitter snapped off, the loud-
speaker of the little transistor receiver
burst forth with: “W9EGV, W9EGV,
WIEGV; this is WT7XXX of Tucson, Ari-
zona, returning. What’s wrong, OM ?”

QUICKLY Carl explained the situation
and asked the Arizona ham to put in an
emergency long-distance call to the police
department of the boys’ home town. This
the W7 did while the boys stood by. In a
surprisingly short time, he was back with
a report that the message had been deliv-
ered and that help would soon be on the
way. The boys signed with him after prom-
ising to let him know how things turned
out. Then they got some water from the
river and washed some of the blood from
the face of the young man, who was still
moaning faintly.

“It will take an ambulance a long time
to get up that road,” Carl remarked. “I
don’t see how this fellow ever got up here
at all. He must be from the air base south
of town or he would have known—"

He broke off speaking as he heard an odd
sound. Looking up, the boys saw a heli-
copter hovering directly above them. As
they watched in fascination, it settled gent-
ly on the sand spit that ran out into the
stream. A couple of corpsmen bearing a
stretcher leaped out and ran toward them.

“The police called us and said one of our
men was hurt up here,” one of the corps-
men explained, as they gently and expertly
slid the injured youth onto the stretcher,

| “The chopper was the quickest way to get
Always say you saw it in—POPULAR ELECTRONICS



NOW...there’s a

% GARRARD

Auto-Manual F‘

Record Changer {" A

for every \
hi-fi system

Dorlel's Fonest  ume™,
RECORD PLAYING EQUIPMENT l, RC 88
from Manual Players to ‘9'&“(9“’”?'1
Professional Transcription '\ $ 450 ] Ful
Turn’aues N / manual and

\_

net » automatic posi-
- tions. True-turret drive... uses no beits,

:\\ a-pole “Industion Suige” motor. Fool-
/ [ | proof Garrard Pusher Flatform.
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you get down
to fundamentals
with
GOODMANS
ARU 3-WAyY
Speaker systems

ARU
ENCLOSURE

MIDAX Mid-Range

TREBAX Tweeter

Reproduce bass fundamentals to
as low as 20-cycles with no reso-
nant peaks above that frequency,
and provide smooth response to
20,000 cycles.

€50 Halstead Avenue, Mamaroneck, N. Y.
Carada: A, C. Simmonds and Sons Ltd., Tor., Ont.

' Flease send me complete details on Goodmans ARU
| 3-Way Speaker Systems and ARU Enclosure Kits.
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Carl & Jerry (Continued from page 18)

him out. You kids certainly used your
noodles in not trying to move him. With
the injuries he has, trying to move him
without a stretcher would almost certainly
have meant his death.”

After the whirlybird rose vertically into
the air and took off down river, Carl and
Jerry called the W7 in Tucson and reported
the success of the operation. Then they be-
gan to disassemble their improvised re-
ceiver,

¢ FER,” Carl said slowly, “this experience

really has convinced me that tran-
sistors are here to stay. I was just think-
ing that we were receiving that station
from Tucson without the aid of a single
tube. All we had to snag his voice out of
the air was a bunch of negative electrons
and positive ‘holes’ moving through some
semiconductors. A year or so ago, I re-
member, it was considered quite a feat to
make a transistor work clear across the
broadcast band, but we were receiving that
station on twenty-nine megacycles! We've
sure come a long way.”

“Yes,” Jerry agreed; ‘it certainly makes
you think, After the way that hay-wire
combination worked, I can see no reason at
all why we shouldn’t have excellent tran-
sistor communications receivers in a very
short time. They should be lightweight,
rugged, and about one-tenth the size of
bresent communications receivers. Being
powered with a few flashlight batteries,
they’ll be entirely independent of the light
line, and a.c. hum will be no problem.”

“If this trend keeps on, a fellow is going
to be able to pack a whole ham station into
a shoe box!’ Carl exclaimed.

- - . After the whirlybird rose into the air and ook
off down river, Carl and Jerry called the W7 in Tuc-
son and reported the success of the operation . . .

Always say you saw it in—POPULAR ELECTRONICS



BUILD 16 RADIO

CIRCUITS AT HOME
with the New Improved 1957 $]995

PROGRESSIVE RADIO "EDU-KIT"

NOW ALSO INCLUDES: e No Knowledge of Radio Necessary

o TRANSMITTER . |
e SIGNAL TRACER . ::e;\etdmonal Parts or Tools
e SIGNAL INJECTOR

o CODE OSCILLATOR e Excellent Background for TV

| WHAT THE "EDU-KIT" OFFERS YOU | s SET OF TOOLS
' e SOLDERING IRON
The *‘Edu-Kit'' offers you an outstanaing PRACTICAL MOME RADIO COURSE at a
rook Eattom U ice. Dur Kit is designed to train Radio & Electronics Technicians, making o TESTER
use of the most modern methods of home training. You will learn radio theery, construc-

“‘:Qoﬁr:fitliﬁe:?: Servicing: d radios, using regular schematics; how to wire and solder in ISERV'C'NG LESSONSJ

a professional manner; how to Service radios. You will work with the standard type
punched metal chassis as well as the latest development of Printed Circuit chassis. -

You will learn the basic principies of radio. You will construct, study and work with You will learn trouble-shooting and
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn servicing in a progressive man You
and practice code, using the Progressive Code Oscillator. You will learn and practice will practice repairs on the s that
trouble-shooting, Using the Progressive Signal Tracer, Progressive Signal Injector, Progres- you construct. You wil] learn symptoms
sive Dynamic Radio & Electronics Tester &_the accompanying instructional material. and causes of troubles in home, portable
You will receive training for the Novice, Technician and General Classes of F.C.C. Rad and car radios. You will learn how to
Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, gn use the professional Signal Tracer, the
Tracer and Signal Injector circuits, and learn how to operate them. You will receive an unique Signal lInjector and the dynamio
excellent background for Television. Radio & Electronics Tester. While you
i enowleage of radio or acience is required. The '‘Edu-Kit: is the are learning in this practical way, you

product of many years teaching and engineering experience. The *‘Edu-Kit"’ will pro- will be able to do many a repair job for
Vide you with a basic education in Electronics and Radio, worth many times the complete your friends and neighbors, and charge
price of $19.95. The Signal Tracer alone is worth more than the price of the entire Kit. fees which will far exceed the price of

the “Edu-Kit.'"" Our Consultation Service
will help you with any technical problems
you may have.

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

You uo not need tne slhightest background carefully designed, step DBy step, 0 nat & i &
i ro U e e Whetner you dre inter-  you cannot make a mistake =The UECLC LSl LI LU D S L il
ested in Radio & Electronics because you Kit'' allows yow to teach yourself at your money. The ''Ed _’{.‘..r""-;" and "‘"d'
want an interesting hobby, a well paying own rate. No instructor is necessary. & !(;.d % s eund "24‘“‘, or 'é“l' t
business ar a job with a future, you will find The “Edu-Kit'’ is aiso used for courses TSR 3 T
the *‘Edu-Kit'' a worth-while investment. of study, extra-curricular activities, indus g y and sent for your
t from a letter that we trial personnel training and rehab:lltation.
ePriest, 1496 4th The *‘Edu-Kit'’ is used by Jr. High Schools,
Mansfield, Ohio: '‘l have spent many i Schools, Technical Schools, Jr. Col- ROM Q R MAIL BA
pleasant hours in constructing the radios Colleges, Universities, industrial
from the schematics in your book, and have i Rehabilitation Hospitais, Boards of )
learned a great deal from them. Being as Education, U. §. Govt. agencias, United Na- Ben Vaierio, P. 0. Box 21, Magna,
| am interested in Radio, | consider the i Educational, Scientific and Cultural Utah: ""The Edu-Kits are wonderful. Here
money spent for your course as a wise i (UNESC Veterans Admin- I am sending you the questions and also
investment. | have learned more from your istration, radio and the answers for them. | have been in
course by actually doing than I did from young peoples’ groups and clubs. The “'Edu- Radio for the last seven years, but like
an expensive course.’’ it is also popular with servicemen to work with Radio Kits, and like to
mMany thousands of individuals of afl throughout this country and abroad. build Radio Testing Equipment, § en-
and backgrounds have successfuily Designed for universal use, the ‘‘Edu- joyed every minute | worked with the
Edu-Kit'' in more than 79 coun- Kit'' operates on your regular house elec different Kits; the Signal Tracer works
tries of the worid. The -Edu-Kit'' has been tric current, whether AC or bC. fine. Also like to let you know that |
feel proud of becoming a member of your
PROGRESSIVE TEACHING METHOD i
J Robert L. Shuff, 1534 Monroe Ave.,
Tne Progressive Radio '‘Edu-Kit'' s the foremost educational radio kit in the world, Huntington, W. Va.: “'Thought I would
and 1e universally accepted as the standard in the field of electronics training. The ‘‘Edu- drop you a few lines to say that | re-
Kit’' uses the modern educational principle of '*Learn by Doing.’* Therefore you construct, ceived my Edu-Kit, and was really amazed
learn schematics, study theory, practice trouble-shooting—all in a closely integrated pro- that such a bargain can be had at such
gram designed to provide an easily:learned, thorough and interesting background in radio. a low price. | have already started re-
You begin by examining the varlous radio parts of viEdu-Kit.'!' You then learn the pairing radios and phonographs. My

function, theory and wiring of these parts. Then you build a simple radio. With this first friends were really surprised to see me
set you will enjoy listening to regular oroadcast stations, learn theory, practice testing get into the swing of it so quickly. The
and trouble-shooting. Then you build a more agvanced radio, learn more advanced theory Troubleshooting Tester that comes with
and technigues. Gradually, in a progressive manner, and at your own rate, you will the Kit is really swell, and finds the
find yourself constructing more advanced multi-tube radio circuits, and doing work like a trouble if there is any to be found."
professional Radio Technician.

THE "EDU-KIT" IS COMPLETE [CONSULTATION SERVICE|

You will receive all parts and instruc- tools, a professional electric soldering iron, i
tione necessary o build 16 different radio and & self-powered Dynamic Radio & Elec- ,heo'!f'ggﬂ.:}f--m;‘;“gh':‘°F°,'::":;°?.ss‘:ﬂ°&'ﬁ:,'.
and electronics circuits, each guaranteed tronics Tester, The ‘‘Edu-Kit'' also includes Service which we provide. Our sta# of
o Coperate. Our Kits contain tubes, tuoe Code Instructions and the Progressive Code experts carries on an extensive corre-
sockets, variable, electrolytic and paper Oscillator, in_ addition to F.C.C.-type Ques- spondence with students in all parts of
Sielectric condenders, resistors, tle strigs, tions and Answers for Radio Amateur the world, concerning all phases of elec-
coils, hardware, tubing, punched metal License training. You will also receive tronics. We welcome and encourage stu-
chassis, Instruction Manuals, etc. . ) lessons for servicing with the Progressive dents to send us their problems »\?I\ether
In addition, you receive Printed Circuit Signal Tracer and Progressive Signal related to any of the material covered in
materials, including Printed Circuit chassis, injector, a_ High idelity Guide and a the '‘Edu-Kit'' course, or encountered in
special tube sockets, hardware and instruc-, Quiz Book. You receive all parts, tools, in- other experiences in the field of elec:
tons. You also receive a useful set of structions, etc, Everything is yours to keep. tronics.

4 I~ " " UNCONDITIONAL MONEY-BACK GUARANTEE™ ™~ — 7

FREE EXTRAS | ORDER DIRECT FROM AD

e SET OF TOOLS @ RADIO & ELEC- RECEIVE FREE BONUS RESISTOR KIT WORTH $5
TRONICS TESTER ® ELECTRIC SOL- |} " (7 Send **Edu-Kit" Postpaid. 1 enclose full payment of $19.95.
DERING IRON @ TESTER INSTRUC-1} ﬁgiﬁﬁ I D e on duscribing. o Edu. Kt  Includ

TION MANUAL HIGH FIDELITY l value Hi-Fi, Radio and TV Serviting Literatur:. T peludrgERER
GUIDE e QUIZZES e TELEVISION |

BOOK ® RADIO TROUBLE-SHOOT- |
|
|
|
|

Name .........

ING BOOK e MEMBERSHIP IN Address .. e crarahe) e oo PRST PPOPNIRes O gh b e WAL

RADIO-TY CLUB: CONSULTATION
SERVICE ® FCC AMATEUR LICENSE!
LBAINING e PRINTED CIRCUITRY

497 Union Ave., Room 532D, Brooklyn 11, N. Y.
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LETTER

FROM OUR READERS

Covering Comments

® Movies may be getting better than ever, but

so are the POP’tronics covers! How could anyone

resist buying your February issue? But, one ques-

tion; if I buy the Hammarlund receiver, do I get
that particular model?

FrRaANK MARIANT

Buffalo, N. Y.

® Please send complete picture of the girl on the
February cover.

D— B-

Oakland, Calif.

Okay men, take it easy. OQur February cover gal

has been doing some further modeling (she was

originally on the Jackie Gleason show) and you

should be seeing some photos of her in oiher

magasines.

Citizens Band in Canada

" As far as I have been able to find out from the
Department of Transport (the Canadian FCC),
there are no channels here for private citizens. This
is in response to the query from Roy Smyth,
(March issue, page 28).

I am engaged in the Lake Ontario Air-Sea Res-
cue Service and would like to see reasonably priced

equipment made available to Canadians. The

establishment of a Citizens Band in Canada would
benefit all concerned.

J. BRICHENDEN

Toronto, Canada

Oscilloscope Techniques

® As a suggestion, how about some articles on

how to detect, recognize, and distinguish separate

harmonics and patterns with moderately priced

oscilloscopes. I am thinking of identifying traces
so that we would know what they mean.

Wirrtam A. SANDER

Redondo Beach, Calif.

Vour idea sounds swell, Bill, and the author of
our recent article on Lissajous figures (March 1957
issue, page 63) has consented to a new series on
servicing and fault-finding by oscilloscope tracing.
It is shaping up into a fine series (scheduled to
start soon) which will be of value to numerous
readers.

Glad We Could Help

® I want to thank you for the series of articles on
becoming a radio amateur. This was just the
nudge I needed to get started in the right direc-
tion toward a ham “ticket.” I am now the proud
owner of station KN2UWW, using a Heath AT1
and Hallicrafters SX-99.
Bt Apbison, KN2UWW
Niagara Falls, N. Y.

® Guess I misjudged your magazine. I am an
SWL and figured you might be letting us down,

te MOST WANTED TONE-ARM

New Audax in KIT Form—at HALF price!
accommodates ANY MAKE cartridge
induding the famous AUDAX Hi-Q7

AUDAX KT-12: KIT, $14.55 NET
Factory-assembled, $24.00 NET

i |

AUDAX KT-16: KIT, $17.55 NET
Factory-assembled, $30.00 NET

The new KT models exactly duplicate
the Audax “Compass-Pivoted” transcription
arm long recognized as top “blue chip.” These
new arms are the crowning achievement of a
quarter-century of constant refinement and
re-engineering of the very first commercial elec-
tronic pickup arm (Audax 1928) .. . to the fewest

possible parts. It is this very nth degree engineered
simplicity that makes the new KT arms possible.
Anyone can assemble a KT arm in about 10 minutes — and

save 50%! The “Selector-Index” permits instant adjustment for
any stylus-pressure. The newly-designed cartridge-housing enables
checking of the all-important stylus-to-groove alignment at a glance.

You do-it-yourself with no
tools other than a nail-file
or small screwdriver.

No tone arm equals the new Audax KT —

regardless of price! Read October 1956 “Popular
Electronics,” page 57. See the new KT arms N

at your dealer. (If shipped from New York City, [0 Send FREE latest catalog & name of nearest dealer.

add 40¢ for postage.) Fill out the coupon. Name..

Fine audio-clectronic apparatus for 35 years s S
l/Ia x AUDAK COMPANY .- e
! 500 Fifth Avenue, New York 36, N. Y. - e
22
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AUDAK €0., 500-5th Ave., New York 36, N.Y. Att: Mr. P,
[ 1 enclose 25¢ for handling & postage. Piease send FREE
$1.00, 22-page “ELECTRONIC PHONO FACTS" by pio-




offers you the

Radio-TV
electronics,

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 Cote de liesse Rd., Montreal 9, Que.
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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.

RCA Innitutes, Inc., Home Study PE-57

350 West Fourth Sireet New York 14, N. Y.
Without obligation, send me FREE CATALOG
an Homre Study Courses in Rodio, Television
and Coior TY. Na salesman will call



Letters (Continued from page 22)

but then the February issue and the article by Stew

West changed things. I’ll stick around and here’s

my three bucks for a subscription—that’s what
really counts.

G. KiLram

Reading, Mass.

Kit Builder’s Korner

® I read the “Kit Builder’s Korner” item on the

Packard-Bell receiver. I was a little hesitant be-

fore reading the article, but now I feel like an old
hand and will soon be getting the kit.

MIKE GREEN, JR.

Montclair, N. J.

® T think “Kit Builder’s Korner” is great. I would
like to see the Heathkit Model AR-3 reviewed in
this column.
KEvIN HURLEY
Berkeley, Calif.

® In regard to “Kit Builder’s Korner,” I would like

to see the Precise tube checker, Model 3111, re-
viewed as soon as possible.

G. R. Wiccins

St. Catherines, Ont.

Duplicates of QOur Projects

® T finally got around to building the “Economy
Signal Chaser” (November 1956 issue, page 63)
and found that it works satisfactorily. I built it
into an old electrolytic capacitor can about 115”

INDUSTRIAL ELECTRONIC—

in diameter and 43" long, and used a bolt

mounted in one end of the can for a test prod.
EpwIN PRUSINOWSKI
Winnipeg, Manitoba

® The TV tube rejuvenator (February, page 61)

works well and only cost me $7.00 to build.
RoBerT Roam
Fowler, Calif.

What Happened?

® Why did you discontinue “What’s The PE

Answer?” I think it was an outstanding feature
giving information that everyone could use.

Davp JunNcHEN

Sherrard, III.

We were sorry to drop the “Answer” column
temporarily, Dave. However, it’s back in this
issue on page 96, so we hope that you will con-
tinue to enjoy it.

Earth Satellite

® How are the chances that you will have articles

on the earth satellite? Our newly formed science

club has elected the IGY program as its first proj-

ect, and I'm sure there are other experimenters
interested in the satellite program.

RoN Barrp

Jackson, Mich.

Ron, we’ve been keeping it under wraps, but if
our present plans work out, we will have a red-hot
item for you in the July issue. Keep vour eyes
pealed for a flashy cover announcement—should
it work out!

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
are turning to Electronically controlled machinery ... AUTOMATION!

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

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 Program—
originated by Bailey Schools—acclaimed by Electronic
Engineers. See how you save time as you learn-by-doing
with intensive laboratory work on the most recently de-
veloped Electronic equipment, plus classroom required
physics, mathematics, etc.

We help you find part time work while in our school—help Name. _ o=
place you with America's leading companies after gradua-
tion. Act now—mail coupon today!

VETERAN APPROVED Address -
Bailey Technical Schools City -

1626 8. Grand ¢ St. Louis 4, Mo.

24

® UNLIMITED OPPORTUNITY
® SECURE FUTURE

Bailey electronic students
learn Industrial Television
on specially designed
equipment such as 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.

r—————- MAIL TODAY ———————

Please mail immediately this free booklet without obligation.

FREE BOOKLET
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“I’'M WITH u N IVAC”

People listen with interest when you say you're with Univac.®

The mere mention of this world-famous organization sets you apart as someone inter-
esting and important. And rightly so...for as a Univac engineer or technictan you'll be
involved in some of the most fascinating scientific work of our day. You'll contribute to
research and development that are completely revolutionizing concepts of national de-
fense, scientific research, business and industry.

The special pride you feel when you say, “I'M WITH UNIVAC”, is just one of the
many satisfactions of a career with Univac— world leader in the field of electronic
computers. For top salaries, excellent working conditions and opportunities unlimited say
“I'M WITH UNIVAC.”

IMMEDIATE OPENINGS FOR...

FIELD LOCATION ENGINEERS ¢ FIELD LOCATION TECHNICIANS
ENGINEERING WRITERS
... AT PERMANENT COMPUTER INSTALLATIONS THROUGHOUT THE UNITED STATES
Send complete resumé to:
Remington Rand Univac
OIVISION OF SPERRY RANR CORPORATION

MR. PHIL WILSON
Dept. MyS-31 o Univac Park @ St Paul 16, Minn.

® Registered in
{.S. Patent Office
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DON'T THROW OLD RADIOS
AWAY!

This giant book shows
exactly how to fix them
. . . without a lot of
previous experience!

Just look up the how-to-do-it data on
% that old radio you want to fix!

Four times out of 5, this giant, 3%-

pound, 744.page Ghirardi RADIO TROUBLESHOOTEK’S
HANDBOOK gives exactly the information vou need. Tells
what is likely to be causing the trouble . . . shows how to
fix it. Covers practically every radio receiver model made
by 202 manufacturers between 1925 and 1942, Using it,
even beginners can easily fix old sets which might otherwise
be thrown away because service information is lacking. With
a few simple repairs, most of these old sets can be made to
operate perfectly for years to come.
Included are common trouble symptoms and their remedies
for over 4,800 models of old home, auto radios and record
changers: Airline, Apex. Arvin, Atwater Kent. Belmont,
Bosch, Brunswick, Clarion, Crosley, Emerson, Fada, G-E,
Kolster, Majestic, Motorola, Philco, Pilot, RCA, Silvertone,
Sparton, Stromberg and dozens more. Includes hundreds of
pages of invaluable tube and component data, service short
cuts, etc. Price $6.95—10-day free trial.

HERE'S EVERYTHING YOU NEED TO KNOW

A80UT OSCILLOSCOPES!

Learn to service ANY Radio

e

or TV easier, better, faster

Oscilloscopes are gold mines for serv-
icemen who learn to use them fully
. . and here is THE bock that
really shows you how! MODERN
OSCILLOSCOPES AND THEIR
USES explains when, where and ex-
actly how to use them. No involved
mathematics! Every detail from mak-
ing connections to adjusting circuit
components and setting controls is %
clearly explained, You learn how to oge

get the most out of your ’scope on all 2nd Edition
types of AM, FM and TV service Includes 30 exira
(including color TV) . . . from locat- pictures plus 50
ing troghles to }mudlmg tough realign- more pages with
ment jobs. You learn to analyze latest dat

patterns fast and accurately. Almost a' &g 0 e o.n
400 illustrations make things doubly using  scopes In
clear. More widely used than any color TV servic-

other book of its type! Price $6.50. ing, etc.
o= = = PRACTICE 10 DAYS FREE! omow mum
Dept. PE-S7, RINEHART & CO., INC.,

l 232 madison Ave., New York 16, N. Y. I
l Send book(s) checked Lelow for free examination. In 10 days, l
1 will either send price shown (plus postage) or return LoOks

bPostpaid and owe nothing.
l O RADIO TROUBLESHOOTER’'S [ MODERN OSCILLOSCOPES l
HANDBOOK, $6.95 AND THEIR USES. $6.50 l
l SAVE! Send cash with order and we pay postage. Same 10-
l day return privilege. l
l Name ..... TP T R e (= e O (R TR g l
: AdAress mwie @ @ms © IE o TABE T IR oim 5E on@EH 8 3 Ao al o el :
l City, Zome, State. ... .......... ... ... l
l OUTSIDE U.S.A.—Add SO¢ to each book, cash with order only. l
Same 10-day return privilege with money refunded.

A EN oSN B BN BN BNy BNy NN BN BN BN B BN BN mm B e

a1

OOKS!

"THE RADIO AMATEUR'S HANDBOOK"
by the Headquarters Staff of the A.R.R.L.
Published by the A.RR.L., 38 La Salle
Road, West Hartford 7, Conn. 576 pages,
plus tube tables and catalog sections. $3.50
in the U.S.A, $4.00 in Canada, and $4.50
elsewhere.

There is not a lot that can be said about
the 34th edition of the Handbook that has
not been said time and time again. It is
complete, authoritative, and up-to-date. It
has a place on the bookshelf of everyone
interested in ham radio, and practically
everyone else working in radio theory or
circuit design. The ideas and presentations
are the cream of the best articles from
QST, and from the laboratories of the
ARRL.

Recommended: to all POP’tronics read-
ors.

AS* Y wS S v}
"REPAIRING TELEVISION RECEIVERS"
by Cyrus Glickstein. Published by John F.
Rider Publisher, Inc., 116 W. 14th St., New
York 11, N. Y. 212 pages. Soft cover. $4.40.

Logical trouble-shooting techniques and
servicing short-cuts based on actual expe-
rience are described in this book. The vari-
ous sections of a modern TV receiver are
examined, with their typical troubles pin-
pointed. Remedies are suggested. Theory
is kept to a minimum, as it is assumed
that the user of this book has had previous
training and experience in video circuits. A
“quick key check system’ is described in
the first six chapters in connection with
specific trouble-shooting procedures. The
use of test equipment is covered. Excellent
diagrams and photos enhance the text.

Recommended: as a practical aid to the
technician.

(o> WL ve U wet
“"HI-FI HANDBOOK' by William F. Boyce.
Published by Howard W. Sams & Co., Inc.,
2201 E. 46 St., Indianapolis 5, Ind. 224 pages.
Soft cover. $3.00.

Aside from the more-or-less “personal”
aspects of hi-fi, such as listening tastes and
psycho-acoustics, there are many objective,
technical points whose understanding can
aid the enthusiast in choosing and using
his equipment wisely. These points are
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Send for FREE booklet and get the

BIG PAY

in RADIO-TV=-
ELECTRONICS

What would a $10 or $20 a week
raise mean fo you?

Just one $10-a-week raise will repay your investment
in CREI training, and leave you a profit of $200 or
more the very first year! All further raises are pure
profit, and you’ll he prepared for many more promo-
tions and raises in the future!

Today, thousands of electronies hobhyists have an
opportunity to turn their hobhies into profits. It's the
“Age of Electronics'’! Trained men are in crucial
demand! You mav be ‘“‘outside’” the electronics indus-
tries now, working on a job you enjoy far less than
experimenting, building, transmitting, receiving; work-
ing for less money than is being paid to electronics
engineering technicians. Bul your ‘‘true love' is elec-
tronics. Why not awaken to your opportunities—now!

ELECTRONICS IS SCREAMING FOR
MEN LIKE YOU!

Here are just two of the high-level opportunities avail-

able from coast to coast:
‘“Just about four months have passed since I made
my first recruiting trip to CREL. As a result of that
visit Messrs. Kohs, Plante and Wenger are now mem-
bers of the Laboratories and Mr. Kresge soon will
be . . . we have some openings now and will have
others . . .””—Bell Telephone Laboratories, Murray

Hill, N. J
“Two openings in our Field Service . & alrcraft
electronics . . . starting salary is $380 and up .

—North American Aviation, Inc., Columbus, Ohxo

COUNTLESS POSITIONS MUST BE FILLED

And only trained men can fill them. You can get your
share, if you take time now to gain that indispensable
knowledge.

ALL YOU NEED IS ADVANCED
TECHNICAL TRAINING

Sure you have some experience. But the fellows with
only partial technical knowledge move slowly, or stand
still, while you—the man with advanced technical
training—plunge ahead in the golden world of elec-
tronies opportunities.

To help us answer your request intelligently,
please give the following information:

MAIL THIS COUPON

Yo
Pay \mé
in the

~\

Rew wanja A

NADAR » 0y g0

s,
COMMGIEmE WU IS Semve .

* ARG AUTIGAL .

ACQUIRE NECESSARY TRAINING AT HOME

Use spare-time hobby hours for CREI Home Study as
thousands of successful technicians have since 1927.
Get concentrated training in minimum time, then step
into a good job and enjoy good pay in the mushroom-
ing electronics industry.

SEND FOR FREE BOOKLET. IT TELLS YOU HOW

How tc gain career success in the tremendous elec-
tronics industries. It pinpoints opportunities which
exist. By 1960, the electronics industries will do no
less than $15 billion worth of business per year, not
counting military orders. Take TV for example: There
are about 39,000,000 TV sets and over 493 TV sta-
tions on the air. Color TV is pushing ahead furiously.
There is but one field of maximum opporturity in this
electronic age.

CREI TRAINS YOU IN MINIMUM TIME AT HOME

Thousands of men before you have benefited quickly
from CREI Home Study training. Thousands of CREI
graduates are now employed in industry here and
abroad. Here is what they say:
“In this time of less than two years, I have almost
doubled my salary and have gone from wireman, to
engineering assnstant and now to junior engineer.
I have CREI to thank.”—Frank A. Eckert, 22 Clover
Lane, Levittown, Pa.

FAMOUS FOR VETERAN?
30 YEARS If vou are eligible for trainiag under the
CREI is known new I. Bill of Rights, check coupon

for full informartion.
LIKE TO STUDY IN WASHINGTON?

CREI also offers resident imstruction at
same high level day or nixht. Classes
start often. Check coupon for Residence

and respected
throughout the
Electronic world.
Smce 1927 we
have trained
thousands in the
military. industry

and _government. School catalog. Qualified reridence grad-
ASK ANY EN- uates earn degree: '‘Associate in Applied
GINEER. Qi I

. TODAY!

S CAPITOL RADIO ENGINEERING INSTITUTE
— ' ECPD Accredited Technical Institute Curricula=—Founded in 1927 ‘
PEESENT WORK . ..... WSS TNl 3224 16th St., N.W., Dept. 125-D, Washington 10, C. ]
Send booklet, “‘Your Future in the New World of Electronics’ and
[ P S i T Y, 4 BT course outline. ]
l CHECK [0 Electronic Engineering Technology
3 ECHCSr P EACKCROUND FIELD OF [ Broadcast (AM, FM. TV) Engincering Technology & !
I ................................... GREATEST [0 Television Engineering Technology l
INTEREST [0 Aeronautical Electronic Engineering Technclogy
] ELECTRONICS |
EXPERIENCE . ...civvnovaervsosnniasen
i Name ..... £00000000090000000 e 000 00 B GO0 000 WNC PRV ¥ T S 1
l IN WHAT BRANCH OF ELECTRONICS ARE | Street ..........cc...... L R S Y TN 6 ¥ o e L Ok oot P12 000000000 l
| EOURLOS T INTERE SEEDL S LR L N G CIRY worm et AT 0 A §1) - o ATTSII e 1§ o] § e o e o Zone...... Sa 0 - e Rl - oxkB D 1
I .................................. Check: [J Home Study w] Resmence School [0 Korean Veteran l
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NOW' Get started with your
own E-Z Tube Tester
ROUTE...

Drug Stores, su-
permarkets, etc.,
are actually ask-
ing for them!

e work full
or part
time

stock
and sell
new tubes

requires
little
attention

ORDER DIRECT
FROM FACTORY
af lowest prices ever!

Same accurate tester in successful use
coast-to-coast.

Tests over 350 different type of tubes.
Rugged-made especially for DO-IT-
YOURSELF trade.

Automatically tests for shorts when
tube is plugged into socket.

One press of test button gives immedi-
ate GOOD-BAD reading on large 7”
meter.

117 sockets, including 14 spare sockets,
prevent obsolescence.
Automatic stock control . . .
pricing.

automatic

Send 25¢ for COMPLETE SALES PLAN AND OP-
ERATING MANUAL. Tells you all you have to know
to start and build a successful Tube Tester busi-
ness. All forms included.

FREE! E-I Tube Tester catalog sheet on request
mmmm Dept. PE-3 msssss—
CALEX MANUFACTURING CO.
3815 Martin Court Seaford, N. Y.
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treated clearly and concisely in this vol-
ume, but due regard is also given to the
“intangibles” of sound systems. Where it is
a matter of individual taste, or experiment-
ing for best results, the author says so.

Generally, the ground covered includes a
simplified explanation of audio theory, con-
siderations regarding the selection of
equipment, and hints on arranging the sys-
tem in the home. In discussing compo-
nents, the author works “back” from the
speaker, through amplifiers to program
sources. The text is always to the point,
and mathematical formulas are kept to a
minimum. Photos, charts, and diagrams
help explain many knotty points. The dia-
grams are especially clear and logical, typi-
fying the kind of big and “open” presenta-
tions for which this publishing house has
been noted in their larger manuals.

Recommended: to all interested in hi-fi.

A s> T oo U WY
"RAPID TV REPAIR'" by G. Warren Heath.
Published by Gernsback Library, Inc., 154
W. 14 St., New York 11, N, Y. 224 pages.
Soft cover. $2.90.

The majority of common troubles en-
countered in TV receivers, and suggestions
for remedying them on-the-spot, are in-
cluded in this volume. The author acknowl-
edges that not all problems are discussed,
however, and counsels the reader: “If the
trouble cannot be eliminated, then the set
should be pulled and the job completed in
the shop.”

Symptoms of trouble are arranged alpha-
betically. Hints for curing them are based
on a minimum use of test instruments, and
involve the usual tools, tubes, accessories,
and a VTVM. Numerous photos, schematic
diagrams and a subject index round out
the contents.

Recommended. as a reference guide to
technicians for rapid servicing of TV sets.

Free Literature Roundup

An attractive color booklet contains some
well-taken points on the question of using
a turntable or a record changer in a hi-fi
system. Write to Rek-O-Kut Co., 38-01
Queens Blvd., Long Island City 1, N. Y.,
for your copy.

Humorous and informative is a 32-page
booklet entitled “Seven Villains of Tape
Recording.” Copies are available from OR-
Radio Industries, Inc., Shamrock Circle,
Opelika, Ala.

Reprints of magazine articles dealing
with the Goodmans' Acoustical Resistance
Unit (ARU) are available from Rockbar

Corp., 650 Halstead Ave., Mamaroneck,
N. Y.
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EXPERIMENTERS, HOBBYISTS, ENGINEERS !

You should have VO lUM E I[ of the
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APPLICATIONS BOOK
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The new Raytheon Transistor Applica- tion and wiring hints on transistors, printed
tions Book, Vol. 1], is not just a collection

circuitry and a full section on basic transis-
of circuits, it contains complete construc-

tor theory and circuit design.
tion information includirng wiring diagrams, If you experiment with transistors you
illustrations and parts lists on a wide variety can’t aJord to be without this great new
of new applications never before published. book. Get it from your Raytheon Tube Sup-
What’s more, there’s a section of installa-

plier or send 50¢ for each book you want
to Department V2.

RAYTHEON MANUFACTURING COMPANY

. Receiving and Cathode Ray Tube Operations
Excellence in Eleclionics Newton 58, Massachusetts

May, 1957
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()5 Slectricity

THE EASY “PICTURE BOOK” WAY!

You don't need a degree to succeed in
electronics. Now available . . . the
fabulous ILLUSTRATED Training
Course now used by the U. S. Navy!

You Learn by Pictures

Over 25,000 Navy trainees have already learned Basic Electricity and
Basic Electronics this easy, ““Picture Book " way! Now, for the first time,
YOU can master the basics of Electricity and Electronics with this seme
“Learn-by-Pictures" trainiog course! Over 1,700 simple, easy-to-under-
stand drawings explain every section—these “teaching’” pictures actually
mzke up more than half the smtire course] No other Basic Electricity or
Basic Electropics course in America uses this revolutionary illuscrative
technique! You learn faster and easier than you'd dréam possible!

A Complete Idea on Every Page”

Here's how this easy, illustrated course works: every page covers one com-
plete ideal There's o least one big illustration on that sems page to ex-
plair it! What's more, 20 imaginary instructor stands figuratively at
your elbow, doing “'demonstrations’ that make it even sasier for you to
understand. Then, 2t the end of every section, you'll find reesew pages that
highlight the important topics you've just covered. You build 2 thorough,
step-by-step knowledge at your own pace—as fast a5 you yourself want togo!

Everydoy English--A Course Anyone Can Understand
Sporsored by the Navy to turn out trained technicians in record time,
this modern course presents Basic Electricity and Basic Electronics in a
simple way that eweryone can grasp—vegardioss of previous sducation’ Every
phase is made snstantly clear—explained in plain, down to earth English—
with bundreds of easy-to-understand illustrations to help you!

10 Complete Volumes,

Volumes 1 and 2 of "'Basic Electricity™ cover DC components and cir-
cuits; Volumes 3 and 4 cover AC components and circuits; Volume §
covers AC and DC motors and machinery. Volume 1 of "Basic Elec-
tronics’’ covers Diodes and Power Supplies; Vols. 2 and 3 cover Ampli-
fiers and Oscillators; Vols. 4 and § cover Transmitters and Receivers.

Home Study Withoui Correspondence

This course is 50 diffarent, s0 complete—there’'s no need for the usual lerier
writing, question and answer correspondence! Learn at home—at your
own pace!

10 Doy Exomination--Maney Back Guorantee

Send today for these exciting new training courses—jou risk nothing! When
youeceive the volumes, examine them in your own home for 10 full days.
If, at the end of that time, you're not completely satisfied, simply return
the books to us and we'll gladly refund your full purchase price! Total cost
for eicher S-volume course is only $10.00!1n Canada, prices approximarely
5% higher.

ORDER TODAY!
These books are sold by electronics parts jobbers and
book stores. If YOUR dealer doesn't have thess books,
mail this covpon to us!

o i e e e S — — i S S—— — T

| JOHN F. RIDER PUBLISHER, INC.
| 116 West T4th St., N.Y.C.

| I haveenclosed §...... ... .. .. . .. . . ..... Please send ine
| O 5-vol. Basic Electricity set @ $10 set
| O 5-vol. Basic Electronics set @ $10 set

O Both sets. I understand I may return the books in 10 days.
and receive a complete refund of the full purchase price if
I am not satisfied.
Add state or city sales tax where applicable.

Name.
Address. . . . . )
City & State... .. oo oy oy .. ..... PE-5

r—————

-

CARL XOHLER

J
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Join the Thousands of Central-Trained Tethnicians

Now Enjoying HIGH-PAY CAREERS in...

Opportunities Open to
Central Graduates!

No matter what you're doing now . . . whether
you've ever had previous technical experience or
not, you can begin right now to prepare for a
great career in these fascinating, rewarding fields!

Capitalize on the fact that Central's nationally
recognized, proven training methods, top instruc-
tors and long record of educational achievement
have put Central-trained men in high demand
throughout America! . . . that Central’s graduates
are periodically interviewed and employed by
many of the Country’s foremost industrial giants
and leading employers of electronics specialists.
Hundreds of radio and TV stations look to Central
as a reliable source for competent, thoroughly
trained technicians . . . and the nation’s major
airlines and aireraft manufacturers have hired
hundreds of Central-trained technicians for im-
portant communications and electronies positions.

3 Proven Training Plans

1. HOME STUDY COURSE (with 9 kits of equipment)—
Qualifies you for diploma, FCC license exam, and & varicty
of electronics jobs (or transfer into advanced resident
training).

2. HOME STUDY—RESIDENT COURSE (with 9 kits of equip-
ment)—Home study, followed by short period of resident
training. Qualifies you for diploma, FCC license exam, and
a wide variety of positions (or continue with advanced resi-
dent training). An ECPD-accredited engineering technician
program.

3. FULL RESIDENT COURSE—Qualifies you for Associate of
Science (A.S.) degree and top-pay employment opportunities
as Electronics Engineering Technician. An ECPD-accredited
engineering technician program. Part-time employment
opportunities available for students while training.

May, 1957

Outstanding Employment

How Central’s “Progressive Plan”
Will Pay Off for YOU!

Central’s complete, accredited training is de-
signed to get you the technical job you want

. in the shortest possible time! Through
Central’s “Progressive Plan” of study, as you
complete each phase of training your carning
capacity goes higher! How far ‘““up the ladder”
you want to go is entirely up to you. A few
short weeks of training prepares you for cer-
tain basic jobs. Then, with every additional
phase of training you complete, you qualify
for more advanced types of positions that
command higher salaries. You can scttle for
any of a wide variety of well-paid, worthwhile
jobs along the line . - . or you can use Central’s
complete training to advance right up to the
top-level, top-pay positions! Don't limit your-
self! Get the facts on Central's complete train-
ing. Mail the coupon today!

C I off
VETERANS 5757cved under G. 1. il

3 TR
YOUR FUTURE

Mail Coupon for

1]

FREE BOOK ELECTROMCS
l Dept. A-57 1644 Wyandotte St.
l Kansas City 8, Missouri *’t"]
l Tell me more about how you can qualify me for a high- |
l pay Electronics career. |
l Name. . . e, . .Age. c |
: Address. Phone . .. .. . ... i
| City, State .County I
| If Korean vet., give approx. discharge date I
e e ——d



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

“1 halve purchased your kit and haveI 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 design new circuits in my spare time.’’
L. S., Fontana, Wisconsin

‘““You have an ingenious design of heautiful sim-
HOME STUDENT | Plicity accompanied by good graded instruc-

tions.’
A. 8., Cleveland, Ohio

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

I am very delighted with my kit and we boys

here at the dormitory at York College who COLLEGE
are plannmg to become engineers are havmg
a very mterestmg time assembling the various STUDENT
machines.” B. B., York, Nebraska

**Our son has found considerable enJoyment HIGH SCHOOL
and knowledge working with this kit.”
Mrs. 8. 8., Havertown, Pa. STUDENT

“g\(y s}tl)n has enjoyed ytl)ur GENIAC and I feel

that this kit is an ideal arrangement for giv-

h}g anybody the basic ideas for the principles FATHER AND
of computers.”’

P. M., Eleetrical 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

"l am a for)mer electrical en;zin;er (now
a physician) and I was delighted to read
ELECTRICAL your instructions and see the way vour
apparatus is put together. I think you
ENGINEER have a fine teaching instrument.”
J. M., Baltimore, Md.

“I am interested in your 'GENIAC' kit

MATH both 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 I 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'sch_emati'cs for a{‘ld- ories, with detajled 'descrlpt'lons of
tiply, design circuits. Man- ing, multiplying, integrating methods of storing information and

1 R Ty 's - and differentiating; gives prac- automatically giving instructions to
LS NN SCl A ERA T tice in calculating scale fac- electronic devices. Suitable for all
texts prqvlde 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

B ez 928,00 iy, 82800 nirv.ehtt $28.00

ALL THREE COURSES TOGETHER $75.00, SAVING OF $9.00

Always say you saw it in—POPULAR ELECTRONICS



Mw! A MACHINE THAT COMPOSES MUS C

Actual tune composed on GENIAC

COMPUTES, “REASONS™
PLAYS GAMES

GENIAC

BUILD IT YOURSELF in a few hours! ELECTRIC BRAIN

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the
clear-cut, step-by-step dirsctions given in a thrilling booklet! No soldering required . . . no wiring
beyond your skill! GENIAC is a genuine brain machine——not a toy. The only logic machine kit that
not only adds. subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic
logic, automation, etec. 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, vou can compose tunes automatically. These new circuits were never
available 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 1957 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 diagrams 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.

S0—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
Flietmmg}t?n-Riand Associates L fCo. 3' Arr:jerica . PublicStS(;hools
nternationa afayette Radio ansas State

Business Barrard Cotlege Rohr Aircraft Co. University
Machines WeEstmghouse Albert Einstein Duke University
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HIS COMING SUMMER more

people than ever will be spending
their weekends and holidays in boats.
For many, it will be their first ven-
ture into unfamiliar surroundings. It
follows that, after getting out on the
water, numerous beginners will won-
der how to find their way back.

The older mariners depended en-
tirely on the magnetic compass.
Within the past few decades, and
particularly within the past five
years, the use of radio direction finding
(DF') equipment has become standard pro-
cedure. The novice boatsman, however,
may not want to spend the money for a
DF loop antenna. This article tells how
you may approximate your position on the
water by simply listening to aeronautical
radio range stations.

Although radio range stations' operating
between 200 and 400 kc. are not generally
used by navigators afloat, they are the
simplest source of sea-going signposts to
be found. No skill is required for observ-
ing radio range signals, and they are ac-
curate even if you are in a small bouncing
boat—something that cannot be said for
the usual kind of radio bearings taken
with DF equipment.

To use the aeronautical radio ranges
for navigation, all you need is a receiver
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For Small Boats

By ELIOT DRAKE

Aeronautical beacons aid seafarers

with or without a DF loop antenna

covering the band of frequencies from 200
to 400 kc. Radio range stations are gener-
ally on the air continuously, and the signal
that you receive from any one of them de-
pends upon the compass bearing between
you and the station.

The range transmits two signals in the
pattern of a four-leaf clover. As shown in
the drawing, page 36, you will find that,
if you are in the center of the upper left
or lower right quadrant, you will only hear
the code signal N (dash-dot). In the other
two quadrants, you will hear the letter A
(dat-dash). But when you are located on
the lines that bisect the overlapping A and
N patterns, you will hear a steady tone.
Thus, you know that you are on the beam.
The airlines pilot “rides” this tone to find
his base through clouds and darkness.

Actually, 16 different sectors are indi-
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ON COURSE
SIGNALS MERGE

last at least one or two boating seasons.

Radio range stations have a positive
means of identification. They are each as-
signed call letters which they periodically
transmit in Morse code. These dot-and-
dash call signs are transmitted very slowly
and may be easily read and identified by a
rank novice.

Representative patterns are shown in
the map of the Sandy Hook and lower Long
Island area. The caption accompanying
this map further explains the use of the
aeronautical radio range stations.

Once you’ve fearned to poke your way
around in poor visibility by using aero-
nautical range signals, the next logical
step is to try loop-receiver dircction find-

Drawing above shows divi-
sion of antenna pattern from
a radio range station into
16 parts, represented by in-
tensity of the "A'" and "N"
signals. In actual practice,
the beams are "warped" as
shown in the map at right.

If your boat is suddenly
surrounded by fog in position

on the map, you should
first tune to 227 ke. to find
station HEM, Mitchell Field,
L. I. In this position, the
A signal will be heard about
twice as strong as the N sig-
nal. By then tuning to 248
ke. and identifying IDL, ldle-
wild Radio, the N signal will
be heard with approximately
twice the strength as the A
signal.  To verify the po-
sition further, tune to 341
kc. and identify EWR, New-
ark Radio; you should hear
the N signal about twice
as strong as the A signal.

NEW
JERSEY ",

w..
IDLEWILD RADIO
248 KC.

C. 1oL

ATLANTIC
OCEAN

cated by a single range. This is also shown
in the drawing above, However, you can-
not find your position from observing a
single radio range. By tuning in two or
three radio range stations and determin-
ing in which sector of each range station
pattern your boat lies, a fairly accurate
position may be obtained. Then, at the very
least, you can pilot the boat home by com-
pass or direct it towards the nearest radio
range course (stcady tone) that will bring
you safely to your destination.

Radio range patterns are identified in
sectional aeronautical charts published
by the United States Coast and Geodetic
Survey. The price of a chart is only 25
cents, and since few changes are made each
vear, a small investment will probably
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ing. The new National NC66 receiver
shown on our cover provides for such
“growth” by permitting the purchase of a
loop antenna and null meter as a separate
unit. This will enable the boat owner to
take more bearing lines by using marine
beacons and shorecline AM broadcast sta-
tions.

If you take your boat out on a lake,
where you don’t need to bother with radio
navigation, learn to do it for the experi-
ence anyway. Then when you hit open wa-
ter some day, you’ll know the ropes. No
matter how adept you eventually become
with DF equipment, you’ll always find the
invisible patterns of the airway radio
ranges one of the easiest check points to
use for your maritime navigation.

POPULAR ELECTRONICS



Midwife to Dwarf Diodes

HE BIRTH of a semiconductor diode or

transistor is a very delicate operation
requiring utter cleanliness and skilled pre-
cision reminiscent of surgery. The whole
new field of electronically active solids em-
ploys such delicate techniques that women,
accustomed to the painstaking labor of
needlepoint, are often their ablest prac-
titioners.

Our pictures show tasks performed by
these girls in the making of tiny silicon
diodes, no bigger than a grain of rice.
These midget diodes, manufactured at
the Electronics Division of Hughes Air-
craft Company, use silicon in place of ger-
manium to gain greater heat resistance.
This makes them suitable for many new
applications in the field of industrial proc-
ess control. —30-

Completed diodes are checked at righi—
both by eye and ear. An audio signal in the
test device indicates the crystal orientation.

Crystals shown below under magnifier are
sorted out for proper shape. Because they are
"diced" from semi-circular wafers, some of
them Fave rounded edges and must be rejected.
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Silicon furmace (abcve) converts coarse
nuggets inte silicon ingots as the first
step in diode-making. A controlled
amount of impurily [1%) s added to
the melt at 2640° F o provide condue-
tor electrors within the solid structure.

Paper thin wafers, sliced from inget
individually by am automatic machinz,
are examined far uniform thickness, shape
and surface texture in photo at left.



Space Message Expected

Provisions are now being made to receive
the messages from space to be sent earthward
from the artificial moon that will be launched
later this year. Dr. John P. Hagen, Director
of Project Vanguard, is shown below with a
model of the satellite designed by scientists
working under his direction at the Naval Re-
search Laboratory in Washington, D. C. The
instruments shown inside include
telemetering equipment which will
transmit radio signals to earth P
while the satellite courses
through its orbit.

Horror in Brooklyn
In this age of imminent space travel
and flying saucers, no one need be sur-
prised on encountering a space mon-
ster on the quiet Brooklyn street pic-
tured above. This department fails to
understand the evident horror on the

boy’s face at this friendly meeting. Nosing Its Way 'Round

s T i | ST R e i Grafting a 17-foot nose, simulating the front

X _ [YYY end of a Bomarc missile, onto a B-57 bomber

: . (below) is a novel way of testing the guidance
) Tin) systems intended for eventual installation in

the missiles. Testing under these simulated
conditions saves not only money but also the
most important element of research and de-
velopment: time. Since test missiles seldom
can be recovered, the time and money

required to maintain expendable
test missiles would be pro-
hibitive. The grafted
L ' ; nose solves the
Rectifier Goes Flat problem.

Flat selenium rectifiers, like the one
shown above lying on the yardstick,
may replace the customary larger
stack pictured above it for compari-
son. The Radio Receptor Co. of
Brooklyn imports the item. :
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New use for Citizens Band
transceiver demonstrated

at Daytona Beach track

Microphone (above) is taped on gear-
shift lever. Photo at right shows transceiv-
er mounted on car's transmission hump.
Above right, driver checks car antenna.

e*gpIT STOP! Make a pit stop! Your left
rear tire is almost done.”

“Okay,” radios the tired driver of speed-
ing car No. 44 as he slows to broadslide a
turn and jams his car through racing traffic.
“I'm coming in.”

In the past, race drivers have always been
plagued with the problem of how to secure
accurate communication with their pit crew.
Now, through the use of Citizens Band 465-
me. transceivers, both driver and crew can
participate in exciting races with complete
mutual understanding. No longer does a
driver have to wear his tires to shreds be-
fore realizing it is time for a change. His
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crew chief in the pit can quickly spot such
troubles through binoculars and radio a
warning of potential danger.

On the other hand, drivers flying past
the pit area at 110 miles an hour are i no
position to advise their crews of impending
needs such as a pit stop in the next lap
for gasoline. Radio enables the driver to
alert his ecrew in plenty of time. An advance
warning of action to come reduces the pos-
sibility of an excited crewman pouring
water In the gas tank—a mistake which
caused one car to lose a race last year.

The 4.1-mile track at Daytona Beach,

(Continued on page 114)
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CATTERED throughout the world are
many friends and relatives of POP’tron-

ics readers. They are members of the
Armed Forces serving to protect our
democracy. Although most of our contact
with these airmeén and soldiers must be
through the mails, there is another method
that has proven to be immensely valuable.
It is the Military Affiliate Radio System,
commonly referred to as MARS.

MARS is comprised of radio stations
that operate in or ncar the usual radio am-
ateur bands. They are mostly staffed by
licensed radio hams who receive further
training in message-handling procedures,
equipment operation, etc., through these
activities.

Two MARS networks are in existence.

Airman Harold Banks {at
the right) requested the
MARS station in Tokyo to
relay an important message
to his mother concerning
the welfare of the entire
family. MARS sent the mes-
sage to Hawaii, then to the
west coast, on to New Or-
leans, and finally delivered
it less than 36 hours later.
Personal messages are al-
ways handled with the great-
est possible degree of dis-
cretion by MARS personnel.

40

boosts the morale

of U. S. servicemen

Typical of the many MARS installa-
tions throughout the world is this one
in Wiesbaden, West Germany. Air-
man First Class Ann Moody, center, is
speaking to her mother in Kezar Falls,
Maine. T/Sgt Rialto Cardinale oper-
ates station controls while Theresa lan-
none waits to talk to her parents.

One of them is operated by U. S. Army
personnel. The other is operated by men
and women of the U. S. Air Force. Both
have their headquarters in Washington,
D. C. Although, as illustrated on these
pages, the major portion of their messages
concerns the morale and welfare of our
troops, the military also believes that these
networks can provide an additional num-
ber of traffic channels should they ever be
needed.

The history of MARS is an impressive
legend of cooperation between U. S. radio
hams and the military. Reports indicate
that MARS will soon expend considerable
effort in teaching—or providing the facili-

ties to teach—Novice ham radio. Follow
our pages for more information.

POPULAR ELECTRONICS



MARS Station AIIBL is located at
Tachikawa City, Japan, and is one of
the foremost traffic-handling stations
in the Far East. T/Sgt G. F. Doran is
supervisor of this statian, which is
known as KA2FC in the radic amateur
bands. On one occasion, by setting
up a phone patch with a large hospi-
tal in San Francisco, AIIBL was re-
sponsible for securing special serum
for a stricken airman within 48 hours.

T/8gt Cardinale (above}, manager of the MARS
station at Wiesbaden, Germany, adjusts one of the
many transmitters at AJ3AIR., These transmitting units
are powerful enough to reach any part of the world.

Station AJ3AAA (right}. the net control station of
the 12th Air Force Netwoik, handles 2000 to 3000
messages each month while phona patches to rela-
tives run around 120 a month. As in other stations
shown, nearly all of the equipmemnt is either surplus
military or salvaged and repaired by station personnel.
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Located in the New Kaijo
building in Tokyo is the net
control staticn for the Far
East Air Force (FEAF). At

the left, A/IC Leo Gonza-

lez, Jr., is checking net re-
ports. Some messages of
the MARS stations go by
c.w., some by radiotele-
phone; and others by a sys-
tem of radioteletype.

iJ. S. Alr Force Photos

UL
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What Is 11?

Spotted on Lexington Avenue, in mid-
town New York, was this unusual antenna.
There was no visible indication of what the
driver expected to capture and the anten-
na itself gave no clue to its possible pur-
pose. Aside from the incidental opinion
that it looks
something like
a halo, we've
been unable to
figure out any-
thing about it.
Several photo-
graphs were §
taken by our
staff to save
this epic scene
for posterity. |
Nevertheless
our curiosity is
still bothering
us. We can’t
help wondering
—what is this |
antenna and

Electronic Brain—Neurotic?

British scientists have designed the elec-
tronic brain above to include unusual hu-
man traits—forgetfulness, neuroticism and

panic. Nicknamed Eucrates I, the “brain” what is it sup-
learns from an electronic instructing  posed to do?
computer. Continual successful ac-

complishments make FEucrates care-
less and then neurotic as it becomes
unable to catch up. Finally it panics
—until the electronic instructor comes
to the rescue and smooths its muddled
thinking. Eucrates will he used to
study “neurotic” traits thalt might
plague electronic computers.

Skin Thermometer

A new skin thermometer (above),
working on the principle of a tempera-
ture perceiving magnet in a constant
magnetic field, is now being used for
clinical diagnoses in Austria. The mag-
netic indicator, mounted on a thin sil-
ver plate, becomes more magnetic
when subjected to rising temperatures.
Placed on the skin, the thermometer
immediately assumes its temperature,
enabling quick, accurate readings.
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TV Keeps Dry Under Water

Businessmen can now conduct underwater
salvage and offshore oil drilling operations,
inspect spillways, dams, canals, irrigation sys-
tems, etc.,, without going near the water. A
closed-circuit demonstration of the new un-
derwater TV camera that makes all this pos-
sible was recently held in Hillsborough, Calif.
{see photo below). The camera, designed by
the engineering staff of HEC Corp., Redwood
City, Calif., is housed in a watertight stainless
steel cylinder. The lens looks out through a
small window in one end of the cylinder. In
addition to immediate viewing on the TV
screen, the televised informa-
tion can be recorded on tape
and played back at a future
date—underwater photog-
raphy without film!

POPULAR ELECTRONICS



Sound detector in ac-
tion. All you'll need are
a few parts—and may-
be a cardboard horn
for greater sensitivity.

=7

You can pick up voices a block away

By ELBERT ROBBERSON

or even a jet in the next county—

HE FELLOW across the street was rak-

ing leaves. In my earphones the rake
sounded like a road-scraper race in an echo
chamber.

“Whisper something,” I yelled at him,
first turning down the gain on my black
box for a second.

“Youw're nuts,” he whispered, continuing
his raking.

Then he looked up. “What kind of gadget
you got there?” he blasted, putting down
the rake. “What time did the saucer lund 2”

I'll admit I might have looked extra-ter-
restrial, standing there wearing a pair of
earphones, holding a little black box, and
aiming a blown-up take-off of a Gramo-
phone horn. So I had to tell him about my
“sound detector.”

The first thing, I warned him, is that you
don't yell at this device—you talk low. Dogs
a quarter-mile away sound like they're in
your own yard; voices that are just a mur-
mur shape up into conversation; and the
birds sound as if they're singing right in
your ear. When you listen with the de-
tector, sounds are picked up which other-
wise would have flown right by, and you
can recognize speech that was just noise
before. In fact, a little listening gives you
the feeling of bathing in a sea of sound.

“But what’s it good for ?” asked the man
with the rake, a solid practical character by
nature.
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“Well, if you wanted to,” I told him, “you
could pick up a jet in the next county, or
hear someone talking to you from ua block
away. Combine it with a megaphone, and
you could talk with « person at a distance—
like a swimmer, or somebody out in «
canoe.”

The leaf-raker began to get ideas. “You
could listen for signals,” he added, “or make
sure the kids are okay. Is there much to
building one?”

“Not much,” 1 told him. “I put this one
together in un afternoon, making it out of
leftovers.”

The parts of a sound detector are few—
just a microphone, an amplifier (in a sep-
arate case), and a headset for listening.

To house the amplifier, use a 4”x3"x6"
steel utility box. This may have a built-on
chassis, or one can be added. Construction
of the panel and chassis is shown in the
photographs. Be sure that your cabinet is
steel, not aluminum; steel provides shield-
ing, which is always desirable in a "high-
gain amplifier.

The first step in wiring the unit is to in-
stall the “power,” or d.c. wiring. Putting
this wiring in first makes the subsequent
insertion of components easier.

Then make up the battery cables and
plugs, allowing about 10" scope on the wires.
Note that one of the B battery plugs car-
ries the resistor, R3, between the negative
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Diagrams and parts list for sound detector.

Bl—1Y,-volt battery (Burgess 2F or equivalent)

B2-—90-volt battery.; two 45-volt units in series
(Burgess XX30P1 or equivalent)

Cl, C3—0.01-utd., 400-volt tubular capacitor

C2—0.002-ufd., 400-volt tubular capacitor

C4, C5—8-ufd., 150-volt electrolytic capacitor

J1—Phono jack

J2—Headphone jack

PC1—Printed circuit (Centralab PC92)

PC2-—Printed circuit (Erie 1407-01)

Rl1—I-megohm, Vs-watt potentiometer

R2—6800-ohm, l5-watt resistor

R3—470-ohm, Ys-watt resistor

R4-—4700-ohm, Y2-watt resistor

S1—D.p.s.t. switch, on Rl

V1, V2—185 tube

V3-—184 tube

15" x 6" x 4" utility case and chassis (Premier
CA-1404 or equivalent)

3—Seven-pin miniature sockets

1—Two-terminal tie point

1—Crystal microphone replacement cartridge
(Shure R7 or equivalent)

l—High-impedance headset

terminal and the “dead” center terminal
which is employed as a tie point. Voltage
drop across this resistor is used for bias
on the output amplifier tube.

The diagrams show two different makes
of printed circuit, Centralab and Erie. In
the model equipment, these were used to
test the interchangeability of parts. It de-
sired, the same combination of coupling cir-
cuits may be employed, but the unit will
work as well (and buying parts will be sim-
pler) if you stick to one or the other (or
any equivalent) line of products. Just be
careful to check the schematic of the cou-
pling unit to make sure the wires are con-
nected properly. For example, note the dif-
ference between the numbering of the two
printed circuits illustrated. With these two

(4] 1S5
.0l ytd. vi
400V
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I MEG,
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oy B D.PST
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The chassis should be about 5” wide by 2" deep
so that there will be room behind it in the cabinet
for the batteries when the unit is assembled. Before
cutting any holes, make sure that the potentiom-
eter and phone jack will clear the vacuum tubes.

units, the order in which the wires are ar-
ranged from left to right is the same, cir-
cuitwise, although the numbers are differ-
ent.

When the wiring is completed and
checked, the tubes and batteries connected,
and the headset plugged in J2, a rushing
noise should be heard as RI is turned to
maximum clockwise. Now plug in the mi-
crophone, and you should be able to hear
yourself breathe.

Until you are acquainted with the unit,
speak softly! You may note that any ten-
dency of the potentiometer R1 toward noise
production will be amplified. Scratchy
sounds produced when you operate this con-
trol do not necessarily indicate a defective
potentiometer but rather are due to the
high amplification.

Although the sound pickup with a “hare”
microphone is very high, both loudness and
intelligibility are greatly increased through
the use of some means to concentrate avail-
able sound on the microphone.

An electric-heater bowl employed as a
reflector will increase the response to
sounds above a certain frequency, which
depends upon the bowl diameter. “Highs'’
are greatly accented. and some directivity
is obtained, which allows concentration on
sound from the desired direction.

To use a heater as a reflector, remove the
grill and screw out the heater element. The
element has a left-hand thread, so turn it
the opposite way that you would a light
bulb to get it out. Remove the socket from
the bowl, and cover the opening with a
piece of cardboard or aluminum foil. Then
move the microphone in toward the center
of the bowl to find the point of maXimum
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Microphone pickup can be improved with a
| parabolic reflector, such as this heater bowl.
Ofering directivity end high gain, it will in-
crease the respense for high-pitched sounds.

pickup. The diaphragm of the microphone
should face the reflector.

The usual heater bowl falls off in sensi-
tivity on sounds of less than 1000-cycle fre-
quency, and has the most effect on higher
pitched sounds. For instance, bird calls,
children’s voices, or other sounds rich in
high frequencies are quite improved with
such a reflector.

Best ovear-all response is obtained
with an cxponential horn. This device will
gather in quite a volume of sound and cram
it imto the mieraphone, and will provide the
best reproduction of low frequencies. The
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An exponential horn, simply
made with corrugated card-
board according to the layout
at right, will give the best re-
production of low frequencies.

Stand the sides of the horn
on the floor and tape the cor-
ners together, as shown below.
Then draw the edges together,
tacking with tape as you go.

When the horn is fully

shaped, tape the microphone
into place at end [see bottom
photo) and wrap securely, cov-
ering all cracks with tape.
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MATERIAL- 30" X 30" SQUARE CORRUGA-

c
‘@\0‘\ TED CARDBOARD -4 REQUIRED

-~

exponential horn illustrated is very simply
constructed out of packing-box corrugated
cardboard. Four 30” squares are required.

Flirst lay out each of the four sides and
cut them to shape with a sharp knife. Stand
the sides on the floor and tape the corners
together with masking tape.

Then draw in the edges of the cardboard
to meet, and spot-fasten with masking tape.
When the sides are fully drawn in and se-
cured, the horn will have the required ex-
ponential shape. Strips of tape can be run
along the inside of the corner joints, and
the outside fastenings augmented to make
the horn rigid and secure.

Shape the neck of the horn so it hutts
against the face of the microphone. Then
tape the microphone in place, covering all
cracks and building up over the assembly
with tape until a fairly rugged mounting is
obtained. Inside the horn, apply tape where
necessary to make the path into the micro-
phone diaphragm smooth and unbroken.

To aim the horn, prop it up to point as
desired, or secure a metal sirip to the bot-
tom at the center of balance.

With this horn, the most important im-
provement over a bare microphone—in ad-
dition to increased directivity and sensitivi-
ty-—will be an important increase in sound
intelligibility. For example, a plain micro-
phone could pick up and greatly amplify
the sound of distant voices, but the result
might be just a babel. The horn will give
the quality of “presence,” and turn jumbled
sounds into recognizable words. 30—
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Vl\ HIS POWER SUPPLY can be used to in-
crease a motor’s speed and prevent exces-
sive heating. Very simple to construct, it
is designed primarily for small high-speed
motors used on a.c. or d.c., such as the
carving motor shown at the top of this page.

Both the selenium rectifier (SR1) and the
capacitor (C1) can be obtained from your
local dealer in electronic parts. Construct
the base and uprights from 3" wood stock,
and drill a %” hole in each of the upright
pieces to pass the electric cord and wiring.
The socket (S0O1), capacitor and rectifier
are then mounted and wired as shown in the
diagrams.

Cut a protective shield from hardware
cloth or wire screen (see photo above); then
bend and fasten it with wood screws and
washers. As an added safety measure, tape
the exposed socket connections.

The d.c. supply must be used with motors
drawing less than 0.5 ampere; those draw-
ing more current will burn out the rectifier.
It can only be employed with motors using
d.c. or a.c./d.c.; motors using just a.c. will
not work on the d.c. output of the rectifier.
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For a faster, smoother shave, try your
electric razor with this power supply. How-
ever. be sure that your razor has an a.c./d.c.
motor. —Carleton A. Phillips
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RACTICALLY everyone knows the

“why” of crossover networks in quality
sound reproduction. A speaker cone that
will sashay in and out along the distance
necessary to pump a fat, low sound into
the room just can’t move fast enough for
the highs; and the perky jobs that will
trill out the highs just can’t move far
enough and push enough air to manufac-
ture large low notes. And, even in “wide-
range” speakers, there is danger of the high
notes being squeezed out of shape by the
cone’s low-note excursions. Hence, it is de-
sirable to have more than one speaker.

If you connect bass and treble speakers
to your amplifier, each unit will try to do
part of the other’s job, resulting in loss and
all-around confusion. The use of two speak-
ers calls for a crossover network, which is
simply an automatic tone-sifter to switch
the various tones to the speaker that can
handle them.

Unfortunately, the “how” is not so clear,
since most designs require coils of special
values which the hi-fi fan must wind him-
sell. However, there is a way to build a
crossover unit without any meticulous
measuring or winding.

Figure 1 shows how the crossover works;
Fig. 2 shows the circuit. At the cross-
over frequency, both speakers are fed
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Hi-Fi1 Crossov

cqually. Below this point, the woofer re-
ceives more power and the tweeter less,
and vice versa, at the rate of 6 decibels per
octave.

The two speakers should have the same
impedance rating. If the rated impedance
of the two speakers does not happen to
match, consider the combination to have
an impedance half-way between the two
values.

To build your network, first decide on
the crossover frequency. This will depend
upon the frequency range of each of the
speakers, and how much of the load you
want each to carry. The point chosen
should be in a frequency region which both
speakers are able to reproduce, although it
may be close to their response limit.

In Table 1, follow the proper speaker im-
pedance column down to its intersection
with the horizontal line corresponding to
the desired crossover frequency. The figure
at the intersection is the value of capac-
itance required for the crossover network.
This may be made up by connecting dif-
ferent-value capacitors in parallel to give
the desired sum. These capacitors may be
low-voltage units. (Surplus bins are an ex-
cellent source of capacitors for this use.)
Paper capacitors are preferred because
they retain their rated value indefinitely,

POPULAR ELECTRONICS
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while electrolytic capacitors tend to drop
off or leak with age.

However, if it is necessary to use elec-
trolytics, they will be perfectly satisfac-
tory, as long as periodic tests are made to
insure that they have not gone bad. With
electrolytics, it is necessary to connect two
sections, back-to-hack (positive-to-positive
or negative-to-negative). QOtherwise, they
would pass current in one direction. Be-
cause of the series connection, the capac-
itance of each section used must be twice
the total value desired.

Stock rolls of plastic-insulated #18 bell
wire, available in hardware stores, can be
used for the coil. These rolls commonly

By
King Murdoch

To keep coils in shape,
they are ''spot wrapped”
with Scotch tape [see fac-
ing page) after the cor-
rect weight of wire is
chosen. At left, the author
measures crossover fre-
quency for various pack-
ages of ordinary bell wire.

come packaged in 1-lb. and 14 -1b. rolls, con-
stituting a ready-made air-core coil with
tolerably low loss. The characteristics of
several such packages have been measured,
and found to be quite suitable for our pur-
pose. The coils illustrated in this article
had the following dimensions: 1-Ib. roll—
5 diameter, 1%” hole, 1” thickness; and
14 -1b. roll—3” diameter, 11" hole, 1” thick-
ness. Try to get wire made up in packages
as close to these dimensions as possikle.
Now go into Table II, following the same
speaker impedance column down to the
line marked by the previously chosen cross-
over frequency. At the intersection, the
amount of wire required in the coil is

8507 # CROSSOVER
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Fig. 1. Assuming 72 db of available sound energy, half of it (36 db) is applied to
cach speaker at the crossover point. At other frequencies the proportion varies, one
speaker getting less while the other gets more, but the sum of 72 db is constant.
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Fig. 2. Circuit for a two-way crossover net-
work feeding separate woofer and tweeter,
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L
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A

Fig. 3. Circuit for a three-way crossover network
accommodating additional mid-range speaker.

shown in pounds. For example, a 1% -Ib. coil
is required for a 4-ohm speaker to cross over
at 500 cycles. This coil should consist of one
1-1b. coil, and a %!lb. coil stacked on top,
the two then being connected in series.

Stack the coils so that the direction of
winding is the same for both coils, and
make the series connection by joining the
inside end of one coil with the outside end
of the other. Connect the rest of the cir-
cuit to the remaining two free wires.

To obtain any of the odd values of weight
which may be needed, stack 1-1b. and %-1b.
coils to arrive at the nearest quarter-pound
in excess of the desired weight. Values of
% 1b. can then be obtained closely enough
by simply removing half of a %-lb. coil.

Then connect the capacitor and the coil
in series across the amplifier output. The
treble speaker is connected across the coil,
and the bass across the capacitor. The am-
plifier output impedance tap should be set
to the rated value for a single speaker be-
cause, in the series-parallel connection, this
is the load the amplifier “sees.”

Judge the operation of the network by
listening to any full-range music with
which you are familiar. If the woofer
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seems to be loafing, peel a little more off
the coil. On the other hand, response can
be pushed the other way by adding several
turns. Not much change will be evident
after small alterations——it takes at least %
Ib. for the difference to show up to any no-
ticeable degree.

Suppose you want to use three speakers,
which ordinarily calls for a three-way net-
work. You can get out of the woods very
simply by using a network such as has
just been described, with the crossover at
the frequency desired to scparate bass and
mid-range speakers. Then, connect another
similar network in place of the mid-range
speaker across the first network coil. The

Crossover | Speaker Impedance
Frequency — o
(c3:|es) y ’4 chms ,8 chms Il2 ohms]lb ohms
l Capacitance in Microfarads
500 80 | 40 | 26 | 20
750 | 83 2% |18 |13
loo0 40 20 T3 o
1500 | 2 3 | 9 | &5
2000 | 20 10 | 7 5
. J —
2500 ’ 16 8 5 | 4
3000 | 13 | 65 | 44 | 33
4000 [ ¢ 5 3 2,
Table 1.
Crossover Speaker Irﬁpedance
Frequency —— p——— T
{cycles) 4 ohms | 8 ohms (12 ohms |16 ohms
Pounds of Wire
50 | W | 1% | s | %
750 | % Y% | A
L L B N A e N A
1500 | % | % % [
2000 | Y o Vy | % | Y3
2800 | Y4 | V2 | % | %
3000 | Vs | k| V2 | %
4000 Va | Yo | % )
Table il.

sccond network should have the crossover
frequency to separate the mid-range from
the treble. The exact value in each case
depends upon the speakers used. Connec-
tions are shown in Fig. 3.

Since the attenuation attained with these
networks is smooth and gradual, a few cy-
cles one way or the other make little differ-
ence—so don’t bother splitting hairs. The
main thing is to get the desired proportion
of highs and lows into the appropriate
speakers without humps or hollows. Your
“hardware store” crossover network will do
the job as well as many costing a great deal
more money. —{30—
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Dale Root, top R/C competi-
tor, is shown beside his sleek five-
channel job. Shown under the
wing tip is a Babcock Citizens
Band transmijter used by Dale.

By WILLIAM WINTER

Editor, Model Airplane News

Eight-channel control a reality!
All-transistor receivers and a

transistorized power pack, too!

¢ F YOU CAN'T do three consecutive out-

side loops, you don't stand a chance in
multi-control events,” say the R/C model
fliers. Inverted flight, true spins, snap rolls,
and exotic stuff like “Cuban Eights” aren’t
too tough with standard radio equipment
now on the market, but the outside loops
separate the men from the boys. To old-
timers, it must sound like the ultimate lie
that one need know nothing about elec-
tronics to do these things. But the amaz-
ing truth is that the super multiple-chan-
nel R/C gear now used for these maneuvers
is not complex and is easy to operate and
maintain.

The R/C breakthrough came in 1956,
brought-about by the competitive interest
of firms whose main line of business was
electronics for the military, from target
drones to guided missiles. Transistors made
it possible, with a big assist from printed
circuitry and lightweight components and
relays.

Eight-Channel R/C. As this goes to
press, at least two firms make eight-chan-
nel equipment, costing in the neighborhood
of $200 for transmitter and receiver. Planes
are being flown with radio-controlled ailer-
ons, wheel brakes, wing flaps, full-scale type
trimmable tails, and so on. CG Electronics,
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All components are easily removable in this
five-channel installation in a model airplane.
At far left is the engine control servo, next to

it is the receiver, then the socket panel, servo
for rudder control and servo for elevator.

who took the lead in 1956 when its five-
channel models won the Nationals, now has
an eight-channel job almost ready for pro-
duction. Orbit and Bramco have “eights”
on the market.

The DBramco “Regent,” for example,
weighs only seven ounces (less than 10
with batteries) and measures only 3%" X
21,7 including eight relays! It idles at
% ma. and has a filament drain of only
10 ma. The single tube is a 1AG4 submini-
ature type with transistor amplification.
This set operates on one subminiature pen-
lite cell battery, and a 43-volt Mallory B
battery that weighs 23, ounces. As on all
“eights,” several channels may be used
simultaneously—so the problem is figuring
out how to use all those controls. With
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The Babcock 4465-me.
w% transmitter for one- or

| two-channel receivers is

} shown at left. Transmit-
ter is directional and is

i pointed at the model air-

S plane during operation.

t The Bramco eight-
o) 1 channel reed bank and
- relay assembly is shown
. below. This unit makes
possible simultaneous
control of eight func-
tions. The receiver uses
two transistors, a |AG4
detector tube and a
printed wiring board.

Hand-held transmitter on left, made by Or-
bit, gives eight-channel control. A CG Elec-
tronics Corp. five-channel transmitter is on right.

simultancous control, the flier can operate
the rudder while holding down the eleva-
tor, or controlling the ailerons.

Basically similar is the Orbit eight-chan-
nel receiver. This job weighs 9 ounces, has
a filament drain of 1% ma., operates on
one penlite cell and one 30-volt hearing-aid
battery. The Orbit transmitter stresses
stability——all modern tone transmitters
must be stable to avoid drifting of tone
which could cause one or more receiver
reeds to be inoperative. With this trans-
mitter, there is no scrambling for the
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screwdriver when battery voltage drops
and tones start drifting—while the plane
flies merrily on. Current drain of the hand-
held Orbit transmitter is only 16 ma.

Equipment for 465 Mc. The sensation
of the 1956 Trade Show was the single- and
two-channel Babcock equipment on 465 me.
Revolutionary aspects of these radios com-
pel their inclusion in any roundup of top
achievements of the past year.

The Babcock 465-me. receivers are fully
transistorized. There are no tubes, not even
a detector. One transmitter model serves
both receivers—emitting one or two tones,
depending on the receiver. Both tones can
be sent simultaneously so that the flier can
hold elevator and rudder at the same time.
There is no reed bank; tones are filtered
electronically to operate the proper relay.
These relays are hermetically sealed.

The signal is picked up by two antennas,
one a “J” antenna and the other a folded
dipole, connected in series. The antenna
base contains a crystal diode and capaci-
tors which filter out the r.f. and pass on
only the tone, or tones, to the receiver.
Four stages of transistorized amplification
are used, with an additional one or two
transistors to operate the relay or relays.

Since these receivers have no tubes, no
filament batteries are needed. Operators on
the 465-mc. band know the handicap of
high filament drain with the tubes required
for that frequency, so the elimination of fil-
ament batteries is a milestone in the R/C
hobby. Range is guaranteed at 600 feet on
the ground, probably the equivalent of 1800
feet in the air. Actually, this is a conserva-
tive estimate for the range is adequate for
all normal flying.

Transistorized Power Supply. A tiny
but mighty gimmick developed in 1956 is
the transistorized power supply for receiv-
ers. That’s right—for receivers. This power
pack corresponds in function to the vibrator
power supply used for transmitters, or to
the vibrator power supply in the car radio.

The author has seen this amazing power
supply, developed by the B and S Products
Company, used with CG five-channel re-
ceivers. One penlite cell was the only source
of current. The CG people have even been
able to eliminate all radio batteries by using
this power pack; the supply is taken from
the actuator batteries which, of course,
have to be carried anyway.

As this is written, other major suppliers
are in the process of transistorizing their
equipment. Names like Schmidt and Ba-
daco are still to be heard from. Meanwhile,
the cry is for nine and ten channels. Coast
modeler Bob Bowen remarked: “Pretty soon
we will be flying a couple of transistors, a
tube, and an airplane built around an elec-
tric organ. Is there no end?” 30—
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Challenge and test the "'brain
power’ of people you know—
family, friends and party
groups—with this neat little
push-button box. It takes less
than one evening to complete
and will provide many hours
of interest and amusement.

T SEEMS AS THOUGH someone is al-
ways contriving to place a measure on NORMALLY CLOSED CONTACT —

] 2 NORMALLY OPEN CONTACT _l
our powers of reasoning. Most of us have -
been exposed to the pencil and paper vari- )
ety of 1Q tests, quizzes, etc. But here’s a j

new way to challenge the 1Q, electronically.
You can build your own surprisingly accu-
rate intelligence tester in just a few hours
from a transformer, buzzer and nine push-
button switches.

As shown in the photographs and draw-
ing, the secondary of the bell-ringing
transformer is connected in series with the
buzzer and the nine push buttons. These BUZZER
push buttons have s.p.d.t. contacts, and are
so connected that the buzzer will sound b
when three preselected buttons are pushed
at the same time.

The person being tested must discover

ot
ey
ot
which three buttons to push. Since intel- :]__‘»
h t tt to p o_’
—
o
!
i
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ligence involves the ability to discover re-
lationships, the length of time required to
find the right combination of push buttons
is an indication of the intelligence of the 7z v.a.C. PRI SEC.
person being tested. .

What's the Score? A “gifted” person
will realize immediately that a certain
number of possible combinations exist, and
will proceed to try them in orderly se-
quence. A less gifted person will try a few
combinations at random, will probably not
realize the large number of possible combi-
nations, and may forget and try the same
combinations more than once. As a result,
he will require much more time to locate
the right buttons.

Standards for grading the test, according
to the length of time required to ring the
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PUSHBUTTON SWITCHES

Schematic diagram
of push-button in-
telligence tester.
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