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PORTABLE RE

CEIVER

for home and away—indoors and outdoors

NC-66

WORLD’S MOST VERSATILE RECEIVER! . a ham
receiver, a 3-way portable, a marine receiver, and
an SWL receiver.

For home and away--indoors and out.

National’s new NC-66 offers you AC/DC-battery
operation, five-band coverage from 150 ke to
23 me, electrical bandspread with logging scale,
plus a fixed-tuned CW oscillator. Housed in a
handsome, rugged metal cabinet with a carrying
handle, National quality is evident throughout
this great new portable. You’ll find it attractively
functional with a long “Full-Vue” slide rule dial,
a quality 5" PM speaker, and a phone jack. It also
has two antennas: whip and loop stick.

For boat owners a special marine band from 150 ke
t0 400 ke covers maritime DF beacon service. And,
of course, CD positions are clearly marked.

FEATURES:

* Continuous coverage of DF beacons, AM broadcast,
amateur and world-wide shortwave bands, 150-400
ke, .5 to 23 mc.

* Operates on 115 volt AC or DC or self-contained
batteries, or 220 volt AC with accessory adaptor.

* Full electrical bandspread.

* Provisions for external direction finder for marine
use.

* Salt spray tested.

% Built-in ferrite loop antenna for DF and BC bands.

* Built-in whip antenna for shortwave bands.

* Receives voice or code. Has CW oscillator; and pro-
vision for phones.

* “Full-Vue” slide-rule dial with easy-to-read scale.
Amateur and principal shortwave bands as well as
CD positions clearly marked.

* Logging scale provided.

* Complete with built-in speaker.

* Separate switch for stand-by operation.

* Handsome, modern styling: two-tone metal cabinet,
chrome trim, with carrying handle, and enclosed
back.

*BAND COVERAGE
DF 150-400 KC
BC .50-1.4 MC
1 1.40-4.05 MC
2 4.0-11.4 MC
3 11.0-23 MC

TUNING SYSTEM: Separate general coverage and
bandspread tuning capacitors connecteqd in parallel
on all bands. Three gang capacitors tune antenna,
RF and oscillator circuits, Bandspread kncb can be
used as a vernier on all frequencies.

AUDIO SYSTEM: Two-stage audio amplifier with 3v4
output tube. Has speaker and phone output jack.

CONTROLS: Main tuning; bandspread; volume con-
trol; band selector switch; AM-CW switch; stand-by-
off — receive switch.

TUBE COMPLEMENT:
RF 1U4
Converter 1L6
CW on-IF Amp. 1U4
2d Det. — AVC — 1st audio  1U5

OTHER SPECIFICATIONS:

Antenna input: 50-300 ohms, unbalanced.

Size: 12-5/16” wide x 9-11/16” high x 10” deep
(overall).

Finish: two-tone gray.

Shipping weight: 16 Ibs. less batteries.

Optional accessories: RDF-66 Loop, 220V. adaptor.

Only $12.95* down

Up to 20 months to pay at most
Receiver Distributors,

*Suggested Price: $129,95+*
RDF-66 Direction Finder Accessorv
available at additional cost
**Prices slightly higher

west of Rockies and outside U. S. A.

Audio output 3v4
Rectifier Selenium

, INC., Maiden 48, Mass.
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How much do you really
know about computers?

Enough to understand them? To design, repair, operate or pro-
gram them? Or just enqugh to know they are complicated? If you are
serious about electronics you owe it to yourself to keep up to date and
to do so you should begin now, with basic studies on all phases of com-
puter operation.

We have a complete study course in computer operation frcom math
to electronies which begins with GENIAC the Electric Brain Construe-
tion Kit. Over ten thousand GENIACS have been sold to schools, col-
leges, industrial firms and people like yourself who like to have more
than just a textbook; who need to see the elements of a computier in
front of them. Firms like IBM. Remington Rand, Westinghause Electric )
(and hundreds of others) buy our computer kits to train their em- Learn to bullt_!
ployees even though they make computing equipment themselves. Why? computers with GENIACR®
Because our GENIACS are designed for teaching you, step by step, the at home!
fundamental ideas of computer operation.

Building a computer at home
with his GENIAC Kit.

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required . . . no wiring
beyond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that
not only adds. subtracts, ete., but presents the basic ideas of cybernetics, Boolean algebra, symbolic
logrc, automation, ete. So simple to construct that even a twelve-year-old can make a machine that
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never
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 hcours 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. Ele'ctrlc.al Brains at Home'’—a fully illustrated text book on bhasic computer design
theox_‘y and circuits with specific instructions for building circuits. (8) 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.

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

K-1 only $19.95 (add 80¢ W. of Miss.; $2,00 outside U.S.)

Advanced Courses in Computer Operation

DIGITAL COMPUTER ANALOG COMPUTER ELECTRONIC MEMORY
COURSE COURSE COURSE

Shows how to set up and
build computers and ex-
periment with pulses, gates,
storage, add, subtract, mul-
tiply, design circuits. Man-
uals, wiring diagrams and
texts provide a complete
introduction to theory and

Course c.2... 92800

Lists sources of materials
parts, theory and practical in-
structions plus wiring dia-
grams and schematies for add-
ing, multiplying, integrating
and differentiating; gives prac-
tice in calculating scale fac-
tors, choice of time scales,
machine equations and block
diagrams. szs no
Course C-3 L]

The course contains instructions for
building relay memories, magnetic
core memories and tube storage mem-
ories, with detailed descriptions of
methods of storing information and
sutomatically giving instructions to
electronic devices. Suitable for all
levels—particularly designed for
people who have some knowledge of
electronics. Including $28 oo
Texts: Course C-1 L]

ALL THREE COURSES TOGETHER $75.00, SAVING OF $9.00

OLIVER GARFIELD CO., Dept. PE-107B, 31 Broadway, New Haven, Conn.

Name.....c.. 00000025 880Q00E0E000 2 d00000000 806000000038 0d KD coopoak 1% (SEIM 06 680008600000 000005 00000000
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/" These men are getting practical training in ...

ELECTRI C ITY Train in Great Shops of
I8 cccronics COYNE

in Chicago—Prepare for a better job and a real
ON REAL  future in TOP OPPORTUNITY FIELDS.
Train on real full-size equipment at COYNE
AC. and D.C. Motors g here thousands of successful men have trained

Generators for nearly 60 years—largest, oldest, best equipped
Switchboards school of its kind—est. 1899. Trained instructors
Controllers show you how, then do practical jobs yourself.
Appliances No previous experience or advanced education

Electronic Units ~ peeded. Employment Service to Graduates.

START NOW—PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students.
GET FREE BOOK—‘‘Guideto Careersin ELECTRICITY
.ELECTRONICS and TELEVISION-RADIO””—no
obligation; no salesmen wiil call. Vets and Non-Vets
get vital facts now.

Coyne Eloctrical School 500 So. Paulina Street
Chartered Not For Profit Chicago 12, Dept. 17-71H

MAIL COUPON TODAY!

COYNE ELECTRICAL SCHOOL :

300 S. Paulina St., Chicago 12, U., Dept. 77-71H n
Send BIG FREE book and details of your training offer

by return mail. | am interested in:

[ Electricity-Electronics [ Television-Radio

COLOR-TV
. ON REAL

Television
Receivers
tncluding Color TV
AM and FM Radios
Auto Radios
Test Equipment

Address__ HI=S

e o wd o oo il - -

City. State

Name — :
I
|

-

The future is YOURS in TELEVISION! Send eaufzan
A fabulous field —gzood pay—fascinating work—a
prosperous future in a good job, or independence in gaaé
your own business!

and full details,

Coyne brings you MODERN.QUALITY Television Home Train-  Scluding easy

. s f ayment Plan.

ing; training designed to meet Coyne standards at truly lowest cost No obligati

—you pay for train:ng only —no costly “‘put together kits." Not an clv obitga “.'I';' n|°|

old Radio Course with Television “tacked on.” Here is MODERN satesmanRwitycaly
TELEVISION TRAINING including Radio, UHF and Coler TV. r————="——====
No Radio background or previous experience needed. Personal { COYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to Home Training Division

do actual servicing jobs—moke money early in course. Free Life- | 500 S. Paulina St., Chicago 12, 1l
time Employment Service ta Graduates. | Dept. 77-HT7

1 | .
e Send Free Book and details on how I can get
) N Prosident

~H
covne
TLeCTMICAL senoo

| Coyne Quality Television Home Training at
low cost and easy terms.

Name
A TECHNICAL TRADE INSTITUTE OPERATED Coyne—the Institution behind this train- ;
NOT FOR PROFIT Gz the lavgeat, otdet, best equipped Address I
500 $. Paullna Street, Chicage 12 Dept. 77.HT7  residentialschoolofits kind. Founded 1699, | City_ State.
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The New ALTEC

uartet
344 A

2Q-walt poiwer amplifier and precm plificy
Invites Comparison

The new ALTEC “Quartet™ (named for its
unigue 4 independent volume controls) is
the only complete amplifier with all of the
control features found in the best separate
preamplifiers plus a full 20 watts of power.
Compare these outstanding features of the
“Quartet”:

Six Inputs — 3 lo-level for magnetic phono pickup,
microphone, and tape deck . .. 3 hi-level Jor tuncer,
tape reproducer, and spare.

Four major source Volume Controls — allow you to
pre-set the level of any major program material and
change from input to input or turn the power on
and off without the necessity for re-adjustment. D.C.
powered program indicator lights for completely
hum-free operation.

Guaranteed Performance Specifications: 20-22.000
cps range, 20 watts (40 peak), 138 db gain, 32 db
bhass control range, 35 db treble tone control range.

Four Position loudness compensation control . . .
Continuously Variable wide range bass and treble
contiols. .. Three Position independent rumble and
scratch filters — all designed to give complete flexi-
bility to suit reproduction quality of individual
tastes and material.

Tape Recording Qutput — provided so muterial {rom
any input may be seiected for recording.

Equalization — 1 phono compensation curves:
European. LP, RIAA, and 78 rpm. ! tape deck
compensation.

Quality Construction — an example of the quality
built into the *“Quartet’ is its “"professional” printed
circuit. Untike common printed circuits, all com-
ponents are attached through riveted eyelets making
it possible to replace components without destroy-
ing the circuit.

Extraordinary sleek design:

Dimensians: less cabinet—45%” H, 133537 W,

7v” D, with cabinet—5136" H, 145" W, 81394 D.

Price: less cabiner) $1 06

Walnut. blond, or mahogany hurdwood cabinet, $18

ALTEC

Write Jor free catulogue
ALTEC LANSING CORPORATION P10
1515 So. Munchester Ave.
Anaheim, Calit

161 6th Avenue,

New York, NY.

LANSING CORRD.ATION

3)
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(ON SALE OCTOBER 22)

The principal feature of our November
issue will be a comprehensive listing of short-
wave broadcasting stations according to their
major English language news broadcasts.
This listing will enable stations from at least
60 different foreign countries to be readily
identified.

In the how-to-do-it vein, the November is-
sue features a transistorized short-wave
receiver (as the result of many reader re-
quests). You’'ll also find a construction article
on a crystal calibrator (for the SWL) costing
under $10, a homemade crossover network,
special information on tape recording and
splicing, and numerous other important
articles.

IN THIS MONTH'S

RADIO & TV NEWS

(OCTOBER)

Electronics on the Hurricane Ship
Medium Power Color Organ
Tape Your Favorite Programs
Choosing Your Crossovers

A Two-Meter Amplifier

Always say you saw it in—POPULAR ELECTRONICS



THE MOST EXCITING HIGH FIDELITY PERFORMANCES EVER OFFERED

OF THESE SUPERB HIGH-FIDELITY

12” COLUMBIA (Lp) RECORDS

If you join the Club now-=-and agree =
1o purchase 4 selections during .
the coming 12 months

P — =]
5!! LF SERKIN

- =an0 W

ES! You may have, FREE, ANY 3 of

T these best-selling 12" Columbia @ [, - _— ey

records. We make this unique offer to in- \;Em(’" REX HARRISON & ¥/ W"ua,':;';lzn,,'} ”‘;’;,IZ:”?I.OZ;" "

troduce you to the money-saving pro- : | JULIE ANDREWS i e

gram of the Columbia @ Record Club. .. | ‘{ “pATHET, NQYFQ@ LADY FREE BONUS

a program that selects for you each v - | ,-ygf )y | RECORDS GIVEN REGULARLY
month the greatest works in every field ' The three records sent to you now repre-

of music — performed by the vgrld‘s
finest artists, brilliantly reproduced on
Columbia @ records.
HOW THE CLUB OPERATES

To enjoy the Club’s benefits—mail the
coupon, indicating which one of the four
Club Divisions -best suits your musical
taste: Classical; Jazz;: Listening and
Dancing; Broadway, Movies, Television
and Musical Comedies.

Each month you will receive free the
Club Magazine which describes the cur-
rent selections in all four Divisions. You
may accept or reject the monthly selec-
tion for your Division...or take records
from the other Club Divisions .
thereby assuring you the widest possible

choice of recorded entertainment. Or
you may tell us to send you NO record
in any month. Your only obligation i$ to
purchase four selections from the more
than- 100 that will be offered during
the next 12 months. The records you
want are mailed and billed to you at
only $3.98 (original cast Musical Shows
somewhat higher), plus a small mailing
charge.

sent an “advance’ of the Club’s bonus
system—given to you at once. After you

 have fulfilled your membership obliga-

) tion by purchasing four records, you will
receive an additional free Bonus record
of your choice for every two additional
Club selections you accept. Bonus rec-
ords are superb 12” Columbia @ records
—the very best of the world-famous Co-
lumbia @ catalog—just like those shown
here.

Indicate on the coupon which three
records you want free, and the Division
you prefer. Then mail the coupon at
once. You must be delighted with mem-
bership or you may cancef it by return-
ing the free records within 10 days.

coLUMBIA ) RECORD CLUB terre Haute, Indiana
e o e o e o | FREE—ANY 3 —VALUE UP TO 512.94 — MAIL ENTIRE COUPON NOW ! o o o e o oy

| COLUMBIA @ RECORD CLUB, Dept. 305 CIRCLE THE NUMBERS OF THE
|rerRRE HAUTE, INDIANA 3 RECORDS YOU WANT
Please send me as my FREE gift the 3 records Indicated here: {. Beethoven: 7. Ellington Uptown
(Select the records you want by circling 3 numbers in the list at “‘Moonlight’’ Sonata; Duke Ellington and
the right)...and enroll me in the following Divislion of the Club. “Ppathétique’’ Sonata; Orchestra perform

(check one box only)
O Classical [ Listening and Dancing 0 Jazz
[ Broadway, Movles, Televislon and Musical Comedies

Fach month you will send me the Columbla @ Record Club Mag-
azine which describes the records offered in all four Club Divi-
sions. I have the privilege of accepting the monthly selection in
the Division checked above, or any other selection described, or
none at all. My only obligation is to purchase four records in the
next 12 months at the regular list price plus a small malling
charge. After accepting four records, I will receive a free Bonus
record for every two addltional records I purchase. If not de-
lighted with membership, I may cancel within 10 days by re-
turning all records.

|
|
i
i
i
i
|
i
i
I«
|
|
|
|
|
|
|
L

000000000 09002229022 00000000 00000 U600a00 000000 o000 900 B8 0500 0p 0000 |
(Please Print)

Address..coooivineaevinaen 0000000 e oD 000000ttt 40080020
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CANADA: Prices slightly higher. Address 11-13 Soho St., Toronto 2B

If you wish to have this membership credited to an established
Columbla Records dealer, authorized to accept subscriptions,
please fill in the following information:

Dettler's NOMe. . .oy eeenrareiocuomertotsssnassesoonosasasnanonenssoics

Dealer's Address. .. .. T la1e ele o ale]elalelelolols oo 6§ I MARIERA 151 lolele) s =iargpmaTappar™e LA o 75
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““‘Appassionata’ Sonata
Rudolf Serkin, plano.

2. The Voice

Frank Sinatra in 12
songs that first made
him famous — Lover,
Fools Rush In, etc.

3. King of Swing; Vol. |
Benny Goodman and
Original QOrch., Trlo,
Quartet. Ridin’ High,
Moonglow—9 more.

4. My Fair Lady

Original Broadway
Cast recording with
Rex Harrison and Julte
Andrews. The com-
plete score including
The Rain in Spain, I
Could Have Danced All
Night—14 more.

5. The Great Melodies
of Tchaikovsky
Philadelphia Oreh..
Ormandy, conductor. 8
memorable selections.

6. MoaonlightBecomes You
Here’s mood music in
Hi-P{ — Paul Weston
and his Music from
Hollywood. 12 songs.

Skin Deep, The Mooche,
Perdido--2 more,

8. Levant Plays Gershwin
3 works—Rhapsody In
Blue; Concerto in F;
An American in Paris.

9, Day By Day ;
Doris Day sings 12
popular songs—includ-
ing The Song Is You,
Autumn Leaves, etc.

10. Rimsky-Korsakov:

Scheherazade
Philadelphta Orch,,
Ormandy,conductor. A
superb performance of
this exotic score.

11. Musicof Jerome Kern

.Andre Kostelanetz and

his Orchestra play 20
Kern favorites.

12. Concert by the Sea
Erroll Garner in an
actual jazz perform-
ance at Carmel, Calif.
Teach Me Tonight,
Where or When. I'll
Remember April — 8
more. * PA-1
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Transistorized

P O A I I I R R A S AP NP S Y

Power Supply
=

2N256 W )
IN256 | + Il—
HIGH
VOLTAGE
0—C
+ OUTPUT -

Go modern. Build this transistorizéd mobile
power supply using popular CBS 2N256. Compact
combined inverter, rectifier and filter operates from
automobile battery. Delivers up to 50 watts d-¢
output . . . for example, 250 volts at 200 ma. Re-
places troublesome vibrator pack or dynamotor.
Has no moving parts and offers efficiencies up to
85%,. Inverter output is square-wave . .. 0.1 mfd
filters it. This easy-to-build supply is ideal for mo-
bile . . . transmitter, receiver, sound system, etc.

CBS 2N255 (6-volt) and 2N 256 (12-volt) power
transistors are useful in many other economical
amplifiers . . . fixed or mobile. Write for CBS Power
Transistor Applications, PA-16, for complete de-
tails on 15 practical circuits, including this power
supply. Or pick up Bulletin PA-16 along with your
2N255 and 2N256 transistors at your CBS Tube
distributor’s.

2N255...$2.60 net

2ZN256...$3.00 net

CBS-HYTRON

Semiconductor Operations, Lowell, Mass.
A Dlvision of
Columbia Broadcasting System, Inc.

The Cat Gets a Treatment

ARL AND JERRY were sitting on the

back step of Jerry’'s house enjoying the
warm October evening. Idly they watched
the cat, Eight-To-Goso named bhecause
they figured he had already expended one
of his nine lives in the adventure during
which they found him-—crossing the back
lawn with a rather strange gait. Suddenly
Carl’s dog, Bosco, exploded from where he
had been hiding behind a pile of leaves and
tore up the sod in pursuit of the cat.

The latter immediately made for a near-
by tree and managed to clamber up its
trunk out of reach of Bosco, but he sue-
ceeded only because the dog suddenly re-
alized that his pursuit was doing too well
and braked furiously. Bosco still remem-
bered painfully the time he had managed
to catch the huge cat with the blazing yel-
Iow eyes and the long sharp claws. The dog
had learned once and for always that chas-
ing cats is great fun but catching them is
something else.

“Hey, Jer, that was pretty close,” Carl
observed. “Something’s wrong with Eight-
To-Go’s acceleration. I thought he was
limping before Bosco took after him. Look
at him holding up that right front paw.”

“Let’s get him down and sce what's
wrong,” Jerry suggested.

After Bosco had been shut in the base-
ment, the boys had no trouble coaxing the
cat down from the low limb. Gently they
cxamined the foot that obviously was pain-
ful.

“I can't sce a thing wrong,” Jerry mut-
tered. “There aren’t any cuts, and the foot
doesn’t seem to be swollen.”

“T'll bet it’'s a kind of neuralgia,” Carl
suggested. “The grass gets pretty cold
these nippy fall nights, and Eight-To-Go is
not one to stay home at night because of
the weather.”

“Well, there’s not much we can do about
that,” Jerry said as he ran a gentle hand
over the purring body of the great cat.

“And why can’t we?” Carl demanded.
“Remember the article on diathermy that
appeared back in the July, 1957, issue of
PopuLar ELECTRONICS? It seems to me
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Carl & Jerry (Continued from page 8)

that’s just what the doctor would order for
Eight-To-Go.”

“And where would we get a diathermy
machine?” Jerry wanted to know.

“That transmitter of mine will make as
good a diathermy machine as anyone could
want,” Carl boasted. ‘“In fact, several hams
have told me that it sounds like a diather-
my machine anyway. It's 1l-meter band
output will allow us to get right on 27.12
me., which is one of the two frequencies
used for this sort of thing. Four-hundred-
watt output is supposed to be about right
for treating deepe.seated ailments in human
beings; so I think the hundred watts my
ether-buster puts out will be plenty ade-
quate for treating a cat.”

“I don't know,” Jerry said slowly. “I
| wouldn’t want to do anvihing to hurt
Eight-To-Go.”

“So who's going to hurt him? Right in
the story it says that when d’Arsonval gave
himself the very first diathermy treatment
all he felt was ‘a pleasant, relaxing warmth
deep inside his body.””

“What kind of applicator electrodes
could we use?”

“TI was just thinking about that. We can
run the pi-network output of the trans-
mitter into my antenna tuner, loading into
a hundred-watt lamp in series with a small
coil. We'll slip the coil over the cat’s paw.
That way the current going through the
lamp will induce high-frequency currents
into the ailing foot. I know capacitor-type
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... Eight-To-Go made for a nearby tree and man-
aged to clamber up its trunk out of reach of Bosco.
"Hey, Jer, that was pretty close,” Carl observed . . .
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Carl & Jerry (Continued from page 10)

electrodes are supposed to be better at the
2712-mec. frequency, while the inductor or
cable type are used at 13.56 mc., but I don’t
think we could keep the capacitor type in
place on Eight-To-Go.”

“I have a sort of uneasy feeling about
this whole business,” Jerry said; “but I
can’t resist the temptation to give it a try.
So, Dr. Anderson, if you will wheel the pa-
tient into the operating room, we will start
treatment.”

“I'm right with you, Dr. Bishop,” Carl
said, gathering Eight-To-Go up under one
arm.

T DID NOT TAKE the boys long to set

up the apparatus. The lamp and small
coil of insulated wire, connected in series,
were tapped across a portion of the antenna
tuner coil while a standing-wave ratio
meter was inserted in the coax line running
from the transmitter to the tuner. The
transmitter was turned on with the final
grid drive adjusted so that only a couple of
watts were obtained for actuating the
meter. Coil taps were adjusted and the two
variable capacitors set to obtain an indi-
cated SWR ratio of 1 to 1. This was done to
assure that the transmitter would be work-

ing into a proper load and so would suffer
no damage. To simulate the presence of the
cat’s paw, Carl inserted his finger into the
small coil while these adjustments were
being made.

The SWR bridge was removed {rom the
line, the grid drive increased, and the out-
put adjustments set so that the 100-watt
bulb glowed at normal brilliance.

“Put your finger into the coil now for a
second or so and see if it begins to feel
warm,” Jerry suggested. “Don’t leave it in
there long, though. I still don’t feel right
about messing around with this sort of
thing. Diathermy is something that should
only be used by a skilled and licensed tech-
nician—even on a cat. I'm pretty sure that
prolonged overexposure to diathermy cur-
rents could result in permanent tissue dam-
age.))

“If you're that sure, maybe you’d better
put your finger in the coil,” Carl suggested.

“Sorry, but we can’t change fingers now,”
Jerry said hastily. “It was your finger we
used to set up the apparatus, you know;
and to substitute another finger now would
upset everything. No two fingers are alike
—different bone structure, different blood
chemistry, different basal metabolism, and
all that sort of thing you know. As you
always say, I'm half blubber; so put your

Interested? Wait till you hear jt! Ask your dealer to dem-
onstrate the “110.” Write Sonotone for full details.

SONOTONE" CORPORATION ziresora, v. v.
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12
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i Carl & Jerry (Continued from page 12)

long, lean, bony, muscular finger in the
coil and let’s see if our gadget is working.”

Without further argument, Carl obeyed.
As he inserted the tip of his index finger
into the small coil of insulated wire, the
lamp in series with it brightened noticeably.

“It’'s working, all right,” Carl announced,
removing his finger and placing it against
his cheek. “Almost right away I could feel
my finger warming up.”

“Good! Then I guess we're ready for the
treatment. You hold Eight-To-Go’s foot in
that little coil, and I'll operate the trans-
mitter. I'll just cover the lamp bulb with
this cloth so it won’t startle the cat when
the transmitter comes on.”

Carl cuddled Eight-To-Go in his lap and
gently slipped the small coil over the sore
paw. The cat was very relaxed and coop-
erative. He seemed to know that the boys
were trying to help him.

“All set! Flip it on,” Carl told Jerry.

Jerry threw the plate switch of the trans-
mitter, and the lamp glowed faintly through
the dark cloth. For a scant four or five
seconds nothing else happened—Eight-To-
Go kept right on purring contentedly in
Carl’s lap.

HEN ABRUPTLY everything changed.
The cat let out a squall of pain and ex-
ploded into action. In a blur of motion, it
flipped over on its feet and climbed with
biting claws up the front of Carl’s jacket
and across the side of his averted face,
knocking off his horn-rimmed glasses on
the way. From the top of the boy’s head,
the animal leaped onto a wardrobe where
it perched with its back arched and its tail
—swollen to the size of a child’s baseball
bat—whipping angrily back and forth.
“Whew!” Jerry exclaimed, snapping off
the transmitter. “If Eight-To-Go was feel-
ing a ‘pleasant relaxing warmth deep in-

ELZCTRIC CORP.>EASTON, PA. | ... Carl cuddled Eight-To-Go in his lap and gently

{ 601 Stone’s Crossing Road slipped the small coil over the sore paw. The cat

i 7 ‘ seemed to know the boys were trying to help him ...
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fil.: Built-in power supply:

Kit $34.95
Wired $47.95

Get the new, big catologue and specifications
of the remarkable ARKAY raodio, Hi-Fi and TV
fine — Now at your local dealer!

120 CEDAR STREET N. Y.

Carl & Jerry (Continued from page 14)

side his body,” he’s got a mighty funny way
of showing it. Boy, did he ever scratch you!
You look like you've been playing peek-a-
boo around a thorn tree.”

“It’s mighty, mighty odd that when any-
one gets hurt in any of our experiments it
always just happens to be me,” Carl ob-
served bitterly as he picked up his glasses,
which fortunately were not broken, and
went to inspect the damage in the mirror
of his dresser.

“Well,” he remarked, looking at the blood
trickling from the scratches on his face, “at
least we must have effected a temporary
cure, for old Eight-To-Go was certainly
hitting on all fours when he went up over
the side of my head. I've got the wounds
to show that all four feet were giving him
traction.”

“I'm afraid the cure was only tempo-
rary,” Jerry said sadly. “Look at him.”

Carl turned around to stare at the cat
still perched on top of the wardrobe. The
animal was standing on three feet, nervous-
ly shaking the sore paw the boys had at-
tempted to treat.

T just don’t understand it,” Jerry mused.
“The cat couldn’t possibly have been
shocked or have received an r.f. burn from
that setup. Neither can I believe that the
diathermy currents themselves could have
produced any sensation of pain-——at least
not so quickly.”

“I don’t know a thing about that,” Carl
muttered as he gingerly applied Mercuro-
chrome to the scratches on his face, “bhut
you're going to have a hard time convincing

... In a blur of motion, the cat flipped over on its
feet and climbed with biting claws up the front of
Carl's jacket and across the side of his face . . .

Always say you saw it in—POPULAR ELECTRONICS



- Want To
| Double
| Your Pay

Get into Radio-—-

TV-Electronics

FIND OUT what the FCC license means

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

l FIND OUT how the FCC license helps you get a

better job or increase your pay on your present job

MA/L
COUPON
7o0DAY

When Jim enrolled, he was a_tempo-
rary employee of the City of Tacoma,
Washington. He was helping wire
and install an interoffice phone sys-
tem. In the space of |4 months, he
completed the Master Course and re-

“l am pleased to inform you that ]
recently secured a position as Test En-
gineer with Melpar, Inc. (Subsidiary
of Westinghouse). A substantial salary
increase was involved. My Cleveland
Institute training played a major role

Yoo/l Be
Glad You Oid

in qualifying me for this position.”
Boyd Daugherty, 105 Goodwin Ct.,
Apt. C., Falls Churen, Va.

ceived his first class license. He is
now installing and maintaining mobile
and microwave equipment.

James 5. Glen

y e
2920 Knob Hill Rd., Tacoma, Wash.
Accredited by the National Home Study Council

rF’ND OUT how to get your Cleveland Institute of Radio Electronics

FCC license in a minimum of time _Desk PE31_ 4900 Euclid Bidg.  Cleveland 3, Ohio
‘--II-_---- N K K N N N N/

License Time Please send Free Booklets prepared to help me get
-’iohnrH. -:{Ohn.son. Bliaise Ci(f)y.[Okla. llsff gllass gg Wee:‘ I ahead in Electronics. I have had training or ex- 1
rentice Harrison, Lewes, Delaware st Class weeks 9 in Electroni indicated below:
Herbert W. Clay, Phoenix, Ariz. 2nd Class 22 weeks per|e.nf:e in Electronics as indicated be f)w 1
Thomas J. Bingham, Finley, N. Dak. 2nd Class 9 weeks ID Military ] Broadcasting ]

lD Radio-TV Servicing 0 Home Experimentingi

how we gquarantee

.j'ND our your FCC license @

WE GUARANTEE to train and coach you at home until
you pass the all-important FCC examination . . . If you

] Manufacturing
] Amateur Radio

[0 Telephone Company 1
] Other i

what branch of

J In what kind of work In

fail to pass after completing our course we will continue i o .
your training without additional cost until you successfully jare you now engaged? .Elechomcs are you |
obtain your commercial license. - — - interested ?___l
how employers mokejob g _ N
F'ND ou1 offers like this to our ]
graduates every month A Name Age i

WEST COAST MANUFACTURER: '"We are currently in

need of men with electronics training or experience in IAddress, — = __I
radar maintenance. We would appreciate your referral I

of interested persons to us." uCity - . Zone____State

CLEVELAND INSTITUTE OF RADIO ELECTRONIGS I Special Tuition Rates to Members of Armeg Fogess §

Desk PE-31, 4900 Euclid Bldg., Cleveland 3, Ohio ks 3 o o2 2 o 02 o7 = 2 B O @ KY KA W R ES
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Carl & Jerry (Continued from page 16)

me that Eight-To-Go was registering pure
ecstasy when he did this to me.”

¢“J ET'S get him down and take another
look at his paw,” Jerry suggested.

“Oh, by all means ‘let’s!” ”’ Carl said bit-
terly. “Go right ahead if you want to. Per-
sonally, I've had just about all the contact
with that animated buzz-saw that I want
for one day.”

It took a little doing, but Jerry was able
to coax the cat down from his perch. He
took a good close look at the sore foot un-
der Carl’s bright desk lamp.

“Carl, you got a good pair of tweezers?”
Jerry suddenly asked.

“Yeah, here’s a pair, but what do you
want with them?”

“Look closely right in the center of this
little white spot on the pad of the cat’s
foot,” Jerry suggested. “See that little
black thing sticking out of it? I'll bet that’s
been the whole trouble. I'm going to try
and pull it out.”

“There it is!” he announced a moment
later, holding the object in the tweezers
under the lamp. “It's a very thin, long
sliver of steel or iron. No wonder the poor
animal’s foot hurt.”

“I can see why it would hurt when he

tried to walk on it,”” Carl remarked, “but
I don’t see why it hurt all at once when
we were trying to give the foot a diathermy
treatment.”

“If you want to place that little sliver
on your finger and hold it inside the little
coil with the transmitter running, I think
I can show you,” Jerry offered.

ARL gave his chum a long, hard, sus-

spicious look and then placed the tiny
bit of metal on the top of his outstretched
finger and inserted it in the coil. Jerry
turned on the transmitter. In just a matter
of seconds Carl felt a slight stinging, burn-
ing sensation where the metal splinter was
touching his skin. Hastily he jerked his
finger back.

“I think I get it now,” he said slowly.
“Those high-frequency r.f. currents passing
through the metal splinter heated it quickly
to a high temperature. We were actually
giving that poor cat an electronic hot-foot.”

“That’s the story,” Jerry said, as he ap-
plied a drop of Mercurochrome to the spot
from which the steel splinter had been re-
moved. “Shall we call the operation a suc-
cess?”

“And why not? Even doctors can make
a wrong preliminary diagnosis. The patient
was finally cured, and that’s the important
thing!”’ 30—

ASSEMBLE YOUR OWN

WALKIE-TALKIE RADIOPHONES

for as little as

$6.98

Plus accessories

.

Specifications: Tunes (44-148 mc. | to § mile range (depending on
terrain) with 18 inch antenna and much more with directional beam
antenna. Variable frequency transceiver circuit. High levet ampli-
tude modulation. Silver plated tank circuit and many other ex-
clusive features assure maximum efficiency and long battery fife.
Fully portable — no external connections ever needed. Meets FCC
requirements for general class amateur license. No minimum age
requirement.

The following components are all you need to assemble a
complete walkie-talkie as illustrated:

Factory wired and tested transceiver chassis RBmplete with VHF
dual tube .. . N . ...$6.98
High output carbon mike $1.49
Miniature mike transformer S $ 98
Powerful alnico magnet headphone $1.25

£

Strong 16 gauge aluminum case (7"x5''x3") all holes
punched, battery compartment, battery switch plus all hardware
and fittings including 18" antenna .. e o $3.98
Case finished in gray hammertone if desired .$.75

Both models use standard bateries available at your local radio
store.  All components guaranteed for one year against defects
in manufacture.
HOW TO ORDER DIRECT FROM FACTORY:

Check each item desired and add 5%

of total for postage and insurance.
Orders not paid in full will be sent C.OD. for the balance due.
All C.O.D. orders must include $2.00 deposit.

MAIL TO:
All orders immediately acknowledged.

for o3 littte a3

%1498

Plus accessories

S

Specifications: Tunes 50 to 54 mc. I to § mile range {depending
on terrain] with 24" antenna and much more with directional beam
antenna.  Crystal controlled transmitter and variable frequency
receiver with R.F. stage. Silver plated coils, highest quality com-
onents and exclusive design assure maximum efficiency and long
Eaﬂery life. Fully portable — no external connections ever needed
Meets FCC requirements for technician and general class amateur
license as well as civil defense and other special services. Available
also on neighboring frequencies at slight extra cost.

The following components are all you need to assemble a
complete walkie-talkie as illustrated:

Factory wired and tested transmitter-receiver chassis complete
with all tubes T ————
Very active quartz transmitting crystal ground to 01%, of
Wur desired frequency and hermeﬁca”Y sealed od
estern Electric ication type teloph
push-to-talk switch and standard cord
Coiled spring cord if desired
Handset input transformer .
Handset output transformer -
Strong 16 gauge aluminum case (8"x5"x3") with all holes
ﬁunched. battery compartment, battery switch, telephone
andset cradle plus all hardware and fittings including 24"
antenna and loading coil ... e .$
Case finished in gray hammertone if desired ..
Adjustable shoulder strap (not shown) if desired .

SPRINGFIELD ENTERPRISES
Manufacturing division
Box 54-E Springfield Gardens 13, N. Y.

$14.98
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EleclhoYoree

New Ultra-Sonax and Super Sonax Very High
Frequency Drivers, Diffraction Horns and
Revolutionary E-V Sonophase Throat Design

No other manufacturer gives you very
high frequency drivers combining all the
customer benefits of these unique new
Electro-Voice models. Today’s folded
horn and phase loaded speaker systems
with their low first-octave response re-
quire flat, extended high range response
beyond the very limit of audibility if
essential musical balance is to be
achieved. These very high frequency
drivers, employing the time-tested dif-
fraction principle and the new Avedon
Sonophase throat design; overcome
range and sensitivity limitations, func-
tion without distortion at the highest

ranges.

- Specitications Tas T3sB T350
v A g “ T R
- 4 - Fréquency Response: 22952 me—19 ke 2 2db2 ke—i8 he 22902 ke—21he
) RETMA Sensitivity
o Ratirg. 57 do 54 db 60 db
Magnel Weighls 701 do1. i
Causs 13500 9.000 20.000
Size
Hoin: 5% in. long x 2 b, wide 7% in.tong x W In. wid
1 Pot Diameles: 2% in_maximuin 3% in. maximum
v 4 B— - Denth 3% . overatl Xin. overall 4% in. overall
b 2 ; 7 IR ] v Shipping Weight: 31bs. 24 s 9% Ibs.
~ VYoice Coil  Sound Chamber AR R o s
ey ; : -
The Avedon Sonophase Throat Deslign All three models —T35,
T35B and T350—have
The unique throat design illustrated here overcomes a problem common in 180° dispersion pat-
conventional high frequency drivers. This is diaphragm deformation at terns, program capaci-

ties of 50 watts, peak
100 watts, voice coils
oneinchindiameter and

high frequencies, occuring at frequencies above 5 kilocycles. Piston action

is destroyed, the phase is shifted and the result is destructive interference.

These Electro-Voice UHF drivers solve the diaphragm deformation problem 16 ohms impedance.

with a longer sound path from the center of the diaphragm. This restores Chart shows other

proper phase relationship. This is important above 12 kilotycles, where characteristics of each

model

sound must be taken from the center of the diaphragm and from the outer

edge simultaneously. The diagram shows E-V’s Sonophase construction.
TODAY write for

EW%.CE Bullstin E710.

ELECTRO-VOICE, INC. . BUCHANAN, MICHIGAN
Export: 13 East 40th Street, New York 16, U.SA Cables: ARLAB
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REK-0-KUT Rondine Turntable

Custom-crafted motors feature wear-resistant
bearings, electronically-balanced rotors.

Special neoprene tire on idler wheel provides
rumble-free traction and durability,

Motor pulley machined with motor in operation
~—insures permanently smooth power trans-
mission,

Self-lubricating Spiral-Grooved turntable shaft,
exclusive with Rek-O-Kut, provides oil-cush-
ioned spin on chrome-steel ball bearing.

Write for Catalog and FREE STROBE DISC
REK-0-KUT HIGH-FIDELITY TURNTABLES ~TURNTABLE ARMS

Dept. PE  38-19 108th ST, CORONA €8. N. Y

FROM OUR READERS

Some Mixed Results
® I built a VHF FEar (July issue) with some
variations. I poured an old Zenith hearing-aid
amplifier into the bottom half of a telescoping
plastic cigaret case, and built a one-transistor ver-
sion of the “Ear” into the top half of the case.
With this arrangement in my pocket, I monitored
all the tuke-offs and landings from Springfield,
Mass.. to St. John’s, Newfoundland, including one
GCA landing. Inasmuch as I was feeding the am-
plifier through its 1.6-mc. input, I used the
hearing-aid 22V5-volt positive battery, instead of
1.5 volts on the transistor.
C. F. ANDREWS
West Springfield, Mass.

® T carefully assembled the VHF Ear and took off
for the local commercial airport. About 150 feet
from the tower, I put the phone in my ear and
tried tuning in what I thought would be a lot of
chatter {rom this busy tower. All I got was a
“beep” every few seconds. I was trying to get
voice signals.

The “beep” gradually faded away and then I
got absolutely nothing, although I rotated the ca-
pacitor slowly, straining for any sound. Just as I
was ready to chuck the whole thing, clear as a bell
came: “Army 214, the time is 0941 and one quar-
ter, over.” I spent another 15 minutes vainly try-
ing to pick up other messages, with no luck.

James M. Bates
Windsor Locks, Conn.

Here we have two versions of the same story.
Maybe, Jim, the field wasn’t that busy.

A Woman Speaks

® In answer to the writer who inquired about
women readers (August issue), may I please point
out that I am most certainly not the lone member
of the opposite sex to read this magazine. There
must be other women hams who enjoy reading

electronics articles that are not too difficult.
Marcarer LE FEvre, K2BSH
Pavilion, N. Y.

Thanks, Margaret. Any more of you out there?

Build An Oscilloscope
® How about giving plans for the construction of
a practical oscilloscope using the cathode-ray tube
and as many parts as possible from a junked small-
screen TV set?
LoraN McKINLEY
Hamilton, Ontario

We feel it would be extremely unwise, Loran.
For instance, how would you vary the sweep fre-
quency in the cathode-ray tube? Also, the TV set
employs extremely high voltages which are not for
just playing around. We recommend a kit,

Club News

® Could T enlist your aid in forming a club de-
voted to the study of all types of scopes and

20 Alweys say you saw it in—POPULAR ELECTRONICS



Prepare for a Good Paying Job — Or Your Own Business

*} Will Train You at Home in

RADIO-TELEVISION

onLiberalNo Obligation Plan!”
New Equipment! New Lessons! Enlarge d&

Coursel The true facts are yours in my
big new catalog . . . YOURS FREE ... .
JUST MAIL COUPON!

I can train and prepare vou in as little as
10 months to step into the big opportunity
Radio-Television service field. Train without

signing a binding contract . . . without obli-
gating yourself to pay any regular monthly Frank L. Sprayberry
amounts. You train entirely at home in spare Educational Director

hours . . . you train as fast or as slowly as

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING
PLANS . .. planned for both beginners as well as the more experienced
man. Get the true facts about the finest mast modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled
catalog plus sample lesson—both FREE.

Train the Practical Way—with Actvol Rodio-Television Equipma

My scudents do betcer because I train boch the mind and the hands. Sprayberry
Training is offered in 25 individual craining unics, each includes a practice giving
kit of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generacor, Audio Tester and the new Spray-
berry 18 range Multi-Tescer, plus other test unics. You will have a complete set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new developmenr is covered. My students are com-
plecely trained Radio-Television Service Technicians.

See for Yourself... Make Your Own Decision

NEWEST
DEVELOPMENTS v e« Mail (oupon Todnyl
Your training The coupon below brings you my big new caralog plus
covers U H F, Color an actual sample Sprayberry Lesson. I invite you to read
— L e Television, FM, the facts . . . to see thac I actually illuscrate every item
" Oscilloscope I include in my training. With the facts in your hands,

Servicing, High
Fidelity Sound
ond Teansistors,

you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION
1512 Jarvis Ave., Dept. 105-T, Chicage 26, lllinois

Mail This Coupon For Free Facts and Sample Lesson
-
B
25 SPRAYBERRY ACADEMY OF RADIO-TELEVISION
™ 1512 Jarvis Ave.,Dept.205-T, Chlcago 26, lllinols

Radio‘felevisjon Please rush all information on your ALL-NEW Radio-Tele-
~ vision Training Plan. | understand this does not obilgote me
TRAINING PLAK and that no salesman will call vpen me. Jnclude New Coto-
(= fog and Sample Lesson FREE.
Name. ki Age.
Addr
City. Zone. State

October, 1957 21



5

for EASY LISTENING?
" NOW YOU CAN HAVE EASY
LISTENING at a LOW COST

Easy listening — velvet smooth
response over the entire audio
range—that’s what you get in
a new Utah Unidrive Coaxial
High Fidelity Reproducer.
Engineered for exceptionally
fine frequency extension of both
the bass and extremely high
registers—a Unidrive will give
you unsurpassed tonal quality
—with minimum distortion—a
velvet smoothness that is a rev-
elation and a real pleasure to
hear.

The Utah Unidrives are unique
in design and assembly tech-
nique. A single, high efficiency
magnet drives two perfectly
matched and balanced high and
low frequency cones with
mechanical crossover, to achieve
an efficiency heretofore unat-
tainable in conventional designs.
A newly developed skiver roll
cone treatment immeasurably
imereases speaker lifetime.

l See and heor the new Utah Uni-
drives ot your dealers today. Avail-

* oble in six models and five sizes—
6 X 9”, two 87, two 12" and 15”.
Starting at the unbelievably Jow
pricc of only $15.95.

RADIO PRODUCTS

CORPORATION

HUNTINGTON, INDIANA
Expt. Dept. Fidevox International, Chi., 1il.
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Letters (Continued from page 20)

various signal generators? I don’t believe there
is any such group in the Los Angeles area.

Jurian Koomer

136 N. Mariposa Ave.

Los Angcles, Calif.

Anyone in the Los Angeles area interested? Con-
tact reader Koomer.

A Knock ...
® Referring to the “Tip and Technique” (August
issue) on kerosene for plastic meter faces, I feel
this is definitely unsafe. Kerosene, though not a
solvent for many plastics, will cause molded poly-
styrene to reveal its residual stresses by cracking
and crazing. This action is sometimes immediate
and sometimes requires a few hours, depending on
the amount of “locked-in” stress and the grade of
kerosene or similar hydrocarbons.
ROBERT NIEISEN
Los Angeles, Calif.

Thanks, Bob, and a tip of the hat to you.

. . . and Some Boosts
® As a charter subscriber, I feel indebted to you
for a great deal of knowledge I have acquired. I

am just rn old electrician but have completed 12

kits. The photograph above is a picture of my
corner,

JorN L. LowriMore

Vacaville, Calif.

Glad to hear from an old hand like you, John.
The youngsters like us, too, as you can sce below.

® I finally got around to building the clectronic
clectroscope (April issue). It works wonderfully,
and with a few changes and maybe a few more
parts it could be used as a helpful test instrument
in the workshop. I am just 16 years old and like
your magazine very much. I think Carl and Jerry
are wonderful. Keep up the low-cost projects for
people like myself who have a thin pocketbook.
Davib PEacock
Winona, Miss,

Thanks, Dave. It brings a flush of pleasure to
our faces to hear from voungsters like you.

® I just want to say what a swell magazine I think
you have. I'm taking a correspondence course in
radio and TV, so am a newcomer in the field. I
bave DLeen re-reading “How to Use Ohm’s Law”

Always say you saw it in—POPULAR ELECTRONICS



EARN MORE MONEY...GET INTO

TELEVISION

ELECTRONICS-RADIO
Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURS

At Home — In Spare Time _ o

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT
o Parts to build a modern TV set, including
all tubes pius a large screen Picturz Tube

o Parts to build 2 powerfu! Superhet Jeceiver,
standard broadcast and short wave

o Parts to conduct many experiments and build
Continuity Checker, RF Ocillator, T¥ Circuits,
Audio Oscillater, TRF Receiver, Signal Generator

o A Valuable Professional Multiteste)

19 BIG KITS

i L L POURS YO KEEP

I~
g

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES
1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE
2. RADIO, FM AND AM 6. AUTOMATION

3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES
4. SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS

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

— many other materials and services
— consultation privilege with our
qualified staff, and Graduate Em-
ployment Service. EVERYTHING
YOU NEED for vurstanding success
in Electronics,

Let National Schools, 2 Resident
Technical School for over 50 years
train you for today’s unlimited op-
portunities in electronics! Qur Shop
Method trains you 1o be a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
coriectly. You can master_the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

Fully illustrated “Career” Book in [ECETIFASTISERVICESMALINO WATO)

TV-Radio-Electronics. PLUS actual sample ! NATIONAL $CHOOLS, DEPL. R2G-107

lesson--yours at no cost, no obligation. lé%°2N$6£:gsU§§02A$tTl.‘

CLIP COUPON NOW . .. MAIL IT TODAY! g o o

b 0UPOl Rush free TV-Radio "Oppcrtunity” Book and sample
I lesson. No salesman will call.

APPROVED FOR G.1. TRAINING NAME AGE
NATIONAL SCHOOLS .~
CITY. ZONE STATE
4000 . FIGUEROA ST, LOS ANGELES 37, CALIF. ' O Check if interesied ONLY in Resident School training at Los Angeles.
| ] VETERANS: Gire date of Distho g e

October, 1957

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 cur
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.

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

u wish ‘\0 Ly
siden!
orid's TV

fearn. LV
informatit®.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LtOS ANGELES 37| CALIFORNIA

A rYryrryYyx vy e v Y R |
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makes ¢
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when
you buy
the

fabulous

AUDAX TONEARM KIT

A screwdriver...15 minutes of your time...
and the fabulous Audax tonearm kit — that’s
all you need to own your own ecompass-pivot
Audax Professional Tonearm at a big saving!
You’'ll find accurate assembly of this exclusive
kit a very simple affair — with assurance
that the final result will be as fine as
factory-assembled units! Use any cartridge
with your Audax arm. Thrill to the wonderful
new difference it makes in your high fidelity
system — a difference that confirms your
wise choice in owning one of the finest
tonearms ever made!

£ des] <{12" Tonearm Kit $14.55
yourdealer 3 16" Tonearm Kit  $17.55

BEST RECORD PROTECTION INSURANCE —

E . Audax “‘Micro-poise” . . . the
m& «S gram weight scale with
e ey

prescription’’ accuracy! $3.95

AUDA X « Div. of Rek-0-Kut Co.,Inc. |
BB Dept PE 3819 108 St, Corona 68, N. Y.

Letters (Continued from page 22)

(February, 1956 issue). It cleared up quite a few

questions I couldn’t quite figure out the answers
to from my lessons.

WiLLiam Hooven

Camden, N. J.

Stick with us, Bill. Yoi’ll find lots more to help
You in forthcoming issues.

® The magazines on the shelf of my “Hi-Fi Box”
are issues of PoruLar ELECTRONICS. The rig has

two record players, a 20-watt amplifier, FM

radio, bookshelf, record rack, “whatnot” shelf

space, four speakers, a second radio (2-band),

cqualizer and crossover. A shot of this assembly
recently ran in a Tulsa newspaper.

CHArRLES HuNT

Tulsa, Okla.

Looks pretty professional from here, Charles.
Thanks for the look-see.

Dep‘t. of Amplification

® That mobile antenna picture in the May issue,

page 42, is an Alford Loop, and is essentially non-

directional. The size varies with the frequency, and

from the photo it looks as if it’s cut for receiving
the 88-108 mc. FM band.

Epwarn K. CoNkLIN

Farmington, Conn.

That’s exactly correct, Ed. Some of those guesses
in our last issue were rather close, weren’t they?

Dep‘t. of Modification

® For those building the AT-1 Modulator (“Mod-
ulating your Heathkit Transmitter,” August issue,
Dage 53) the following might help: RI should be
reduced to 270 ohms instead of the 470 ohms I
specilied in the parts list. This change improves
voice quality.

Jav StanLEY

Many thanks, Jay.

Dep’t. of Congratulations
® I have just completed the “Lucky 15" pre-
selector described in your October 1956 issue, and
it is a complete success. The “Lucky 15” has not
(Continued on page 30)

24 Always say you saw it in—POPULAR ELECTRONICS



*2] INCH

Receiver Kit included

yoU CAN AFFORD!

TRty 0t a0y comiT

¥ Get your free book on the

FAMOUS RTS BUSINESS PLAN
find out how you can open

A REPAIR SHOP OF YOUR OWN

We supply and finance your e¢quipment

When you are ready and qualified 1o operate
one of our RTS-Approved TY Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED plus an inventory of parts and
supplies. In other words we will stake you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:

1. An electric sign for 6.

Ptans fér shop
the shop front,

arrangement.
. tnstructions on how
to ge imto business.
Continuous consul-

2. Complete laboratory 7
of test equipment.
3. Letterheads, calling 8.
cards, repair tickets,
etc, 9
4. Basie inventory of
tabes, parts,
supplies,
5, Compiete advertising 10.
and promotional
material.

Approval, and the
RTS Credo.
The right to use

the Famous

RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE

Yes, this great course costs far less than any training of its kind

given by other major schoolsl Radio-Television Training Schoo!

will train you for a good job in Television or Industrial Elec-
tronics — AT HOME IN YOUR SPARE TIME.

Think of it — a complete training program including over

120 lessons, Eleven Big Fadio-Television Kits, Complete

Color-TY Instruction, Uniimited Consultation Service . ..

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

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

We Want 100 More Shops for 1957
This 35 year cld training organization —
called RTS. that's Radio-Television
Training School — wants to establish a
string of Radio-TY Repair Shops in
principal cities throughout the U. S.
So far, 35 such shops are NOW [N
BUSINESS AND PROSPERING. We
are signing contracts with ambi-
tious men to become future own-
ers and operators of these shops

in all areas.

FOR UNSKILLED
INEXPERIENCED MEN ONLY =
WE TRAIN YOU QUR WAYI

COMPLETE

COLOR

INSTRUCTION
INCLUDED

you build
all these units

We must insist that the men
we sign up be trained in
Radio-TY Repair, Merchan-
dising and Scles by our
training methods—because
WE KNOW the require-
ments of the industry.
Therefore, we will TRAIN
YOU . . . we will show
you how to earn EXTRA
CASH, during the first

RADIO-TELEVISION
TRAINING SCHOOL

5100 S. VERMONT AVENUE
LOS ANGELES 37, CALIFORNIA

month or two of your
training period. YOU
KEEP YOUR PRESENT
JOB. TRAINING TAKES

T SAMPLE

LESSON

RTS' Membership in The
Association of Home Study
Schools is your assurance of
Reliability, Integrity, and
Quality of Training.

OQctober, 1957

PLACE IN YOUR OWN
HOME, IN YOUR

SPARE TIME!

ACT ow!

RADIO-TELEVISION TRAINING SCHOOL

$100 S. Vermont Avenue, Dept, PE 107
Los Angeles 37, California

SEND ME FREE — all ¢f these big opportunity books =
“Good Jabs in TV-Electrenics,'’ **A Repair Shop of Your Qwn’’
and “sample Lesson.'' I am interested in:

0 Radio-Television 3 Industrial Electronics
(Automation)
Name. Ag
Address
City & Siate
300




euitd ALLIED knight=Kkits

the finest electronic equipment in money-saving kit form

knight-kit “Trans-Midge’’
Transistor Receiver Kit

Tiny, cigarette-pack-size
l-transistor radio kit—fas-
Y-767  cinating to build. Covers
$N45 the local AM broadcast
2 band with exceptional sen-
sitivity and selectivity. Fea-
tures: ferrite core tuned coil; low-
drain transistor operating for
months from single penlight cell;
handsome plastic case. Complete
with all parts, transistor, battery
and easy-to-follow instructions. (Ex-
ternal antenna required.) A won-
derful value. Shpg. wt., 8 oz.
Model Y-767. Netonly.......... $245

J-149. Headphones. 114 Ibs. . .$2.15

Model

knight«kit 5-Transistor
Superhet Portable Radio Kit

Handsome, easy-to-build
personal portable with
Y-766  govery ultra-modern design
$ 95 feature: 5 transistors (up
29 to 200 hours playing time

from 9v. battery supplied);
printed circuit for easy building; big
3Y2" speaker; push-pull audio out-
put; built-in ferrite loopstick an-
tenna. Sensitive reception of AM
broadcast band with exceptional
tone. In ultra-smart high-impact
ivory plastic case with handsome
gold trim; size only 7% x 334 x 13;,”".
With all parts, transistors, battery
and instructions. Shpg. wt., 2 Ibs.

Model

knight-kit 10-Circuit
Transistor Lab Kit

Sensational transistor
hobby kit! Assemble the
Y-299  pasic parts once, then
$ 75 complete project after
]5 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; wire-
less oscillator; code practice oscil-
lator; electronic timer, switch or
flasher; voice-operated, capacity-
operated or photoelectric relays.
Includes all parts, 2 transistors,
battery, headphones, instructions
for each project. Shpg. wt., 3 Ibs.

Model

C-100. Antenna Kit. 1% Ibs....$1.03 | Model Y-766. Net only........ $2995 Model Y-299. Net only........ $1575

knight-kit 2-Transistor Pocket Radio Receiver Kit

It's fun to build this pocket-size two-transistor radio—enjoy loud,
clear local broadcast-band reception wherever you go! Completely
self-contained with built-in ferrite loopstick antenna—no external
antenna needed. Extremely efficient reflex type 2-transistor circuit
actually does the work of 3 transistors! Printed circuit board reduces
building time to about one hour. Has air-dielectric variable capacitor
for easy, accurate station tuning. Operates for months and months
on long-life alkaline battery supplied. Sensitive miniature earpiece
provides remarkably fine tone. Complete with all parts, including
plastic-impregnated case, earpiece, battery and transistors. 4 x 334
x 134". Shpg. wt., 1% Ibs.

E r:f Model Y-262. Net only ... ... ... vt iiiiirnn s L....%1465
]

SEE DOZENS OF OTHER GREAT knight-Kkits IN THE BIG 404-PAGE ALLIED 1958 CATALOG
: 4 Send for it

Get our 404-page 1958
Catalog featuring more
than 50 ALLIED KNIGHT-
KITS: Hi-Fi. Hobbyist,

“RANGER” SUPERHET "OCEAN HOPPER™ “*10-IN-ONE” TRANSISTOR RADIO
lnstrument  and  Ama- BROADCAST RECEIVER SW RECEIVER KIT ELECTRONIC LAB KIT RECEIVER KIT
teur Kits. Send for it now. KIT. ¥-735 $17.25 Y-740 $11.95 Y-265 $12.65 Y-765 $3.95

oroer rrom ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL.
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cer THE mosT For Your money IN ALLIED knight-kits

KNIGHT-KIT "Step-and-Chek™
instructions are marvels of sim-
plicity —so easy to follow!

@c’f&ﬁ

&

ASIER TO BUILD because

l -0 O¢
xnight
o
PAaNBE T

208 PRACTEE
AgERLATOR

knight=-kit Transistorized
Code Practice Oscillator Kit

Advanced-design code
practice oscillator—ideal
Y-239  {or beginners jearning the
33’)5 code. Uses transistor cir-

cuit—operates for months

from a single penlight bat-
tery.Hasclear,crisptoneofapprox-
imately 500 cycles. Includes jacks
forheadphonetips: screwterminals
for key. Compact black bakelite
case with aluminum panel, only 2%
x 3% x 114". Complete with all parts,
transistor, battery and step-by-step
instructions for quick, easy assem-
bly. (Less earphones and key.)
A fine code practice kit at very low
price. Shpg. wt., 1 |b.

Model Y-239. Net only......... $395

Model

LOWEST COST because
ALLIED'S giant buying power
brings you biggest savings.
Save most with KNIGHT-KITS!

Interruption of
light beam triggers
relay, to sound chime
or beli, turn on
lights, etc,

R TR SRR R = 4

knight-kit Photo-Electronic
Relay Kit

Advanced-design, ultra-
sensitive photo-electronic
Y-702 relay—build it yourselfand
51350 save! Covers 250-ft. with
white light;, 125-ft. with
“‘unseen’ (red filter) light
(made available in Light Source Kit
listed below). Ideal as announcer,
counter, burglar alarm (can be set
toring bell continuously when beam
is broken). Hundreds of uses. SPST
relay contacts. 6.3v. terminals pro-
vide power for accessories. 105-
120 v.50-60 cy. AC use. 6 Ibs.

Model

| Model Y-702. Relay Kit. Net. $1350

Model Y-703. Light Source Kit. With
long-life sealed beam bulb and red
filter. Shpg. wt., 3% Ibs. Net.$6.75

LATEST DESIGN—each ALLIED
KNIGHT-KIT incorporates the
very latest circuitry for top-
quality performancel

Ranians

)

knight-kit 2-Way
Intercom System Kit

Easy to build—ideal for
home or office. Consists of
Y¥-295 Master and Remote unit,
s 75 each with press-to-talk
]4 switch. Remote can be left
‘“open’ for switchless
answering and baby-sitting. In
"'closed’” position, Remote is pri-
vate'’, but can be called and can
originate calls. High-gain 2.stage
amplifier and 4" PM speakers. De-
livers full volume from only a whis-
per. With tubes and 50-ft. cable (up
to 200-it. may be added). Antique
white finlsh. Size each unit, 434 x
6 x 4%". For 110-120 v. AC or
DC. Shpg. wt., 8 Ibs.
Model Y-295. Net only....... $1475

Model

Model
Y-243

51595

knight-kit "‘Space-Spanner' Bandswitching Receiver Kit §

Thrilling 2-band receiver, easy to build, fun to operate—
a terrific value. Bandswitch selects exciting short wave,
including foreign broadcast, amateur, aircraft, policeand
marine radio (6.5 to 17 mc), and standard broadcast.
Features highly sensitive regenerative circuit. Includes
built-in 4” PM speakerand beam-power output for strong
volume. Headphone connectors are available for private listening;
switch cuts out speaker. Kit inctudes calibrated panel, punched
chassis, ail parts and tubes (less cabinet). Easy to build from
step-by-step instruction manual. 7 x 10 x 6”. For 110-120 volt,
50-60 cycle AC or DC. Shpg. wt., 5 Ibs.

Model Y-243. Netonly.............

Y-247. Matching cabinet forabove........................... $2.90

“6-IN-ONE” CRYSTAL SET WIRELESS PHONO OSCILLATOR KIT ELECTRONIC PHONO AMPLIFIER KIT
ELECTRONIC LAB KIT HOBBY KIT BROADCASTER KIT Y-760 $5.85 PHOTOFLASH KIT Y790 $9.45
Y-770 $8.45 Y-261 $2.15 Y-705 $9.50 Y-244 $28.50

EASY TERMS AVAILABLE |

MORE knight-kits ON
Al Piices Net FL.O B Chicogo FOLLOWING PAGES
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(G T8 Sensational All-New ALLIED knight-kit HI-FI Equipment

everyone

can World's Finest « Custom Styled - Fasiest to Build - Money-Saving
aftord

R

knight-kit Complete 18-Watt Hi-Fi Amplifier Kit

Model Here is a custom-styled, easy-to-build complete Hi-Fi

Y.786 amplifier at unbeatable low cost. Features 8 inputs

$ 95 for every possible signal source, including NARTB
equalized tape head input. Delivers full 18 watts

Ot output at only .5% distortion; uses new RCA 6973
nly $3.99  hifi output tubes: frequency resonse, + 1 db, 20.

_ down 30,000 cps; tape head and magnetic cartridge sensi-

tivity, 5 mv for 18 watts output; hum and noise level better than
60 db below 18 watts; output taps for 4, 8 or 16 ohm speakers.
Separate bass and treble controls; full record equalization.
Simplest assembly is made possible through use of exclusive

All-New Cust Styli printed circuit switch and two printed circuit boards—no critical
p : E“;.:;:le :,?n:::i c}',".','ﬁ Switch wiring to do. With beautifully styled custom cabinet; 4 x 13 x 8".
o it tnputs for Every Signol Source Complete with cabinet, tubes, step-by-step instructions. Shpg.

& o Full 18-Watts with Superb Specifications wt., 15 Ibs.
Model Y.786. 18-Watt Hi-Fi Amplifier Kit. Net only. ..... $3995

knight-kit Complete 30-Watt Hi-Fi Amplifier Kit

Model Comparable to the best—and you SAVE MONEY!
Y-762 Advanced features include: Linear-deluxe, William-
$ 95 son-type circuit; equalization for all records within
76 Y2 db of recommended accuracy; 2 exclusive new
printed-circuit switches; 3 printed-circuit boards for

Only $7.69 time.saving, error-free assembly; separate contin-
down uously variable Level and Loudness controls; 8 in-
puts for every signal source; DC on all filaments of preamp
tubes; exclusive 3-way speaker selector switch (use speakers
of mixed imPedances without mismatch!); Power Amplifier
response, + 5 db, 15-100,000 cps at full 30 watt level; distor-

¢ New Printed Circuit Switches tion—harmonic, 0.55% at 30 watts—IM, 0.74% at 20 watts;
= three ':"'.":d"c'E"""l.“"’."" rumble filter switch; variable damping. Output 8 and 16 ohms.
o> JENBUSEs RUSLEaualizanon. With cabinet, 4% x 15 x 15”. Ready for easy, money-saving
i ® Full 30 Watis e Custom Cabine? assembly. Shpg. wt., 32 Ibs.
g% Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only...... $7695
knight-kit FM-AM Hi-Fi Tuner Kit
Mode! The best-looking, best-performing FM-AM tuner your
Y-787 money can buy! Covers full AM broadcast and 88 to

quieting on FM; 3 microvolts for 10 db signal-to-noise

ratio on AM. Features include: Inertia Flywheel Tun-

Only $4.99 ing for easy, accurate tuning; Automatic Frequency
d_°w"' Control (plus AFC disabling) to *lock-in’’ FM stations;
printed circuit board for time-saving, error-proof assembly;
¥ pre-aligned RF and IF coils; tuned RF stage on FM; drift-com-
3 pensated oscillator; neon glow tuning pointer; cathode follower
output; two output jacks—one for recorder, one for amplifier;
built-in AM ferrite antenna. Ideal for use with KNIGHT-KIT

$4995 108 mc FM. Sensitivity is 2.5 microvolts for 20 db of

* Latest Printed Circuit Design

o * Fiywheel Tuning @ Built-in AFC e

. A g O amplifiers above. Includes handsome, custom-styled case, 4 x

| : :'::‘aii:;"é‘:":"'o;ﬂs"’:ii::"”"“ 13 x 8”. Ready for easy assembly. Shpg. wt., 12 Ibs.

? Model Y-787. FM-AM Hi-Fi Tuner Kit. Net only..... ..... $4995
4

i T S R R A R S S g

knight-kit 2-Way "Ducted Port” Complete Speaker System Kit
BIG SAVINGS—assemble your own quality

Model Y.789 KNIGHT-KIT 2.Way Speaker System—it's easy!
Cabinet is pre-finished—you just assemble 7

54995 pieces, mount the speaker components and en-
joy rich Hi-Fi sound. Special Jensen-engineered

Only $4.99 down baffie features “*ducted port’’ construction to en-

hance bass response. Kit includes Jensen 12"

= woofer and compression-type tweeter; genuine

( ﬁ. L-pad control permits adjustment of tweeter for

#\ best tonal balance. Impedence, 16 ohms. Assem-
7 bled unit delivers frequency response of 45-

B Twsetor 14,000 cps. Enclosure measures 26 x 19 x 14”.
Kit includes everything required for easy assem-

bly. SpecifK blonde or mahogany finish when

i“ ordering. Shpg. wt., 33 Ibs.

¢ Model Y-789. 2-Way Speaker System Kit.

Contiot INE IO N IYAm o114 95 ¢ aviod 00 -8 £ TR 1 - Tl $4995

oroer Frrom ALLIED RADIQO 100~ western ave,, cHicaco so, 1.
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Model
Y-754

53995
Only
$3.99

down

knight-kit Deluxe Hi-Fi Preamplifier Kit

Sensational Hi-Fi design at new low cost! Features
precise record equalization guaranteed within % db
of recommended accuracy! Exclusive new printed-
circuit switches and 2 printed-circuit boards far easy,
error-free assembly; built-in power supply; response,
+ 0.5 db, 10-50,000 cps; 8 inputs (including Tape
Head); separate Bass and Treble controls; separate
Level and Loudness controls; Rumble Fiiter switch;
DC on all tube filaments; cathode follower output.
Beautiful custom-styled case, 4 x 13 x 8”. Complete
with case. Shpg. wt., 121 Ibs.

Model Y-754. Preamplifier Kit. Net only.. .. ... $3995

knight-kit 25-Watt Basic Hi-Fi Amplifier Kit

Here's superb Hi-Fi performance at less than half
the cost of a commercially assembled unit. William-
son-type linear-deluxe circuit delivers full 25 watts of
virtually undistorted reproduction; use with KNIGHT-
KIT preamp above. Printed circuit board. Response:
+ 0.5 db, 10-120,000 cps at 20 watts. Distortion:
0.159% at 30 watts. Output Impedance: 4, 8 and 16
ohms. Includes balance control, variable damping
control. Chrome-plated chassis; 6% x 14 x 9”. Ready
for easy assembly. Shpg. wt., 25 Ibs.

Model Y-755. 25-Watt Amplifier Kit. Net only...$4450
Y-759. Metal cover for above. Wt., 31Ibs......... $4.25

knight-kit Hi-Fi FM Tuner Kit

The last word in looks, quality, performance and low
cost. Covers 88 to 108 mc; features Automatic Fre-
quency Control (with special disabling circuit); fly-
wheeltuning; pre-adjusted RF coils; pre-aligned IF's;
cascode broad-band RF amplifier; drift-compensated
oscillator; illuminated lucite pointer. Sensitivity is 5
microvolts for 20 db of quieting across entire gand.
Cathode follower output. Ideal for use with KNIGHT-
KIT amphfiers on opposite page, or any amplifier
with phono-tuner switch. With custom-styled cabinet,
4 x 13 x 8" Shpg. wt., 12 Ibs.

$3895

Hi-Fi FM Tuner Kit. Net only.

Model Y-751.

SEND FOR THE 404-PAGE
1958 ALLIED CATALOG
featuring the complete KNIGHT-KIT line

Sce All the money-saving ALLIED KNIGHT-
KITS —Hi-Fi, Hobby, Instrument and Ham
Kits—in the BIG 1958 ALLIED Catalog. For
the best values in Kits, for everything in
Electronics—ge? this 404-page Buying
Guide now.

EASY TERMS AVAILABLE

All Prices Net F.O.B. Chicago

October, 1957

o

o
5

- cdedene

ORDER

knight-kit TEST INSTRUMENTS:
GET TOP VALUES LIKE THESE

knight-kit 1000 OHMS/VOLT
VOLT-OHMMETER KIT

Low-cost 38-range VOM—
exceptional for quality. Fea-
tures 4%" meter; 1% preci-
sion resistors. Ranges: AC,
OC and output volts, 0-5000
in 7 ranges; Resistance, 0-1
megin 3 ranges; DC ma, 0-1
amp in 4 ranges; Decibels,
—20 to + 69. Black bakelite
case, €634 x 51 x 43,4". Easy
to assemble. Complete with
all parts, including battery
and test leads. Shpg. wt.,
3 ibs.

Mode! Y-128. Net...... $1695

knight-kit VACUUM TUBE
VOLTMETER KIT

Printed circuit board for
easy wiring. Easy-to-read
415" meter; 200 ua move-
ment. Zero-center scale, di-
rect-reading db scale. Polar-
ity reversing switch. Re-
sponse, 30 cycles to 3 mc.
Input resistance, 11 megs.
Ranges: AC peak-to-peak v.,
0-4-14-40-140-400, 1400,
4000; AC rms v. and DC v.,
0-1.5-5-15-50-150-500-
1500; ohms, 0-1000.10K-
100K;1-10-100-1000 megs;
db scale, —10 to +5. 73% x

Model
Y-125

52495 54 x 4%". Shpg. wi., 7 Ibs.
Model Y-125. Net...... $2495

See our 1958 Catalog for the complete line of
KNIGHT-KIT Test Instruments, including
Oscilloscopes, Tube Checker, Audio Generator,
Signal Tracer, Sweep Generator, Signal Gen-
erator, R/C Tester, Flyback Checker, Transistor
Checker, etc. Send for your Free copy today.

ALLIED RADIO,

ALLIED RADIO CORP., Dept. 19-K7
100 N. Western Ave., Chicago 80, lil.

Ship me the following KNIGHT-KITS:

FROM

Quantity Model Description

i
o
o

e

S enclosed. For parcel post, inciude postoge (express is

shipped collect).

[0 Send FREE 1958 ALLIED 404-Poge Catolog

Nome.

Address.—

City - -—Zone State._

R aemee RS SN CBIRED GIUDR aaamen

I
I
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SELECT A HI-FI KIT

«esAS CAREFULLY AS A
FACTORY-ASSEMBLED
SPEAKER ENCLOSURE

Get the facts...compare...and

you'll buy University KwiKits!
KEN-12 for 12” spaakers & systems $44.75"
KEN-15 for 12° or 15 speakers & systems $53.50°

susen NET

RO

ROOM-BALANCED HEAVIER PRECISION
PERFORMANCE CONSTRUCTION | MECHANICAL DESIGN
AT
STim
g IS
A i
(g J'
‘ 'f\\ i
e
NEW FOLDED EVERYTHING PROFESSIONAL
HORN DESIGN YOU NEED RESULTS
| 5 &x s k. ®Genuine
W' e S Korina Veneer
. " e Decorative
' Front Moldings
o @ Textured
Grille Fabric

erte for FREE ILLUSTRATED KwiKit BOOKLET
Desk A-1, University Loudspeakers, Inc.,
80 So. Kensnco Ave whlie Plams, N.Y.

FS_‘EI Mm&ﬁ Sounde b7 -am

Letters (Continued from page 24)

only opened up the 15-meter Novice band for me,

but has done so at a cost far below that of any

other way open to me. Thank you very much for

making it possible for me to have this fine piece
of equipment in my shack.

Jor~N Kriec, KN2ZGF

Middletown, N. J.

It’s our pleasure, John. Keep watching
POP’tronics for more such projects. They'll be
coming along soon.

Dep't. of Information

® This letter speaks for a lot of us readers who

have an interest in the most modern branch of

electronics—computers, memory circuits, etc. There

are many simple circuits which could be adapted

for the home experimenter. Could you show us
some of them soon?

BOB TRAGESSER

Wilmette, III.

Turn fo “After Class” in this issue, Bob.

® Sometimes when tuning between 10 and 30 mc,,
we get “buzz-saw” signals. What are they?

Birr Hobson

LAaxNy ErpmHIC

Redlands, Calif.

What you hear, fellows, is radioteletype or fre-
quency shift keying, perhaps from the U.S. to Eu-
rope. The buzz is actually code being sent at 100
words a minute or so—a good reason for only
“noise.”’ 30—

30

NOW YOU CAN SECURE A

HIGH SALARIED - TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating

 unlimited op‘gortumt:es for high salaries, with rapid advancement in

INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

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

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

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

Resident training {s easier and costs less than
you may think! We provide housing and part-
time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America’s fastest grow-
ing and most exciting industry, write for free
booklet , . » no obligation,

———————MAIL TODAY—————~—=
Please mail immediately this free booklet without obh’gaﬂon

This Minneapolis-Honeywell systom
controls hundreds of automatic man-
ufacturing operations. Experience
on live equipment Is emphasized at
Bailey and is another reason for the
tremendous backlog of high pay posi-
tions waiting BAILEY GRADUATES.

VETERAN APPROVED

”'”"chs

tan

BAILEY TECHNICAL SCHOOLS

1625 S. Grand ¢ St. Louis 4, Mo.

0lomargy, |
if
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Louis
“Satchmo®
Armstrong

sounds

of our time
are timeless on

SOUNDCRAFT Tares

with MYLAR* BASE

Ageless “Mylar” base and agzless plasticizer-free
Soundcraft oxide ccating—-hese are the reasens
why lifelike sound is yours fcrever, only with
Soundcraft “Mylar’ base tapes 3ecause no other
tapes offe- comparablz qual ty. a Soundcraft product
is inevitably the cho ce of ttcse who immortalize
historic everts, inasterwcrks in music, or the soand
in a great CinemaS:zope film! When you record sounds
worth saving...enjoy their re-creation...their
re-living...on Soundzraft “Mylar* base tapes!

Write for free booklet! Buy thes2 Soundcraft taszs:

PLUS 50 - 50%, lunge- plag— PLIS 100 - twice as much on a rzel —
LIFETIME - guaranteed for life

*DuPont Trade Matk

REEVES SOUNDCRAFT CORP., 10 E. 52 St., N.Y. 22, N.Y. West Coast: 338 N. LaBrea, L A. 36, Cal.
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The TRUTH About
ELECTRONICS!

Electronics is the fastest-growing major U. S. industry.
. 4,200 companies employ a work force of 1,500,000, with
' " sales of $11.5 billion annually. And Radio-TV servic-
ing and broadcasting continues strong . . . better than
ever before. Latest count: 120 million radios plus over
40 million TV sets. Here is real opportunity for men
who'are willing to prepare for the future.

APPROVED
FOR
VETERANS

o L

I would like to send you my FREE book shown above.
It will tell you all about the Electronics-Radio-Televi-
sion field . . . show you the many high-pay careers
open to trained men . . . and explain how you can
qualify yourself in a minimum of time, at a minimum
of cost. Demand for Central graduates greatly exceeds
the supply. Just check the positions held by these re-
cent Central graduates picked at random from our files:
Vince Kyfes. LABORATORY 'ENGINEER, Thompson Products:
Harold J. Baert, STUDIO ENGINEER, Station WCCO-TV:
Paul Stewart, INSTRUMENT TECHNICIAN, Atomic Energy
Commission; Vernon Herlgstad, TECHNICAL WRITER, Collins
Radlo Co. Over 50,000 successful graduates since 1931.

CE Lo
Clip and Mail TODAY — No Obligation!

"ELECTRONICS DIVISION—Central Technical Institute i
Dept. A-107, 1644 Wyandotte St., Kansas City 8, Mo.

(Offering englneering technlclan curricula accredited

by Engineers Council for Professional Development.)
Tlease tell me more about how vour training can qualify ME
for a2 high-pay Electronics career. (Check specific field(s) of
interest below, if vou wish.)

O Radio [ Guided Missile [ Technical Drafting '
O Television [ Atomic Energy  (J Armed Forces

O Color TV 0O Radar O Civil Service

O Electronics O Aviation O Your Own Business l
{0 3] S S S o oy —— > ]

| am interested in (O Home Study [ Resident Training .

Nome
Address.
; City. .

Stofe. ... — County

MEMBER
Mationol Hame Study

Couneil Age.
Motionol Councif of
Terhnicol Schools

Education

Koreon Vets, give dischorge date
C X ¥ N N N N N N N N N N N ]
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IRON AIDS ACCURATE DRILLING
- When a hole must be drilled precisely
in plastic, an indentation made by touchihg

the tip of a hot soldering iron to the spot
will serve to start the drill. Coil forms of
Bakelite and other insulating material can
be drilled more accurately using the same

method. —J, A. C.
CEMENT FOR NEATNESS

Exposed circuit wiring will have a neat,
clean appearance if you cement parallel
wiring together. Just dab the wires with

e o P

rubber cement, then press them together
with your fingers. This method is quicker
than bunching wires together with a string.

—K. M.

BULB STORAGE IN FILM CAN
To store pilot lamps and flashlight bulbs
where they won’t get lost or broken, keep
them in an empty 35-mm. film container.

A slip-on pencil eraser placed over the en-

Always say you saw it in—POPULAR ELECTRONICS



New Transcription-Type Tone Arm
Makes (OLlaro World’s First

g . .
l.'..u@ .h.'i

igh Fidelity Changer

new COZZQTO CONTINENTAL, model TC-5a0

The Turntable That Changes Records

From Collaro, Ltd., world’s largest manufacturer of rec-
prd playing equipment —comes the most significant develop-
ment in the field in years—the new transcription-type tone arm.

This arm, exclusive with Collaro, literally changes the con-
ventional record changer into a brand new instrument— a
TRANSCRIPTION CHANGER — with features of the finest
professional equipment.

The arm is a one-piece, spring-damped, counter-balanced

nit which will take any standard high fidelity cartridge. It
s free of any audio spectrum resonances. It permits the last
record to be played with the same low stylus pressure as the
first. Between the top and bottom of a stack of records there
is a difference of less than a gram in tracking pressure as
compared with 4 to 8 grams on conventional changers. Verti-
cal and horizontal friction are reduced to the lowest possible
level. These qualities, found only in the Collaro Transcription
Changer, insure better performance and longer life for records
and styli.

In its superb performance, the new Collaro Continental,
Model TC-540, meets the rigid requirements for high fidelity

October, 1957

equipment. Here, for the first time in a changer is professional
quality at a record changer price. The Continental is $46.50.
Other Collaro changers are priced from $37.50 up. (Prices
slightly higher west of the Mississippi.)

In addition to the new tone arm, the Collare Coatinental features
include: 4 speeds, manual switch for turntable operation; wow and
flutter specifications — 0.25% RMS at 33'% RPM —superior ta any
changer in the world; automatic intermix; autamatic shut-off after last
record; heovy duty 4.pole, shoded pole induction motor; heavy rim-
weighted bolanced turntable; muting switch ond pop-click filter far
elimination of extrcneous noises; jom proof machine-y; pre-wiring for
easy installation; oftractive two-tone color scheme 1o fit any decor;
trapicalization to operate under adverse wecther and humidity con-
ditions; easy mounting on pre-cut boord or base; cusom testing at the
_fcctory_fo:wow, flutrer, stylus pressure and ccrrect s2t down position.

FREE: Colorful new catalog describes complete Collaro -
line. Includes helpful guide on building recerd collecFon.
WRITE TO Sl
ROCKBAR CORPORATION
Dept. E010 | -
650 Halstead, Mamaromeck, N.Y, | s

Rockbor is the Americar soles agent for Colloro cnd othsr hﬂl companies.
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leads in Quality Electranic
Test Equipment, at Lowest Prices!

NEw! EMC Model 301

Speedi Tube Tester

Precision crafted for

checking tubes in seconds.

Only 2 settings to make.

Checks for shorts, leak-

ages, and quality. Qver 375

tubes now listed, including ¢

0Z4 tube. New listings ¢

available. Uses line volt-

age regulation. Saves pre-

cious time and quickly

pays for itself. Also avail-

able with 712" meter.

Model  301P, illustrated

with 412 plastic front meter, in oak carrying case,
$47.50; In Kit Form, $33.20.

Model 301C, Sloping Counter Case, $46.50; Kit, $32.60.
Model PTA, Picture Tube Adaotor (to check and rejuven-
ate picture tubes) . $4.5

NEw! EMC Model 108
Handi Tester
The only appliance and auto battery
tester in its price class to use a
D’Arsonval, instead of an iron vane
type meter. You get exclusive advan-
tages of maximum accuracy, maxi-
mum scale length, and minimum
battery replacement cost . . . at no
extra cost. Complete with test leads
i and instruction manual. Wired,
$15.95; In Kit Form, $12.95.

*

NEw! EMC Model 905-6A 3

Battery Eliminator, Charger, _ o

and Vibrator Checker
A MUST for auto radio service.

Features continuously variable ‘ "J _
&
&

ot
»
o’

voltage output — in either 6 or &
12 volt operation. Checks all 6

or 12 volt vibrators, Model 905-

6A (Comb.) Wired, $67.90; Kit,
$44.90. Model 905, Battery
Eliminator and Charger (only) Wired, $37.50; Kit,
$28.90. Model 906, Vibrator Checker (only) Wired,
$31.80; In Kit Form, $17.05.

NEW! Model BEA, Battery Eliminator Adaptor (for
Transistor Radio Checking) _...Wired, $9.70

Yes, teil me more, send me—FREE—a detailed catalog
of the complete EMC line. PE-10

NAME
STREET
CiTY ) o STATR . 8

Electronic Measurements Corp.
M c 625 B'way ¢ New York 12, N. Y.
Ex. Dept. 370 B'way, N. Y. 13

o

4

Tips (Continued from page 32)

velope of each bulb is a further safeguard
if the can of bulbs is carried in a tool kit.
—J. A.C.

PAPER CLIPS AS MOULDING CLIPS

Special clips are made for holding exten-
sion wire neatly along baseboard mould-

e

o,
z D b
ing, but paper clips do the job just as well.
Put a slight bend in the larger loop at one
end of each clip, then push the other end
between baseboard and wall. —K. M.

FOIL PROTECTS WIRE

The insulation on a wire will be pro-

aluminum foil is used as a shield. Just
punch a hole in the foil with a nail, slip it
over the wire and tear it off when the sol-
dering job is completed. —K. M.

SHOCKPROOFING TABLE RADIOS

A c./d.c. table radios which have metal-
plate bottoms to which the chassis is
screw-fastened can be dangerous. If the
chassis (and hence the metal bottom
plate) is connected to one side of the a.c.
line, placing the radio on a metal sink or
gas range can blow a house fuse. Small
children might touch the bottom plate
while in contact with a grounded object
(see page 58). It's a good idea to replace
metal bottom plates with duplicates made
of Masonite or Presdwood. This insulating

Always say you saw it in—POPULAR ELECTRONICS



SEND FOR THIS FREE

BOOK NOW!
&

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREEL NEW YORK I4, N.Y.

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

October, 1957

Pay-as-you-learn. You need pay for only one
study group at a time. Practical work with
very first lesson. All text material and equip-
ment is yours to keep. Courses for the beginner
and advanced student.

I RCA Institutes, Inc., Home Study Dept. PE-107 ]
350 West Fourth Street, New York 14, N. Y, I
Without obligation, send me FREE 52 page CATALOG on Home i
Study Courses in Radio, Televisicn and Color TV. No Salesman will call. I

|

|

|

{

|

b NQriE cpo o Syt BBE B tut e SOl - 4 ST o D e § AR B

| Ploase Print |

R 7 T R PRy | SRR | NP PR PRI~ B !

| |

| Cit¥amagh snage bt e oo oo cda K ifims Zones .ot State. e anabiie.. :

| KOREAN VETS! Enter discharge date. _—

[ Ta save time, paste coupon on postcard

B e s s e S e p— J
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GUSTOM HIGH FIDELITY KITS

AM/FM TUNER

-l ,e»tnmwum}
Ir.’ » §~§.j

O‘;ﬁsgww _WQ

2 uv for 20 DB quieting, AFC plus Defeat, Full Fre-

quency Response, 300 KC bandwidth,

Model KC-400 Less Cage $34.95 - (rep. ex.
Wired and Tested 59.95 TAX INC)

20-WATT
INTEGRATED
AMPLIFIER

Power Response CONSTANT at 20 Watts, 1 == OB Full
Frequency Response, Infinite Equalization Bass Treble
Controls; 3 Hi, 1 Low inputs.
Model KC-401 Less Cage $46.00

Wired and Tested  64.95

ool

5% STEREOPHONIC KITS

AM,/FM
STEREOPHONIC
TUNER WITH
WIRED FM
FRONT END

NEW DIMENSIONS IN SOUND—Each section used indi-

vidually or together—0.9 uv for 20 DB quieting, 330

ke Bandwidth 3-gang variable AM tuning, 15 uv per

meter loop sensitivity.

Model KB-402 Less Cage $69.95 (rep. Ex.
Wired and Tested 99.50 TAX INC)

40-WATT
STEREOPHONIC

79 > AMPLIFIER
\)

cabﬂ

NEWEST DEVELOPMENT IN STEREOPHONIC SOUND FOR
THREE DIMENSIONAL LIFE-LIKE REALISM!
Twin 20-Watt Channels—Each with FULL PRE-AMP
sections and Master Yolume Contrel.
Model KB-403 Less Cage $ 8250

Wired and Tested 109.50

For full details, see your focal dealer or write

TELEMATIC INDUSTRIES, INC.

16 HOWARD AVENUE, BROOKLYN 21, N. V.

Tips (Continued from page 34)

board can be screw-fastened to the bottom
of the cabinet or chassis as the metal plate
was before. It would be best to paint the
exposed chassis screw heads with Duco

cement and then cover them over with
strips of insulating tape to avoid the possi-
bility of a short from that area. Any ex-
posed screws on the back cover which
contact the chassis should be insulated in
the same way. -4. T.

MORE ON LIGHT BULB RESISTORS

By using the formula R = E*/W, you can
calculate the ‘“hot” resistance of ordinary
electric light bulbs. (See page 54, June
1957 issue.) The series resistance of some
common wattage bulbs is given in the
following table. —C. C. D.
Wattage Resistance Wattage Resistance

6 2280 40 343
75 1825 50 274
10 1370 60 221
15 912 75 182
25 547 100 137

PILL BOTTLE COIL FORM

Try plastic pill bottles as coil form
sources. You'll find the plastic is low-loss

1. illes

enough for most coils and that the cap
provides a convenient means of mounting.
If you fasten the cap to the chassis by a

Always say you saw it in—POPULAR ELECTRONICS



model S-38D $49.95

Wonderful starting point for
the new amateur or short-wave
listener. Same meticulous
engineering found in all
Hallicrafters equipment—at
down toearth prices. Coverage:
standard broadcast from 540-
1650 kc. plus 3 short wave
bands from 1650 kc. to 32 Mc.

model S-53A $89.95

Has easy-read overseas dial
with international stations
indicated. Electrical band-
spread and logging scale. Com-
plete with 5 in. speaker, head-
phone jacks plus phono-jack.
Two stages of i.f. Coverage:
standard broadcast from 540-
1630 kc. plus four SW bands
over 2.5—31 and 48—54.5 Mc.

model S-85, S-86 $119.95

A superb receiver that pulls
them in on 10, 11, 15, 20, 40
and 80 meter amateur bands.
Over 1000° calibrated band-
spread gives better selectivity
on large easy-to-read dial.
Features separate tuning con-
denser and built-in PM 5”
speaker. Coverage: Broadcast
band 540-1680 kc. plus three
S/W bands 1680 kc—34 Mc.
S-85 AC, S-86 AC-DC.

model S-94, S-95 $59.95

Advanced models that bring in
emergency radio, police and
fire calls. Newly engineered
FM chassis provides low fre-
quency drift and low noise
figure. Modern styling with
simplified control gives easy
operating. Coverage: S-94—30
to 50 Mc; S-95—152 to 173 Mc.

W

o ! w"“

S

e

model SX-99 $149.95

The best at its price with all
features demanded by DX
enthusiast. Has *‘S” meter,
separate bandspread tuning
condenser, crystal filter and
antenna trimmer. Easy-read
dial has over 1000° calibrated
bandspread through 10, 11, 15,
20, 40, and 80 meter amateur
bands. Coverage: standard
broadcast 540-1680 kc. plus
three Short-Wave bands 1680
lc-34 Mec.

model S-102, S-106 $59.95

The only inexpensive complete
receivers for 2 and 6 meter
bands. New models with all of
Hallicrafters famous engineer-
ing. Have 7 tubes with recti-
fiers, built-in 5” PM speaker,
low frequency drift, compact
bandspread design, phone
jacks. Coverage: S-102—143 to
149 Mc. in 2 meter band; S-106
—49 to 55 Mc. in 6 meter band.

model SX-104, SX-105
$89.95

Two new high frequency crystal
controlled/tunable receivers at
low cost. First time available
on single band receiver. Ideal
for monitoring government
marine, fire, police and other
emergency frequencies. Cover-
age: SX-104—30 to 50 Mc.;
SX-105—152 to 173 Mc.

THE NEW ONE
THAT’S ON THE

DRAWING BOARD
TODAY!

where the best ideas in communications

o
isé?.':%x 5&'

Available with convenient terms
from your Radio Parts Distributor

&l & & are born!

CHICAGO 24, ILLINOIS

slhae
i
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[ Ti ips (Continued from page 36)

= ‘ machine screw, the finished coil can be
956 Catalog ¢ No- \ﬁ and/ NW simply snapped into place. -W. B. R.
JUST OFF THE PRESS

World Radio’s

.} 1958

CATALOG

From ‘‘the World’'s Largest
Distributor of Amateur
Radio Equipment!’”

FREE!

Over 200 Pages!
More than 15,000 Items!?
Hundreds of [lllustrations?

Clsbe Chief 90
A completely bandswitching. 90
watt transmitter for 10-160M.

CLOTHES HANGER HOLDS WIRE

Storing extension wire is a cinch if you
wind it on an altered clothes hanger. Con-

Here’'s a compact, 8x14x8",
sturdy rig with well-filtered,
built-in  power supply. Pi-
network matches most anten-
nas from 52-600 ohms. Modi-
fied grid -block keying is
employed for maximum safety.
Has provisions for VFO input
and operation. Kit form in-
cludes complete manual and all
tubes and parts. Meter and
cabinet carefully shielded for
reduction of unwanted TVI.

vert the hanger into a reel by bending in
the sides. Hang on a nail or in the clothes
closet. —K. M.

SPEAKER CONE REPAIR HINT

' Have you ever found it difficult to repair

a torn speaker cone successfully? The rea-
son may be the use of ordinary cement,
which contracts when it dries. This causes
the speaker cone to warp, and the voice
coil will frequently be displaced enough
for it to rub the pole pieces. By using
rubber cement for repairs, this possibility
| can be avoided. Even when dry, rubber

cement remains {lexible. J. A C.

Net: $67.50 Kit: $54.95

Globe Sesut 680

65 watts CW; 50 watts on
fone, plate modulated.

A compact, self - contained, .
bandswitching transmitter for Net: $99.95

operation of the 6 through 80  ii. sg4.95

meter bands, with built-in

power supply. High level mo- ived: X
dulation is maintained. TVI- S MO HANDY LIGHT HELD TO WRIST
suppressed cabinet. Pi-network $10.00 Down

For poking around in dark places inside
radio consoles or hi-fi cabinets, give your
hands a built-in light. Strap a flashlight

output on 10-80M ; link-coupled

on 6M, matching into low im- $8I°

pedance beams. New type,
shielded meter. Glob¢ Scout

66 is identical, except band- per mo,
switching 10-160M. Size:
8x14x8”.

SEND FOR COMPLETE BROCHURE®

r--—----—--—---q
O Free Catalog! Info on [J Chief [J Scout PE

7]
NAME:  oromiimbami. sy s s e b s i1
o0 ey i
l A QATESS 2 ovms o mniss 76 b+ 5 fee BRI oo sstood s nasr oGP E ‘
B City & State: . sy s oo i |

l WOllD S MOST PERSONALIZED RADIO SUPPLY HOUSE

! /ﬁf*izéwéb’ %deo |

I (either standard or penlite size) to your
L wrist with a wide rubber band. Both hands
Al | will be free for work and the light always

1 | directed where and when needed. —K. M.
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in RADIO-TV-ELECTRONICS

“You might like to know that since I have started this course,
my company has given me a $32.00 a month raise. They seem to
think anybody who has enough interest in their job to study at
home is worth more money.”—Frank J. Mulvey, 910 124th St.,

S., Renton, Washington

What would a raise of just $8 a
week ($416 per year) mean to you?

Think of it! Only one $8-a-week raise {such as Frank Mulvey
received) will repay your investment in CREI training, and leave
Your increases in
pay thereafter are all pure profit, and you’ll be prepared for
many more promotions and pay raises in the future years of

you a substantial profit the very first year!

your life!

Today thousands of electronics hobbyists have an op-
portunity to turn their hobbies into profits. It’s the
‘‘Age of Electronies’'! Trained men are in crucial
demand! You may 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 electronic
engineering technicians. But your “‘true love” is elec-
tronics. Why not awaken to your opportunities—now.

ELECTRONICS IS SCREAMING FOR
MEN LIKE YOU!

Here is just one of the high-level opportunities avail-
able from coast to coast:

“‘Just ahout four months have passed since ] made my
first recruiting trip to CREIL. As a result of that visit
Messrs. Kohs, Plante and Wenger are now members 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.

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-
tronics opportunities.

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

Yoy

fatumre

'#‘ the

Bew woarja ok “A
nx.nc'rnomcs )

nASad . oy
cofimyy E

MILTARY oy
COMMUNICATIO N,
MANUFACY Yorss

X7

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 gcod pay in the mushiroom-
ing electronics industry.

SEND FOR FREE BOOKLET. IT TELLS YOU HOW

How to 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 husiness per year, not
counting military orders. Take TV for example: There
are over 10,000,000 TV sets and over 501 TV stations
on the air. Color TV is pushing ahead furiously. There
is but one field of maximum opportunity in this elec-
tronic age.

CRE! 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 assistant and now to junior engineer. [
have CREI to thank.””—Frank A. Eckert, 28 Clover
Lane, Levittown, Pa.

VETERAN?
If you are eligible for training under the
new GI Bill of Rights, check csupon for
full data.

LIKE TO STUDY IN WASHINGTON?
CRELI also offers resident instruction at
same high level day or night. Classes
start often. Check coupon for Residence
School catalog. Qualified residence grad-

FAMOUS FOR
30 YEARS

CREL is known
and respected
throughout the
E€lectronic world.
Since 1927 we
have trained thou-
sands_in the mili-
tary, industry and
government,
TASK ANY ENGI-
NEER."

\am{.es earn degree: ‘‘Associate in Applied

MAIL THIS COUPON . . . TODAY!

| EyroveD CAPITOL RADIO ENGINEERING INSTITUTE
| . ECPD Accredited Technical Institute Curricula—Founded in 1927 |
TYPE OF PRESENT WORK. ............ Dept. 1210-D, 3224—16th St., N.W., Washington 10, D. C. D 1 i
l CHECK "CI Electronic Engineering Technology '
. FIELD OF O Broadeast (AM, FM, TV) Engineering Technology
l SEHCOLRBRCECEO DL IR LLELLEES GREATEST [ Television Engineering Technology l
e oo e e INTEREST O Aeronautical Efectronic Engineering Technology
| &1 retRONICS 1
l EXUERIENCE] Us gy mmen ~opall-mn g xen NAMEIRE ot v ovimmatt o o o B o8 o 8 g et S0 w0 8 . o bbwclac A ol o o 00 ew i Aﬂl '
: IN WHAT BRANCH OF ELECTRONICS ARE Street! s, hdeiak bl o da s s A e o, bndd me o n chdaab see A b LB se ddmas I
I ROUSMOST INIERESTED 2 gl oy City) Bamihly. ¥ntieg: . Fer. . - _Zone ... ....State e l
............................ CHECK J Home Study O Residence School {3 Korean Veteran
o o 0 5 o 0 (5 5 o £ oy 3 £ 0 (o oy 00 o £ 3 55 (0 ) i £ e 0 o e o e s o e
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Where else hut m

* aTaudberg
could you receive

such Tape Recorder
Yalues

SR

Speeds—17, 3%, 7Y% ips—without audible
wow or flutter at any speed.

A hand-rubbed furniture cabinet and luggage
transport case in one unit.

Microphone included has flat response within
3db to 13,000 cps.

Balanced Playback Amplifier with measured dis-
tortion of under 1% at 2 watts, 5% at 3.3
watts.

High quality, high fidefity, Goodmans Speaker
with a wide-range frequency response.

Playing time up to 4 hours, 16 minutes at 1%
ips on standard 1,200 ft. roll of tape.

Superior built-in quality to provide better than
ever audio performance at the Incomparable
Value Price of $299.50.

Ask your dealer for a
demonstration or write for
full information to:

(%)) Tandbery
10 €, 52nd St., New York 22, N. V.

40

BOOKSHELF

“"ELECTRICITY AND ELECTRONICS—
BASIC" by William B. Steinberg and Wal-
ter B. Ford. Published by American Tech-

nical Society, 848 East 58th St., Chicago
37, Ill. 235 pages. Hard cover. $4.50.

As the title states, this is a basic book;
it might even seem too basic to the aver-
age P.E. reader. However, although most
ol us are familiar with tubes and tran-
sistors, we are apt to hesitate a bit when
someone asks: ‘“Well, just how is electric-
ity made anyway ?"" Chapters such as those
on generation and transmission of power
will answer that question—and many
others. Written in a simple, concise and
down-to-earth way, the book includes some
small construction projects, none of which
would be difficult for the P.E. reader.

Recommended: for newcomers to elec-
tronics and for the old-timers wanting a
quick review.

L0 SR v U ue s

"ADDITIONAL 1957 TELEVISION SERV-
ICING INFORMATION'" compiled by M.
N. Beitman. Published by Supreme Pub-
lications, 1760 Balsam Rd., Highland Pk.,
Ill. 192 pages. Paper bound. $3.00.

The most recent of an extended series
of publications, Beitman’s new compilation
includes service data from A (Admiral) to
Z (Zenith). Relying on factory informa-
tion, the new volume contains a cross
section of the most popular of the late
1957 TV receivers and is meant to supple-
ment, not replace, the ecarlier 1957 edition.

Recommended: to the TV serviceman
and technician, who will find it an inex-
pensive means of Kkeeping abreast of the
latest in television circuitry.

AV S e O e

"MASTER INDEX to Supreme Publications
Most-Often-Needed Television and Radio
Servicing Information." Published by Su-
preme Publications, Highland Park, IIIL
48 pages. Soft cover. 25 cents.

This handy booklet contains a complete
cross-index of the Supreme manuals. List-
ing all radio and TV material from 1948
through 1957, the Master Index provides
direct reference to the volume and page
where needed material can be found.

Always say you saw it in—POPULAR ELECTRONICS




ONLY

CIRCUITS AT HOME

with the New Improved
PROGRESSIVE RADIO "EDU-KIT"

COMPLETE HOME RADIO COURSE

Now Includes * No Knowledge of Radio Necessary
s TRANSMITTER % No Additional Parts or Tools Needed
¥ SIGNAL TRACER * Excelient Background for TV
% SIGNAL INJECTOR * School Inquiries Invited
v CODE OSCILLATOR * Atiractively GIft Packed

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

""The '‘Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Rudio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio theory, construc-
tion practice and servicing. THIS IS A COVPLETE RADIO COURSE |IN EVERY DETAIL.

You wlll learn how to build radios, using regular schematics; how to wire and solder in
a professional mann how to service radios, You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

learn the basic principles of radio. Ycu will construet, study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You w Il learn
and practice code, using the Progressive Code O:citlator. You will learn and practice
trouble-shooting, using the Progressive Signal Taacer, Progressive Signal Injector, Progres.
sive Dynamic & Electronics Tester & the accempanying instructional material.

You will receive training for the Novice, Teck1ic an and General Classes of F.C.C. Radio
Amateur Licenses. You will build 16 Receiver, “raismitter, Code Osciliator, Signal Tracer
and Signal Injector circuits, and learn how to operite them. You will receive an excellent
background for Television, Mi-Fi and Electronics

Absolutely no previous knowledge of radig or sclence is required.
product of many years of teaching and engineering experience. The will pro-
vide you with a basic education in Electronics and Radio, worth many times the complete
price of $19.95. The Signal Tracer alone is worth more than the price of the entire Kit.

~ THE KIT FOR EVERYONE

You do not need the slightest background and backgrounds have successfully

in radio or science. Whether you are inter- 1 the '‘Edu-Kit’' in more than 79 coun-

i Radio & Electronics because you toie= of the world. The '‘Edu-Kit" has been

interesting hobby, a well paying carefully designed, step by step, so that

or a job with a future, you will find »ou cannot make a mistake.” The ‘‘Edu-Ki

the '‘Edu-Kit’' a worth-while investment. #Mlows you to teach yourself at your own
Many thousands of individuals of all rate. No instructor is necessary,

The *'Edu-Kit'' is the
‘Edu

PROGRESSIVE TEACHING METHOD

The Progressive Radio "Edu-Ki is the foremast educational radio kit in the world,
a is universally accepted as the standard in tite ®eid of electronics training. The "'Edu-
Ki uses the modern educational principle of '*Lea n by Doin Therefore you construct,
learn schematics, study theory, practice trouble-shooting—all in a closely integrated pro-
gram designed to provide an easily-learned, thorouah and interestinq background in radio,

You begin by examining the various radio parts of the ‘'Edu-Kit."”' You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build a more advaiced radio, learn more advanced theory
and technigues. Graduvalty, in a progressive wnamner, and at your own rate, you will
find yourself constructing more advanced multi-tubs radio circuits, and doing work like a
professional Radio Technician,

Included in the ‘‘Edu-Kit’’ course

E ixteen Receiver, Transmitter, Code Oscillator,
Signal TYracer, and Signal i

Injector circuits, These are not unprofessional ‘‘breadboard’’
experiments, but genuine radio circuits, constructed by means of professional wiring
and soldering on metal chassis, plus the new nmethod of radio construction known as
“‘Printed Circuitry.’’ These circuits operate on yowr regular AC or DC house current,

THE "EDU-KIT" IS COMPLETE

You receive all parts and instructions necessary to build 16 different radio and elec.
tronics circuits, each guaranteed to operate, Our Kits contain tubes, tube sockets, vari=
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils,
hardware, tubing, punched metal chassis, Instrucktion Manuals, hook-up wire, solder, etc.

In addition, You rec e Printed t rials, including Printed Circuit chass
spccial tube sockets, hardware and instruc Ywu also receive a useful set of tools,
professional electric soldering iron, and a self-pawered Dynamic Radio and Electronics
Tester, The ""Edu-Kit'" also inciudes Code fnstructions and the Progressive Code Osciilator,
in addition to F.C.C.-type Questions and Answers for Radio Amateur ense training. You

ill also receive lessons for servicing with the Frogressive nal Tracer and the Progres«
sive Signal Injector, a High Fi y Guide and a Quiz Book. You receive Membership in
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts, tools, instructions, etc, Everything is yours to keep,

T o———

' [ PRINTED CIRCUITRY | |

At no Increase In price, the ' Edu-Kit"
now Includes Printed Circultry. You bulid
a Printed Circuit Slgnal Injector. a
unique servicing Instrument that can de-
tect many Radio and TV troubles. This
revoluti y new i of radio
construction is now becoming popular In
commercial radio and TV sets.

[J Send “Edu-Kit” Postpaid.
[] Send *'Edu-Kit"* €.0.D. ¥ will
[J Send me FREE additional infor

A Printed Circult Is a spectal insu- Name .......ooiieiiiiiin,
lated chassis on which has been depos-
ited a conducting material which takes ’ Address
ddress ...as.hd.etinis a scenam -

the place of wirlng. The varlous parts

are merely plugged In and soldered to |

terminals, t
Printed Clreultry is the basls of mod- |

ern Automation Electronics. A knowl- |

edge of this subject is a necessity today

| for anyone {nterested In Electronics. “

jm——— e
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BUILD 16 RADIO

$ 995

FREE EXTRAS

® SOLDERING IRON

e ELECTRONIC TESTER

® TESTER INSTRUCTION MANUAL

® HIGH FIDELITY GUIDE ® QUIZZES

® TELEVISION BOOK ® RADIO
TROUBLE-SHOOTING BOOK

® MEMBERSHIP IN RADIO-TY CLUB:
CONSULTATION SERVICE o FCC
AMATEUR LICENSE TRAINING

® PRINTED CIRCUITRY

1 enclose full payment of $19.95.
i $19.95 plus postage.
mation describing “Edu-Kit.”

PROGRESSIVE

497 Union Ave., Dept. 537D, Brooklyn 11, N. Y.

| SERVICING LESSONS|

You willl fearn trouble-shooting and
servicing (n a progressive manner. You
will practice repairs on the sets that
you construct. You wil} learn symptoms
and caus troubles in home, portable
and car radios. You will learn how to
use the prafestzional Signal Tracer, the
unigue Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way, ybu
will be akie to do many a repair job for
your frierds and neighbors, and charge
fees which will far exceed the price of
the '‘Edu-Kit.'* Our Cansultation Service
will help You with any technical problems

you may have.

J. Stataitis, of 25 Poplar Pl., Water-
bury, Cormm., writes: '‘| have repaired
several seks for my friends, and made

money. The '‘Edu-Kit" paid for itself, |
was ready to spend %240 for a Course,
but 1 found your ad and sent for your
Kit."

ROM OUR MAIL BA

Ben Vaerio, P, 0. Box 21, Magna,
Utah: “'The Edu-Kits are wonderful. Mere
I am sending you the questions and also
the answe-s for them. | been in
Radio for the last seven years, but like

work with Racio Kits, and li
build Radio Testing Equipment. | en-
joyed every minute worked with the

ditferent Rits; the Signal Tracer works

fine. Also like to let you know that |
feei proud of becomlng a member of your
Radio-TV €tub.’”

1834 Monree Ave.,
: "Thought | would

that such a bar%\ c e h

a low price, | have already started re-
pairing radios and phonographs. My
friends were really surprised to see me
get into the swing of it so quickly. The
Troubleshaoting Tester that comes with
the Kit is reaily swell, and finds the
trouble, if there is any to be found.'

e A e

DUKITS" INC.

o

UNCONDITIONAL MONEY-BACK GUARANTEE™ — 7

ORDER DIRECT FROM AD
RECEIVE FREE BONUS RESISTOR KIT WORTH $5



this .a v
is great )
the tape recorder is buiit...

the new imported

NOR

the world’s most advanced allii

®
‘CONTINENTAL’

one portable tape recorder

L ¢ engineered by Philips of the Nether-"

o Tl g lands, world pioneers in electronics

¢ precisfan-crafted by Dutch master

== T i techairians

' @ styled by the Continent’s top designers

'~ ¢ three speeds (7, 3% and 1% ips)...

b ~ twin tracks...pushbutton controlled
& special narrow-gap (0.0002 in.) head
For the name ; i _ tor extended frequency response

and address & builtin wide-range Norelco speaker

of your nearest . & lightweight...easily portable...rugged

Noreleo dealer, i .
write to . also plays through external hi-fi set

NORTH AMERICAN PHILIPS CO., INC.
High Fidelity Products Division
230 DUFFY AVENUE, HICKSVILLE, L. 1., N. Y.
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YOUR TICKET TOA BETTER JOB
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More Jobs Than We Con Fill
Jobs in radio-TV-electronics are going begging. A commercial (not
amateur) F.C.C. license is your ticket to higher pay and more inter-
esting employment. We train you quickly — then help you find the job
you want!

Llearn by Mail or in Residence
Grantham School of Electronics specializes in preparing students to
pass F.C.C. examinations. Correspondence training is conducted from
Washington and Hollywood; resident DAY and EVENING classes are
held in both cities. Either way, we train you quickly and well - NO
previous training required.

Grantham Traoining Is Complete
The Grantham course covers all the required subject matter completely.
Even though it is planned primarily to lead directly to a first class
F.C.C. license, it does this by TEACHING you electronics.

Our Guorantee

If you should fail the F.C.C. exam after finishing our course, we guar-
antee to give you additional training at NO ADDITIONAL COST.
Read details in our free Booklet.

Two Compliete Schools

To better serve our many students throughout the entire country,
Grantham School of Electronies maintains two complete schools —one
in Hollywood, California and one in Washington D.C. Both schools
offer the same rapid courses in F.C.C. license preparation, either home
study or resident classes,

6eT YoUR FiRsT cLass commerciaL F.C.C.
License i 12 Weeks/

al

EEGRANTHAM™

Schoot of Electronies

Hhien..
HOLLYWOOD 1505 N. Western Aiu.
DIVISION e 40 21615

821~ 19th Street, N. W,
washington 6, D.C.
(Phone: ST 3-3614)

WASHINGTON
DIVISION

RGW
Qctober, 1957

o=

ER PAY!

This booklet

FREE!

Feres Proog. ...
that Grantham Students prepare for FCC ex»
aminations in a minimum of time. Here is a
listofa few of our recent graduates, the class
of license they got, and how long it took them:

; License Wk,
8.A. wilims, 1401 €. Muriel, Oclando, Fla. uo02

David Selgler, 216 Dowling, Walterhoro, $.C. 1510
w.D.Malns, 6332 $. Paramoant, Rivera, Calif. st 12
Paul Schuett, 1314 20th Ave., Longview, Wn. st 10
Robert Todd, 216 West End Ave, Cambridge.Md. 1t 13
Dan Breece, Station KOVE, Lasder, Wyo- st 12
Joe C. Davis, Station WABO, Waynesboro, Miss.  1st 1l
Paui Chuckray, 6874 Weber Rd. Attton, Mo. 1w

W. Raynolds, 238} Washington Bivd,, Venice Calif. 15t 1

MAIL COUPON TO NEAREST OFFICE

(Well [n snvelope or paste o postal card)

Grantham Schools, Desk 73-R

821 - 19th Street, N. W,

1505 N. Western Ave. OR
Washington 6, D.

Hollywood 27, Calif.

Please send me your booklet, telling how I can get
my commercial FCC license quickly. 1 understand
there is no obligation and no salesman will call.

Name...... o o iLonste > » © WP BT o) & o) oRoReRoRonene A Age ... .
AdAress.. coverereeessonennans
(], ey, 513 Do amabil B GO - YRR State.........

ty. t e
{am interested in:[_JHome Study,[_JResident Classes




PRECISION

...manufacturers of fine electronic
test instruments for over 25 years...

INTRODUCES

P|A|/C|O]

quality test instruments
in KIT FORM

For the first time —a line
of test instrument kits
engineered and produced
under the auspices of a
major test equipment
manufacturer...

and conveniently

Model V-70
Vacuum Tube
Voltmeter Kit

available directly
from your own
local electronic
parts distributor.

PRECISIONS’s 25
years of experience
is your assurance of
PACO’s superior
quality, styling,
performance

Model B-10
Battery Eliminator Kit
Net Price: $41.95

Net Price: $31.50
3 E

and value.

COMING SOON...
Model G-30
RF Signal Generator

Model Z-80
Audio-RF Signal Tracer

Model M-40
High Sensitivity V-O-M ¢

/

Model 5-50
5'" Oscilloscope Kit
Net Price: $47.50

Model C-20
Resistance—Capacity-
Ratio Bridge Kit

Net Price: $20.95

Model T-60
Tube Checker Kit
Net Price: $36.75

Available and on display ot leading electronic
parts distributors. Write for descriptive bulletin.

@@ ELECTRONICS CO., INC.

70-31 84th Street, Glendale 27, L, )., N. Y.

A Divisiol

n of

PRECISION Apparatus Company, Inc.
Export: 458 Broadway, New York 13, New York

TOOLS

and

GADGETS

CAPACI-TESTER KIT

With the Heath Model CT-1, you can
check most capacitors for “‘open” or “‘short”
right in the
circuit. Com-
pact and easy-
to-build, it will
detect open
capacitors
from about 50
#pfd. up, when
not shunted by
an excessively
low resistance.
It will detect
shorted capac-
itors up to 20
microfarads.

The CT-1 employs 60-cycle and 14-mec.
test frequencies. Completely self-contained,
it functions from the a.c. power line, and
uses an electronic beam “eye” tube for
‘‘quick-as-a-wink” indication. Price, $7.95.
(Heath Company, Benton Harbor, Mich.)

FLEXIBLE “MULTI-LAMP”

One lamp takes the place of many if you
use a “Multi-Lamp”’ which is easily moved
from place to place. A quick-coupler mech-
anism locks the light on a small mounting
bracket installed wherever lighting is fre-
quently needed. Other features include a
cool shade, 360° ball-bearing swivel, poly-
vinyl covering on the arm to insure rigid

)

flexibility, and a recessed bulb to eliminate

glare. The Multi-Lamp is available with
either 18” or 24” arms and with either 2-
or 3-conductor cords. (Moffatt Products,
Inc., 4824 Triton Drive, Minneapolis 22,
Minnesota.)

—30-
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EXPERIMENTERS, HOBBYISTS, ENGINEERS !

You should have VO ,.UM E H of the

TRANSISTOR
APPLICATIONS BOOK

applications

ALL NEW CIRCUITS

on RECEIVERS # AMPLIFIERS
VICE EQUIPMENT + GADGETS

PRICE 5"‘

Appifcation sections

HAM GEAR » SER

-

Volume 11 of the Raytheon Transistor
Applications Book contains a wide variety of
new applications never before published. And,
like popular Volume I, it’s more than a col-
lection of circuits, it contains complete con-
struction information including wiring dia-
grams, illustrations and parts lists. It has
complete sections on receivers, amplifiers,
ham gear, test equipment and a full section
devoted to a numbker of interesting and

®
Breellence in Eleclionies

useful transistorized gadgets,

There is a full section on basic transistor
theory and circuit design, too, plus a section
ofinstallation and wiring hints on transistors
and a lot of information on printed cCircuitry.

Whether or not you have Volume 1, if you
experiment +with transistors you should
have Raytheon Transistor Applications
Book, Volume 11. Get it from your Raytheon
Tube Supplier or send 50¢ to Raytheon,
Department V2.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts

October, 1957



Home, car, TV,
apphance repalrs

#540  NEWL
REDI-TESTER
KIT $12.95
WIRED $15.95

FREE =z

SAVES YOU 50% on your

TEST INSTRUMENT & HI-FI COSTS
50 KI—T‘S & WIRED MODELS to choose from!

You build El
LIFETIM

5 PUSH-PULL

SCOPE #4125
KIT $44.95
WIRED $79.95

-| Lowest-priced
professional Scope|

1957

VACUUM TUBE
VOLTMETER
#m
KIT $25.95
WIRED $39.95

O KITS in one» ev;nlng bufrthey last
E! OVER 1 MILLION in _use foday'

NEW! COLOR &
BLACK-8-WHITE
SMC TV
SCOPE #460
KIT $79.95
WIRED $129.50

®

33-00 Northern Boulevard

Show me HOW TO SAVE 50% on Laboratory Preci-
sion test instruments & Hi-Fi. Send FREE catalog &
name of neighborhood EICO Distributer,

LLCINY.

PE-10.

YIVM

{pat. pend.)
KIT $29.95
“WIRED $49.95

TUBE TESTER #4625
KIT $34.95 WIRED $49.95

NEW! PEAK-to-PEAK

#1232 & UNI-PROBE

1000 Ohms/Volt
MULTIMETER

#536

KIT $12.90
WIRED $14.90

TUBE &
TRANSISTOR TESTER

KIT $69.95 WIRED $109.95

NEW! W3 7
REAF siohaL | c B @ o b
GENERATOR f324 599 85
(150 ke to 435 mdl)
KIT $26.95  WIRED $39.95

TY-FM SWEEP
’g A e GENERATOR
| #eo
XIT $34.95

WIRED $49.95

MULTI-SIGNAL !RA(ER #1458
K 519.95 WIRED $28.95

V- 1000 Ohms/Volt
} MULTIMETER
#556
{42 METER)
KIT $16.90
WIRED $23.50

6y & 12V
BATTERY
ELIMINATOR

CHARGER &

WIRED $38.95

KIT $29.95

HIGHEST QUALITY HI-FI of the

NEW! FM TUNER #HFT90
KIT, less cover: $39.95*
WIRED, less cover: $65.95*
Cover; $3.95 *excise tax incl.

.' Zi z.:*
R-C BRIDGE & R-C-L
COMPARATOR {9508
XiT $19,95 WIRED $29.95

MASTER

CONTROL

PREAMPLIFIER #HF61

KIT $24.95 WIRED $37.95
with Power Supply:

KIT $29.95 WIRED $44.95

Test radio, hearing aid,
flashlight, photo-flash,
electronic equipment

batteries:

BATTERY TESTER
#1584

KIT $9.95 WIRED $12.95

only fr
lowest prices

NEWI!
40-WATT
Ultra Linear
HIGH

: 2 FIDELITY
Va2 POWER AMPLIFIER
SNF60 with ACRO T0-330 QUTPUT XFMR
i1 $72.95 WIRED $99.95

RETMA Res. Sub.
Box #1100
KiT $5.95 WIRED $9.95

- RETMA Cap. Sub.

Box #1120
KIT $5.95 WIRED $9.95

CHICAGO OUTPUT XFMR
KIT $57.95 WIRED $87.95

Williamson- type
INTEGRATED AMPLIFIER

#HF20
KIT $49.95 WIRED $79.95

) IN'I’EGRA'I’ED AMPLIFIER
HF52
KIT $69.95 WIkED $109.95

NEW! 12-WATT Williamson-
type INTEGRATED AMPLI-

FIER # HF12
KIT $34.95 WIRED $57.95

SYSTEM  #HFs) 4

NEW! .
COMPLETE with |
FACTORY-BUILT §
CABINET-2-WAY
HI-FI SPEAKER

$39.95

46
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Will There Be Another
“ANDREA DORIA’'?

Is the false security of radar to blame for ship collisions?

e 3 0 “","n‘_n‘ﬂ -

==
} ﬂ"‘ e

EL RIPPING CRASH as the “Stockholm”

tore into the side of the “‘Amdrea Doria” l=st
year cracked wide oper not only the unfortunate
vessel tut also the smug belief that sea disastzrs
wers a taing of the past. Fifty deaths tatted ap
sfter the sea had closed over the speedy Italian
liner were a Zrim punctuation mark to the ques-
tion beaeath the headlines:

“Has -ada- really made shipping safe?”

Tho answer comes s a surprise: ‘Nc!”

A 7ya.ck look at figures supplied by the Coes-
Guzrd “cr the past three avai_able years shows a

2y MIKE BIENSTOCK

Wide Worid Photos
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Modern radar installation on world's fastest
liner, the S.S. “United States," is considered tops.

steady, high toll of ship casualties by col-
lision: 263 in 1954; 244 in 1955; and 279
in 1956. Unfortunately, there is no accu-
rate breakdown of the number of ships
which carried radar, but the Coast Guard
sifted the 1951 figures and got some inter-
esting results. Of the 182 collisions involv-
ing ships of over 180 gross tons, almost
half—or a total of 90—involved vessels
which carried radar. And of that figure,
when the radar was in active use, under
bad visibility conditions, the Coast Guard
tagged radar as being a definite factor in
42 cases.

Is Radar Responsible? Now, of course,
the specific question is: In what way was
the radar responsible for the accidents?

Diagram at right illustrates how radar works. The "own ship” sends out a pulse which travels
at the speed of light, 186,000 miles a second, or | mile in 1/186,000 of a second.
is five miles away, it would take 5/186,000 of a second for the pulse to get there, and the same
time for it to come back. On the scope it would show as five miles. Actually, the pulse would
come back to the same antenna, but for purposes of clarity, this was not shown in the sketch.

48

Sample pictures of true-tracking radar. Scope at
left (with artist's arrows) shows picture two minutes
earlier than the one at right. Comet.like tails in-
dicate direction of vessels, easing plotting job.

The answer seems to be that the blame
falls not so much on radar itself, but on
the human factors involved in use of the
equipment.

Actually, there are two reasons for ra-
dar’s “deficiency,” as sea captains are
quick to point out—off the record. First,
there is the tendency of men on ships
equipped with radar to relax and let radar
“do the work.” But that, it was noted, is
not possible. Radar is only an adjunct to
good seamanship—it can’t take the place
of careful, competent work on the bridge.

As an example, more than one passen-
ger, home from an ocean voyage, has
pointed out that there was no perceptible
change in speed during fog or low visibil-
1ty. Although ship owners claim that their
standing orders call for complete obedi-
ence to international rules of navigation,
more than one skipper has admitted that
there are bonuses awaiting them if they
bring in the ship within a half hour or so
of schedule, and that there is a distinct
possibility of demotion to a lesser ship if
they're late too often.

The second reason lies in the use of the
radar itself. Conventional radar shows
only the relative or apparent motion of
objects in relation to each other, with the
“own ship,” the vessel from which the
signal is sent, stationary in the center.
This means that even the buoys and near-
by landmarks appear to be moving, while
ships which seem to be moving in one

If the target

POPULAR ELECTRONICS
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These traces indicate how off-center radar works.
At left, normal scope, with ship at center and land
masses, of no value, intruding. At right, “own
ship'' has been shifted and more water is shown.

direction may actually be heading in a
different direction.

With such a system, it is necessary to
plot each object on a chart to determine
its actual position. It can easily be seen
that if the man on the bridge makes a
mistake in plotting, or if he has too many
“plips” to plot at one time, the ship may
be in danger of collision. Investigations of
collisions have more than once placed the
blame on faulty plotting, as well as on
“radar hypnotism”-—when the operator
became almost literally mesmerized watch-
ing the scope.

Human Nature at Fault. Human nature
being what it is, it will probably be next to
impossible to make all sailors conform to
the “rules of the road.”” But there are sev-
eral new devices nearing the market
which will make it far simpler for the
radar man to keep his head above water,
and his vessel, too.

Both an American and an English firm
have, within the past few months, unveiled
“true-tracking” radar, an adaptation of
conventional radar. Sperry Gyroscope Co.

HOW RADAR WORKS

Radar is like a man standing in front of a mountain.
1{ he yelis and-—with a =10p watch— checks how long 1t
takes the echo to bounce back to him, he can tell how
{ar away the mountain is. For instance, if it takes two
seconds. he knows it’s about 1100 feet away How
come? Well, since it takes about one second for sound
to travel 1100 feet at sea level it would take two sec-
onds for the round trip. If it took 10 seconds, he
would knew that the mountain was about a mile away,
since sound travels ahout a mile in five seconds and
it would need twice that time for the round 1rip

The “vell” in radar is actually a very, ver short
burst of high-frequency radio waves pointed toward
the mountain, or any other “‘target. ' highly di-
rectional antenna. When the electromagnetic burst
traveling at about 186,000 miles a second. hits the
target, it bounces back, hiis the same antenna, and
appears as a “hlip’’ of light on the radar screen. The
distance away from the center of the screen is propor-
tional to the distance from the target. The receiver
does the work of calculating this distunce electronically
without a stop watch.

Therefare, if the target is one mile away, it will take
1/186,000 of a second for the wave to get there, and
another 1/186.000 of a second o get back. So, if the
pulse comes back 2/186,000 of a second after it is sen
aut, the sei “knows” that the target is one mile away,
and it puts the “blip” at the one-mile-mark on the
radar screen. At the same time, the radar antenna
turns constantly, sending out these signals in all di-
rections, so that it is continually painting”’ pictures
on the scope of what the antenna °see at various
distances all around.

and Decca Radar, Inc. will shortly market
devices that will show all objects which
are actually moving as being in motion

el
o e e e Pt
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Sperry’'s "Wanderer," former Navy vessel, is used as proving ground for new radar installations.

while stationary objects will be motionless.

By setting the ship's course and speed
into a small computer -attachment, the
radarscope will show, in effect, an “aerial
motion picture” of ships within range of
the scariner. In a panoramic presentation,
moving objects, including the “own ship,”
will appear in perspective as moving blips
of light with small comet-like tails to show
course of travel. Although this projection
will not completely eliminate plotting, it
at least will tell the navigator exactly
which ships present a collision course.

As an adjunct to Sperry’s true-tracking
device, the company also can incorporate
off-center radar, which allows the captain
to position his “own ship” anywhere he
wants to on the scope. In this way, if he is
in harbor, for instance, he can put the ship
at the point which eliminates most of the
land masses and gives him more of the
water on his scope.

Memory Tube Will Help. An additional
development which is about to be intro-
duced by Raytheon Manufacturing Co.

Boston Traveler photo from Wide World
i

50

goes one step further. It incorporates a
“memory” tube which stores all the in-
formation and can automatically plot the
movements of other ships. The skipper will
be able to feed the data on his course and
speed into the device and it will give an
automatic answer relating his course and
speed to other ships and objects. It will
also store the data indefinitely so that he
can check back whenever he wishes.

Actually, what Raytheon has done is put
the memory tube between the receiver and
the radarscope, so that everything the re-
ceiver “sees” is stored on the tube and can
be presented on the scope as the observer
wishes. And the actual track of other ves-
sels may be recorded for the captain to
watch. This would completely eliminate
the necessity for hand-plotting even thg
few ships required in true-tracking.

In other words, the “new” radar will be
more automatic, easier to use, and un-
doubtedly will make navigation at sea
much safer. However, radar will never be
able to eliminate the human factor from
seamanship — unless the
electronic brain entirely
takes over the running of
our ships. Until that
time, it will still be nec-
essary for our seaman to
remain constantly alert
and obey the rules of the
road, no matter how
tempting it may be to
rely on the “big eye” on
the bridge. Otherwise, we
may soon again lhear
those terrible words on
the international distress
band: “Mayday! Mayday!
Sinking fast .. .” It
may be another ‘“Andrea
Doria.” 30—

End of a gallant ship—the
"Andrea Doria" sinks . . .
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How To Give Orders To a

‘TELLING will get you
nowhere—nor will psy-
chology. Punching a com-
puter in the nose may elec-
trocute you. But punching
tape works wonders.
Communication between

A I N

humans and The process of translating the orders we

machines is one of the main technical prob- want to give into the machine “lingo” is
lems of our time. Our automatic machines called “programming.” In one type of pro-
are wonderful servants to our needs—far gram, the orders are in a punched pattern

superior to the human
slaves who accomplished
the technical feats of an-
tiquity, such as building
the pyramids or the Great
Wall of China. Our ma-
chine servants make far
more complicated struc-
tures. But these metal ro-
bots are strangers among
their flesh-and-blood mas-
ters, and they don’t under-
stand human language.

Machine *“Shop-Talk.”
To give orders to the com-
puters, which act as a sort
of brain to automatic ma-
chines, the orders must be
translated from human
language into machine
symbols, which form a code
lor the commands.

October, 1957

The first automatic
milling machine was in-
stalled at M.LT. Be-
low, the engineer holds
the tape which, via the
computer in the rear,
runs the tool at right.







