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The Turntable Kit

. . . Another

Weathers
Original

Now you can get the incomparable Weathers Synchronous Turntable in &7 {ofzm Ready to mount
in existing cabinet and sound system. ean be assembled iu a {ew mluales cuith qu

Designed on a New Principle

Light: Light construction eliminates the mechanical noises inherent in weight and moss — to a noise
level which is 25 db less than the noise recorded on the best phonograph records available today.

Compact: Motor and turntable (with your tonearm) can be assembled on o 14%” x 15%” motor-
board with a total overall height of only 215",

Smooth: The Weathers Turntable comes up to synchronous speed in 34 of one revolution of the
platter. Its very small 12 pole synchronous motor drives the aluminum turntable ot exactly synchronous
speed regardless of variations in line voltage or lood.

Silent: The unique Weathers Turntable Bearing Assembly is the lowest friction and quietest bearing
ever produced. The new principle drive system eliminates the mechanical noise caused by heavier
equipment. Acoustic feed back, rumble, wow and flutter are practically eliminated from the Weathers
Turntable. This kit includes the Weathers conical spring shock mountings which isolate the turntable ~ag—
from floor and table vibrations.

3 -

L — eem— . P — —
Plus the Weathers Discushion: A turntable pad of such
design that records are suspended by their outer dimensions
only, with no part of the playing surfaces touching any sup-
porting areas, eliminating the greatest source of record con-
tamination and noise.

Weathers - Indistries

L]
DIVISION OF ADVANGE INDUSTRIES, INC

66 E. Gloucester Pike, Barrington, N. J.

Export: Joseph Plasencia, Inc., 401 Broadway, New York, N. Y.

WEATHERS TECHNICAL AGIC IS SOUND



Just 2 settings on the NE

Model
FC-2

FAST-CHECK TUBE TESTER

eOG@

@ EAsT CHECK mm “"‘"

:

SIZE:
H: 1%
W:14%°
D: 4%’

[@ Special compartment to accomma-
date line cord and CRT Test Adapter cable

TRY THE FC-2 BEFORE
YOU BUY IT!

Shipped on approval for FREE 10 day
trial. .. No obligafion to buy

EASY’ TO BUY IF

Pay in small monthly payments at net
cash prices... no financing charges
MODEL FC-2—housed

e 2 50 GUARANI{EED
case complete wit

CRYT adagpter, wbe FOR ONE
listings....occe..oovvree only Net FULL YEAR

YOU ARE BUYING DIRECT FROM THE MANUFACTURER
*'Tou've really made tube testing a snap®® .. . **I've
WHAT almost got the cost of the Fast-Check paid off
SERVICEMEN* are

SAYING ABQUT only 2 weeks"* "'It's easier to use
THE FC-2 than you said’* . . . **] wouldn’t ever want to
be without it"* . 'l use it in the shop and take it

inrugged oak :urrymg
This extremely low price is made possible only because
with the extra money I've moade, and it's
along on every call.*’ *Names on request

@®®®

tests over 600 fube types
completely, accurately
...AND IN SECONDS!

¢ NO MULTIPLE SWITCHING
¢ NO ROLL CHART CHECKING
¢ CANNOT BECOME OBSOLETE

Engineered to accommodate all future
tube types . . . new tube listings fur.
nished periodically.
The FAST-CHECK enables you to save valuable time
and eliminate unprofitable call backs. You earn
@ extra money and win confidence by showing your
customer the actual condition and life expectancy
of the tube on the large mater scale af the FC-2, The
T extra tubes you will sell each day will pay for the
FAST-CHECK in a very shert time,

WIDE RANGE OF OPERATION

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

Checks inter-element shorts and leakage.
Checks for gas content.
Checks for life expectancy.

IMPORTANT FEATURES

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

i

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

|
111 Roosevelt Avenve

I CENTURY ELECTRONICS €0, INC. tecammer avietey

NOW—NO
MONEY RE- |
QUIRED WITH |
ORDER.. ..

[J BUDGET TERMS: Pay $14.50 within 10
days after receipt of instrument. Bal-
ance $11.00 monthly for 5 months,
plus shipping charges.

PREPAID TERMS: Enclose $£9.50 with
coupon as payment in full and Century
will pay all shipping costs.

10 day money- back guarontee.

ABSOLUTELY
NO RISK ON
YOUR PART. ..

[{=!

Please rush the new Model FC-2 FAST-CHECK TUBE TESTER for a 10 doy trial period.
satisfied | will return the instrument within 10 days without further obligation. If fully satisfied 1 agree to pay
the down payment within 10 days and the monthly installments as shown. No finoncing charges are to be
added. Should | fail to moke payment when due, the unpaid balance shall become due and payable at once. l

If | am not completely

INGIE: . = it b - s vt bl B ol b gt 8 I
VL IO ot | o e L S I
City ... L N .- State.....ocoveeiiiininns I

“POPULAR ELECTRONICS is published monlhly by Zifi-Davis Publishing Company, William B. Zim, Chalrmun of the Board (1946-
1953), at 434 S, Wabash Ave., Chicago 5, Ill. Entered as second class matter August 27, 1954 at the Post Office, Chicago, Illinois,
Authourized by Poust Office Depnrtmcnt Ottawa, Canada. as second class matter. SUBSCRIPTION RATES: One year U S, and pussess

slons, and Canada $4.00; Pan-American Union countries 54,50, all other forcign countries $5.00. 3
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Electronics—Vital to Missile Control...................... Oliver Read
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TRAIN FOR OPPORTUNITY FIELD OF

LECTRONICS

ON REAL EQUIPMENT

IN THE QREAT__ §H_O_PS covn E
R | |oF

LU 5

vid

v -

OPPORTUNITIES IN ELECTRICITY-ELECTRONIC

Train the Coyne way for a better job in Elec-
tricity-Electronics—a field that offers a world of
opportunities now and in the years ahead. In
industry—in the home—Electricity and Elec-
tronics are playing a vastly greater role than
ever before. New developments and rapid
growth are creating increasing job opportunities.
Automation Electronics—one of the more recent
applications of Industrial Electronics {0 manu-
facturing processes—promises to create addi-
tional demands for trained Electrical-Electronics
mensuch as we have never seen. Electrical Train-
ing can be taken separately or comkined with
Television-Radio. Send coupon for more infor-
mation.

Training in Refrigeration and Electric Appli can be incl

YOU TRAIN IN CHICAGO—Learn the easier practical way
in shops of Coyne in Chicago. Shop work plus technical train-
ing. No advanced education or previous experience needed.
Lifetime Employment Service to Coyne Graduates.

START NOW-—PAY LATER VETERANS OR NON-VETERANS
New liberallzed credit terms and Coyne tralning Is offered to Veter-
Finance Plans. Part-time employ- ans and Non-Veterans allke. We'll
ment service to students. Help In send Bulletin glving tull Informa-
making housing arrangements. tion. Send coupoz for details.

luded.

3. You do the jobs yousen
on finest equipment,

5 F s
2. You're shown how fo do
it by trained instructors.

1 You ;re told the how and
why of each job.

B.W.COOKE JR., Presldent g == Founoeo 1893
ELECTRICAL SCHOOL

A Technical Trade institute Operated Nct For Profit
500 S. Paulina Street, Chicago, Dept. C8-2C
ELECTRICITY o RAOIO » TELEVISION o REFRIGERATION o ELECTRONICS

August, 1958

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

This five story Chicago
building is oczupled en-
tirely by Coyne. Five tig
floors of Classrooms and
over a quarter of a mill{on
dollars worth of Equip-
ment. Thousands of stc-
cessful men have trained
at Coyne. There Isnost b~
stitute for Coyne's wealth
of experience.

-

TELEVISION —RADIO ELECTRONICS

Great opportunity for a good job or your own business in one

of America’s fastest growing branches of Electronles! New

statlons by the hundreds . . . new sets by the millions.,.and

now Color TV ... all means greater opportunitics in Sales

and Service. Separate courses In Radio-Television or in com-

girtm{llon with Electriclty-Electronics avallable. Coupon brings
etalls.

48 Page llustrated Book, “Guide fo Careers” i

gives you all the facts. Whether you prefer Elec-
fricily-Television-Radio or Combined Electronics
Training this book describes all training offered.
Information comes by mail. No ob-

ligation and no salesman will call,

Coyne Electrical School, Depl. C8-2¢
500 S. Paulina St., Chicago 12, IIi. ;
Send BIG FREE BOOK and details of all training
you offer. However, I am especially interested in

1 Electricity-Elecironics [] Television-Radio

] Combined Electronics Training

Name____ i ram i e

Address

.State.

(! understand no Salesman will call.)

5

City.
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ELECTRONICS

Average Net Paid Circulation 267,256

Cover photo courtesy of Radio Corporation of America

POPULAR

ELECTRONICS |

ZIFF-DAVIS PUBLISHING CO. One
Park Ave., New York 16, N. Y. Wllllam
Ziff, Presnden’, H. J. Morganroth Vice
PPresI:ent, VAX hBradfordh Briggs, Vice
resident; ichael Michaelson, Vice

President and Circulation Director; (ON SALE AUGUST 21)

Victor C. Stabile, Treasurer; Albert

Gruen, Art Director. Emphasizing the importance of the television antenna

to good reception, our cover photograph next month

will show outlines of typical antennas in use silhouetted
against the sky. In the background is the Empire State
Member
Audit Bureau
of Circutations

Building, on whose top is the mast that supports the
broadcasting antennas of the seven stations serving TV
signals to viewers in New York City and its suburbs.
An accompanying article will explain how you can im-

BRANCH OFFICES: Midwestern Office,

434 S. Wabash Ave., Chicago 5, IIi,, prove your reception by bringing your antenna installa-

Jim Weakley, advermmg manager; tion up to date to Iake best advunlage of the new

Western Office, Room 412, 215 W, 7th rat or ch 1 in your area

St., los Angeles 17, Calif., John E. B0 7 o,

Payne, manager. Construction articles will describe a tiny “Transi-
probe” for signal tracing your circuits, a simple timer

Foreign Advertising Representatives: for short intervals that uses a minimum of parts and

D. A. Goodall Ltd., London; Albert Mil-

hado & Co., Antwerp and Dusseldorf. needs no external power supply, an electronic warning

or guide light that flashes and uses less battery current
than old-fashioned interrupters, and how to start your hi-
fi stereo system from scratch or adapt your present rig.

SUBSCRIPTION SERVICE: All communications concerning subscriptions :hould bo addressed to Circulation Dept., 434 S. Wabash
Ave., Chicago S, Ill. Include your old address as well as an address label from a recent issue of this
magazine. Allow at least 4 weeks for change of address.

CONTRIBUTORS: Contributors are advued to retain a copy of their manuscripts and illustrations. Contributions should be mailed to the
New York Editorial Office and must be accompanied by return po:tage Contributions will be handied with reasonable care, but this
magazine assumes no_responsibility for their safety. Any copy is bject to nd revisions are neces-
sary to meet the requirements of this publication. Payment covers all author's, contributor’s and contestant’s rmhh, titles, and interest
in and to the material accepted and will be made at our current rates upon acceptance. All photos and drawings will be considered as
part of material purchased.
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DON COSTA

What a great way to show off your new Stereo system:

Here, for the first time, you get thrilling stereo selections from
six new ABC-Paramount albums . .. produced especially for
Electro-Voice in superlative stereophonic sound.

Hear this sparkling Electro-Voice Stereo Record at your high fidelity
showroom® . . . and ask to hear it played with Stereo's Standard,
the Electro-Voice totally compatible Stereo Cartridge.

For stereo, it's superb; for monaural, superior to even your

present cartridge. Tens of thousands already in use attest to its
acceptance as the industry’s standard. (Mode! 21D . . . $19.50 net).

For complete information, write Electro-Voice for free
brochure on choosing stereo equipment.

Eleilicyoree’

ELECTRO-VOICE, INC,, Buchanan, Michligan

Foremost in Eloctvo-A‘euulcs—Hlah Fidetity Loudepeakers and Enclosures for STEREO.
Microphones, Phono-Cartridges and Publlc Address Speakers, Marine Instruments,
EVI Professional Electronic instruments or Mititary Materlal.

STRAPSS IN HEFE

4
3 San
STEREO'$.SFANDARD

*OR SEND $1.50 PREPAID TO STEREO DEMONSTRATION RECORD, ELECTRD-VOICE, INC., BUCHANAN, MICH,

August, 1958
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FULL-TIME classroom and

laboratory training for a

CAREER Vv
FUTURE

IN ALL PHASES OF

ELECTRONICS

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

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

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

FOR

" INFORMATION
ON A CAREER
WITH A

FUTURE

SEND COUPON
TODAY!

RADIO ENGINEERING INSTITUTE,
2610 Leavenworth Street, Omoha, Nebr.

Dept. A-58

. (pleu.se p”m, e ey A

oo Zone Stote.__...... Ay 53
{iust poste on post card ond mail)

HIGH PAYING %OslTIONS WITH SOME OF THE NATION’S
LEADING. MANUFACTURERS AWAIT RE!I GRADUATES

Cow-Cow Boogie

T WAS LATE AFTERNOON and Carl

and Jerry were riding along a country
road in a long black car with huge golden
stars painted on the sides. Neat white let-
ters spelled out “Sheriff” across the red
spotlight lens. The boys, though, did not
look the least bit frightened or guilty as
they listened with deep interest to what
the thin little blue-eyed man at the wheel
was saying:

“Police Chief Morton suggested I talk to
you two boys. He says you have—er—un-
conventional minds.”

“Didn’t he really say that we get a Iot of
wacky ideas?” Jerry asked with a grin.

“Well, he did say that; but he also said
that some of those wacky ideas turn out
surprisingly well. Now here’s the situation.
We've known for some time that a big
still is operating somewhere in this vicinity;
but the guys running it are real cute, and
we've had no luck at all locating it. Two
weeks ago we got our first break. A farmer
named Elkins—we’re heading for his place
now—came into my office and reported
something very unusual. He has a cow that
comes in from the pasture about three
nights a week staggering drunk. We know
from the particles still sticking to her muz-
zle that the cow has been eating fermented
mash, and it’s almost a sure bet she’s get-
ting the mash at the still we’re hunting.”

“Then it ought to be easy to find,” Carl
suggested.

“Ought to be, but it’s not. The pasture
takes in eighty acres of very rough ground.
Wildcat Creek runs along one end, and that
part is almost all gullies and washes. To
make matters worse, a goodly portion of
the eighty acres is uncultivated and over-
grown with trees and scrub brush. A couple
of my deputies, pretending to be surveyors,
have gone over every inch of it without
spotting a thing. What’s more, when they
were in the pasture, Petunia—that’s the
cow’s name—came home at night sober as

Always say you saw it in—POPULAR ELECTRONICS

By JOHN T.FRYE
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Exeibing Advewtures out of Thiw Air /.
with hallicrafters Srort Wave Radios

MODEL S$-38E $54.95

Latest model! Standard broadcast plus three
short wave bands (1650 ke to 32 mc.). Zlectrical
bandspread. Rich-toned 5" speaker, phone tip
jack. Handsome grey steel cabinet, sLver trim.
‘Also blonde or mahogany, gold trm. ... $59.95

MODEL S-53A $89.95

Has easr-to-read overseas diel with interna-
tional stitions indicated. Elect-ical bahdspread
and logging scale. Complate with 5" speaker,
headphone jack plus phono jack. Twq stages
of if. Coverage: standard broadcast, 540-16c0
1525 plus four SW bands 2.5-31 mc. and 48-

5 mc.

MODEL $-85, $-86 $119.95

A superb receiver that pulls them in on 10, 11,
15, 20, 40 and 80 meter amateur bands, Over
1000° calibrated bandspread gives better selec-
tivity on large easy-to-read dial. Features sep-
arate tuning condenser and kuilt-:n PM 5"
speaker. Covesage: broadcast bznd 540-1680 kc.
plus three SW bands 1680 kc.-34 mc. S-85: AC,
S.86: AC-DC

MODEL 5-94, =95 $59.95

Advanced models that bring ir. emergency racio,
police and fire calls. Newly engineered FM chas-
sis provides low frequency d-ift and low noise
figure. Modern styling, simplified controls for
easy operation. Coverage: (S-94) — 30-50 mc.;
(895) — 152-173 mc.

MODEL $X-99 $149.95
The best at_its price with all features demanded
by DX enthusiasts. Has “S” meter, separate
bandspread tuning condenser, crystal filter and
antenna trimmer. Easy-to-rezd dial has over
1000° calibrated bandspread through 80, 40, 20,
i 15, 11-10 metar amateur bands. Coverage: stand-
2L ard broadcas: 540-1680 k. plus three SW bands
1680 kc.-34 mc.

MODE. $X-62A $349.95

The tltimate in reception for the short-wave
listerer or amateur. Wide vision, slide-rule dial
features band-in-use lightir.g; 500 kc. crystal
calibration oscillator built in to check dia. ac-
curacy. Covers standard broadcast plus short
wave dands from 1.62 to 32 mc. In addition you
enjoy FM and AM covzrage from 27 to 10¢ mc.

For complete specifications end convenient terms, ses your Radlo Parts Distalbutor

Export Sales: International Operations
Raytheon Manufacturing Co., Waltham, Mass.

e new tdeas in communications ‘ -
£ 5 - 1are bornat ... a 'tra ers

In our 2.5”’ yelc;r of service . Chicago 24, llirois

August, 1958 9



Leo Says: here’s the

for

LEO 1. ’
MEYERSON
WgGFQ

“World's Largest Distributor of Amateur Radio Eqpt."”

WRL’s Model UM-1
Univoual Plate Modulatsr Kit
] (less tubes)

$3250 o

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

from

Supplies 10-45 watts audio output, depending on tube
types and class of operation. May be used as Class A or B
modulator to modulate RF inputs 8-100w, or as drive for
higher power modulator, or as PA amplifier. Output match-
ing impedance, 500-20,000 ohms, Carbon or crystal mike
may be used; provisions for external meter for monitoring
modulator cathode currents; for remote control of modula-
tor. 6F6, 6K6, 6V6, 6L6, 5881 or similar tubes may be
uged as modulators. Complete instructions included. Size,
with cover ($3.00 extra), 6x7x11”.

Perfect Pair

LOW COST « HIGH POWER

Ideal Companion for

$74.50 Cash
$7.45 Down

$615 per mo.
KIT: Only $59.95

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

FREE 1958 CATALOG!

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

[ L T
{0 Free Catalog! Info on ] C

NAME:
|ADDRESS:

JCITY & STATE:

Globe Chief 9OA

- e e
hief [J UM-1 I’E-B1

Carl & Jerry (Continued from page 8)

a judge. The ’shiners must have been
watching every single movement my men
made.

“The situation is doubly ticklish because
we don’t just want to scare the bootleggers
off. We want to find that still and destroy
it. It must be a whopper from the amount
of rotgut it's turning out.”

Ashefinished speaking, the sheriff
wheeled into a barnlot and drove over to
where a long, lanky, sad-faced man was
standing by a watering tank. The boys had
barely been introduced to Mr. Elkins when
he shaded his eyes with a bony hand, stared
down a lane leading into a pasture, and ex-
claimed dourly: “Here comes Petunia
loaded to the gills again!”

Sure enough, there was a long line of
cows in single file plodding sedately down
the lane, but one fawn-colored cow was
cavorting wildly up and down the line,
throwing her tail high into the air and
making the bell about her neck clang loud-
ly as she wheeled in dizzy circles. As she
reached the barnlot, she broke into a stum-
bling run and ran full-tilt into a corner of
the barn, knocking herself to her knees.
She got to her feet, shook her head from
side to side, then staggered over to the
water tank and began to drink deeply and
noisily.

“Now ain't that a shameful sight!” Mr.
Elkins said sadly. “If this keeps up, I'm go-
ing to have to destroy the ecritter.”

Petunia raised her dripping woozy head
from the water and stared foggily at the
four people for a few seconds with her
large, limpid, slightly blurred eyes; and
then she jerked in what was unmistakably
a gargantuan bovine hiccup!

“Boy, what a hangover she’s going to

e

- - . She shook her head from side to side, then stag-
gered over to the water tank and began to drink . . .

Always say you saw it in—POPULAR ELECTRONICS
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AN INDEX

fe a

BETTER JOB,
A BRIGHTER
FUTURE

SPARE TIME AT HOME AS AN

ELECTRONICS

Electronics

PRI

TECHNICIAN
Missiles
NO PREVIOUS TECHNICAL EXPERIENCE ﬁ Micro-Waves

OR ADVANCED EDUCATION NEEDED!

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

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

R

Communications

Industrial
Electronics

Computers

Auvtomation

Electronics

Live-Wire Employment Service Draft Age?
Remote Control

Puts you in touch with job We have valuable information

opportunities—or helps you for avery man of draft age; so Sysfems
toward a better position in If you are subject to military

the plant where you are service, be sure to

now employed. check the caupon.

Broadcasting

UIR
SAMPLE BOOKLET l Your Own
We'll gi f 12 i ing booklet, T
Eiecanes ong YO Sae Tor yovraelf how you ® Service Shop
may take od: ge of the epp ities in this fast-
GrowingRall: e

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

Accredited Member
of National I
Home Study Council

DeVry Technical Institute
4141 Belmont Ave., Chicago 41, 11l Dept. PE-8-0,

Please give me your FREE booklet, “Electronics and YOU,” and tell me
how | moy prepare to enter one «r more branches of Electronics o3 '

listed above.
- i ) e NAME AGE !
foel ) ey comed e gg—ld_-ungw_—u-uv . B Pleose Prinf : o '
DEVRY TECH"ICAL "‘s'"TUIE 8\ ] ) Ity ZONE L34 1] 3 — — .
CHICAGO 41, ILLINOIS f Sl [ Check here if subjoct to military training. |
FORMERLY Z 1050 DeVry Tech’s Canadian Trining Center is located ot .
DeFOREST'S TRAINING, INC. £ 626 Roselawa Avenuw, Toroato 12, Ontario
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Carl & Jerry (Continued from page 10)

have in the morning!” the sheriff said with
a tinge of awe in his voice. “Well, boys, any
ideas?”

“I'm getting sort of one,” Jerry said hesi-
tantly. “How about fastening a tiny trans-
mitter with a very sensitive mike to
Petunia and listening to the sounds it picks
up as she wanders about the pasture? The
moonshiners are used to her, and she can
walk right up to their still. Then all we
have to do is find Petunia and we’ve found
the still.”

“Where would you hide a transmitter on
a cow?” the sheriff asked.

“Inside the cowbell,” Carl broke in. “A
transistorized transmitter could fit in there
easily, and we can fasten a fine wire to that
leather strap on her neck for an antenna.”

“You got another bell just like that one?”
Jerry asked Mr. Elkins.

“Yep.”

“Well, take the clapper out of the bell
Petunia’s wearing and let us have the other
bell.”’

“What’s that for?” the sheriff asked.

“We can’t have the bell with the trans-

mitter ringing because that would cover up
the sounds we want to hear, but neither do
we want the moonshiners looking inside our
‘doctored’ bell to see why it’s not ringing.
If Petunia is around them for a day or so
with a dead bell, they’ll investigate, decide
the missing clapper has been lost, and won’t
check after we switch bells.”

“Okay!” Sheriff Greer exclaimed with an
appreciative twinkle in his blue eyes.
“That’s using your noggin. Let’s give it a
try. I'll take you boys back to town, and
you get busy rigging up the transmitter. It
will probably take you a couple of days or
so, and in the meantime I'll do a little ar-
ranging of my own. I've got a hunch that
Petunia here will soon be joining Al-cow-
holics Anonymous!'”

Mr. Elkins turned his morose gaze from
Petunia to the grinning little sheriff. “It's
not enough that I'm plagued with a drunk-
en cow; now I've got to put up with a
punning sheriff,” he said, heaving a deep
sigh and heading for the barn to get an-
other cowbell.

UILDING and testing the little trans-
mitter so that it would have sufficient

ASSEMBLE YOUR OWN

WALKIE-TALKIE RADIOPHONES

GENERAL Specifications applying to all models: l

Highest quality workmanship ond materials, silver
plated coils, ceramic capacitors and odvanced design
assures maximum performance with the longest battery
life. Sensitive receivers can detect signals as small as one
microvolt and feature automatic volume contral and
noise clipping. Transmitters use high level amplitude
modulation, have o power input of one watt to the R.F.
stage ond will radiate o signal far1 to 5 mlles {depending
on obstructions using ontennas supplied, Up 1o 40 miles
hove been reported by some of our customers when
communicating with stations hoving directianal beam
ontennas. Rodiophones can be used singularly to com-
municate with fixed stations or two or more to communi-
cote with each other providing they are for the same
frequency band. Fully portable, no external connections
needed. Uses stondard radio ond flashlight batteries available ot your
locol store. Total weight of complete unit including all accessories is
less than 5V2 [bs.

Model TC-144. Meets F C C requirements for general class amateur
license. No minimum age requirement. Variable frequency tronsceiver
circuit. Tunes from 144 to 148 mc. Wired, tested and guaranteed elec-
tronic chassis complete with two high frequency friodes (3A5) $7.98
Model TR-144. Similor to above but with independently tuned re-
ceiver and transmitter circuits, using 4 high frequency triodes (2-
3AS5's). Permits receiving frequency to be changed without affecting
fransmitting frequency. . .uueerrrerannnerernnnnnns ...$11.98
Model TRX-50, Crystal controlled transmitter and variable fre-
quency receiver with R.F. stage. Tunable from 50 to 54 mc. Meets
F C C requirements for generat and technician class amateur licenses
as well as for civil defense and other special services. Wired, tested
and guaranteed electronic chassis complete with six high frequency

e R L 5 6 G DL B8 S DR A e b s e, o $16.98
Model TRX-50-A. Similar ta above but with transistorized audio
booster stage for extra loud reception.s..ee..s,s.ssan,, $18.98

SPRINGFIELD ENTERPRISES

NOW 4 MODELS TO
CHOOSE FROM
IMPROVED CIRCUITS
GREATER POWER

TRANSISTORIZED

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

Strong 16 gauge 8" x 5° x 3” aluminum case
satin etched and anodized with all holes punched
for quick assembly. Heavy duty battery holders with
phosphor-bronze contacts, battery switch, telephone
handset cradle, retractable coiled cord, adjustable
shoulder strap, 18" or 24" antenno with loading coil
(depending on frequency) and necessary hardware.
Al SO anly=s's . 4 b AnD 8 b Skl b s ok e Y f g e T $9.98

Western Electric telephone handset with push-to-talk switch,.$6.98

for as little as

$7.98

plus accessories

Handset similar to above but used surplus. . ............ $3.98

Input and output impedance matching transformers for either of
the above handsets. Both for.........ouveneenennnnn,, $1.98

Very active quartz transmitting crystal for models TRX-50 and
TRX-50-A ground to .01% of your desired frequency and hermeti-
(CallyASeq e dr T o R B iechs W0 b e W 8 A Riru - NP $3.98

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

Dealer inquiries invited.
FREE power output indicator kit with each order over $20.00.

Manvufacturing division
Box 54-E8, Springfield Gardens 13, N. Y.
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FOR REAL JOB SECURITY
—GET AN L.C.S. DIPLOMA

“You can stop worrying, Jane.
My job’s secure now! And here’s
the insurance policy to prove it—

1

my LC.S. diploma!

This feeling of security is
probably typical of every 1.C.S.
graduate. Because—as the job
situation gets tighter, the man
with I.C.S. training has the
advantage.

Why? Your L.C.S. diploma tells
your present employer three im-
portant things: (1) You want to
make the most of your present job.

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

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 812956, SCRANTON 15, PENNA.

(2) You have the training you
need for advancement. (3) You
look for better ways of doing things
on your own.

What you do about your fu-

" ture is up to you. Do nothing

and stay at your present job at
the same old pay. Or earn an
I.C.S. diploma in your spare
time for security, promotions,
more pay! Your first step is to
mark the course that interests
you in the coupon below, and
mail it to us.

Three Free Books

We'll send you three interesting
books. The first, “How to Suc-
ceed.” is a gold mine of helpful
tips. Points out many small things
in your personality and behavior
that can make the difference be-
tween success and failure. The sec-
ond tells about the oppertunities
in the field of your choice. The
third is a sample lesson (Math).

(Partial list of 257 courses)

Costs pennies a day

Many an I.C.S. student has made
up the cost of his course in one
month with the salary increase his
1.C.S. training earned for him. By
studying at home in your spare
time, you pay yourself many times
an hour more than you’re now
making. (One student reports —
“My L.C.S. course was worth $95
an hour te me.”)

The security of your pres-
ent job—or success in finding
the new job you’ve always
wanted—is in your hands. Move
ahead with L. C.S. training
while others stay behind on the
routine, small-pay jobs.

Remember, your first step
to security is to mail this
coupon. Take a few minutes
and do it now. If you put
it off, it can cost you your
future.

Accredited Member,

I.C.S., Scranton 15 Penna. Natiozal Homs Study Cenncll

ICS

ARCHITECTURE
and BUILDING
CONSTRUCTION

[ Air Conditioning

[ Architecture

[ Arch. Drawing and
Designing

] Building G

AVIATION
QO Aero-Engineering Technology
0 Aircraft & Engine Mechanic
BUSINESS
O Accounlml
O Advertisin
[_] Bisiness Admamslulwu

Without cost of obligation, send me “HOW to SUCCEED"™ and the opportunily booklet about the field BEFORE

CIVIL
ENGINEERING
0 Civil Engineering
0 Construction Engineering
O Highway Engineering
0 Professional Engineer (Civil)
O Reading Struc. Blueprints

[ Building Estimator

] Carpentry and Millwork
L1 Carpenter Foreman

[ Heating

u} Intenor Decoration

0 F‘amlm]

|: Cost Accounting

[ Creative Salesmanship

[] Mansging a Smalt Business
L] Professional Secretary

[‘ Public Accounting

O Plumbi

o Readmx Arch Blueprints
ART

) Commerciat Art

O Magazine & Book llus.

O Show Card and
Sign Lettering

0O Sketching and Painting
AUTOMOTIVE

0 Automobiles

{0 Auto Body Rebuilding
and Refinishing

QO Auto Engine Tuneup

0O Auto Technician

Agent
l>alnsmlnsh|p
an

Management

Traffic Management
CHEMICAL

Anatytical Chemistry
Chemical Engineering
Chem. Lab. Technician
Etements of Nuclear Energy
General Chemistry

Natural Gas Prod. and Trans.
Petroleum Prod. and Engr.
Professional Engineer (Chers)
] Pulp and Paper Making

EIDDGDDDD a DI‘.I[‘

B Structural Engineering

ying an

DRAFTING
0 Aircraft Drafting
0 Architectural Drafting
O Dratting Machine Design
Q Electrical Drafting
0 Mechanical Drafting
O Sheet Metal Drafting
0 Structural Drafting

ELECTRICAL
[ Electrical Engi ing

which | have marked X (plus sample lesson):

0 Good English [ Industrial Elgctronics

0 High School Mathematics [ Practical Radio-TV Eng'r'g

O Short Story Writing [ Practical Telephony
LEADERSHIP {0 Radio-TV Servicing

O Industrial Foremanship
D Industrial Supervision

0 Personnel-Labor Relations
{0 Supervision

MECHANICAL
and SHOP

O Diesel Engines
0 G:
{0 Industrial Engimeering

0 Industrial Instrumentation
{0 Industriat Metallurgy

QO Industrial Safety

{0 Machine Design

0 Machine Shop Practice

D Mechanical Engineering

-Elec. Welding

1 Elec. Engr. Technician

[ Elec. Light and Power

[ Practical Electrician

[ Practicai Lineman

0 Professionsl Engineer (Elec)

HIGH SCHOOL
O High School Diploma

Age.

City

Zone. State

Home Address

Erumur (Mech)
EI Qunhly Control
] Reading Shop Blueprints
[0 Refrigeration and
Air Conditloning

0 Tool Design O Tool Making

RADIO, TELEVISION

O General Electrenics Tech

RAILROA
0 Car Inspector and Air Brake
O Diesel Electrician
0O Diesel Engr. and Fireman
QO Dieset Locomotive

STEAM and

DIESEL POWER
[J Combustion Engineering
[ Power Plant Engineer
[ Stationary Diesel Engr.
] Stationary Fireman

TEXTILE
@ Carding and Spinning
D Cotton Manufacture
O Cotton Warping and Weaving
O Loom Fixing Technician

le
O Throwing
QO Warping and Weaving
O Worsted Manufacturing

Working Hours

Canadian residents send coupon to International

Canada.

AM. to P.M.

d Schools, dian, Ltd.,

. Special tuition rates to members of the U. S. Armed Forces.
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MAKE NATIONAL'S NCA10O
YOUR BEST BUY
IN ITS PRICE CLASS!

Sensitivity, selectivity and stability best measure receiver per-
formance. How does the NC-109 stack up? You be the judge.
SENSITIVITY: 1-2 microvolts with 10 db signal/noise ratio.
SELECTIVITY: Only the NC-109 has National’s exclusive new
“Microtome” filter . . . provides 5 degrees of razor-sharp
selectivity plus normal bandwidth for voice.

NORMAL SHARP
6 db 5.2 ke 200 cycles
60 db 29.5 ke 10 ke

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

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

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

Natio@nal

Since 1914
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Carl & Jerry (Continued from page 12)

range and sensitivity for their purpose was
no easy job, and it was almost a week later
before the boys were satisfied with it.
Bright and early on a Wednesday morning
they went with the sheriff out to the Elkins
farm. Mr. Greer had driven his official car
out the night before and parked it inside
the corn erib; so he used his own unmarked
car this morning. The special bell was
fastened about Petunia’s neck, and she was
turned out with the other cattle. Then be-
gan what promised to be a long vigil as the
boys and the sheriff listened to the receiver
that had been set up in the corn crib.

“A state police helicopter is standing by
at the airport,” Sheriff Greer explained.
“The instant I call him on my car transmit-
ter, he'll take off and try to spot Petunia
from the air. We can keep in touch with
him all the time by radio.”

Looking through the cracks of the crib,
the boys watched Petunia separate from
the other cattle and disappear into a clump
of brush. Then all three lapsed into silence
as they listened to the sounds coming from
the radio speaker. Every step of the cow
produced a clumping sound, and the calls of
birds and the buzzing of insects came
through with startling clarity. Suddenly the
clumping stopped and there was a sound
like the tearing of a glued flap off a card-
board carton.

“What's that?” the sheriff gasped.

“Just Petunia grazing,” Jerry said with a
grin. “Kind of a noisy eater, ain’t she?”

But the cow only stopped briefly; then
the resumed regular clumping sound indi-
cated that she was moving steadily along.
Suddenly all three of the listeners sat bolt
upright as they heard the faint sound of
human voices coming from the speaker;

-« « Minutes later they saw the helicopter hovering
over the end of the pasture down by the creek . . .,

Always say you saw it in—~POPULAR ELECTRONICS



T Sex The Best Bojoro You Build !

SEE THE AMAZING s

ALLIED knight-kits

IN THIS EXCITING ELECTRONICS CATALOG

THERE'S A knight-kit FOR EVERY NEED
_ « LOWEST COST « EASIEST TO BUILD
o LATEST DESIGN FINEST QUALITY

r-Yourself: sAvE up 0 507%

knight=-kits:

BEST BUY knight-Kits:

l:!;g BEST BUY
HOBBY
KITS

. 18-Watt Amplifier o FM-AM Tuner
» 30-Watt Amplifier o FM Tuner

. 25-Watt Amplifier « Preamplifier - v ]
= « “Space-Spanner” Radio  « 5-Transistor Portable
. 20- « 2-Way Speak
PRENTIY A MplITEs dj Speaer Syl « “Ocean-Hopper" Radio « 2-Transistor Pocket Radio

«» 10-Watt lifi . 3-Wa K . . .
10 il Ampiee 3 Bpeak Syekein « “Ranger” Superhet Radio « Transistor Lab Kit
» 2-Way Intercom . 1-Transistor Radio
« Electronic Lab Kits «» Photoelectronic System
knight-kits: « Crystal Set « Electronic Photoflash
BEST BUY _ « Wireless Broadcaster « Phono Oscillator
INSTRUMENT
KITS
knight-kits:
« 57 Oscilloscopes
« Vacuum Tube Voltmeter BEST BUY
« Tube Tester AMATEUR
« VOM's | KITS
— « RF Signal Generator ¢
» Capacitor Checker S'gg,al gracer « All-Band Ham Receiver « 50-Watt Transmitter
N
. | cker . . . 5
« 100 ke Crystal Calibrator  » Code Practice Oscillato
o Flyback Checker « R/C Substitution Boxes ELrysiel LantiEto 5 |

« Battery Eliminator « Voltage Calibrator

ALLIED RADIO

. ALLIED RADIO CORP., Dept. 120-H8 [}
404-PAGE ALLIED CATALOG . 100 N. Western Ave., Chicago 80, lii. =
Send for this value-packed catalog [] Send FREE 1958 ALLIED 404-Page Catalog =
featuring the complete ALLIED KNIGHT-KIT 1
line, as well as the world’s largest stocks of Name E
‘everything in Electronics. You'll want this BN Address 8
yaluable, money-saving Buying Guide. 1
City Zone State g

write For Your FREE copy Topay i PR ST
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marnufacturers
of quality
electronic
equipment

in kit form

TRANSISTOR and_
Crystal Diode TESTER
inKIT FORM 53995

Model T-65 - only

PACO is the first to bring
you a comprehensive transis-
tor tester in kit form — avail-
able at your local distributor.
This is the instrument you
must have to maintain mod-
ern electronic equipment!

The T-65 provides compre-
hensive tests for Ieno, gain,
leakage, shorts, ete, on low,
medium and high power tran-
sistors (p-n-p and n-p-n types),
as well as tetrodes.

25 YEARS OF PRECISION
KNOW-HOW ARE YOURS
IN PACO KITS

MODEL v-70
VACUUM TUBE VOLTMETER KIT
NET PRICE: $31.50
MODEL B-10
BATTERY ELIMINATOR KIT
NET PRICE: $41.95
MODEL G-30
RF SIGNAL GENERATOR KIT
NET PRICE: $28.50
MODEL G-30-PC with pre-wired
and precalibrated front end,
NET PRICE: $35.50
MODEL S-50
5” OSCILLOSCOPE KIT
NET PRICE: $49.50
MODEL C-20
RES-CAP-RATIO BRIDGE KIT
NET PRICE: $20.95
MODEL T-60
TUBE CHECKER KIT ,
NET PRICE: $38.75

MODEL Z-80
RF-AF SIGNAL TRACER KIT
NET PRICE: $29.50 =
MODEL M-40

HIGH-SENSITIVITY V.O-M KIT 5
NET PRICE: $31.50 j

» Available and on disploy at
leading efectronic parts distributors,
Wrlite for free descriptive bulletin,

@@@Q ELECTRONICS CO... INC.

70-31 84th Street, Glendale 27, LI, N.Y.
aomsn of PRECISION Apparatus Company, Inc.

Export: 458 Breadway, New Yoik 13, 4.5 A,
Canada: Attas Radio Corp., Ld., 50 Wingold Ave., Torcnta 19.
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Carl & Jerry (Continued jrom page 14)

rapidly the voices grew louder until it was
easy to hear what was being said.

“Hey, Jed, looky!” a deep bass voice said.
“Here’s our regular customer, and we ain’t
even got the saloon open yet.”

“Quit fooling with that mash-happy cow
and shake a leg,” a shrill querulous voice
commanded. “T want to dump this mash in-
to the creek and get back inside the cave.
I'm still worried about those surveyor fel-
lows who were fooling around here a couple
of weeks ago.”

“Okay, okay, Jed; keep your shirt on.
I'll just give Bossy her regular slug and
then we’ll dump the rest of the mash. Some-
how I get a large charge out of seeing the
way she guzzles the stuff. That cow is a
natural-born lush.”

The sheriff was already talking earnestly
into the hand-mike of his car unit. He had
hardly stopped speaking when the unmis-
takable throbbing sound of a chopper was
heard, and a few minutes later they saw
the ungainly aircraft hovering over the end
of the pasture down by the creek.

“T've spotted them!” a voice said from
the car radio. “Two men are running back
into a little gully leading away from the
creek. Hey! They disappeared! You come
on out and I'll hover right here to keep
them pinned down.”

HE SHERIFF grabbed a hand-held

transmitter-receiver from the car, and
all three started at a dead run down the
lane. Mr. Elkins saw them through the
open barn door, and he snatched up a pitch-
fork and took out after them.

When they arrived out of breath at the
creek, the pilot directed them through the
portable radio unit right to the spot where
he had last seen the two men. But search
as they would, they could not find a single
trace of the two. Under the sheriff’s direc-
tion, they climbed to the top and searched
the flat ground on either side of the ravine.
It was Mr. Elkins who pushed aside a
clump of leaves with his pitchfork and re-
vealed a metal grating set flush in the
ground. Silently he beckoned the sheriff
and pointed to it.

Very quietly Sheriff Greer took a metal
cylinder from his pocket, lifted the grating,
tripped a little trigger on the cylinder, and
dropped it through the opening. A couple of

i R | seconds later there were muttered curses
Always say you saw it in—POPULAR ELECTRONICS
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How the radio art can be improved through solid state science is illus-
trated by a recent development at Bell Telephone Laboratories. To make
voice signals travel by microwaves they must first be “converted”’—caused to
vibrate at billions of cycles per second. To date, it has been possible to
accomplish this conversion only at the cost of appreciable loss of signal energy.
Could a more efficient converter be provided?

In the feld of solid state science it was known —as a laboratory curiosity —
that semiconductor diodes can be made not only to convert the frequency of
signals, but also to amplify them. At Bell Laboratories Dr. Arthur Uhlir, Jr.,
and his associates calculated that this amplifying action could be put to prac-
tical use. They proved the point by developing a junction diode converter
which can deliver up to 40 times as much signal energy as previous converters.

This efficient new converter will be applied in a new Bell System ricro-
wave highway able to transmit thousands of telephone conversations and a
dozen television programs simultaneously at six billion cycles per second. In
other forms it is being developed, under Signal Corps contract, for radar and
military communications where more efficient frequency conversion can also
be used to advantage.

This development is an example of the many different ways in which
Bell Laboratories works to improve your telephone service and communications
at large. :

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
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et RCA
tran you in

Advanced Electronics

This is the college-level training you need to
work with professional engineers on re-
search, development or production projects
in such fields as: avtomation, guided mis-
siles, radar,. television, computers and other
advanced electronic applications. RCA Insti-
tutes Resident School in New York City offers
this comprehensive course that prepares you
for any field of electronics you may choose.

It’s the blue ribbon course at RCA Institutes
Resident School—among several to suit your
inclination and ambition. Other courses in
TV & General Electronics, Radio & TV
Servicing, and Radio Telegraph Operating.

Classes start four fimes each year. Applications
now being accepted. Approved for Veterans

RCA INSTITUTES, INC.

School of Television and Efectronic Technology
® A Service of Radio Corporation of America

e e Rt el [ I ;
| RCA Institutes, Inc., Dept. PER-88
I 350 W. Fourth St., N. Y. 14, N. Y.

I Please send me your FREE catalog of

|
|
|
I
ll Resident School courses in N. Y. ) @ 3 :
: INAmed im i sesManit e L S :
] Please print 1
|
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| |
([ i s, S e Zone....State.......... . ]
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For Home Study Courses see ad on opposite page.

Carl & Jerry (Contimed jrom page 16)

and a scuffling sound from below. The four
rushed to the side of the gully just in time
to see a section of the wall erupt and two
men come tumbling out rubbing their
streaming eyes. Clouds of tear gas billowed
out of the opening behind them.

In a matter of seconds, the sheriff and
Mr. Elkins had the two men’s arms hand-
cuffed around sturdy trees and had directed
the helicopter to return to the airport and
send out some deputies. Then he, Mr. EI-
kins, and the two boys entered the mouth
of the cave which had been so cleverly
camouflaged that they had walked past it a
dozen times without seeing it. Inside the
cave they found the largest still Sheriff
Greer said he had ever seen. Supplies had
been brought in and the liquor taken out at
night by boat on the creek so as to leave no
trail, and a light metal boat was in the
cave.

“Well, boys, I certainly want to give you
credit for a very bright idea,” Sheriff Greer
said, as they walked out into the sunlight.
“Without your help, this poison factory
would probably have been going a long time
before we found it.”

Mr. Elkins walked with a determined
stride down to the bank of the creek where
. Petunia was still licking at the bucket of
mash the moonshiners had given her. A
vigorous kick sent the bucket sailing far
out into the stream.

“Come on, Petunia,” he said, wrapping a
wiry arm around her neck, and leading her
up the bank of the strcam. “The party's
over. From here on in you're on the water
wagon. Come on home and I'll make you up

a tub of black coffee.” —Bo-
I--‘r-‘!-r\._ﬁ-‘;:ﬁ'.lf. EECTERINL L | IR ey
i /B
/‘ r r'-;

w A

-+ . Sheriff Greer took a metal cylinder from his
pocket, lifted the grating, tripped a trigger on the
| cylinder, and dropped it through the opening . . .
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finest of home study training. The equipment
illustrated and text material you get with each v
course is yours to keep. Practical work with very o

first lesson. Courses for the beginner and the RCA INSTITUTES, Inc. Home Study Dept. pe-s8
advanced student. Pay-as-you-learn. You need pay A Service of Radio Co,vporu!ion of Americo

for only one study group at a time. 350 West Fourth Street, New York 14, N. Y.

el Without obligation, send me FREE 52 page CATALOG on Home Study
send for th,s Courses in Radio, Television and Color TV. No salesman will call.

FOR RESIDENT SCHOOL COURSES
SEE AD ON OPPOSITE PAGE

Koteon Yers! Entes discharge date.

CANADIANS — Toke advcntage of these same RCA courses at no
odditional cost. No postage, no customs, no delay. Send coupon to:

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 8, Quebec

To sove time. paste coupon on posicard.
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When Converting
Your Phono to Ctereo

Uece ...

MODEL
PAC-AMP- 1

The ERIE
AUDIO-AMPLIFIER KIT

|

featuring
“PAC’ and an ERIE
Printed Wiring Board

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

® ERIE PRINTED BOARD
® OUTPUT TRANSFORMER ® CAPACITORS

® FILTER CAPACITOR ® TONE CONTROL
® VOLUME CONTROL and SWITCH e TUBES

® TUBE SOCKETS

SPECIFICATIONS FOR ERIE STANDARD AUDIO-AMPLIFIER

® Frequency Response: 30 cycles to 12,000 cycles +0, —~3.5 db.

® Sepsitivity: 0.56 volt RMS (input at 1 KC) for 2 watt output.

® Power Output: 2 watts  ®  Input Impedance: 2 megohms,

® Oulpul Impedance: 4 ohms * AC Power Consumption: 17 watts,
® Overall Dimensions: 6% " L x 4%" W x 3% " H.

® Shipping Weight: 2 lbs.

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

T ERIE RESISTOR CORPORATION
ERIE, PA,

LETTERS

FROM OUR READERS

Train Whistle Becomes Howler
® Here is a variation in the use of your Electronic
Train Whistle (December 1954 issue). We in-
stalled a dial telephone system here and needed a
howler to get receivers back on the cradles. The
whistle was modified by adding a toggle switch
to the power line, leaving out rheostat R1, raising
C1 to about 0.5 ppfd., and getting a nerve-shat-
tering screech. TI was a tube-to-line transformer
isolated from d.c. by a 1-pfd. capacitor in series
with the output so the dial machine could return
to normal when the receiver was replaced. It has
proved very valuable in finding defective phones
and pairs in cables. Of course, test leads replace
the speaker.
My thanks for a fine magazine.
GEORGE D. LanTis
Lincoln, Mont.

Electronic Echo Chambers
® I have recently built an amplifier for use with
a guitar and have used the vibrato circuit in your
December 1957 issue. However, the person for
whom the amplifier was built would like to have
an echo chamber added, if possible, Have you
ever published such a circuit?
Epwarp JENSEN
Stamford, Conn.

® I play in a small band and would like to install

an “echo” effect in our p.a. system, i.e., one which

electronically repeats the attack on the notes, I
would like to build this myself.

STEPHEN M. EEMELA

Chicago 51, IIl.

An electronic echo chamber is difficult to design.
The efiect can be achieved acoustically, however,
with a long hollow pipe or other mechanical delay
device.

Vibrato or Tremolo?
" I would like. to take exception to the article
entitled “Build Your own Vibrato,” December
1957. My contention is that the circuit described
does not add ‘“vibrato” but “tremolo” to the
input signal.

To the prospective builder I would point out
that there is a world of difference between the
two effects. The article states that it is “the
vibrato which produces the soul-stirring throb-
bing, especially in the bass notes, of a pipe organ.”
If we consult Webster, he states correctly that
vibrato is a “slightly tremulous or pulsating effect
(but no tremolo) for adding warmth and beauty
. . . it consists of slight and rapid variations in
the pitch of the tone being produced.” Note that
the effect is that of a pitch (frequency) change,
not amplitude.

Let us examine the circuit described. The author
states that there are three important functions;
a phase shift oscillator, an amplifier-modulator,
and a mixer. Actually, the net result is a stage

Always say you saw it in—POPULAR ELECTRONICS
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

'\ To help you Innrn{nu the peactical aids
\ of Radio-Television, w2
i} send you expertly enge

= - neered trainiog kits to

tess and assemble for
Interesting.
valuablz
shop~-bench
practicel

o The new Sprayberry
Training Television Re-
ceiver, built and tes
in & sections.

o Now offered . .. thix fine
modern oxcilloscope.

o You bufid this powerfi)
two-band superheteres
dyue radio ruceiver.

You build the
- new Sprey-
— N berry tester
H = — 4 complete

- 1B.rarge

Voit-Obms-
Milli ara-
meter teat
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»

& % % x This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands. ..trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now — just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio- Television must have
the additional men it needs as quickly a3 possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on =asier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business. ¥

Complete Facts Free—Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual'basis. We urge you to act at once.. .mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—a!! free. No obligation...nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Spraybarry Plan, you learn entirely
at home inspare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

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

SFRAYBERRY Academy of Radio-Television

1512 Jarvls Avenue, Dept. 105-K, <Chilcage 26, Illinols

Mail This Coupon Now—No Salesman Will Cajl

Sprayberry Acadzmy of Radio-Television
Dept. 105-K, 1512 W. Jarvis Ave,, Chicago 26, 115,
Please rush all information on your ALL-NEW Radio-Tele-
visionTraining Plan. { und d this does not obli me
and that no saleaman will call upon me. Include New Cat-
alog and Sample Leson FREE.

TRASMING

NAME Age......
ADDRE
city ZONE....STATE......;oomme.
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HOW
10

BUH.D,‘ TR]\NSlSTONHD

Yoy ¥ .
::. b Cmmverber &

A TRANSISTORS

This Motorola Transistor Applications Bulletin
contains complete circuits and data for nine
different items you can build using Motorola
2NS54 power transistors. It's yours, FREE,
from your Motorola Semiconductor distributor
-..or, drop a postcard to Motorola, Inc., Dept.
A-7, 5005 E. McDowell Rd., Phoenix, Arizona.

o, _
{\ 2N554  $1.35 net
F W, = e "

available from
Motorola distributors
. listed below
e

DEPINDABLE QUALITY IN QUANNTY

MOTOROLA

SEMICONDUCTORS

Motorola, Inc.
Semiconductor Products Division
Phoenix, Arizona

MOTOROLA SEMICONDUCTOR DISTRIBUTORS

" NEW YORK CHICAGO
Lafayette Radio Allied Radio, Inc.
165 Liberty Ave, 100 N. Western Ave.
Jamaica 33, New York Newark Electric Co.
Milgray Electronics, Inc. 223 W. Madison St.
136 Liberty St.

BOSTON
Cramer Electronics, Inc,
~ 811 Boylston St.

. LOS ANGELES
Kierulff Electronics, Inc.
820 W. Olympic Blvd.

22

Letters (Continued from page 20)

of signal amplification where the gain of the
amplifier is varied at a preset rate and in a preset
amount to produce tremolo, a change in volume
level.

As for examples of vibrato, the electronic organ
generally uses a low-frequency oscillator (6-8
¢ps) to modulate the supply voltage for the var-
ious tone oscillators. This causes the pitch (fre-
quency) to vary at the same rate and in excursion
(FM, if you will) by the depth of modulation.

The Hammond organ, with a mechanical tone
generator, uses a complicated mechanical phase
delay line which essentially splits the signal tone
into two paths, straight through and delayed,
and recombines the signals with a random phase
delay. In stringed instruments it is produced by
a rapid rocking of the player’s finger on the string.

As for the soul-stirring pipe organ, this total
effect is due to reverberation, phase cancellation
of some frequencies, and downright poor acoustics.
It is pretty difficult to alter the length of a pipe
(pitch change) at a 7-cps rate; in fact, it just isn’t
done . . . !

This is not to deny the existence of electronic
vibrato circuits—the Wurlitzer organ uses one—
but a circuit which will affect the pitch of a tone
after it is generated unfortunately just doesn’t
turn out to be a simple two-tube device.

Joserr F. Curran
Neptune, N. J.

Not being music connoisseurs, we sought advice
from two experts (?7) in the field when we edited
the article. We must have been misled.

" I was fortunate to acquire the December 1957
issue of P.E. and built the “Throbbing” Vibrato.
T am very pleased with the results. It is wonderful.
ARNOLDO VARELA

Chitre, Prov. Herrera

Republic of Panana

More Hints for FM in Car

" In answer to William Welch’s question on inter-
ference with an FM tuner in an automobile in
your May issue (After Class), 1 suggest that he
eliminate the interference at its source. Ignition
noise is caused by static charges set up on and
between various parts of the vehicle, also from
emissions radiated from the sparking of each spark
plug.

Putting a suppressing resistor on the high-ten-
sion lead to the distributor, a capacitor on the
generator and possibly on the gas gauge, are pos-
sibilities. To check for improvement, apply an
unmodulated signal to the set for quieting and
accelerate the engine.

For further information, Mr. Welch might con-
sult the service manuals supplied by the makers of
FM two-way radio equipment (Motorola, GE,
etc.). I hope he has success with his tuner.

R.W. ANGER
Bell Telephone Mobile Repair
Toronto, Ont., Canada

Pen Pal for Transistor Fans
" I am delighted with your crystal set and three
transistors, published in October 1957, page 55
(Something Old—Something New). I should like

Always say you saw it in—POPULAR ELECTRONICS



TELEVISION

ELECTRONICS-=RADIO

Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE

YOU GET ALL THIS NEWEST

PRACTICAL EQUIPMENT

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

o Parts to build 2 powerful Superhet Receiver,
standard broadcast and short wave

o Parts to conduct many experiments and build
Continuity Checker, RF Ocillator, TV Circuits,
Audio Oscillator, TRF Receiver, Signal Generato® °

» A Valuable Professional Multitester ik J
i

19 BIG KITS

YOURS TO XERP

1. TELEVISION, INCLUDING COLOR TV
2. RADIO, FM AND AM
3. INDUSTRIAL ELECTRONICS

5. AUTO
7. RADA

4. SOUND RECORDING AND HI FIDELITY

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

5. PREPARATION FOR FCC LICENSE

8. COMMUNICATIONS

MATION
R AND MICRO WAVES

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.

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

EARN AS YOU LEARN. Mazny of our

Let National Schools, a Resident
Technical School for over 50 years
train you for today's unlimited op-
portunities in electronics! Qur Shop
Method trains you to be a MASTER.

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

RESIDEN

ke yﬂ\“
W you e Los

our R!Sid|

SeON
= PLE \ES
TR

TECHNICIAN. Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correctly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

APPROVED FOR G.|. TRAINING

NATIONAL SCHOOLS

4000 S. FIGUEROA ST, LOS ANGELES 37, CALIF.
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students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.

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

NATIONAL SCHOOLS

TECHNICAL TRADE “RAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
,G!T FAST SERVICE - MAILNOW TO

0 a 3 amm NATIONAL SCHOOLS, DI, R2G-BSB
aurs at no cost, no obligatio I 4000 5. FIGUEROA ST.
. L : LOS ANGELES 37, CALIF,

Rush free TV-Radio “Opportunity” Book and sample
' ADDRESS

I lesson. No salesman will call.
oty STATE
: O Chech il interestad ONLY In Resident Scheol training 3t Les Angeles,

[
!
!
]
!
]
]
VETERANS: Give dole of Ditehorem mm— e ——a @
"\ e e v VR N W

NAME

ZONE




Letters (Continued from page 22)

to exchange opinions with transistor experimenters
in other countries.

Jose MariA RuisaL

1041 Laprida Str.

Lomas de Zamora

Buenos Aires, Argentina

Better Bulb for Worm Turner
® The NE-16 neon bulb specified for Worm
Turner No. 1 in the article “Don't Dig Those
Crazy Worms,” May 1957 issue of PopuLAR ELEC-
TRONICS, is an error. The NE-16 should not be
used, since it is suitable only for d.c. An NE-45
bulb will be satisfactory.
. Thanks to Joseph Telatko, Jr., of Cleveland,
Ohio, for bringing this to my attention.
R. WayNE CRAWFORD
Columbus, Ohio

Ideas Wanted
" WHO but PopurAr ELECTRONICS can give an
amateur electronics gadgeteer an assist when he
needs one?

WHAT I need is a contraption to cut off a bat-
tery charger automatically when a storage battery
has reached full charge.

WHY I need such a gadget is because, like many
others with too many hobbies, I possess an electric
outboard motor which runs on storage batteries.
Naturally, the batteries need recharging after use
but I cannot always return to the lake at the

proper time to turn off the charger. Since storage
batteries are being more widely used in electronic
flash photography, portable tape recorders, etc.,
such a device would have plenty of applications.
The gadget should work on one 6-volt battery
or on two 6-volt batteries being charged in paral-
lel. I'm now using a homemade timing device
that shuts off after any preset interval up to 72
hours, but it is not entirely satisfactory since the
required time interval to charge the battery fully
must be guessed at.
WHERE can I get ideas for building such an
item?
Jurian H. HoFFrMaN
Box 397
Danville, Va.

Such an automatic control for the charger would
interest your Editors, too. "Like everyone faced
with this problem, we depend on the common
trickle and taper charge methods. None of these
shut themselves off automatically, however. We
are sure that some of our readers will contribute
ideas on this subject.

Putting Echo on Tape
® 1 wonder if any readers could supply me with
information on how to make an echo attachment
for my tape recorder (Revere T-1100).
Dave VarL
478 Main Street
Yarmouth, N. S., Canada

Does anyone have any data? B0+

ABRAHAM MARCUS MAKES AMAZING OFFER!

: BASIC ELECTRONICS

CUURSE FOR 1 MONTH ﬁzee,/

Shortcut to Thousands of $100-$150-per-Week Jobs
Waiting in Radio, TV, Hi-Fi, Electronics Industry

That’s right! ONE MONTH FREE . . . with this guar-
antee: If in that time you haven’t saved and made
plenty of spare-time dollars with your new knowl-
edge, just return the books and pay nothing.

Why do we make this amazing offer? First, because
the entire course is written so you can't miss—the
same clear, easy-to-understand language that has al-
ready made the author’s “Elements of Radio” a
1,000,000-copy best-seller. Second, you use only ele-
mentary arithmetic. Third, do-it-yourself projects
make you a qualified technician fast—able to com-
mand high pay, rapid promotion, enjoy a secure
future in a zooming industry.

BEGIN NOW! You risk nothing by mailing the cou-
pon, Even if you decide to keep the books, you pay
on easy terms. Mail the coupon now.

WHAT YOU GET IN THIS 3-BOOK COURSE

BASIC ELECTRICITY, Basic theory through AC, DC gen-
erators, practical appllcatlana—clrcults—measurlng instruments
—elements of resistance, inductance, ca; acitance—thermal,
luminous, chemical, magnetic eftects—the electron tube—semi-
conductors—motors—ete,

ELEMENTS OF RADIO. Com%lete course in fundamentals
of radlo. Has outsold every other! Retﬂxlres no previous
knowledge of radio, physics, or higher math, Everything you
ne to know presented in 1-2-3 fashion—including all the
latest developments,

24 >

RADIO PROJECTS,
Build your own recelvers!
Gives you 10 easy-to-follow
projects, including crystal
detector recelver—diode de-
tector receiver—regenerative recelver—audio-frequency amplifier
—tuned-radio-frequency tuner—AC-DC superheterodyne receiver
—Power Supplies—Code Practice Oscillator—etc,

:' MAIL COUPO D @

PRENTICE-HALL, INC., Dept. 5702-K1
Englewood Clifts, New Jersey

Please send me Abraham Marcus’ BASIC ELECTRONICS
COURSE (3 volumes) for 10 days FREE examination.
Within 10 days I will either return it and owe nothing, or
send my first payment of $5.65 plus few cents postage.
Then, after I have used the course for a FULL MONTH,

if T am not satisfied I may return it and you will refund
my first payment. Or I will keep the course and send you
two more payments of $5.65 a month for two months.

Always say you saw it in—POPULAR ELECTRONICS
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the stereo space problem is solved "eu 5

matching Electro-Voice and all other high quality systems
Now, for the first time, you don’t need two full-range
speakers to enjoy the added third dimension of stereo-

phonic sound . .. thanks to a new application by Electro-
Voice engineers of a basic principle of acoustics. As early
as 1934 it was verified that bass tones below 300 cps do
not indicate the location of the sound source. . . therefore,
these tones contribute no stereo effect. This is because
the ear lacks the ability to qualify direction when sound
wave-lengths reach 2% feet or more between their pressure
crests. The entire stereo effect relies upon the directional
placement of sounds above this point. The second sound

HERE'S WHAT HAPPENS: 3
Low bass {requencies from both stereo channels are prop-
erly phased through the XX3 STEREON Contra! Filter
and channeled into your present full-range speaker to
utilize its full-bass reproduction capabilities; the mid-bass,
treble and very high topes are fed. one channel to your
full-range speaker, the other channel to the STEREON
.to give you full dimensional stereo...inexpensively,
compactly.
Stereo—the Electro-Voice STEREON way—gives the im-
pact and true-to-life spaciousness of the original perform-
ance...puts you in the best seat in the house.

source in stereo, therefore, need anly be a system designed
specifically to reproduce that directional part of the audio
spectrum above 300 cps. Based upon this fact, Electro-Voice
engineers developed the STEREON, an uncompromised
second channel loudspeaker to match even the largest
bass producer...a compact, functional furniture piece
allowing greatest placement flexibility for optimum stereo.
The STEREON is designed to complement any full-range
speaker by reproducing only those frequencies required for
stereo, thus eliminating your need for a second expensive
bulky enclosure.

(In larger rooms, by the way, when you'll want stereo
with the scope and magnitude of the latest movie processes
. you add-on two addicional STEREONS, placing
them inconspicuously around the room. The two central
STEREONS simply parallel each of the ch 1s and are
adjusted to a slightly lower level to make a smooth sound
picture . . . providing directienality and full depth...the
ultimate in stereo.)
Hear the remarkably versatile Electro-Voice STEREONS
demonstrated at your Electro-Voice show room. After one
listening you'll agree that STEREONS are THE answer
to stereo in your home.

GO-ON TO STEREON...FOR SUPERLATIVE STEREO NOW.

1 £

For more ion on the Si

7
GoARD

=~
STERE

STEREON |11—3-way system for use with high efficiency
systems. Employs MT30 mid-bass coaxial assembly and T35
VHE driver, built into integral 200 cps taper rate horn.
Integral crossover network limits overall input to signals
above 300 cps crosses over electrically ot 3500 cps to
Model T35 VHF driver. Flat response + 2 db 300 ¢ps to
19,000 cps. Two AT37 level controls at rear provide
overall level match to full range speaker system. Quality
match assured by individual control of ‘'Presence’’ and
*‘Brilliance*’ control. Available in mahogany, wolnut, ond
timed ook. Size: 25" high, 174" deep, 72" wide.
Shipping weight: 37 Ibs. Net. . ................ $129.50

and pther Electro-Voice ways to go Stereo, write for free booklet on choosing stereo equipment.

EleclhioYores

Foremost in Nieotro-Acoustics — High Fidelity Loudspeckers and Enclosures for STEREQ. M icrophones, Phono-
Cariridges and Public Address Speakers, Marine Instruments, EVI Professional Electronic Instruments and Military Material,

ELECTRO-VOICE, Inc.

Buchanan, Michigan

STEREON 1A—Identicai to Stereon 111, for use with normal
efficiency systems. Uses MT303 and T35B driver compo-
nents. Shipping weight: 33 Ibs. Net............. $99.50
XX3 STEREON CONTROL FILTER—For use with Electro-
Voice Stereons. Uses matching transformer and crossover
network components, All signal of Ist channel above 300
cps feeds Stereon; all signal below 300 cps from this
chanrel is combined with full range output from second
channel to utilize full bass reproduction capabilities of a
single full range system. Input impedance from both amp-
tifiers 8. ohms, output impedance 16 ochms hominal. Size:
5V, " high, 43, " wide, 5V/4" deep. Ship. wt.: 81bs. Net $30.00

STEREO begins with the E-V totally compatible STEREQ Cariridge—already the accepted standard.

August, 1958



Leading Editors Say:

“NEWCOMER, OR OLD ‘PRO’
YOU CAN LEARN ALL ABOUT
TELEVISION WITH . ..

BASIC TELEVISION

By Dr. Alexander Schure, Ph.D. ' BOOKSHELF
Editors of leading electronic magazines, service

tgchnician publicationsland ilndustéial mTa‘\glazines—
the experts—unanimously acclaim Basic Television, "
new five volume “picture-book” training course as YOUNG PEOPLE'S BOOK OF POPU-
the easiest possible way of learning all about black LAR SCIENCE" edited by Glenn O.
and white television. ' Blough. Published by Whittlesey House,

Electronic Technician, April 1958 McGraw-Hill Book Co., 330 West 42d St.,

“One picture is worth 10,000 words,” so you can
imagine the information contamed in ,the more than New York, N. Y. 446 pages. Hard cover.

71(1)0 ﬁgur%s included here. Each of theske drawings is $4.50.
illustrated in the manner which makes the most -3 i i

difficult concept readily understandable. Text is very To meet the ever 1‘ncreasmg a‘ppetlte of
clear.. .. If you are a relative newcomer to TV, this | young people for science, publishers are

work will be a most valuable “Bible”; if you are an turning out more and more books designed
old pro, you will be surprised at how much you can

op'trom'cs

learn.” to satisfy that hunger. This is one of the
Radio Television News, May 1958 better ones, in that it is written so a teen-
“For those who have thought about studying televi- ager can understand it, yet is complete and

sion but have been intimidated by the complexity of : .
the average engineering text, this easy-to-take in- factual. It covers the field in eight broad-

%‘}?duction to the subg‘ecthshoulg be encouragilng. ... ranging chapters, from biology to electron-
ere is no reason why the student with an elemen- : : : _
tary radio and electronics background couldn’t use les. It ls‘ written ‘by a staff of 16 well
this ‘course’ as a springboard to a career as a service known science writers.

technician in the television field.” Recommended: to all young people who
Telephony, April 1958 show an interest in science.

“This is undoubtedly the most understandable pres-

entation of the basic theory, operation and circuitry © © ©

of black and white television ever published. Every-

thing from the transmitter to the picture on the

screen is explained with utmost clarity in words as | “"MOST-OFTEN-NEEDED 1958 RADIO DI-
;vizilusa;sedf,l,lustratxons that ‘visualize’ each concept AGR/?:MS A.ND SERV|C|NG‘|NFORMA-

Signal, April 1958 TION'" compiled by M. N. Beitman. Pub-
“Only a knowledge of basic electronics and radio is | lished by Supreme Publications, 1760 Bal-

presupposed. The coverage, ranging from the crea- 3
tion of the TV image in the studio to its appearance sam Road, Highland Park, Ill. 192 pages.

on the receiver screen, contains many topics absent Soft cover. $2.50.
in the more traditional text. Diagrams and data needed for servicing
Navy News, April 1958 over 20 different makes of a.c. and a.c./d.c.

:;Herez is a\nhexcellent(:i endcyc}llopedia on telfvision fionfl receivers are provided in this manual—in-

to Z... this is, indeed, the most complete work o . :

its kind ... suitable for the beginner as well as the cluding portables, auto radios, record play-

ad}rf\nced techniciarlx, and aﬁfyo}?e ingtlarels(ted (iin ThV." ers, and FM sets. INo theory or explanations
you want to learn all about black and white d 0 e i i

television, quickly, easily and economically, this 5 e ,g“’e“' thl? fs strictly a manual for the

volume “picture-book” course BASIC TELEVISION service technician, although the general

is the answer. Now available at your local bookstore student of electronics might be interested
or electronic parts distributor. If your dealer does

not have this book, order direct. in comparing circuits and design features
10 day unconditional money-back guarantee. of the new popular priced receivers.
B “Yohn F. i’.;:ﬁ,ﬁ,;,;ﬂ;----;;;: Recommended: as an inexpensive means
116 West 14th Street ildi i
'.‘ RO IO i | of building up a referen’ce library of the
I | most common of the year’s circuits.
1 I have encl Please send me: |
| —5 vol tBasxc Television set (soft cover) §10.00
per
1 __Deeluiee cloth bound edition, all 5 vols. in single 1 < < <
| 1 undosstend I may return the vooks in 10 daye for | | “INDUSTRIAL CONTROL CIRCUITS" b
unaerstan may relurn € Dooks n y8 Jor y
let d 1] hase ice if I am mot
b satianes efund of full purchase price if || Sidney Platt. Published by John F. Rider,
| NAME 1 | Inc, 116 West 14th St., New York 11, N. Y.
! Address ! | 200 pages. Soft cover. $3.90.
: City Zone.......State.........ccooooeeeen. 1

S | If you have a fundamental knowledge of
22 Always say you saw it in—POPULAR ELECTRONICS

LY




RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
YOU CAN AFFORD!

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

tronics — AT ‘HOME IN YOUR SPARE TIME.

Think of it—a complete training program including over
2G lessons, Fourteen Big Radio-Television Kits, Complete
Color-TV Instruction, Unlimited Consultation Service . . .

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

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

We Want 100 More Shops This Year
This 3% year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a
string of Radio-TV Repair Shops in
COIOR principal cities throughout the U. S.
; ; iy g - So far, 36 such shops are NOW IN
i % ¥ 3 INSTRUCTION BUSINESS AND PROSPERING. We
INCLUDED are signing contracts with ambi-

tious men to become future own-

COMFLETE

3 ers and operators of these shops
o o > you build in all areas.
Get your free book on the 5
) 4 .. all these units FOR UNSKILLED
FAMOUS RTS BUSINESS PLAN : INEXPE RIENCED MEN ONLY -
2 y % WE TRAIN YOU OUR WAY!
find out how you can open b ~ b
T We must insist that the men
A REPAIR SHOP OF YOUR OWN |} <4” ’%g e must insat that the men
4 . ; Radio-TV Repair, Merchan-
We supply and finance your equipment ) < » dising and Sales by our
q X training methods—because
When you are ready and qualified to operate 4 g "“i! 5 WE KNOW the require-
one of our RTS-Approved TV Repair Shops [P g ments of the industry.
WE WILL SUPPLY AND FINANCE EVERY ) ¢ *tubes Therefore, we will TRAIN
BIT OF EQUIPMENT YOU NEED TO GET t excluded YOU . . . we will show
STARTED plus an ir‘:’venfory o'f parts and @ yé):st‘owdfo.earr;hEX?{A;
supplies. In other words we will stake you , during e firs
UPPIIAN OFFER NEVER MADE BEFORE BY : R:::o;;ElEs‘gSM’N month or two of your
ANY TRAINING ORGANIZATION, Under raining period.
the RTS Business Plan vou receive: 3 .!mo s.vznmo?T AVEEEOOL KEEP YOUR PRESENT
o LOS ANGELES 37, CALIFORNIA JOB. TRAINING TAKES
1. An clectric sign for 6. Plans for shop > PLACE IN YOUR OWN
the shop front. arrangement. - =
2. Radio and TV test 7. tnstructions on how | |m HOME, IN YOUR
€quipment. to 9o inta business. Est. 1922 T2 SPARE TIME!
3. Letterheads, calling 8. Continuous consul- 4 Jh
cards. repair tickets, tation and heio.
cte. 9. The right to use y
4. masic inventory of RTS Seal of
tubes, parts, Approval, and the ¥
supplies. RTS Credo.
5. Advertising and 10. The right te usc 2
promotional the Famous
material. Trade Mark. >
\

CUT OUT AND MAIL

RADIO-TELEVISION TRAI
5100 S. Vermont Avenue, Dept. PE 88,
Los Angeles 37. California

— TODAY!

T

% BUSl‘N(SS
PLAN . r
" SEND ME FREE — all of these big opportunity books =
LM- 1 ‘Good Jobs in TV-Electronics,”’ **A Repair Shop of Your Oown'’
i 1 and “Samplc Lesson.’’ | am interested in:
] O Radio-Television O Industrial Elcctronics

(Automation)

RTS* Membership in The

- N ‘ Name l,
Association of Home Study
Schools is your ossurance of Address
Reliability, Integrity, ond
Quglity of Training. City & State

300
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Columbia
Model SC-1...
- 336.25 list

New COLUMBIA
Constant Displacement
STEREO CARTRIDGE
features...

Constant displacement . . . unique moving

lever system provides balanced output
i voltages constant for given stylus dis-
: placement regardless of frequency.

Complete compatibility . . . plays stereo and
existing monaural record libraries.

4 speeds . . . 334, 45, 78 and 1623 (home
entertainment) r.p.m. with single dia-
mond stylus.

Standardization . . . conforms with RIAA
standards.

Frequency response . . . 30 to 20,000 cycles;
flat within + 1.5 db in fundamental
5 stereo range of 30 to 7,000 cycles.

i' Channel separation . . . in excess of 20 db.

' Uniformly high compliance . superior
: tracking throughout frequency range.

e

i

| ;
,ﬁ

st

#

%
£
#

g

B I T S e L
;
SPECIFICATIONS g
Diamond stylus ............... 0.0008 inch radius &
.~ Recommended needle force......... 5 to 7 grams ‘*‘
gg Compliance, lateral and vertical .. 2 x 10-6 cm/dyne :‘_é
§ Open-circuit output voltage.. .. .. .. 04volts£3db =
©  Extended stereorange at =+ 2.5db..30 to 16,000 ¢ps
;
§ e e

AR R A A e

.L
TS

Start enjoying stereo now.

Demand the ceramic cartridge with the
most features, the Columbia Constant
Displacement ‘Stereo Cartridge designed
by Columbia Records and made by CBS-
Hytron.

CBS-HYTRON, Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

28

Bookshelf

electronics, this book is all you need to
expand your background to include the
common industrial control circuits. The
author has written directly to those who
are unfamiliar with basic control equip-
ment, and he explains the concepts and
applications involved in a straightforward,
easy-to-understand way. Every phase of
control circuit application is discussed, in-
cluding electronic relay control and timing
circuits, photoelectric control, power con-
trols and industrial control instrumentation.

Recommended: to those who know basic
theory and application and who wish to
delve deeper into the mechanizms of auto-
mation and industrial control.

(Continued from page 26)

Free Literature Roundup

Deciding that some information on how
not to use a transistor would be a welcome
relief to transistor users, the General
Transistor Corporation (91-27 138th Place,
Jamaica, N. Y.) has published a booklet
of cartoons which should prove entertain-
ing reading for beginners and old-timers
alike.

Bulletin S-61 gives comprehensive per-
formance data on Radio Receptor’s entire
silicon diode line. A two-color catalog, it
can be obtained from Robert L. Ashley,
Germanium and Silicon Products Sales
Manager, Radio Receptor Co., Inc., 240
Wythe Ave., Brooklyn 11, N. Y.

A helpful new guide for selecting the
right magnetic tape for your recording
needs is available from Minnesota Mining
and Manufacturing Co., Dept. A8-89, St.
Paul, Minn. Called “Which Tape Type Are
You?”, it illustrates the outstanding fea-
tures of each of the eight popular “Scotch”
brand magnetic tapes. Accessory items are
described, and a convenient playing time
chart and tips on dry lubrication are
included.

Clarostat’s Catalog No. 58 is just off
the press. It covers replacement parts for
radio, TV, and electronic servicing, etc.,
and presents the Series 44 and 44S minia-
turized 0.2-watt carbon controls. A copy
may be had from any Clarostat distributor
or direct from Clarostat Mfg. Co., Inc,
Dover, N. H.

Always say you saw it in—POPULAR ELECTRONICS
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BUILD 16 RA

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

Now Includes * No Knawledge of Radio Necessary
% TRANSMITTER % No Additional Parts or Tooks Needed
% SIGNAL TRACER % EXCEL.ENT BACKGROUMD FOR TV
% SIGNAL INJECTOR * School Inquiries Invited FREE EXTRAS
ot B
HUNDREDS OF DOLLARS FOR A RADIO COURSE Ehr N

ELECTRONICS TESTER
The “Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a

PLIERS-CUTTERS

ALIGNWENT TOOL

rock-bottom price, Our Kit is designed to train Radie & Electronics Technician;, making WRENCIH

use of the most modern methods of home training. Yau will learn radio theory, construc- VALUABLE D'SCOU';LgARD

tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. NUAL
You will learn how to build radios, using regular schematics; how to wire ind soider p

in a professional manner; how to service radios. You will work with the standa-d type of HIGH SIDELITY G‘“DEABIgU'ZZES

ebarT vy~
o
m
E-]
4
=
o
»
4
m
o
-
32

H i et TELEVISION BOOK « R
punched metal chassis as weli as the latest development of Printed Circuit chassis

P You will learn the basic principles of radio. You w~ill construct, study and =work with NTS°U=:‘:§;'5|':,°?:":‘§D"I?,‘_’1!‘V SugEE
RF and AF amplifiers and oscillators, detectors, rectifers, test equipment. You will learn v ';"'BuLTATION SERVICE Fce
and practlce code, using the Progressive Code Osciflator. You will learn and practice CONS ,

AMATZUR LICENSE TRAINING

trouble-shooting, using the Progressive Signal Tracer, Progressive Signal ir jector, Progres-
sive Dynamic Radio & Electronics Tester and the ‘accompanying instruciional ' material. PRINTED CIRCUITRY

You will receive training for the Novice. Technician and General Classes of F.C.C. Radio

Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillato:, Sigial Tracer

S8 Sranal Triectr ety 2 Teatn oy Yo opersta o, Vau wii el sxedlent  "EERVICING LESSONS |
A4

Absolutely no previous knowledge of radio or science is required. The “Edu-Kit'’ is the -
product of many years of teaching and cnginecering experincce. The “Edu-Kit’”’ will pro- w Il iearn trouble-shooting and
vide you with a basic education in Electronics and Radio, worth many times the complete sorvicing in a progressive manner. You
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kit. wili pracice repairs on the sets that

wou const-uct. You will I:'a‘arn symp:og;:
THE KIT FOR EVERYONE T S Bdles: Vou will faarn ow to

Lse tne professional Signal Tracer, the

. You do not need the slightest background ages and backgrounds have successfully vnique Swegnal Injector and the dynamic
in radio or science. Whether you are inter- used #he ‘'Edu-Kit'’ in more thas 79 coun- Raaio & Electronics Tester. While you
ested in Radio & Elcctronics because you tries cf the world. The ‘‘Ecu-Kit'' has been £re learn ng on this practical way, you

o

want an interesting hobby, a well paying caretully gned, step by ste», so that witl be akle to do many a repair job for
business or a job with a future, you will find you cgnnot make a mistake. The “‘Edu-Kit"* > our

B H s and neighbors, and charge
the “Edu-Kit'’ a worth-while investment. aliows you to teach yourself at your own ®es which will far exceed the price of
Many thousands of individuals of all rate. No instructor is necessary. #he "“Edu Kit.’' Our Consultation Service

. :/iH help you with any technical problems
PROGRESSIVE TEACHING METHOD oy TR R 2 e e, water

kury, Con., writes:

The Progressive Radio *‘Edu-Kit'' is the foremast educational radio kit in the world, -everal s2ts for my friends, and made
and is universally accepted as the standard in the fieid of electronics training. The Edu- noney. —he ‘‘Edu-Kit’" paid for itself, |
Kit"* uses the modern educational principle of ‘*Learn by Doing.'” Therefore you construct, ~as rcads to spend $240 for a Course,
learn schematics, study theory, practice, trouble-shoating—all in a closely integrated pro- sut | fomnd your ad and sent for your
gram designed to provide an casily-lcarned, thorough and interesting background in radio.

Y Vt:u begin by examining n;c various radio parts o® the “Edu-Kilt." You tvr:le; Iearn'thv.;

unction, theory and wiring of these parts. Then you build a simple radio. i this firs

sct you will enjoy listening to regular broadcast stations. learn theory, practce testing OM o R MAIL BA
and trouble-shooting. Then you build a more advanced radio, learn more advasced theory

and techniques. Gradually, in a progressive mannar, and at your own rate, you will Ben WValerio, P. 0. Box 21, Magna,
find yourself constructing more advanced multi-tube radio circuits, and d2ing work like a Jtah: “'Tne Edu-Kits are wonderful. Here
professional Radio Technician, . s 0 | am semding you the questions and also
_Included in the ‘'Edu-Kit'* course are sixteen Recelver, Transmitter, Code Oscillator, :he answers for them. | have been in
Signaj Tracer, and Signal Injector circuits. These are not unprofessional ‘‘bwcadboard*’ Radio foi the last seven ycars, but like
experiments genuine radio circuits, constructed by means of professianal wiring to work with Radio Kits, and like to
and soldering on metal chassis, plus the new me-hod of radio construction known as build Radio Testing Equipment. 1 en-
“Printed Circuitry,’”” These circuits operate on your regular AC or DC house current, poyed every minute | worked with the

5 G p ditferent kits; the ISignal Tracer 'v':'o{k?
fine. Alzo like to let you know a

THE "EDU-KIT" IS COMPLETE 1Eei protms of becoming a member of your

u will reccive all parts and instructions necessary to build 16 different rad o and elec. “a?"&;:'v' cL['"bé,m" 1534 Monroe Ave.,

tronics circuits, each guaranteed to operate. Our Fkits contain tubes, tube sockets, vari A N Id

able, clectrolytic, mica, ceramic and paper dielectric condensers, rcsist'ors. tie szrip: i L‘,“o’;“';g[:’"; g":‘;, Yiaﬁ'es :;m;:gm!h;t wIm:v:-

hardware, tubing, punched metal chas: Instruction Manuals, hook- wire, solder, et ceived mw Edu-Kit, and was really amazed
In addition, you receive Printed Circuit materia.s, including Printed Circwit chass A

that suck a bargain can be had at such

low price. | have alrcady started re-
pairing radios and phonographs. My
friends were really surprised to see me

special tube sockets, hardware and instructions. Yow also receive a useful set of tools, 3
professional electric soldering iron, a self-powered Dynamic Radio and Electronics
Tester. The “'Edu- "+ also includes Code Instructioms and the Progressiv2 Code Oscitlator,

in addition to F.C.C.-type Questions and Answers for Radio Amateur erse & . You get into the swing of it so quickly. The
will also receive lessons for servicing with the Prog-essive Signal Tracer ard the Progres- Troubleshooting Tester that comes with
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Memnbership in e Kit is really swell, and finds the
Radio-TV Club, Free Consultation Service, Certificzte of Merit and Discount Privileges, trouble, if there is any to be found.”

You receive all parts, tools. instructions, etc. Everything is yours to kee2.

ORDER DIRECT FROM AD—RECEIVE FREE BONUS

Unconditional Money-Back Guarantee

e Progressive Radio “Edu-
sold to many thousands of individuals, schools
and organizations, public and private, through.
out the world. it is recognized internationally
as the ideal radio coursc.

RESISTOR AND CONDENSER KITS WORTH $7

has been

(J Send “‘Edu-Kit” postpaid. 1 enclose tull payment of $22,95.
(] Send “Edu-Kit'" C.0.D. | will pay $22.95 plus postage.

By popular demand, the Progressive Radio iti i i ibi . -Kit
.,EdEu_K. h e A A e R (1 Send me FREE additional information describing “‘Edu-Kit.
as English.

It is understood and agreed that should
the Progressive Radio ‘"Edu-Kit’' be re-
turned to Progressive ‘‘Edu-Kits' iInc. for any
reason whatever, the purchase price willi be
refunded in_full, without quibble or ques-
tion, and without delay.

The high recognition which Progressive
“Edu-Kits®" Inc. has earned through its many
years service td the public is due to its
U ditfonal insistcnce upon the mainte-
n. “of perfect engincering, the highest in-

onal standards, and 1009 adherence
to its Unconditional Money-Back Guarantce.
As a result, we do not have a singie dissatis-
fied customer throughout the entire world.

Name . = g em oy R e s B o B oo e S i

PROGRESSIVE "EDU-KITS" INC.

1186 Broadway, Depl. 547D, Hewlett, N. Y.

e e e o o o e e e e e e e o e )
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for

LOWEST

microphonics...
humlll
noise

in a high-p
dual triode

the

Amperex

ECCS83 .run
REPLACEMENT FOR THE 12AX7

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at least 50 mv for an
output of 5 watts. No special precau-
tions against microphonics necessary
even though the tube is mounted in
the near vicinity of a loudspeaker with
5% acoustical efficiency.

HUM AND NOISE LEVEL:

Better than —60 db relative to 50 mv
when the grid circuit impedance is no
greater than 0.5 megohms (at 60 cps),
the center tap of the heater is grounded
and the cathode resistor is by-passed
by a capacitor of at last 100 mfd.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

EL84/6BA5  9.pin power pentode; 17 W PP
6CA7/EL34  High.power pentode; 100 W PP
EF86/6267  Low-.noise high-u pentode

ECC81/12AT? Low-noise medium-u dual triede
ECC82/12AU7 Low-noise low.u dual triode
ECC85/8A08 High-y dual triode for FM tuners

GZ34/5AR4  Cathode-type rectifier; 250 ma.
E280/6V4 9-pin rectifier; cathode; 90 ma.
E281/6CA4  9.pin rectifier; cathade; 150 ma.

At All Leading Eleciranic Ports Distributors

A\ Amperex

Msd ELECTRONIC CORP.

30

230 Duffy Ave., Hicksville, Long Island, N.Y
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HOLE IN LID DISPENSES FLUX
A small hole made in the lid of a can of
soldering paste dispenses the flux conven-
iently, sparingly, and cleanly in just the

right quantity for radio-electronics work.
The tip of the wire or a length of wire
solder can be inserted into the hole and
withdrawn with just the right amount of
flux adhering. Heating the can in a shallow
pan of hot water occasionally redistributes
the paste. —J. A. C.

SHARPEN PUNCH ON OILSTONE
Lacking a grinding wheel, a round chassis
punch can be sharpened equally well—and
perhaps with greater safety—on an oil-
stone. Use the first and second fingers to

grasp the “flats” on the back of the punch,
applying pressure with the thumb on the
forward stroke. It is best to count the

Always say you saw it in—POPULAR ELECTRONICS



STUDY AT HOME

for a career in radio-tv-electronics

CREI prepares you quickly for success . . . in
Electronic Engineering Technology, including
Servomechanisms; Computers; Radar; Auto-
mation; Aeronautical Electronics; Broadcast-
ing; Communications and Manufacturing, and
the Electronic principles associated with
guided missiles, telemetering, astronautics and
instrumentation.

Benefits Felt Right Away

Almost immediately, you feel the benefits of
CREI training. Your employer, when informed
of your step toward advancement (only at your
request), is certain to take new interest in
you and in your future. What you learn in
CREI Home Study can start helping you do
a better job immediately.

CREI Home Study . .. Quick Way To Get There

Since 1927, CREI has given thousands of
ambitious young men the technical knowledge
that leads to more money and security. CREI
can help you, too — if you really want to be
helped. CREI lessons are prepared by experts
in easy-to-understand form. There is a course
of instruction geared to the field in which you
want to specialize. Study at your convenience,
at your rate of speed.

Industry Recognizes CREIl Training

CREI courses are prepared with an eye to
the needs and demands of industry, so your
CREI. diploma can open many doors for you.
Countless CREI graduates now enjoy im-
portant, good-paying positions with Amer-
ica’s most important companies. Many
famous organizations have arranged CREI

group training for
their personnel. To
name a few: All
American  Cables
and Radio, Inc;
Canadian Broad-
casting Corpora-
tion; Columbia
Broadcasting  Sys-
tem; Gates Radio
Company; Federal
Electric Corp.; The
Martin Company;
Douglas Aircraft
Co.; U. S. Informa-
tion Agency (Voice
gfzi fﬂﬁf;tc:(;’ T%Z':IZ: Get This New Fact-Packed
? ’
Canada Air Lines; Booklet—It's Free!
United Air Lines. Their choice is a good cue
for your choice.

Pays For Itself Quickly

Your very first raise could repay your invest-
ment in CREI Training, and leave you a profit
the very first year. Increases in pay thereafter
are pure profit, and you’ll be prepared for
many more promotions and pay raises in the
future.

CREI also offers residence training in Wash-
ington, D. C. at the same high technical level.
Day and evening classes start at regular inter-
vals. Qualified residence school graduates earn
degree as “Associate in Applied Science.”
Check coupon if you prefer residence or home
study information, or write, Capitol Radio
Engineering Institute, Dept. 128-E, 3224 16th
St. N.W., Wash,, 10, D. C.

e e

ALEROVRON OGS

= —-— e P oW o e G o G s, I I GED GEP WIS GED G EmD D

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula—Founded 1927
| Dept. 128-E, 3224- 16th St., N.W. Washington 10, D. C.

Please send me your course outline and FREE illustrated Booklet.
1 "Your Future in the New World of Electronics™ . . . describing
| opportunities and CREI Home Study courses in Practical Electronic
1 Engineering Technology.

{0 Radar, Servo and Computer Engineering Technology
 Fiip O D Seeroris St Ty
| GREATEST [ Broadcast (AM, . TV) Engineering Technology

| INTEREST [ Television Engineering: Technology
t {0 Aeronautical Electronic Engineering Technology

MAIL
COUPON
FOR

Ll

FREE
B N QM@ ogeeneas s ssstmsmacs s s orrmamsssmans semsiricsabi e s .. Age...
BOOKLET
SHEEOT  onemmmmmmmsmsmmessm ey g i 8 e e Tt .S TP sttt
(e epp— I e Zone. ......... State......ccoon
Check: [J Home Study [J Residence School (O Korean Veteran

August, 1958
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If you have hod a high‘-Il
schoo! education, and ex-
perience in electronics—and
reolize the need of a high-
level technical knowledge to i
make good in the better {
electronic jobs — you can
qualify for CREl home study
training. (Electronics exper-'
ience is not required for od-
mission to CREl Residence
School.) Please filt in the |
following information.

Employed By

Type of Present Work

Education:
Yrs. High Schoo!

Yrs. College___

Electronics Experience —

{
1
|
i
1
]
]
| ]
[]
]
1
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N i, L2/2yette STEREO TUNER KIT

\
YerRs B THE MOST WP
§ g wSLEXIBLE TUNER
B UEVER

g % DESIGNED ‘(s
g ’b ! t

Use it as a Binaural-
Stereophonic FM-AM tuner

Use it as a Dual-Monaural FM-AM tuner
Use It as a stralght Monaural FM or AM tuner

Multiftex Output for New Stereo FM

11 Tubes (including 4 dvol-purpose) +
Tuning Eye + Selenium rectifier Pro-
vide 17 Yube Performance

10KC Whistle Filter

Pre-cligned [F's

Tuned Cascode FM

Seporately Tuned FM ond AM Sections
Armstrong Circvit with FM/AFC and
AFC Defeot

12 Tuned Cirevits

Dual Cathode Follower Output
Duol Double-Tuned Transformer
Ceupled Limiters.

KT-500 |y 71

74.50 "orn

More than a year of research, planning and engineering went into the moking of the Lafayetle
Stereo Tuner. Its unique flexibility permits the reception of binoural broodcasting {simultaneous
transmission on both FM and AM}, the independent operation of both the FM and AM sections
ot the same time, and the ordinary reteption of either FM or AM. The AM ond FM sections are
seporately tuned, each with a separote-3-gang tuning condenser, separate flywheel tuning and
separate volume control for proper balancing when used for binaural programs. Simplified
accurate knife-edge tuning is provided by mogic eye which operates independently on FM and
AM. Automatic frequency control *‘locks in'* FM signal permanently, Aside from its unique
flexibility, this is, above all else, @ quality high-fidelity tuner incorporating features found
exclusively in the highest priced tuners.
The 5 conirols of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning ond S-position
Function Selector Switch. Tastefully styled with gold-brass escutcheson having dark maroon
background plus matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was
designed with the builder in mind. Two separate printed circui! boards make construction and
wiring simple, even for such a complex unit. Complete kit includes all parts and metal cover,
a step-by-step instruction manual, schematic and pictoria! diagrams. Size is 133” W x 103" D
x 41/2” H. Shpg. wt., 18 1bs.
The new Lafayette Model KT-500 Stereo FM-AM Tuner is @ companion piece to the Models
7.45 DOWN KT7-300 Audio Contro! Center Kit and KT-400 70-watt Basic Amplifier Kit and the **Triumvirate'®
ONLY o of these 3 units form the heart of d top quality stereo hi-fi system.

7.00 MONTHLY KT-500

Net 74.50

LAFAYETTE MASTER AUDIO CONTROL
CENTER with BINAURAL CHANNEL
AND DUAL VOLUME CONTROL.

® Self-Powered ® DC On All Filaments
® 24 Positions of Equolization

® Tape Head Input, High Impedance

@ Dual Cathode Follower Output Stages

This is not only the finest hi-fi preamp characterized by une
matched features, but it has been functionally designed to keep
pace with the conversion of your present hi-fi system to binaurol
{Stereophonic) sound. Incorporates an extra channel and dual
volume control for binoural reproduction. Features include DC
on all tube filaments, negative feedback in every stage, dual
cathode follower output stages and latest printed circuit con-
struction. Less than 0.099% IM distartion and fess than 0.07
harmonic distortion at 1V. Hum and noise leve! better thon
80 db below 3V. Uniformly fiat frequency response over entire
audible spectrum. 7 inputs for every type of phono, tuner or
tape. Tasteful styling, brilliantly execuled. Size 12%,” x 9%”
x 3%,”. Shpg. wt., 107/ Ibs.

KT-300—Lafayette Master Audio Control Kit Complete with
coge and detailed assembly Instructions. .................. Net 39.50
LT-30—Same s above completely wired and tested with coge
and instruction | ...Net 59.50

p (II/FM Ra[iw

oA 5 Ve

165-08 Liberty Ave,
JAMAICA 33, N. Y.

DELUXE 70 WATT BASIC AMPLIFIER

e Conservatively Rated At 70 Watts

o Metered Balance And Bias Adjust Controls

@ Inverse Feedback e Variable Damping

® Avallable 1n Kit And Wired Form X
Here's vltra-stability in @ 70 watt basic power amplifier om-
ploying highest qualilty components conservatively rated to in-
sure performance and long life. Feotures matched poir KT 88°s
and wide range linear Chicago output tronsformer, variable
damping control, meter for bios and bolance and gold finish
chassis. Frequency response 10-100,000 cps + 1db. Hum and
noise 90db below full output. IM distortion less than 1%
at 70 waits, less than 0.3% below 30 watts. Harmenic distor-
tion less than 2% ot 70 watts from 20 to 20,000 cps + 1db.
Output impedance 4, 8 and 16 ohms. Handsome decorative
cage perforated for proper ventilation. Size 14Y; x 10 x 7%”
including cage and knobs. Shpg. wt., 40 Ibs.
KT-400—Latayette 70 watt Deluxe Basic Amplifier Kit compiete
with cage ond detailed assembly instructions. .......Net 69.50
LA-70—Same os above completely wired and fested with cage
and instruction manval. ... ..Net 94.50

NEW YORK 13, N.Y. 100 6th Ave.
BRONX 58. N.Y 542 £. Fordham Rd BOSTON 10. Mass. 110 Federal St
PLAINFIELD. N 139 W. 2nd St. NEWARK 2. N.1. 24 Central Ave
PLEASE INCLUDE POSTAGE WITH ORDER

Always say you saw it in—POPULAR ELECTRONICS




The newest and largest assortment_of Electronic,
Radio and TV parts, Hi-Fi and Public Address
Components and systems, Test Equipment, tubes,
Transistor Kits and miniaturized components for
Builders

BEST wransistor eircuitry, Ham Equipment,
\hf AYET"£ BUYS Kits, Toco:‘s, Books, l:!lligos:opes,EBinoculﬂrs, T:;‘ei
scopes, nieras, an rafting Equipment.—
=Nz IN O WEST PRICES—Catering to the cconomy
THE \ minded dealer, serviceman, engineer, technician,
! experimenter and Lobbyist. CRAMMED FULL OF
BUSINESS MONEY SAVING BUYS. SEND FOR YOUR FREE

COPY TODAY.

NEW! 6 TRANSISTOR SUPERHET RECEIVER with LATEST NPN-PNP TRANSISTORS
= . S o JN158A AUDIO OUTPUT TRANSISTORS® 100% SUBMINIATURE PARTS N COMPROMISES!

i O A PUSH.PULL AMPLIFICATION-PLENTY OF POWER. & FOR GROUP AND PRIVATE LISTENING
o (L SORATORY DESIGNED — SENSITIVE, SELECTIVE, STABLE!

Superb Performance! Incomparable Value!

Transistor-wise Lafayette proudly presents its newly revised & Transistor Superhet Receiver Kit KT-119A.
This improved model uses the latest GE NPN-FNP Transistors in an ingeniously engineered, laboratery
tested circuit providing superb performance and an amazing superior commercial quality. The circuit
features a specially matched set of 3 IF transformers, Oscillator Coil, High-Q Loop, Class B Push-Pull
Audio Amplification and optimum Coupling in audio and output stages. Has efficient 2%,”
speaker for exemplary reproduction and earphene jock for private listening. Complete with all parts,
transistors, pre-punched chassis, but less battery ond leather case. New 28 page easy-to-follow step-by-
step instruction book. Size 6 x 32 x 112, Shpg. wt., 3 Ibs.

KT-119A — Camplete Kit-less Case and Battery

BATTERY 9V BURGESS 2Né....ccoonee S

MS-339A — Sturdy ottractive brown leather case with carrying strap fer KT-119A. 6 x 32 x 114",
Shpg. wt., 1 lbeimciinn Net 2.95

MS-366 — Sensitive moh
SUPERHET POCKET RADIO KiT

® A JRUE POCKET SUPERHEF RECEINER-NO EXTERNAL
ANTENNA® ® NO EXTERRAL GROUND

A temarkable sensitive, super-selective
pocket superhet recelver with astonls
ing performance over the conplete broa!
cast band. Uses 2 high-frequency and
one audlo translstor plus efficlent diode
detector and features 2 specisily matched
IF  transformers for maximum power
¥ - transfer. The components are housed in
s professional looking belge plastic case.
The recolver’'s appearance enhanced by attractive marosn and silver
statlon dial, Sensitive bullt-in ferrite antenna eliminates need for
external antenna. A designer’s dream in a true pocket superhet
receiver! Complete with all parts, transistors battery, case, dlal
and easy to follow step-by-step instructions, 4%”12%”7x1-1/16".

Shpg. wt., 1 1b..KT-}16 —Complete I

-

29.95

Less Case
and Battery

ching earphone.

LAFAYETTE SPECIAL R/C TRANSMITTER
New crystal controllied 27 255 MC R/C tramsmitier, com-
pletely assembled, tested ond guoranteed. Includes tube,
Crystal and & section tetescoping entennc. Approx. | mile
range. Size 8% 2 2%, x 1% Shpg. wh, 2Y; lbs. Less

.

batteries.
F-249 R/C TRANSMITTER {Less Batteries)
LAFAYETTE SPECIAL R/C RECEIVER
New factory wired and tested RC receiver. Com-
pleloly enclosed — for use around woter — <O/°
may be removed Ready to operote on exam-free
27.255 MC band. Has fine tuning contrel, antenna
. ond ronnector_plug. Requires ano 1.5¥ and
one "45V battery. Complete with 354 fube, less
bottaries. Sizre 3 x 2% 2 1Y, Ideal companion
for F-249 Transmitter. Shpg. wt., 8 o

Net 14.95

Kit, less earphone..Net 16.95
2.
Net 8,95

MS-260—Super Power Dynamic Earphone........... ...Net 395 F.208 R/C RECEIVER (Less Battecies]
NEW! SPECIAL COMBINATION OFFER
3 Consists of R/C Transmitler (F-249) and R/C Re-

ceiver {F-208)
F-259 Combinatien

LAFAYETTE SIGNAL
GENERATOR

COMPLETELY WIRED AND TESTED!
ACCURACY. AND QUALITY
GUARANTEED!

Nel 22.90

CODE PRACTICE SET
Economical ond practicol @
code practice key and .

buzzer unit for learning code,
Telegraph key chrome and nickel plated ; .

with both adjustable spring tension and contach clearance.
The high frequency buzzer has frequency adijustment with
focknut to keep tone constant. Screw type pin jack terminals
for headphone connection. Works with inexpensive 11, volt
bottery. Heavy black malded phenolic base ond buzzer hous:
ing. Base 6%" x 23" x 13", overall tength &14”. Shpg-

2

wi., 2 1bs.  ps.438 Code Practice Set {less bottery) . 1.95 o 120KC to 120MC ON FUNDAMENTALS! i
© 30 DAY TRIAL PERIODI FULL REFUND IF ,w
BATTERY Burgess 2. A3 FOU ARE NOT SATISFIED FOR ANY REASON -
5 teth d 1.6 Completely wired and tested instrument. Do not confuse
MS$-369 Stethascope Heodset 9 with kits sold in the same price range, Has the quality and

accuracy of instruments sellin K(or 3 to 4 times as much.

NEW MINIATURE_HIGH SENSITIVITY MULTITESTER sccuracy of instruments 3eHng,(F 1350k "220KE 10
20,000 OHMS PER vOLT DC - 10,000 OHMS PER VOLT AC 1000KC, 1MC to 2MC, 3.2MC to 11MG, 11MC to
38MC, 37TMC to 130MC — all on fundamentals — cali-

from 120MC to 260MC. Switch between
internal modulation at 400 cps or any external source at
other frequencies. 400 cps signal can be used separately.
Outputs are unmodulated RF. ‘modulated RF and 400 cps
audio. RF output is in excess of 100,000 micro volta.
Jacks are provided for high or low RF output.

Highly stable special circuit_design. Fine adjust RF con-
trol. AF output 2-3 volts, input 4 volts, acroas 1 megohm.
& inch etched dial plate — protected by clear plastle bez:\lﬁ

CLEAR PLASTIC FACE COVER A ferrific buy in a hand-held, compact, harmonics
light, accurate, completely wired instru-
ment. Hos a 36 gA movement, 1% pre-

l cision resistors and simple selector switch
with calibration markings protected

Scales: Volts DC and AC;

| against wear.
. 1000; Ohms: 0-6K-

| 0-5.25, 100, 500,
600K-6 Meg; DC Current; 0.50 uA- 5-50-

il | 0|

a X 500 MA: Decibels- —20 to -+ 64 in 5 ranges. Common_ AF terminals for EXT-MOD input and NT-

" Q- Size 454”7 x 27" X} 1,”. Shpg. wt., 1 1b. output elimiqn!eshne;;i for spec{nl con_r:‘e‘c'ior{‘. Grl'ny mztn‘}

L \ Tk Complete with batteries and test leads. ase — carrying handle — complete with Je8c, = 4]
| ‘ Imported o save you money. nani’:lug. or 1056-126V. 50-60 cycle A.C. Shpg. wt.,
| AR-660 Miniature Meter. Net 22.50 £5610 — Signal Generator c....co.ooroooooviirmee s 22.50

100 SIXTH AVE. NEW YORK, N.Y.

139 W: Second St - BUSTON TG, MASL, 110 “fedesal St
542 . Fordham Rd.  NEWARK 2o N 1, 18 Cemieal Ave

Include ooﬂoqf with order.

/BRONX 88, M. Y.,

da) 165-08 Liberty AVE. wunao. v 1.

JAMAICA 33; N.Y.
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end, and mount them on the board with
small wood screws as shown. —K. P.

SPRAY GUN DUSTS CHASSIS

The next time the chassis of your radio,
TV, or hi-fi needs a good dusting, use an

Tips (Continued from page 30)
strokes so as to sharpen each side of the
punch equally. Unlike an abrasive wheel, as
recommended by the punch manufacturer,
the oilstone cannot overheat and draw the
temper of the metal. —K. M.

DATA CARD HOLDER
A handy holder for data cards, radio dia-
grams, ectc., may be made from two large
paper clips and a piece of wood about 5” x

old plunger-type insccticide gun for the
job. It saves plugging in and setting up
the vacuum cleaner, yet does the job just
as thoroughly. Make certain the gun is
empty, however, or you may spray ‘“bugs”
into your equipment rather than prevent
the possibility of them forming due to

3" x %". Bend the paper clips at right
angles one-third of the distance from one

RN Tt e s e =

dust and dirt!

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

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey

34

Tech, offering unusually high starting salaries.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, research and development of guided
missiles, electronic business machines and automatically controlled
manufacturing plants, etc., also good RATINGS IN THE 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 is easfer and costs less than I~~~ ————MAIL TODAY————————

you may think! We provide housing and part- |

This Minneapolis<Honeywell system
centrels hundreds of automatic man-
ufacturing operations. Experience
on live equip t s F ized at
Bailey and is another reason for the
tremendous backlog of high pay posi«
tiens waiting BAILEY GRADUATES.

time jobs while in school, plus free nation- | Please mail immediately this free booklet without obligation
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.
I Nome.

VETERAN APPROVED |

BAILEY TECHNICAL SCHOOLS |«
1625 S. Grand ¢ St. Louis 4, Mo. : ciry

Always say you saw it

in—POPULAR ELECTRONICS



I{e who is fortunate enough to own the Garrard 301 Transcription Turntable
and the Garrard TPA/10 Tone Arm can enjoy the unique pleasure of
knowing that Jis is the finest . . . the handsomest . .. record-playing
combination in the entire high fidelity galaxy.

A pair of great products. .. great
because they reflect 35 years
of skill and the standards
of leadership. No gadgets...
no compromises...only
the time-proven features
which guarantee
continuing, undeviating
excellence.

WORLD’'S FINEST
RECORD PLAYING
EQUIPMENT

todel 301 Model TPA/10
FROFESSIONAL TRENSCRIPTION
TRANSCRIPTION TURNTABLE TONE ARM

o Features continucusly variable contro! of each o Built to insure professional quality perform-
speed . . . the record can be “'tuned” to match ance, with traversing and yerstical friction re-
2 musical instrument duced to absolute minfmum by special cone-
o Heavy-duty 4-pole shaded molor is entlrely type ball-bearing pivots, s in the finest chron-
Garrard-built ometers
o Cast aluminum tuintable is a fuli 6% Ib. . . . o Takes any cartridge
There's a Garrard dynamically-baiasced « Fits into more installatlons than any other pro-

for cvery . Motorfand conng\ed leveirs aredcomple(ely :504

1ated from unit by an exclusive damping system o

high fidelity system  of tension-compression Springs "‘l’j’l‘lﬂ'l"g,;"r‘sc;;:‘-““g angle . . . plays up to 3
« Exclusive built in pressure fubrication system 2 ; i X .

« Performance cf each 301 is certified with « Simple to install, with specially designed tem-

written individual test card $89.00 plates $24.50

fessional tone arm, since it Is adjustable in

Model RCS8 2 Model RCSS WModet RC1Z1/TE
,x% 4-Speed Super 3 4-Speed Doluxs _27fegp 4:Spead Mixar
& AvtoManval @ Poromanval - KX GH; Auto-Manasl
. Changer /4 Changer \/ Changer
$67.50 =7 $54.50 £42.50

Fot Information Write Dept. Gk-358 GARRARD SALES CORP., Pecrt Washington, N. Y.

Model T Mk I
4.5peod
Monual Player
$32.50

August, 1958
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~

Clip and Mail TODAY — No Obligation!

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
ssales 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.

F3

APPROVED
FOR
VETERANS

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 itions 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
C ; Herbert G TECHNICAL WRITER, Colling
Radie Co. Over 50,000 successful graduates since 1931,

(LA

C. L. Foster, President

"ELECTRONICS DIVISION—Central Technical Institute
Dept. A-88, 1644 Wyandotte St., Kansas City 8, Mo.
(Offering englneering techniclan currlcula accreditod
by Engineers Council for Professlonal Development.)
DI'lease tell me more about how your tralning can qualify ME
for a high-pay Electronics career. (Check specific field(s) of

interest below, if vou wish.)

O Radio . O Guided Missile O Technical Drafting
O Television O Atomic Energy O Armed Forces

O Color TV 0O Radar O Civil Service

O Electronics O Aviation O Your Own Business
O Other

I am interested in

O Home Study [ Resident Tralning .

mewsir State County .
Weki L] .
'I-!llll.':;" tvdy ‘ﬂ! Ed cot '
Meteena! Council of . .

Techmreal $eboels Kereon Vets, give dischorge dote........ccieicinioncen
---------------J
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TOOLS

and
GADGETS

VOLT-OHM-MILLIAMMETER

Triplett’s Model 630 volt-ohm-milliam-
meter is easy to read; it has a clear, un-
breakable
front for accu-
rate vision of
the longer,
wider-spread
scales. Other
features in-
clude: 5 to 500,-
000 cps response
on a.c.; continu-
ous resistance
scales from 0.1
ohm to 100 meg-
ohms; a polarity
reversing
switch; a single
king-sized
switch to select
both circuit and range—minimizing wrong
settings and burn-ocuts; and a.c. and d.c.
voltage scales of 2.5, 10, 50, 250, 1000, 5000.
(Triplett Electrical Instrument Co., Bluff-
ton, Ohio.)

VOLTAGE CONTROL )

A compact, portable low-wattage assem-
bly, the Powerstat Type 2PF10 is suited for
laboratory, inspection, classroom and many
other applications where current require-

o

ments do not exceed 1.0 ampere. It can
serve as the voltage control of small mo-
tors, heaters, centrifuges, mixers and test

Always say you saw it in—POPULAR ELECTRONICS
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Coming Soon!

NEW ANNUALS FROM THE
ZIFF-DAVIS ELECTRONICS DIVISION

This fall, Ziff-Davis, publisher of POPULAR ELECTRONICS will bring out 4 excit-
ing publications you're sure to enjoy. Last year, these Annuals were immediate sell-
outs at many newsstands. Watch for the 1959 Editions!

Yyour career in T
.

YOUR CAREER
IN ELECTRONICS

(on sale September)

All-new material from men in all phases of elec-
tronics on how to get started, learn in service, earn
spare-time money, and how to use ‘electronics to pay
your way through school . . . plus helpful personal
experiences of a field engineer, radio-TV serviceman,
tselclaavriter. missileman, others. 128 pages, 200 pix,

HI-FI ANNUAL &
AUDIO HANDBOOK

(on sale September)

Complete A-to-Z technical course in hi-fi and audio
with latest, authoritmtive facts on room resonance,
transient response, speaker efficiency, upgrading

your amplifier, RC filter tone controls, tape record-
ers and mikes, stereo and FM, 9-part series by
Wharfedale's Briggs, etc., 43 articles, 128 pages,
325 pix, $1.00.

W ECTHOw

ELECTRONIC
KITS—BUILDERS’
GUIDE &

. DIRECTORY

(on sale October)

First how-to manual for kit builders. Shcws tools
you need, contents of typical kit, instructions on
assembling various units plus directory section,
facts on test instrument kits, hi-fi kits, ham kits,
kits for home and for children. 30 construction
articles, 160 pages, 640 pix, $1.00.

RESERVE YOUR

S ToMR R AT VR

FLI-F'L
DIRECTOR !

HI-FI DIRECTORY
& BUYER'S GUIDE

(on sale October)

World’s most complete hi-fi guide lists all equip-
ment, prices, specs, mfrs. Features buying tips on
tuners, amplifiers, preamps, record players, turn-
tables, tape, speakers, etc. Full stereo coverage.
Glossary of hi-fi terms. 180 pages, 10 chapters, 973
pix, $1.00. .

COPIES AT YOUR

NEWSSTAND OR RADIO PARTS
STORE TODAY!

ZIFF-DAVIS PUBLISHING C€O., 434 S. Wabash Ave., Chicago 5, lll.

August, 1958
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Get

Your First Class Commercial

F.C.C. LICENSE

12 Weeks
o

F.C.C. LICENSE — THE KEY TO BETTER JOBS — An
E.C.C. commercial (not amateur) license is your
ticket to higher pay and more interesting employ-
ment. This license is Federal Government evidence
of your qualifications in.electronics. Employers are
eager to hire licensed technicians.

GRANTHAM TRAINING PREPARES YOU — Gran-
tham School of Electronics specializes in prepating
students to pass F.C.C. examinations. Training is
available either by correspondence or in resident
classes — NO previous training required; A beginner
may qualify for his first F.C.C. license in as little
as 12 weeks.

THREE COMPLETE SCHOOLS: To better serve our
many students throughout the entire country,
Grantham School of Electronics maintains three
complete schools — one in Washington, D.C., one
in Hollywood, Calif., and one in Seattle, Wash. All
schools offer the same rapid courses in FCC license
breparation, either home study or resident classes.

MAIL COUPON FOR FREE BOOKLET: Our free
booklet, Careers in Electronics, gives details of how
you can prepare quickly for your FCC license. For
your free copy of this booklet, clip the coupon below
and mail it to the Grantham School nearest you.

WASHINGTON  Grantham School of Electronics

821-18th Street, N.W,
D.C.

Washington 6, D.C.
HOLLYWOOD
CALIF.

SEATTLE
WASH.

Grantham School of Electronics
1505 N. Western Avenue
Hollywood 27, California

Grantham School of Electronics
408 Marion Street
Seattle, Washington

I {Moil in envelope ar paste on postal cord)

}To: GRANTHAM SCHOOL OF ELECTRONICS
| Desk 83-M « Washington + Hollywood « Seattle

Genllemen:

Please send me your free booklet telling how | can get my
commercial F.C.C. license quickly. | understand there is no
okligation end no satesman will call.

Age

|
I Name
|
|
|

| Gty State_______ .
i I am interested in: [J Home Study, [] Resident Closses

Tools (Continued from page 36)

apparatus, or as the control of the light
source in optical equipment. It will re-
place the less efficient, bulky, heat-produc-
ing rheostat and other resistance types of
control for the relatively low wattage re-
quirements of 50, 100 and 130 watts. With
an input of 120 volts, 60 cycles, single
phase, output is 0-132 volts, 1.0 ampere, 132
volt-amperes. Price $16.50. (The Superior
Blectric Company, Dept. 2PF10, Bristol,
Conn.)

COLOR-CODED TEFLON UNITS
Teflon-insulated terminals and test jacks
in ten colors are now available in stand-
ard, miniature '
and subminia-
ture sizes—in-

cluding test
jacks, feed-
throughs and

standoff termi-
nals for - board

b

thicknesses
have high re- \
\I\\N—//
spray, will
to an arc without “tracking.” (Hiram

from 145" to 14". 4 ﬁ, :
The terminals gy o ;
Wiy
sistance to hu- [ :
midity and salt
operate in temperatures from -—90°C to
+260°C, and recover fully from exposure
Jomes Electronics, 2313 W. Olive St., Bur-
bank, Calif.)

REACTANCE SLIDE RULE
Redesigned in red and black, an im-
proved, easy-to-read version of the Shure
reactance slide rule is now available. A
single setting can solve such problems as
resonant frequency, capacitive reactance,

aaaaa

CAPACITIVL -ll-
REACTANCE | §

s —t
ety S vl ol o T T o N A Y
w1 = oF S EET TEE 4y
e e e =

s — o W e
i 0 o s ngrte Bl o v omed

inductive reactance and coil “Q” and dis-
sipation factor. It is useful for filter, trans-
former and amplifier design, oscillator tank
circuits, coupling circuits, ete. Price, 75
cents. (Shure Brothers, Inc., 222 Hartrey
Ave., Evanston, Ill.) —30-

Always say you saw it in—POPULAR ELECTRONICS




BUILD 125 COMPUTERS ,
AT HOME WITH GENIAC

S
e & o

VYi’l:\ the 1958 mode! GENIAC®, the original electric brain construction
kit including seven books and pamphlets, over 400 paris and component

rack, and parts tray, and all materials for experimental computer lab
plus DESIGN-O-Mat ®.

A COMPLETE COURSE [N

COMPUTER FUNDAMENTALS

The GEN!AC Kit by itself is the equivalent of a complete course in
computer fundamentals, in use by thousands of colleges, schools and
industrial training labs and private individuals. Includes everything
necessary for building an astonishing variety of computers that reason,
calculate, solve codes and puzzles, forecast the weather, compose music,
ete. Included in every set are seven books described below, which in-
troduce you step-by-step to the wonder and variety of computer funda-
mentals and the special problems involved in designing and building
ivour own experimental computers—the way so many of our customers
lave.

ANYONE CAN BUILD /IT!

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

TEXT PREPARED BY MIT SPECIALIST

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

The complete design of the kit and the manual as well as the special
book DESIGN-0-Mat® was created by Oliver Garfleld, author of ‘‘Minds
and Machines,” editor of the “Gifted Child Magazine” and the ‘“Re-
view of Technical Publications.”

KIT IS COMPLETE

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

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

2) Beginners Manual—which outlines for people with uo previous
experience how to create electric eircuits.

3) “A Symbolic Analysis of Relay and Switching Circuits’ By

OVER 20,000

SOLD

We are proud to announce that over 20,000 GENIACS are

in use by satistied customars—schools, colleges, indus-
trial firms and private individuais—a tribute to tho
zkill and design work which muakes it Ameriea’s leadiug
seientifie kit. Jeople lile yourself with u desire to
inform themselves about the computer field know that
SENIAC is the only methad for learuing that includes
both matcrials and fexts and is devoted exclusive to the
problems faced in computer study.

You are safe in joining this group because you are fully
protected by our guarantee, and have a complete question
and answer service availablz at no cost beyond that of the
kit itself. You share in the experience of 20.000 kit
users which contributes to the success of the 1938
GENIAC—with DESIGN-O-Mat@ the exclusive product
of Oliver Garfield Co,, Inc., a Genluc is truly the most

complete and unique kit of its kind in the world.

COMMENTS BY

CUSTOMERS

We know the best recommendation for GENIAGC is what
it has done for the people who bought it. The comments
from our customers we like hest are the ones that comc
in dally attached to new eircuits that have been created
by the owners of GENIACS, itecently onc man wrote:
““GENIAC has opened a mew world of thinking to me.”
Another who designed the **Machine that Forecasts the
Weather”” coinmented:

«Several months ago I purchased your GENIAC Kit and
found it an ercellent piece of equipment. I learned a
lot about computers from the enclosed books and pam-
phiets gnd I am now degigning & smull relgy computer
which will include arithmetical and logical units . . .
another of my pel projecis in cybernetics is a weather
forecaster. I find that yewr GENIAC Ivit may be used
in their construction. 1 enclose the circuits and their
ezxplanution.’’ Eugene Dowling. Malden.

r-------------------

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

Dept. PE-88

Please send me at once the GENIAC Elcctric Brain Constructfon
Kit, 1958 model.

1 understand that it is guaranteed by you and may

Dr. Claude Shannon provides the basis for new and cxclting ex-
perimental work by the kit owner who has finished book No. 1.
4) DESIGN-O-Mat® introduces the user to over 50 new circuits
that e can build with GENiAC and outlines the practicai prin-
ciple of circuit design.
5) GENIAC STUDY GUIDE cquivalent to a complete course in
computer fundamentals, this guides the user to morc advanced
literature,
6) A Machine to Compose Music shows in an actual clrcuit what
other GENTAC owners have been able to do on thelr own in de-
signing new devices.
7) A Machine to Forecast the Weather—again a new adven-
ture in sclentific thinking crcated by one of our users who was
trained on lhis GENIAC Kit.

Plus all the components necessary for the bullding of over 123
machines and #3 many others a3 you can design yourself,

August, 1958

be returned in soven days for a full refund If I am not satisfied,

D 1 have encloscd $£19.95 {plus 80c shipping in U. S., $1.50 west
of Miss., $2.00 foreign), 3% New Yerk City Sales Tax for
N. Y. City Residents.

D Send GENIAC C.0.D.
and C.0.D. charges.

(IEAEe 000000 0000 HoRDE0 5 JHB0HG oo

Cbc e dnrasesesieden s

Address

]
1
|
| |
I
1 will pay pestman $10.95 + postage I
I
|
|
|
1
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The experts say...

in HI-Fl and TEST
'INSTRUMENTS your best

here:

New!

Minlaturized
MULTI-SIGNAL

VACUUM TUBE
VOLTMETER #221

TRACER #145A KIT $25.95
KIT $19.95 WIRED $39.95
WIRED $28.95

5" PUSH-PULL

New! SCOPE #4325

1000 OHMS/VOLT " KIT $44.95
V-0-M-#536 WIRED $79.95

KIT $12.90 Lowest-priced

WIRED $14.90 professional Scope

6V & 12V BATTERY

o ELIMINATOR
Series/Paraliel ' & cHAR:i(fll_! :215032
R-C COMBINATION i
WIRED $38.95
BOX #1140 E d
KIT $13.95 xtrla-flltere Ifor
WIRED $19.95 transistor equipt.

#1060 KIT $38.95 WIRED $47.95

PEAK-TO-PEAK
VIVM #232
& UNI-PROBE
(pat. pend.)
KIT $29.95
WIRED $49.95

TUBE TESTER #625
KIT $34.95
WIRED $49.95

‘|| R-C BRIDGE & R-C-L
9| COMPARATOR #9508

KIT $19.95
WIRED $29.95

IN TEST INSTRUMENTS
IN ‘HI-Fl...STEREO and MONAURAL

' STEREO DUAL
AMPLIFIER PREAMPLIFIER HF81
Including cover:

KIT $69.95. WIRED $109.95
Stereo Dual Preamplifier HF85
available shortly, kit & wired.

60-WATT
ULTRA LINEAR

" with ACRO T0-330 Output Xfmr
KIT $72.85 WIRED $99.95 "excellent
i buy” — Marshalt, AUDIOCRAFT.
i MASTER CONTROL
PREAMPLIFIER HF65A;

S50-WATT
KIT $29.95 WIRED $44.95 ULTRA-LINEAR
with power supply HF65: INTEGRATED

KIT 33.95 WIRED $49.95 Superb
new design . . . new ‘low sll-
houette'" took.

27 AMPLIFIER HES52
KIT $69.95 WIRED $109.95
""Excellent value''~Hirsch-Houck Labs.

FM.TUNER
T HFT90
KIT, less cover $39.95*
WIRED, less cover $65.95*
covan. $3.85 *FET incl.
“Drift absolutely absent; audio
quality excellent.”

~ Electronics Illustrated

NOW IN STOCK

20-WATT
ULTRA-LINEAR

' WILLIAMSON-TYPE
INTEERATED AMPLIFIER HF20
KIT $49.95 WIRED $79.95
"Well-engineered”

- Stocklin, RADIO TV NEWS

E
Over 1 MILLION EI

12.WATT
WILLIAMSON-TYPE
INTEGRATED AMPLIFIER HF12
KIT $34.95 WIRED $57.95
“Packs a wallop” — POPULAR
ELECTRONICS

2-way
SPEAKER
SYSTEM HFS1
complete with
factory-built cabinet:
$39.95

STANDARD SPEAKER
SYSTEM HFS2:
Completely factory-bullt
$139.95 "‘Unusual
suitabillty for stereo

. « eminently musical”
—~ Holt, HiGH FIDELITY

Copyright 1958 by Electronic Inste. Co., Ine.

——————————------—-1

33-00 Northern Bivd,, L.1.C. 1, N. Y. PE-8

Show me HOW TO SAVE 50% on 63 models of !
top- q)ualuty equipment (in box 1 have checked

'
O] HI-FI [J TEST INSTRUMENTS [J HAM GEAR )

Send FREE literature & name of neighborhood)
EICO dealer.
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Missile
Control

1

D ISSILES AND ELECTRONICS are es-
semtial to our national defense. At no
time in history has any science played a
‘more vital role than in the development of
electronic devices capable of determining
the belravior of guided missiles. We paid a
visit to the Test Center at Cape Canaveral
and the Air Force Missile Test Center at
Patrick Air Force Base in order to bring
a first-hand report to POP'tronics readers
as to the function of electronic devices in
the fields of control and instrumentation.
The mission of the Air Force Test Center
is: to establish., maintain and operate the
Florida Missile Test Range and
its supporting facilities for the
purpose of conducting tests and
collecting test data on guided
missiles, controlled targets,
drones and allied equipment for
the U. S. Air Force, and for the
Army and Navy when directed;
to support Air Force contrac-
tors and other governmental
testing agencies; to evaluate
tests performed by the Air Force
or Air Force contractors, and to
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conduct and support missile testing and
operational training.

Measurements. Electronic instrumenta-
tion is the responsibility of six divisions—
these include radar, optics and telemetry.
In other areas are communications, timing
and firing, and a group referred to as ‘‘data
translation.” Instrumentation is described
as follows: making measurements of phe-
nomena and translating these measure-
ments into language that humans can un-
derstand either by on-board telemetry
transmitted back to the ground or by radar
optical devices on the ground looking at a
distance. '

Speed, direction, height and trajectory of
test missiles are determined both by exter-
nal and internal measurements.

RCA engineers at the Air Force Missile
Test Center are concerned primarily with
external measurements. ¥rom a fixed posi-
tion they derive measurements of velocity
and acceleration using pulse radar tech-
niques, c.w. techniques, tracking metric
cameras and long focal-length cameras.
Fixed cameras are used along the launch

area for accurate determination of position
during the launch phase. The c.w. tracking
systems, which employ the later, more so-
phisticated techniques of phase compari-
sons, determine the position from the ve-
locity and acceleration of the missile.

In the telemetry area, measurements are
made primarily to receive and record infor-
mation which has been transmitted in ac-
cordance with inter-range standards. Find-
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ings are defined to the customers (the
missile manufacturers) as well as the fre-
quencies that they shall use, the deviations
they shall use on those frequencies both
for the r.f. transmission and for the sub-
carrier composite transmission. These are
recommended as a result of research.done
by the Instrumentation Engineering Branch
of RCA Service Co. and by others which
are combined with the old Research and
Development Board standards and the
Inter-Range Instrumentation Group (called
IRIG).

The telemetering process, as it applies to
the tracking or the gathering of data about
the performance of a missile, is indeed a

Tape speed indicator at RCA center is ad-
justed by technician before missile launching.

f_ascihating subject. The standards recom-
mended by IRIG specify the r.f. frequencies
between 215 and 245 mec. and that the sub-
carriers will go from some 300 to 400 cycles
up to 70 ke. The deviations are required to
be within plus or minus 73 % of the center
frequency.

A system of tape recording has been de-
veloped through the years permitting the
recording of all information transmitted via
telemetry on half-inch 7-track tape. All in-
telligence received from an airborne mis-
sile is recorded in addition to range timing
to a very accurate degree. A reference fre-
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quency, which is crystal-controlled, is also
mixed with the information and is used
later to eliminate wow and flutter areas.
These three—timing, reference and air-
borne composite—are all recorded for each
radar frequency link.

Range timing is the key to all of the in-
strumentation because all phenomena oc-
cur as a function of time. If a Snark, for
example, lost a wing in flight, instrumenta-
tion would reveal its position, probably its
velocity and its acceleration, as well as pro-
vide other pertinent data.

Critical Period. Preparations for a test
begin many hours before an actual firing.
In order to provide information for the
missile manufacturers, literally hundreds of
electronic instruments are needed in the
field, Tests are run on all equipment to
determine what it will and will not do.

The period during “count down” is pri-
marily in the hands of the customer—the
missile contractor. He's the one calling the
shots according to a prescribed procedure.
The electronic engineers, in turn, indicate
to him that they can or cannot make the
measurements requested. If a radar, for
example, scheduled to operate during the
tests, blows up or burns out a tube during
the count, the operators inform the con-
tractor immediately and give an estimate
of when the equipment will be back in serv-
ice. The contractor makes the decision right
on down through the launch as to whether
or not he will “go,” depending upon the
availability of range instrumentation or his
own missile instrumentation.

It was emphasized to us during our visit
that the primary concern is “range safety.”
Not only does electronics serve to protect
the mainland of Florida, but its function ex-
tends to protect the down-range islands
from possible damage. We were told that
several mlssﬂes have been deliberately de-
stroyed to prevent them from causing any
potential damage to human life throughout
the range.

The 5000-mile range is divided into grids
on the charts, and if a missile deviates into
a danger zone, an electronic system called
ELSSE takes over. This is an electronic
sky screen which, by using r.f. radiation
from telemetry or other signal sources on
the missile, predicts what the flight path
will be both in azimuth and programing
(the tilt from the vertical). This informa-
tion is given to an Air Force officer, and if

(Continued on page 115)
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Build
the
Quizzomat

HE POPULARITY of radio and televi-

sion quiz programs proves that people
like to answer questions, especially if there
is a reward for the right answer. The
“QUIZZOMAT” is designed for your home
quiz program—with built-in “cheat-catcher”
and ‘‘suspense” circuits to hold interest and
make it valuable as a testing machine as
well as a game.

How to Play. A typed or handwritten
sheet of true-false questions is placed on
the QUIZZOMAT panel. Each of the ques-
tions has a corresponding toggle switch and
a neon lamp. The player moves each switch
to the right or left to indicate his answer—
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By HARVEY POLLACK

Set up your own quiz program
with simple
switching circuits and

neon scoring lamps
45



Code Switch Posiﬁon«, ff‘ l ‘T‘ ¢* | 1\*
_—_——m— 1 — | { I

Answers that 1 [false {false |true | true

will light 2 ]irue false |false | true

the scoring 3 lfalse true |true |false

lamps 4 I4'a|se false [true |true

5 |true [true |false false

6 |false |true |true false

7 |false | false | true | true

8 |false | true |true | false

9 [true |true |false | false

10 | false | false | true | true

With the wiring as shown below,
answers in table above are for each
of the four code switch positions.

Bere,
1

rue” or “False”—for each question. Dur-
ing the test no indication is given of the
correctness df the answers.

When all questions have been answered,
the push button labeled Hold Down To
Score (S13) is depressed. A buzzer sounds,
but none of the scoring lights glow. After
S13 is held down about five seconds, the
buzzer cuts out and the scoring panel
springs to life. Correct answers are indi-
cated by the lit lamps, incorrect answers
are shown by the dead ones.

The scoring lamps will remain latched-in
until you are ready to start a new question
series. To do so, press the Push to Reset

]

e

St 052 Ps3 Y S4 PSS

ORCONONONONG

o 334 VSs7 PS8 D S9 Q Si0 P St W52
NE4 NES NE® NE7 I NEB NE9 NEIQ

AR e e

NEI NE2 NEX
RLI
[ Wb
2
Ti
513
{NORM OPEN)

r—-‘.—4

- 117 V.AC.

pies s

Si4
{NORM, CLOSED)

.3V,
125
v

BuzzER o—t i
MOT USED i
AT L
= il RLE2

PARTS LIST

NEI through NE10—Neon light assembly (Drake
Type 110 Flushlite or NE-2—see text)

RLI-—Thermal-time delay relay, 6.3-volt heater,
S-second delay (Amperite 6NOS)

RL2—6.3-volt a.c., d.p.d.t. relay (Guardian Coil
Assembly 200-6A, Contact Assembly 200-2)

SI through S12—S.p.d.t. toggle switch

S13—Push-button switch, normally open (Hart
& Hegeman 3391E or Olson Radio Warehouse
SW-109 wired as above)

S14—Push-button switch, normally closed (Hart
and Hegeman 3391 or Olson Radio Ware-
house SW-109 wired as above)

Tl1—Power transformer, 6.3-volt @ 0.6-amp. and
125-voll @ 15-ma. secondary (Stancor PS841§
or equivalent)

1—10" x 12 x 3" aluminum chassis (Bud AC-413)

2—Brass spacers, 17 long, to pass 6-32 screw

1—Octal socket

I—6-volt a.c. buzzer (E. F. Johnson Co., No.
114-400 or equivalent)

Misc. hardware, solder lugs, wire, etc.
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button (S14) and the QUIZZOMAT is re-
stored to its original condition.

The buzzer and time delay arrangement
does two things. It prevents the player
from pressing the scoring button and sneak-
ing a look to see how he's doing. And the
waiting interval between pressing the scor-
ing button and the appearance of the final
score adds a bit of suspense that multiplies
the fun.

Can the right sequence of true and false
answers be memorized? Not a chance. Each
series of questions carries a code in the
form of two arrows which instructs the
player how to set the two toggle switches
(81 and S2) at the upper left corner of the

POPULAR ELECTRONICS



" volt winding of 71 is connected to the coil af RL

panel before he hegins. These switches
“program” the QUIZZOMAT to accept a
particular set of true-false answers for each
test.

Construction Details. A 10" x 12" x 3"
aluminum chassis is used for the founda-
tion of the game. Along its right side, drill
a series of ten holes for the s.p.d.t. answer
switches. The neon signal lights are
mounted to the left of each switch.

If Flushlite lamps are used, you will need
two %¢" terminal openings in addition to the
mounting screws. NE-2 neon lamps may be
substituted, held in place by grommets in
14" holes, and connected into the appropri-

HOW IT WORKS

As each answer switch is operated, it '_dithéf‘tcp?w
nects or disconnects one ferminal of the aswociated
neon lamp to one terminal of the 125-volt.second: o
of transformer T1. The other terminal of the neon \
tube is connected to chassis at all times, but 1!15_'6'
posite end of the 125-volt secondary is open since
relay RLZ2 is not activated until the scoring button ﬁ
held down for the proper interval. ) J L
When the scoring push button (S13) is pressed and
held down, current flows into the heater of the thermal
delay relay (RL1), causing the bl-metallic armature
to bend toward the contact slowly, After about five
seconds, contact is made between the armatuze (ter-
minal § on the octal socket) and the contact point
(terminal 7 on the octal socket). During this delay,
6.3 volts are fed to the buzzer, causing it ts sound
continuously. (This feature may be climinated ‘ai“-?
constructor's option.) X el
As soon as contact is established in RLI, the 6

When RL2 closes, the buzzer circuit is broken -and the ;"
neon lights corresponding to the correct answers are
wrned on. RL2 stays <closed since its upper -contacts
bridge the thermal retay and the coil of RL2 remains
encrgized. The scoring lights will therefore stay Ht
when S13 is released. The scoring tally can then be
made and noted for later reference. (= il
To reset the system, S14 is depressed. This releases
RL2. The lights go out, and a new answer sequence
can be selected by using a new topic sheet and Tesettin
S1 and S2 as per the code arrows. N7

e .. e B e

ate circuits by soldering directly to their
leads. (Each NE-2 must have a 47,000-ohm,
14 _watt resistor in series with it. Flushlites
have these resistors built in.)

The sequence-code switches, reset button,
and scoring button are most convenient to
use when they are mounted along the edges
of the chassis as shown in the photographs.
This arrangement leaves plenty of room for
a 6"x91," sheet of paper to fit nicely along-
side the answer switches.

To avoid screw heads on the top surface
of the chassis where they would interfere
with the use of the questions sheet, all the
other parts—the thermal time-delay relay,

(Continued on page 107)
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Quizzomat front panel above shows
the parts layout to be followed. Thetwa
switches on the uppear left side of the
panel set the "'programing" which de-
termines the 'right' and 'wrong"
sequence for each fopic sheet. Note
that the timing and scoring circuit

components are mcunted on the in-

side aprons of the chassis box (betow).
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Smaller...
and
Smaller

RANSISTORS are playing a

larger and larger role in
smaller and smaller devices, as
witness the two items on this
page.

Up above, RCA has achieved
a breakthrough in miniaturiza-
tion in its development of the
micro-module concept. The
young lady is holding a “foun-
tain pen” radio which, it is
claimed, will duplicate the
functions of a standard RCA
five-transistor portable radio.

Although several years away
from production, the micro-
module used in this radio,
shown in the drawing at the girl's right compared in size with a paper clip, is
expected to play an important part in military use. The module in the inset of
the drawing is said to be the smallest unit to which a complete electronic stage
has been reduced.

At right, above, is a transistorized automatic dictating machine. Dictaphone’s
“Time-Master” is ready for action as soon as the microphone is picked up, and
shuts itself off when the mike is returned to rest.

Maintenance is eased and longer life and greater reliability are claimed
through the use of transistors in the amplifier stage of the unit, at the left of
the machine. By simply touching a button, the user can record, hear playback,
make corrections or indicate letter length in a fraction of the time it took with
earlier models of dictating machines. —30—
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By NORMAN H. CROWHURST

Some unusual ailments and how they were remedied

HEN A HI-FI SYSTEM gets sick, it
may distort all program material in a
similar way—in which case the trouble-
shooting and cure are fairly simple.
Sometimes the first sign that all is not
well is the development of an “allergy.”
The rig just objects to reproducing one par-
ticular kind of sound. This may be due to
some part beginning to go bad, or to an un-
suspected change in “diet.” So it may be
profitable to check into recent changes in
a setup.
Here’s what happened in a few specific
“allergy’’ cases.
Trumpets. This particular installation
belonged to a trumpet-fan friend of mine.
Good cool jazz, Dixieland, or what-have-
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you . . . John likes trumpets. To his dis-
may, his set gradually developed a dislike
for them. It sounded as if the trumpeter
were deliberately spitting into the instru-
ment, or waving a mute in and out at an
impossible rate.

At first it only happened when John
played loud musie, but then it happened
whenever the rig “heard” trumpets at any
volume. It was a bit off-color with wood-
winds, too, but he didn’t like woodwinds
anyway. Anything else, violins, organ, etc.,
sounded fine . . . but the set was allergic
to trumpets.

It checked out on all the usual voltage
checks. Frequency response seemed okay,
and it met its power output specifications,
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so I put a voltmeter across the high-volt-
supply that feeds all the tubes and had
John play a record with trumpets. When
the sound started cutting up, the voltMeter
kept time with it, fluctuating up and down
—just a little way, but definitely in time—
about once or twice a second.

Most amplifiers will show a little B-
plus fluctuation when musie plays, but

« « . as if the trumpeter were spitting . . .

usually only when a loud passage starts or
there’s a sudden volume change. The read-
ing shouldn’t fluctuate for average pro-
gram material. It looked as if the electro-
lytic capacitor that smooths and stores
the B-plus voltage must be going bad.

Normally a bad electrolytic in this posi-
tion drops the voltage below normal or
causes a background hum (it didn’t here).
These things happen because its leakage
current is abnormally large, or because its
capacitance has decreased. In this case the
. capacitor had only partly “dried out”’—not
enough to produce the usual hum symp-
toms.

A quick check, paralleling another elec-
trolytic across the suspected one, removed
the annoying distortion on the trumpets,
and putting in a replacement capacitor
made the improvement permanent.

As well as storing the voltage to tide the
amplifier over sudden bursts (crescendos)
in the music, and smoothing out the supply
ripple that causes hum, these capacitors
also help keep the amplifier stable—pre-
vent it from “motorboating.” When there
is a slight loss of capacity, certain musical
“waveforms” may start the amplifier par-
tially motorboating—trying to motorboat,
as it were,

The trumpet is particularly prone to do
this, because, being a wind instrument, its
waveform has more ‘“up”’ than “down.”’
This disturbs the usual balance of current
delivered to successive tubes in the ampli-
fier and starts the trouble. The large

50

amount of feedback provided in most mod-
ern amplifiers does the rest,

Bass Drum. Another case of allergy
“just developed gradually.” When Leonard’s
system was called on to render the big bass
drum, it went “‘unga plop” and the music
came back on again a fraction of a second
later—an annoying interruption of the
music instead of a pleasant thump from
the drum. His wife was particularly fond
of drums, so the case was urgent.

A quick check proved that all the volt-
ages were in order. Putting the voltmeter
across the high-voltage supply showed a
sharp little kick every time the drum pro-
duced this effect. It could have been an-
other case of a drying electrolytic, but a
quick paralleling test made no difference
this time. A test of the tubes found them
“good,” but the reading for steady plate
current on the two output tubes differed
quite a bit, although they both came with-
in the ‘“‘good” range.

A pair of “matched” output tubes cured
the allergy. Most output tubes can be ob-
tained in “matched pairs,” selected by the
manufacturer so that both plate céurrents
will be equal and the two tubes will equal-
ly share the output power requirements,

Leonard's output tubes, although still
"good” according to the tube checker, had
aged differently. This unbalanced the

. « it went "unga plop" off the big bass drum . ..

plate current in the output transformer,
reduced its primary inductance below its
nqrmal operating value and narrowed the
stability margin designed into the ampli-
fier. The thump of the big drum set off a
“one blocking shot” oscillation.

Cymbals and Triangles. George is a
fellow who likes his “highs.” So he was
particularly upset when his system devel-
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. . . his system would crackle on cymbals . . .

oped a dislike for cymbals and triangles.
Every time they were played, the system
would crackle as if there were a bad con-
nection—or ‘‘static.” Having checked all
the connections; including tube pins, I
asked George if he had made any change
in his system lately.

He told me he had a new pickup, but
was sure that couldn’t cause it. *It just
extends the frequency range up to about
20 ke., and-it's very smooth,” he assured
me. It certainly sounded very smooth—
with anything but a cymbal or triangle.

I checked his pickup on another system.
It reproduced cymbals and triangles per-
fectly. So did his amplifier with his old
pickup—not so much “zing,” but quite
clean. But the combination just would not
handle them.

1 brought an audio oscillator around to
George’s place to check his amplifier. We
conhected it to the input of the amplifier
and an audio voltmeter to the output to
measure the response as we varied the fre-
quency . . . beautifully flat response, up to
20,000 cycles.

We went higher. At about 45 ke, I
found a peak in the response that went
right off the map. Only by turning the in-
put down could I get a reading on the out-
put.

This is not an uncommon occurrence
with some modern amplifiers. Technically
it shows trouble in the feedback design.
George'’s trouble was that the pickup was
too good for his amplifier—at least on
cymbals and ttiangles. A technical report
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on the pickup noted that it had a rising
response at 20 kc., too.

Different values of small capacitors were
connected across the input terminals of the
amplifier. Eventually I found that a 220
ppfd. stopped the trouble, without notice-
ably spoiling the treasured “highs.”

While the best remedy would have been
a better amplifier, George was much hap-
pier this way.

Bass Pipes (Organ). Unlike the one
that objected to “sudden bass,” Neil’'s am-
plifier objected to the sustained bass tones
of an organ. For the duration of the tones
the music got badly ‘broken up.”

When did it start doing this? Neil told
me he had never noticed it before he
bought a new speaker.

When the rig started “breaking-up” on

. . . the music got badly broken up « . «

an organ record, we tried turning the vol-
ume down, and the distortion stopped. I
turned the volume back up and stepped
over to the speaker to feel it. On the bass
tones, the vibration could be felt better
than it could be heard. :

I stepped over to his turntable; the same
vibration, but not so strong, could be felt
in its baseboard.

In this case it was not the improved
bass Neil could hear, but the improved bass
he couldn’t hear, that was causing the
trouble. A very low frequency from the
speaker, barely audible, was being trans-
mitted back to the pickup, which was al-
most bouncing out of the groove.

The remedy proved to be the use of foam
plastic shock-mounting for the record
player to isolate the vibration. 50—
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TO ELIMINATE the expense and
possible failure of an ordinary
telephone communications system be-
tween a mine head and shaft, a Ger-
man engineering firm, Standard Elek-
trik of Stuttgart, has switched to a
new method using the elevator hoist-
ing cable as the secondary “winding”
of a transformer.

The output of the microphone at
the shaft head is amplified and fed
to the primary of the transformer,

Telephone
in the

Mine

which is e]ectromagnetically coupled
to the elevator cable. See top photo.
A corresponding voltage is induced in
the cable (secondary) which feeds a
transistorized loudspeaker system in
the car in the shaft, as shown in the
bottom photo.

" As the output is only about 0.4
watt, the current and voltage are so
low that they won’t cause an explo-
sion under fire-damp conditions. Note
the cable circuit in the diagram. The
loudspeakers can be heard about 75
feet from the car. —Fo-
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It’s easy to win friends if you have two-way

radio equipment in your car

N AMERICAN,” a European observer recently re-
marked, “is never completely happy doing anything
until he is able to do it in his automobile.”

This comment was probably sparked by the sight of our
drive-in movies, churches and restaurants, or possibly by the
automobile accessories that enable us to eat, sleep, stay
warm, stay cool, play records, shave, and warm the baby's bot-



Typical mobile installation lo-
cated under the instrument pan-
el in the front seat of a car.

tle without setting foot outside the car.

But he also could have been talking about
those amateurs who keep right on enjoying
their communication hobby while rolling
along the highway at a mile-a-minute clip

. in short, the amateurs who have ‘‘gone
mobile.”

There is something perverse in the aver-
age ham. No sooner does he have his fixed
station arranged just to his liking than he
starts thinking about building another in
his car.

Limited Power. Basically, a mobile in-
stallation uses the same units as a home
station: receiver, transmitter, power supply
and antenna. The receiver can be a special
all-band job that replaces the car radio, or
it can be a small converter that works in
conjunction with the car receiver to tune
the amateur bands. The transmitter is or-
dinarily smaller, more compact, more
rugged, and lower powered than the aver-
age home station.

It is lower powered because its power
must be drawn from the long-suffering au-
tomobile battery. Motor generators, vibra-
tor power supplies, and, quite recently,
transistorized power supplies, change the
low battery voltage to the higher potentials
needed for the transmitter. There is con-
siderable loss in this conversion, and there
is a limit to the amount of current that can
be diverted from the car battery for this
extra chore; so the average mobile trans-
mitter input is less than 50 watts plate
power.

As to where this equipment goes, that de-
pends on whether or not the ham is married.
The bachelor consults a book on good mo-
bile installation practice. The married man
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—the wise married man—consults his wife!

" After all, she is the one who will snag hose

and catch hems on jutting edges. And she
will have to answer her girl friends when
they ask: “Mary, why do you put up with
all that junk in your car?”

Choice of Location. The bachelor will
probably install the receiver, transmitter,
and even the power supply under the in-
strument panel where they will be easy to
observe and adjust. But the married man
will quite likely have only the little re-
ceiver-converter up there. The other bulkier
components will be put out of sight in the
trunk and remotely controlled.

You might think the latter is the ideal
arrangement, and so did I; but I forgot that
ordinarily a mobile transmitter or power
supply requires some little adjustment be-
fore a long trip is over.

I remembered this vividly as we stopped
along the road in the hot sun and unloaded
suitcases, hat boxes, tennis rackets, fishing
rods, and the gladiola bulbs we were tak-
ing to Aunt Edna so that we could reset an
overload relay that had kicked out and re-
dip the final tank circuit. While semi-trailer
trucks roared by, blasting us with shock
waves of wind, curious motorists slowed
down to get a better look at Dad curled up
in the trunk like a pretzel. I just hope they
couldn’t hear what he was muttering about
where that blankety-blank transmitter
should be installed!

Antenna “Emblem.”” The proud emblem
of the “mobileer” is his transmitting an-
tenna, and mobile antennas come in almost
as many shapes as women’s hats. It may
be a stiff broomstick affair, a tall flexible
steel whip with a plastic-enclosed loading
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coil at the center or base, a fat “halo” on
a stubby rod, a sophisticated, nodding “top
hat,” or a tiny, hairlike wire spreuting from
the center of the car’s roof.

The choice is dictated more by the ama-
teur bands being worked than by esthetic
considerations, but you seldom see two an-
tenna installations exactly alike.

Regardless of the newness of the car or
the mechanical coddling it otherwise re-
ceives, a true mobileer gives no more
thought to drilling into the smooth shiny
body of the car to install a whip than I do
to taking an opener to a can of pork and
beans.

That whip antenna comrnands a lot of at-
tention. People in other cars will slow down
when meeting you, build up a line of traffic
behind you, wave deferentially as they fi-
nally go around, and show in other ways
they suspect you of being an incognito cop
trying to booby-trap them.

Other amateurs, of course, instantly rec-
ognize your emblem for what it is and sa-
lute you with greetings tooted cut in Morse
code with their horns. It is not at all un-
usual to come back to the car from lunch
or a shopping trip and find a friendly scrib-
bted note under the windshield wiper from
a ham who has spotted the whip and wants
to say, “Hello,” or possibly set up a schedule
to talk to you.

One-Hand Operation. A mobile station
is arranged for easy, safe, one-hand opera-
tion. When a button on the hand-mike is
pressed with the thumb, this turns the re-
ceiver off, transfers the antenna from the
receiver to the transmitter, and turns on
the transmitter power supply.

After a “CQ"’ or other transmission is
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Repairing equipment in trunk
while on the road requires the
ability to bend like a pretzel.

completed, releasing the buitdn cuts power
off the transmitter and connects the an-
tenna to the reactivated receiver. The left
hand never has to leave the wheel.

When I change the transmitter from one
amateur band to another, it is necessary to
get out and mave a slider on my whip an-
tenna coil. While doing this I stumbled in-
nocently onto a man-trapping aid that is far
more successful than dropping a perfumed
handkerchief.

Performing this simple chore alongside a
busy highway is almoest certain to halt one
or two gallant fellows who offer to help me
do whatever I am doing. In fact, this atten-
tion-getter is so good that unless I feel in
the mood for making new acquaintances, I
hunt a side road to change the slider.

Making Coiitacts. Perhaps you think
that with low power a mobile station can
only talk over short distances. This is not
the case. Even on seventy-five meters,
where power means most, I have often
talked with friends 200 and 300 miles away.
1'll admit this was done when conditions
were good and the band was not crowded;
but most fixed stations like to work mo-
biles, will try hard to hear them, and will
avoid interfering with them if at all possi-
ble. That helps.

On 10 meters, power is not so important,
and I have sat at my receiver here in the
Middle West during my lunch hour and
listened to mobile stations rolling along the
streets of Miami Beach, crossing the blister-
ing Mohave Desert, following the snow
plows through Donner Pass, and preparing
to cross the Golden Gate Bridge.

Just last week I heard a student at the

(Continued on page 107)
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Exploring
Electronics

.. With simple pProjects
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HERE is a way of presenting the sub-
ject of electronics to junior-high stu-
dents in a manner that captures their
imagination and provides a stimulus for
future work in high school. Marvin Gross-
man had the idea, and brought it to Brad-
ford Washburn, Director of Boston’s Mu-
seum of Science. The result is “Exploring
Electronics”—a popular Saturday after-
noon course held at the Museum with
Grossman as instructor.

Grossman holds an electrical engineer-
ing degree from M.L.T. and is now a sales
manager with H. H. Scott. He has been
amazed to find almost 100% attendance at
every one of his classes. His eager young
students (26 of
them) wouldn’t
think of missing a
session, even when
the fish are biting
or the fans are fill-
ing the bleachers.

“You can’t talk
theory very long
to boys and girls
in this age group,”
says Grossman,
“so immediately
after we discuss a
principle, we try it
out by building
something.

“Our first proj-
ect was a simple
four-part crystal
set. Each young-
ster wound his
own coil so he would get the feel of the
hardware. At the end of the second
session, the youngsters took their sets
home and tried different ways of hooking
them up to hear better. . . . The next step
was a vacuum-tube amplifier.”

Radio parts were provided by companies
in the electronics industry, printed ma-
terials by various publishing houses. Popu-
LAR ELECTRONICS participated by providing
ideas and details for several electronic
projects. On completion of the course, the
students know how to work with basic
electronic components, read circuit dia-
grams and construct their own equipment.

The avid response of the youngsters and
the eagerness of so many others to join
“Exploring Electronics” would seem to in-
dicate that there is no lack of interest
in science among early teenagers. 3o
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By
SMITH

‘DONALD A.

UMMER brings out your port-
able radio, and problems of
getting it ready for use. Some sets
will need nothing more than a
new set of batteries and others will re-
quire tubes or more extensive work.
Some readers have sets that operate
only on battery, and others will be three-
way (a.c./d.c./battery) types. To stock bat-
teries for all different types on your work-
bench is impractical since the shelf life of
batteries is short and the cost is high.
Here is a power supply which will sub-
stitute for a battery supply in almost all
battery-operated portable receivers. New
uses for the instrument on the experiment-
er’'s workbench will be found daily.
Construction Details. The Batt-inator
supplies 0-10 volts “A” voltage and 22%,

Power
from a

Batt-inator
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Method of assembly of Minibox is
shown above, right. Note ventilation
holes in top of cabinet. Other holes can
be drilled or punched in rear panel.

00 O0O0OQCIOOIOOOORSBSOONOOLOOOOODODOOGSBO

HOW IT WORKS

Resistors R3 and R4 are used as dropping resistors for
223 and 45 volts respectively. Switch $2 selects the
desired ‘“B” voltage output. R7 is a wire-wound poten-
tiometer which permits adjustment of the “A” voltage
output from 0 to 10 volts.

Switch §3 is the meter switch and connects the meter
to read either the ‘A’ voltage or the “B’ voltage. The
value of resistor R§ was chosen so that the meter read-
ing when switched to the “B’’ battery position is mul-
tiplied by 10. For example, if the meter reads 5§ when
the meter switch is at the “B’’ position, the actual
voltage would be 50 volts.

(u

S PR\ LINE CORD

AR

BUSBaR:

0000000000000 00000000000000060000000000000°

Pictorial diagram of the Batt-inator.
The busbar is connected to the B—
jack. Both the A— and B— jacks should
be well insulated from the chassis to
prevent the possibility of shock or short
circuit. Other jacks, tie points and
switches should also be insulated.

A=
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B+
iy 8

B
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POPULAR ELECTRONICS



Rl

17 VAC.

Completely wired unit is shown above.
As can be seen from schematic at
right, the Batt-inator B— and A— outputs
are connected directly to one side of the
a.c. line. Make sure to polarize a.c.
line cord to prevent a '‘hot' chassis
at the receiver being operated or tested.

OTE:

45, or 67% volts for the “B” voltage. It
has a built-in meter for reading either out-
put while in use. A compact unit which
can be built in a Bud Minibox cabinet, its
total cost including the meter should be
below $15.00.

The Minibox used to house the model
shown is available in both natural alumi-
num or grey hammertone finish. Drill all
holes for mounting parts first and make
sure to drill some %" ventilation holes in
the cabinet for heat dissipation. The 400-
ohm, 25-watt resistor (R5) used as the
filament-dropping resistor gets quite hot
and should be located away from the filter
capacitors and near the ventilation holes.

No other special precautions are neces-

sary as the circuit is not at all critical and

there is plenty of room in the Minibox for
August, 1958
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e PARTS LIST

: Cla/C1b—50-50 ufd., 150-volt dual tub-
. ular electrolytic capacitor

° C2, C3—250-ufd., 50-volt electrolytic ca-
° pacitor

° MI1—0-10 volt d.c. meter (Shurite #9107)
o R1—10-22 ohms, 1 watt

o R2—3000 ohms, 2 watts

e R3—10,000 ohms, 2 watts

o R4—1500 ohms, 2 watts

14 R5-—400 ohms, 25 watts

Q R6—100 ohms, § watts

: R7—100-ohm, 2-watt wire-wound potenti-
° ometer

° R8—6800 ohms, 1 watt (meter multiplier
° resistor—see “HOW IT WORKS”)

P S1—S.p.s.t. toggle switch

° S2—S.p., 3-pos. rotary switch (Centralab
. #1461

L] S3—S.p.d.t. rotary switch (Centralab

[ 114609

: SR1—117-volt, 350-ma. selenium rectifier
.

.

[}

[}

e o R e—e——
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SRI ‘
+lem cisl+ 3oy 3re
—~ Siok 15K
- 50)!!(1.50)!;' =
M Y 45V.
BUSBAR 25.5 6T.5V.
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24000

B
u 2
2 2R8
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31000 3 358K l *
2 TEXT)
+1{—- A+
cal (zsoufd. — A—
R7 L—-’\—Oa+
IOO:n. BUSBAR () B—
all parts. Substitutions may be made to .

utilize the parts in your “junk box.” Do not
use the cabinet as the Common, B— or
Ground!

Using the Batt-inator. Check the re-
ceiver to determine what “A” and “B”
voltage is required. Be sure that the
filament or “A” voltage control (R7) is
completely counterclockwise (minimum
voltage) before turning on the supply. Con-
nect the leads from the eliminator to the
receiver, set the meter switch (83) to the
“A” position, and adjust R7 until the
proper voltage is applied as read by the
meter.

Switeh the “B” voltage selector switch
(82) to the desired “B” voltage, 22%, 45,
or 67% volts. “B” voltage can be checked
by switching 82 to the “B” position. —{30—
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ANY OF YOU have written in to in-

quire about the amateur radio pro-
gram that is broadcast hy the Voice of
America. Here is a resume of the program,
with transmission times and {requencies.

Each week the Voice of Americe broad-
casts the VOA Ham Show—15 minutes de-
voted to the latest gossip on the ham bands,
interviews with licensed radio operators
around the world, the latest propagation
forecasts, and discussions of technical news
of interest to radio amateurs and short-
wave listeners.

The broadcasts, which are presented in
Lnglish, are written and voiced by Bill
Leonard, W2SKE, one of America’s well-
known news commentators and an active
ham operator. Gene Kern, W2BAK, pro-
duces the program; and propagation fore-
casts are made by George Jacobs, W3ASK.
All amateurs and SWL’s are invited to
participate.

Beamed to Europe, but receivable in most
arcas of the world, the VOA Ham Show

Short-Wave Report

By HANK BENNETT

VOA HAM SHOW BROADCASTS
Time (EST) Station . "e“(::';"es
1600-1630 Tangier | 21,580; 9635
1600-1630 WDSI 21.500; 17,785
1600- 1630 WLWO | 21.485; 15.250
1600-)630 Munich 15,340; 6170
1700-1730 Munich 15,340; 6170
2300-2330 enae 17710 11,875

can be heard as part of the “Report from
America” broadcasts each Tuesday during
the summer months. For time and frequen-
cies, see the accompanying table. There is
an additional transmission at 1730-1800 on
173 ke. (long-wave) from the 1000-kw. sta-
tion near Munich. Since short-wave sched-
ules are subject to change, you can ohtain
the latest schedules directly from: Amateur
Radio, Box 922, Washington 4, D. C.

The Voice of America has prepared a dis-
tinctive verification cara for listeners of the
Ham Show; and W2SKE and his staff are
looking forward to receiving QSL and SWL
cards from you.

(Continued on page 123)

Patricio McGrath, of Kings-
ton, Jamaica, is the holder
of P.E. monitor card #379.

Equipment at Bill Hutchin-
son's listening post (left),
Baltimore, Md., includes a
Hallicrafters SX-71 receiv-
er, home-built preselector.
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The
Semiconductor
Space Spanner

A challenge to your operating skill, this 96-milliwatf

transistor transmitter operates on 15 and 10 meters

By DON STONER, W6TNS

ANY AMATEURS, both Novices and
M old-timers, feel that it requires a lot of
power to make contacts with foreign lands.
The Novice longs for the time when he can
discard the chains that bind him to the 75-
watt power limit. And the old-timer dreams
of a kilowatt rig to end all rigs.

Amateurs wise in the ways of propaga-
tion, and good operating techniques, know
that this is not necessarily so. By taking
advantage of good radio conditions and a
snappy “fist,” you can work wonders with
low power, while the kilowatt may be
bogged down by poor propagation.

You can prove this to your own satisfac-
tion by constructing the “Semiconductor
Space Spanner.” It seems fantastic but this
little giant is 750 times weaker than a
typical Novice transmitter. The legal maxi-
mum for any transmitter is 10,000 times
greater than the power input (96 milli-
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watts) for this rig! And yet the SSS tran-
sistor transmitter has logged an impressive
list of contacts all over this continent and
the Territory of Hawaii. Some of the con-
tacts were pre-arranged, but many of them
were the result of a 3x3 “CQ.”

The Crystal. One might think that a
transistor transmitter would be extremely
expensive to construct. All the components
except the quariz crystal were purchased
for slightly over $19.00. In buying the crys-
tal, specify a third overtone type, and the
frequency that you wish to operate on.

For Novice or General Class operation on
the 15-meter band, you can use a 7-mc. Crys-
tal in this transmitter. The crystal is made
to oscillate on its third overtone (harmonic
mode). Its frequency will be ‘pulled”
slightly because of the overtone operation.

As an example, a 7140-ke. crystal would
produce a 21.420-mc. signal in an oscillator
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tripler circuit. In an overtone circuit such
as is used in the SSS transmitter, this same
crystal produces an output on 21.412 mc. or
a difference of 8 ke.

If the third overtone of the crystal that
you select comes out near the edge of the
band, be extremely cautious and check the
actual frequency with an accurate receiver
or frequency standard.

Drilling and Mounting. The first step
is to lay out the holes to be drilled on the
chassis. You can either mark the paper
wrapper and save it for a template, or if

HOW IT WORKS

“Drift>’ transistor TRI js employed as an overtone
oscillator. Bias and d.c. stabilization for TRI arc
provided by resistors RI and R2. Additional bias and
stabilization are obtained in the emitter circuit by
R3, which is connected in series with the key.

To stabilize the oscillator frequency, a quartz crystal
is connected in series with the feedback path, between
the collector and emitter. Oscillations appearing in
the collector circuit are fed back to the emitter
through the crystal and re-amplified. In this manner,
the stage continues to oscillate,

The oscillator tank circuit, composed of L1, C2 and
C3, resonates the crystal and also provides an im-
pedance match to the power amplifier circuit. R.f.
energy for driving the power amplifier is removed
from the oscillator circuit at the low-impedance tap
on coil L1.

Another drift transistor (TR2) is employed as the
power amplifier. No d.c. bias is applied to this siage,
however. The r.f. energy driving the base causes it to
draw current on the negative peaks, thereby operat-
ing TR2 in true Class C.

Because the only bias for TR2 is obtained {rom the
r.f., when the key is pressed, it draws no current
until TRI is oscillating. The output tank is resonated
by C6 and is tuned to the operating frequency. The
link and capacitor C7 match the amplifier tank to
the antenna.

Both TRI and TR2 are rated at 50 milliwatts dis-
sipation. They can be operated at a much higher in-
put because of the short duty cycle of Class C. It is
possible to run 160-mw. input on an ICAS (intermit-
tent commercial and amateur service) basis as long as
the maxzimum rating of 20 volts between collector and
emitter is not exceeded.

The power input to the final amplifier (in mw.)
can be calculated by- multiplyving the voltage and the
current (in ma.). This transmitter runs 8 ma. at 12
volts, which equals 96 milliwatts,

you are careful, mark the chassis directly.
Drill as shown in the chassis layout dia-
gram. Remove all burrs from the holes, rub
the chassis lightly with steel wool, and then
spray on a thin coat of clear plastic.

Start mounting the components by install-
ing the meter switch (S2) and the crystal
socket. Mount the key jack (J1) with the
lugs away from the open end of the chassis.
Install the power switch (S1) with the
lugs toward the large meter hole.

The transistor sockets must be modified.
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Paint a dot on one end with red fingernail
polish, then count away from the red end
and remove the second lug. Do this for both
sockets. The pin “by itself” (near the red
dot) is the collector, then a space, the
shield, the bhase and finally the emitter.
Mount the sockets by forcing the rings
down until they lock on the socket ridges.
The red dot (collector end) should point
towards capacitor C7.

Mount coil sockets (L1 and L2) by sliding
the rings down until they grip the socket
and the chassis tightly. Pin 3 on both of
these sockets also points towards C7.

Install the ground lug between capacitors

PARTS LIST

Bl—I12-volt battery (8 RCA VS034 penlight [or
larger] cells connected in series)

Cl, C4, C§, C8—1000-uutd. disc capacitor

C2, C6—15-uufd. variable capacitor (Hammaz-
lund MAPC-15}

C3-—10-pptd. disc capacitor (Centralab DD-100)

C7—80-upfd. variable capacitor (Hammarlund
MAPC-50)

]1—Closed-circuit key jack

]2 RCA type phono jack

L1, L2—See coil data at right

M1—0-10 milliammeter (Shurite §303)

R1-—-10,000 ohms

R2—47,000 ohms Al resistors

R3—180 ohms V2 watt

R4--3300 ohms

51—S.p.s.t. toggle switch (Cutler Hammer
8280K16)

S2—D.p.d.t. toggle switch (Cutler Hammer
836377)

TRI1—Oscillator transistor (RCA 2N371)

TR2-—Amplifier transistor (RCA 2N370)

Xtal—Third overtone crystal for the desired
trequency (International Crystal FA-9)

1—Crystal socket

13" x 4" x 6” chassis (Bud AC-430)

2—Five-pin transistor sockets (see text)

2--Coil forms (Amphenol 24-5H} and sockets
(Amphenol 78S58S)

1—RCA type phono plug to fit J2 (for installa-
tion on antenna lecd-in) J

1—#49 pilot lamp (for testing)

2—Penlight battery holders *

C2 and C6, using 4-40 hardware. Mount the
three variable capacitors (C2, C6, and C7)
with 4-40 hardware, and position the stators
toward the rear of the chassis. Mount J2
(antenna jack) in the remaining hole, with
the smaller lug (ground lug) towards L2.

Mount the battery holders on the outside
of the rear of the chassis with 4-40 hard-
ware. IFinally, install the 14” grommet in
the hole on the rear apron. To avoid scratch-
ing the meter, do not mount it until the
wiring is complete.

Coil Construction. If you hold a Novice
license, you must operate on the 15-meter
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band and need only one set of coils. How-
ever, if you have General Class privileges,
you can operate on either 10 or 15 meters.
The coil data covers both bands.

The coils are wound starting at the bot-
tom, in a clockwise direction, while viewing
the top. Holes should be drilled in the coil
form directly above the pin to which the
wire is connected.

When soldering the wires to the coil form .

pins, observe the same precautions as you
would when soldering transistor leads. The
pins should be gripped tightly with long-
nose pliers to conduct the heat away, as

Before inserting the transistors (TRI1,
TR2), make some safety checks. Locate the
wire between BI's cells and SI (negative
lead). Place the negative lead of a volt-
meter (on the 15-volt scale) on this wire
and connect the positive lead to the chassis.
The meter should read slightly over 12 volts
with fresh cells.

Make sure that S1 is off and insert the
coils. Connect an ohmmeter between the
chassis and the stator of C2 and C6 alter-
nately. It should read infinity. If it does
not, vou -have a short circuit. Assuming
that the rig checks okay, let's fire it up.

Testing. With SI
still off, insert TRI
and TR2 in their cor-
rect sockets, insert the

key in the jack, and
install the crystal
Place 82 in the oscilla-
tor position, press the
key intermittently, and
turn 81 on. When the
key is pressed, the
meter should read be-
tween 5 and 8 ma. (de-
pending on the setting
of C2).

Switch to the “PA”
position and check for
current. It may read
anything between zero
and 10 ma. Adjust C2
to make the meter
read maximum. Insert

Under-chassis view of Space Spanner shows location of components.
Antenna jack is a phono connector placed in lower right-hand corner.

polystyrene coil forms will melt with a very
small amount of heat. This is also a good
time to construct the test lamp, to be used
later.

Wiring. The transmitter should be wired
up as shown in the schematic diagram.
Keep the wires as short and straight as pos-
sible. Install the cells (B1) with the first
one up, the second one down, the third one
up, and so on. Connect them all in series
by soldering wires between the positive ter-
minal (brass tip) of one cell to the negative
terminal (zinc base) of the adjacent cell.

Install the meter (M1) in the large hole
on the front apron of the chassis, and con-
nect it up (observe meter polarity). From
this point on, you must be very careful not
to scratch the meter face.
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the test bulb load and
set C7 for minimum
capacitance. Adjust
capacitor C6 for a dip
in the collector current. It should read
approximately 4.5 ma. at the “bottom” of
the dip.

Slowly increase the capacitance of C7,
while readjusting C6 for a dip, until the col-
lector current reads 8 ma. You should now
be able to observe that the pilot lamp fila-
ment is glowing at about half brilliancy.
Once you have reached this point, you are
ready to put the Semiconductor Space
Spanner on the air.

Tuning and Operation. Oscillator ca-
pacitor C2 is adjusted for maximum collec-
tor current of the power amplifier, rather
than maximum grid drive as in a vacuum-
tube transmitter. Power amplifier capaci-
tor C6 is always tuned for a dip in the

(Continued on page 109)
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AMS, R/C enthusiasts, experimenters

and transmitter design engineers will
welcome the news that a major semicon-
ductor manufacturer has succeeded in de-
veloping an r.f. power transistor.

The Lansdale Tube Company (a division
of Philco) has announced an MADT unit
capable of producing 1 watt of output power
at 70 megacycles, with a collector efficiency
of over 80% and less than 250 milliwatts of
driving power! Although still in the experi-
mental stage, this high-frequency, high-
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power transistor should be in pilot produc-
tion in the near future and may be avail-
able soon.

Other manufacturers are busy designing
high-frequency power transistors, of course,
and we can expect other types te be an-
nounced before the end of the year. Medi-
um- and high-power r.f. transistors can be
used in mobile transmitters, high-efficiency
R/C controls, walkie-talkies, and similar
types of equipment. Until now, transistor-
ized radio transmitters have been limited
to outputs in the milliwatt range.

Reader’s Circuits. Transistorized con-
trol circuits have many potential applica-
tions in the home. They can be used as rain
alarms, fire alarms, burglar alarms, humid-
ity and temperature controls, power failure
alarms, and so on. But regardless of their
final application, such circuitls are basically
similar. !

In general, transistorized controls consist
of a sensing device, such as a photocell, a
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Transistor Topics

By LOU GARNER

transistorized amplifier, and an electromag-
netic relay which switches some external
electrical or electromechanical device, such
as a fan, light, alarm, or solenoid.

Reader Gene Richardson, of Alexandria,
Va., has submitted the two basic control
circuits shown in Fig. 1. Either can be as-
sembled using a variety of transistors and
different sensing devices.

The circuit in Fig. 1(A) uses a single
p-n-p transistor as a direct-coupled com-
mon-emitter amplifier. Resistor R1, in se-
ries with the base electrode, serves as a

. current-limiting resistor, preventing acci-
. dental transistor overload by the externally

Fig. 1. Reader Gene Richardson's single-stage (A)
and two-stage (B) basic transistor control circuits.

applied signal which acts as the control.

In operation, a d.c. control signal ob-
tained from the sensing device is applied to
the Inmput terminals with the polarity
shown. This signal, amplified by the tran-
sistor, operates the relay. C1, across the
relay’s coil, serves to bypass inductive volt-
age peaks developed by current surges and
thus to prevent transistor “punch-thru” by
these transients. (An n-p-n transistor may
be used if battery and input signal polari-
ties are reversed.)

Sensitivity depends on the transistor's
beta (gain) and on the relay’s basic sensi-
tivity. If the relay, for example, requires a _
current of 1 ma. 1o close, and the transistor
supplies a gain of 10, then a control signal
of only 100 microampetres is needed. But
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much greater sensitivity can be obtained
with the circuit in Fig. 1(B). Here, the
complementary characteristics of p-n-p and
n-p-n transistors are used in a two-stage
direct-coupled amplifier. The common-emit-
ter arrangement is employed in both stages.
Operating power is supplied by a single bat-
tery (B1). Resistor RI serves as an input
current-limiting resistor, relay RL1 is the
amplifier's output load, and C1, across the

The young lady above is holding a new all-transistor auto-portable
receiver which may be used either in or out of an automobile. Compare
this in size with the 1929 Cadillac auto radio shown with its B batteries.

relay, protects the output transistor against
voltage transients.

Circuit sensitivity is a function of the
gain of both transistors as well as relay
sensitivity. Using our previous example,
suppose that each transistor supplies a cur-
rent gain of 10, and that the relay requires a
current of 1 ma. for operation. In this case,
a control signal of only 10 microamperes is
needed.

In practical equipment using these basic
circuits, BRI may have values of from 20,000
ohms to 1 megohm; %% -watt resistors can
be employed. C1 may have values of from
0.1 pfd. to as high as 10.0 xfd., and should
have a d.c. working voltage which is at

b6

Used with a TV receiver, the Regency FM Tele-
Verter permits reception of FM broadcast stations.

least twice that of the
battery voltage.

Standard transistors
can be used in either
circuit. Typical p-n-p
units are Raytheon
Types CK721 and CK-
722, G.E. Type 2N107,
GT Type GT-222, and
RCA Type 2N109. Suit-
able n-p-n units are the
2N229 and 2N170.

The battery needed
will depend on the maxi-
mum voltage rating of
the transistor and on re-
lay characteristics. Fair-
ly sensitive relays should
be employed; typical
units are the Sigma 4F
series, Advance SO
series, and Potter and
Brumfield Type SS5D.

The sensor connected to the circuit’s In-
put terminals may be a selenium or silicon
photocell, such as International Rectifier
Types B2M (selenium) and SA-5 (silicon),
or a switch.

FM TeleVerter. One of the most inter-
esting commercial transistor applications
we've seen is found in Regency’'s FM Tele-
Verter (manufactured by Regency Division,
I.D.E.A,, Inc., 7900 Pendleton Pike, Indian-
apolis, Ind.). This compact unit permits re-
ception of the FM broadcast band through
Channels 3 and 4 on standard TV receivers.
It contains ganged, continuously tuned r.f.
and oscillator circuits and a single, high-

(Continued on page 117)
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This simple circuit requires
no chassis mounting. Lettered
points in schematic of voltage
source are explained in text.

%

Check Your

A.C.

Calibration

Achieve laboratory accuracy with a four-component

voltage source

HEN YOU FINISH putting together

that VTVM kit, are you stuck for a
stable a.c. voltage source with which to
adjust the calibration of the a.c. scales?
Or when you are going to make some crit-
ical a.c. measurements, would you like to
be able to recheck the accuracy of your
VTVM or multimeter?

Calibration of the d.c. ranges of a meter
is relatively simple since dry cells and bat-
teries are universally available. Flashlight
cells have an output voltage of 1.54 volts
when new. ‘B’ batteries are available in
standard 45-, 67.5- and 90-volt sizes for
calibration of the higher voltage ranges in
the B+ testing area.

Two 67.5-volt batteries, for example, can
be connected in series to give over 135 volts
for checking of the meter scale in the 150-
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By JAMES A. McROBERTS

volt section where many important meas-
urements are made. (Actual voltage of
each battery when fresh, measured with a
VTVM, will be 69.3. The output voltage
of a fresh battery is a physical constant
and is dependent on the electrochemical
makeup of the battery.)

Calibrating the a.c. ranges of the me-
ter is a problem. The power line voltage
which is your seurce of a.c. varies from
instant to instant and from hour to hour.
Another a.c. meter of known accuracy
which is needed to check the power line

_and the a.c. scale is usually not readily

available.

Here is a simple means of calibrating the
a.c. ranges by means of the previously cali-
brated d.c. voltage ranges. All that’s re-
quired is a simple half-wave rectifier sys-

&7



tem. Use a 130-volt selenium rectifier
(SR1) of 30-ma. or higher current rating,
a 22-ohm surge resistor (R1), and a 22,000-
to 47,000-ohm load resistor (R2). A 0.25-
or 0.5-ufd. capacitor plus some wire and
solder completes the parts list.

Measure the d.c. voltage across points
C, D in the diagram on page 67. It almost
equals the peak value of the a.c. voltage.
Allow for about 1% drop through R! and
SR1. Now switch your meter to its a.c.
function and measure the a.c. voltage be-
tween A and B. Set the a.c. calibration con-
trol of your meter to read 0.7 (actually
0.707) of the previously measured d.c. volt-
age.

For example, if the d.c. voltage across
C, D is measured as 160 volts (this would
correspond to the peak a.c. voltage), then

0.7). Since the line voltage may vary from
one moment to the next, switch back to
the d.c. scale immediately after setting the
a.c. calibration control. Recheck the d.c.
reading, then switch back again to the a.c.
scale to recheck the line voltage which
may have shifted.

Certain precautions should be observed
since this little gadget is operated directly
from the a.c. line. Never touch the metal
cabinet of your meter or uninsulated sec-
tions of the test probes and an external
ground simultaneously. Make all connec-
tions and disconnections of your test clips
or probes only when the calibration circuit
is not plugged in.

Don’t touch any water pipes and avoid
damp floors when working on any device
which has its common or B— return con-

the a.c. rm.s. voltage is 112 volts (160X nected directly to the a.c. line. o
CROSSNUMBER PUZZLE 12 3 P
By John A. Comstock - -
Like to work crossword puzzles?
Then you have a treat awaiting ] 9 10
you. Here is something new—a
crossnumber puzzle. [Instead of
filling in words, you fill in num-
bers . . . "‘electronic'’ numbers. |// /2
Read the clues and see how well
you ¢an do.
13 4
ACROSS
1 Upper frequency limit of broad-
cast band: ke. s 5
4 Amount of wattage that equals
{ hp.
6 Number of degrees phase shift 177 18 19
through capacitor.
7 One kilowatt: watts.
8 Impedance of common ribbon- 20 |2t 22 23
pe TV twin-lead.
11 Common record player speed:
rpm.
12 J:lue of resistor color-coded {24 25
brown, grey, violet, red.
13 TV line scanning frequency used
in U. S, 26 27
15 TV field frequency.
16 Total resistance of two 5-ohm re-
sistors in series. 28
18 Last TV channel in u.h.f. group.
20 Foot-second velocity of sound
waves in free space.
22 The vyear - Edison demonstrated 29 20
transverse of electrons between
hot filament and cold plate in
vacuum,
26 Amount of power that can be 2 Wavelength of 500-kc. signal: 16 Upper limit of commercial FM
dissipated by two I5-ohm, 50- meters. broadcast band: mc.
watt resistors in series. 3 Common commerciai power line 17 Number of volts from I2-volt
27 Ripple frequency output of frequency in U. S. battery.
single-phase full-wave rectifier: 5 Total capacitance of two 20-ufd. 19 Velocity of radio wave traveling
cps. capacitors in parallel. in free space: meters,
28 Hot resistance of |10-volt, 50-watt 7 The year Marconi sent wireless 21 The year E. H. Armstrong first
light bulb. messages. demonstrated superheterodyne
29 First TV channel in u.h.f. group. 9 intermediate frequency of some circuit,
30 Velocity of electromagnetic radi- superhets, 23 Lower frequency limit of com-
ation in free space: mph, 10 International distress frequency: mercial FM band: mc.
" Ic. d . . %4 %evenfh harmofnif of ’?l;o éch .
ntermediate frequency of many 5 Upper limit of TY v.h.f. anne
DOW‘N superheterodyne AM receivers. 13: mc.
3 The year in which E, H. Arm- 14 In FM, frequency deviation that 27 Number of degrees phase shift
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strong first demonstrated his sys-
tem of FM broadcasting.

corresponds to 100% modulation:
number of kc.

through transformer.
{See page 116 for salution)
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A primer on interconnecting your hi-fi components

By E. EUGENE GARNES

ANY PEOPLE in the market for a

high-fidelity system tend to shy away
from buying separate components because
they're “afraid to make electrical connec-
tions.” They are under the impression that
it takes a skilled electronics serviceman to
install the rig properly. This is not so.
Anyone, with a bit of instruction, can do
a bang-up job of hooking up the units of a
system.

Let’s consider the components that are
essential for every setup. There should be,
of course, a loudspeaker, an amplifier, and
at least one “program’” source such as an
AM or FM tuner or phonograph. More
elaborate outfits may include a tape record-
er or playback mechanism, and possibly a
TV receiver. Such auxiliary units enhance
the enjoyment of any system and must be
properly installed for top performance.

The Amplifier. In every rig, all wiring
centers around the
amplifier—either an

Typical hi-fi components and the proper

Each has certain advantages. Generally,
the integrated system is somewhat less ex-
pensive than the equivalent preamplifier/
power amplifier arrangement. In terms of
performance the latter is usually consid-
ered superior.

It is much easier to design a hum-free
amplifier where the a.c. power circuits can
be remote from the high-gain section of
the unit, which is extremely sensitive to
magnetic fields such as are created by pow-
er transformers. In addition, the preampli-
fier stages can be miniaturized to occupy
small, attractive cabinets with the larger,
heavy-power section hidden in some re-
mote location, allowing a more flexible in-
stallation.

If the amplifier controls are to be
mounted in full view of, say, your living
room. a small preamplifier control cabinet
is much to be preferred than a chassis of,
say, one cubic foot or
more, required for a

integrated amplifier method for inferconnac!iun are shown above. high-power integrat-

or a preamplifier Note that tape gufp'ut.|a_:i on preamp feeds ed unit. Most pre-
tape recorder "radio” input to allow you

and a separate to record without interfering with listening. amps have a cathode

power amplifier. follower output of

August, 1958

69



S XLLXXRLYLE

2222/

low impedance so that there is little high-
frequency cable loss even with distances
up to 200 feet away from the power am-
plifier.

‘“Program’’ Sources. All sound sources
(mike, phono pickup, tuner, etc.) feed audio
signals to the preamplifier. The preampli-
fier then processes them according to the
control settings. It amplifies these signals
to a level acceptable by the power ampli-
fier, which develops the power to drive the
loudspeaker system, -

Signal levels of the sources differ greatly
and, for our purposes, can be broken down
in two general classes—low and medium
level. Low-level signals are extremely
weak, in the vicinity of 0.01 volt. Magnetic
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pickups are in this category. Crystal pick-
ups, tape recorders (with their own pre-
amplifiers) and tuners have an output volt-
age of from 0.5 to as high as 10 volts, or
medium-level signals.

The preamp must accept a variety of
different signal levels and amplify them to
approximately the same level so that the
volume control does not have to be full on
for the weak signals and so that it can be
just barely on for strong or medium-level
inputs. This is done by extra stages of am-
plification for low-level sources.

Proper Wiring. With such great ampli-
fication, the slightest outside disturbance
will be amplified a like amount. If a low-
level or even a medium-Ilevel signal source
were to be connected to the preamp with

How the components go together. The
turntable and tuner at left feed into the
preamplifier above, which in turn feeds into
the basic amplifier at right, whose output
then leads to the speaker. Note the vari-
ety of inputs at the right of the pream-
plifier; each serves a separate function.

lamp cord, for example, the induced hum
pickup from the house wiring would be in-
tolerable. It is, therefore, absolutely nec-
essary to use shielded cable properly
grounded to prevent random noise and hum
pickup.

Conventional wiring paths are shown on
page 69. Wiring from 81 through 87 must
be single-conductor shielded cable, known
as phono cable, or single-conductor micro-
phone cable. If the distance between any
source and the preamp exceeds five feet,
and if the source does not have a cathode
follower output, mike cable will be well
worth the slightly higher cost, since it has
lower internal capacitance and thus less
effect on the signal.

POPULAR ELECTRONICS
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In phono cable, an insulated wire is com-
pletely surrounded by a copper wire braid
which is always grounded and acts as a
shield against the hum fields present. This
braid should also be insulated to avoid
ground loops and noise from accidental con-
tact with the various chassis.

The diagram below, right, shows plug
connector and wire preparation to accom-
modate the plug. When using cable whose
center conductor is insulated by a plastic
material, it is important that soldering be
done quickly to prevent melting the insula-
tion and causing a short.

Plugging In the Units. The cables con-
necting the different units to the pream-

plifier or integrated amplifier should be
plugged into the jacks designated on the
equipment or in the instruction manual.
For example, the lead from the phono pick-
up should be plugged into the phono jack
marked Mag or Xtal, depending on wheth-
er you are using a magnetic or crystal
pickup. Connect the FM tuner to the
FM Jack, tape machine to the Tape Jack,
and so on.

The output of a tape recorder having its
own preamplifier should be connected to
the jack designated in your amplifier in-
struction manual. Since there is usually
no way to tell externally if the tape input
on your amplifier is high- or low-level, the
manufacturer must be your guide.

If your machine does not have its own
playback amplifier, or if you wish to by-
pass this amplifier, the signal may be
taken directly from the playback head and
fed to the amplifier jack marked Tape
Head.

Many hi-fi amplifiers also provide a jack
marked Tape Output. Although the term
is slightly misleading, this feature is de-
signed to allow tape recordings to be made
at the same time that you are listening to

August, 1958

a program. All that is necessary is a lead
(86) from this jack to the Radio or High
Level input on the tape recorder. This lead
can be left connected at all times without
interfering with playback operation. f

1f you are using a separate preamplifier,
the leads labeled 87 and P1 must be sup-
plied. 87 is a shielded lead which carries
the audio signal from the preamp to the
power amplifier. If you have a self-powered
preamp. one that plugs directly into the
117-volt a.c. line, S7 is all that is needed.

INNER CONDUCTOR

WIRE BRAID (SHIELD) -

INSULATION

OUTSIDE COVERING

Construction of single-conductor shielded ca-
ble {above) for inferconnecting components.

In preparing the cable for phono plugs, un-
braid shield as shown below, cut off excess
to allow A" at X. Twist together, telescope
plug over wire, and solder at X and Y on plug.

INSULATION

Preamps are frequently not self-powered
and do require P1 to receive B+ and fila-
ment voltage from the main amplifier. The
cable here will be of the unshielded multi-
conductor variety—usually having five to
eight separate insulated conductors. The

(Continued on page 110)
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The nation’s first all-electron-
ically controlled line of machine
tools is installed at Hughes Air-
craft in Los Angeles. Working
as a team, milling, drilling and
boring machines pass parts along
automatically after each machine
operation. The line is cperated
by new Digitape electronic con-
trols and was developed in co-
operation with the Kearny &
Trecker Corp., of Milwaukee.
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Jodzy

Hearing aids take on a new
dimension with the debut of
the new Zenith Solaris unit,
which employs silicon solar
cells (same type as used in
the Vanguard satellite) to
power its amplifier. The cells
are so efficient that they can
even use the weak light of a
fashlight to register a voltage.
Overcast sunlight will run the
device properly. In darkness, it
sutomatically switches to bat-
feries. It uses four transistors.

POPULAR ELECTRONICS



Self-supporting microwave tower with "fly-swatter”
reflectors {at right} is used in Western Union's new
radio beam system between Pittsburgh, Cincinnati and
Chicago. A reflector catches the beam and directs it ta
receiving equipment at the bottom of the tower, where
the signal is retransmitted and angled upward to an-
other reflector which beams it on tc the next tower.

An engineer at Bendix
Aviation holds the stick
of the automatic "power-
thinking" control system
(above) developed for
the B-58 "Hustler." With-
out it, the plane would be
harder to control than a
thousand bucking bron-
cos. The system trans-
lates the stick motion
electronically and hydrau-
lically to control surfaces.
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A wave of Marine Corps amphibious assault vehicles churns toward
the Celifornia coastline under the electronic controf of the operator in
the helicopter. The radio zontrol system was developed to. put the
vehicles through rugged surf tests without endangering human lives.



00
iRk

ITH THE ACCENT on outdoor living,

the music lover need not give up
listening to hi-fi. There are now available
hi-fi speakers especially designed for out-
door use which can be permanently in-
stalled as music system extensions for
patios, swimming pools, terraces, or where-
ever you want to relax.

Volume control at or near the speaker
can be provided by using a suitable L-pad,
mounted in a small metal can. You will
find this handy, especially on warm, lazy
days, when you may not have the ambi-
tion to rush back and forth between your
amplifier’s volume control and your fa-
vorite spot.

The most practical method of adjust-

By
VICTOR BROCINER

ment is to turn the L-pad on “high” (full
clockwise), adjust the amplifier's volume
control to the highest level that you would
ever want, and then decrease the volume
with the L-pad.

One side of the speaker line to the am-
plifier chassis must be grounded to a
water pipe or a metal rod driven several
feet into the ground. While the audio volt-
age applied to a loudspeaker is small, re-
member that, in most hi-fi amplifiers, the
output transformer secondary connects to
chassis at the ‘“common” output terminal.

Most chassis are bypassed to the power
line by a capacitor of sufficient size to have
disagreeable shock possibilities to some-
one, for example, who happens to establish
a circuit between a floating chassis and
ground by standing barefoot just after
emerging from the swimming pool. (If the
rig is an a.c./d.c. or transformerless type,
just forget the L-pad; take no chances.)

One compact, easily installed outdoor
extension speaker is shown in the photo-
graph at left—the new University - Model

.,—-"'"/

LOW FREQ. ENERGY —]

WOOFER

HIGH FREQ. ENERGY

CROSSOVER

CROSS-SECTIONAL VIEW

A

The paths that high and low
frequencies follow from woofer
and tweeter of the University

MLC. Crossover is built in.

MLC hi-fi projector. It has a woofer and
a tweeter, both horn-loaded. The dual-
horn and its two drivers are compressed
into a space of less than a cubic foot.
The tweeter response goes to 15,000 cy-
cles, while the woofer, rated conservatively
down to 150 cycles, has usable response to
80 cycles. Since horn loading results in
high efficiency, the 15-watt power capacity
is more than adequate outdoors. —3o-
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is handy on boats, for Civil Defense,

or any other need
By LOU!S E. GARNER, JR.

HANCES ARE that you could use a self-contained,

reasonably powerful electric horn for club, civic, school,
Civil Defense, sporting or other activities. If you're a
boating enthusiast, maybe you've been looking for an in-
expensive foghorn that won’t place an excessive drain on
your boat’s electric system.

With inexpensive power transistors, it is possible to design
a fully transistorized electric horn that has plenty of volume
but needs relatively little power. The ‘“Transihorn” requires so
little current that it can be operated from a small, self-con-
tained battery. The horn and its power supply become one light-
weight, rugged, easy-to-carry-and-use unit.

Construction and Wiring. A 7"x5"x3” aluminum box
serves as housing for the circuitry and battery and as mounting
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HOW IT WORKS
This circuit is basically a wansistor push-pull oscil- £
lator direct-coupled to a paging trumpet. A pair of

power transistors is used with a transformer to pro- 3

vide part of the oscillator load and also the feedback =

necessary for oscillation. The two transistors are cross-
- coupled. with the “output’ signal of one serving as the
° “input” signal for the other.
Due to inherent minor differences in the characteris- :
tics of the transistors, one will conduct more heavily
= when S7 is first pressed. As the collector current of
TR1 (for example) starts to increase, a positive.going
signal is developed between its collector and emitter
electrodes. At the lower ‘end of the primary winding,
this shows up as a negative-going signal.
The positive-going signal developed on the collec
tor of the upper transistor is coupled through C2 to
£ the base of the lower transistor, reducing its collector =

current and further aiding in the development of a

negative-going signal between its collector and emitter

electrodes.  This negative-going signal is  coupled
£ through €1 back to the base of TR1, tending to in-
crease collector current. And the cycle continues.

The signal developed by this tvpe of oscillator is
not a sine wave. 1t approaches a square wave in gen-
eral form, and is very rich in harmonics. giving the out-
but sound obtained from the trumpet a penetrating
raucous quality comparable to that obtained with a
conventional electromechanical horn.
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base for the horn, a small University “Co-
bra” paging trumpet.

The box separates into halves: the upper
hall' is used for housing the electronic cir-
cuitry and for mounting the trumpet and
carrying handle; the lower half holds the
6-volt battery (Burgess F4P1) which is se-
cured with an aluminum bracket, Mount
four rubber feet on the outside of the lower
half of the case.

Two CBS-Hytron 2N255 power transis-
tors are mounted on aluminum heat sinks
measuring about 3” x 1%”. The heat sinks
are mounted on-'an aluminum angle bracket
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The holes to be drilled in the
chassis and transistor heat sinks
are shown below. Note that the
two heat sinks must be insulated
from the chassis and each other
by means of fiber or mica washers.

e

nY

>/

358" >

secured to one side of the upper half of
the case. Fiber washers insulate them from
each other and from their common mount-
ing bracket. Mount a three-terminal tie-
point strip on each of the heat sinks for
connecting the transtormer leads and other
components.

Secure the trumpet, output transformer
and heat sink mounting brackets with
standard machine screws, hex nuts, and
lock washers. The “on-off” switch (81) is
a4 s.ps.t. momentary push-button type
mounted on the top half of the aluminum
case. The carrying handle is made from
two straps of aluminum, %" thick by %"
wide by 715" long, and a %" by 5” wooden
dowel rod.

Neither circuit layout nor lead dress is
especially critical, but make sure to allow
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Placement of the
heat sinks and trans-
forme¥ is shown in
photo above. Note
that the collectors
of both transistors
used in the Transi-
horn are connected L
internally to shell. S

= o
= b
ey t60ptd. i

Dimensions for the parts of the
handle are given at left. Battery
mounting clamp is made of a length
of angle iron as

shown below.

PARTS LIST

Bl—E6.volt battery (Burgess F4P1)

Cl1, C2—160-utd., 15-volt electrolytic capacitor

(Latayette CF-127)
RI, R2—68-ohm, 2-watt resistor

S1—S.p.s.t. push-button switch, normally open

SEC. 3

N

s USED) b
PAGING
TRUMPET

space for the battery when the box halves
are fitted together.

When wiring, remember that the trans-
istor’s collector is internally connected to
its metal shell. Thus, the collector con-
nections are made to the heat sinks. Base
and emitter connections are either soldered
to the pins (if soldering is done quickly)
or made with clips salvaged from a 7-pin
tube socket. Note that the normal ‘“sec-
ondary” leads of the transformer are not
used. These can be taped to one side, but
take care that the free ends do not short.

Once you've completed the wiring, care-
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TR1, TR2—2N255 transistor (CBS-Hytron)

1—Transistor outpat transformer, 48 to 3.2
ohms, secondary winding not used (Argonne
AR-503)

1—5" x 7" x 3" aluminum case

1—Cobra-type trumpet, 45-ohm voice coil (Uni-
versity CMIL-45)

Misc. rubber feet (4), 3-terminal tie points (2),
sheet aluminum, wooden dowel, shoulder
and flat fiber washers, battery plug, etc.

fully recheck all connections for possible
errors and accidental shorts before you con-
nect the battery. Pay particular attention
to the polarity of capacitors C1 and C2.
Modifications. There are several
changes that can be made in construction.
(Continued on page 112)
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MOUNTING TRANSISTOR RADIO COMPONENTS

Availability of miniature components to
complement the transistor has made pos-
sible the construction of “real” pocket-size
radios. With midget i.f, transformers, var-
iable capacifors, etc., at hand, the major
problem is to mount the components so as

to utilize the space available for a partic-
ular circuit most efficiently.

The usual method of mounting i.f. trans-
formers and transistor sockets (cutting
matching holes in a chassis strip of thin
material such as Bakelite or Micarta)
leaves the components separated more than
they need be. Space can be saved by elim-
inating the chassis strip entirely and let-

SATIN-FINISHING

You may have wondered how manufac-
turers achieve the satinized finishes on
their aluminum chassis and panels. It’s no
real secret and they are rather easy to du-
plicate with chemicals obtainable from
commercial chemical stores.

Clean the aluminum with paint thinner
to allow proper etching. Dip it into a solu-
tion of warm sodium hydroxide or Oakite
#160. The aluminum will start to bubble.

£
(i
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ting the transistor sockets support them-
selves and the i.f. transformers.

The trick is to use 7-pin subminiature
tube sockets for the transistors instead of
the standard transistor type sockets. Since
only three socket pins are required for the
transistor leads, at least
three other pins are avail-
able for interconnecting
the sockets and. the if.
cans.

How this is done is
shown in the photo. Pins
1 and 7 are bent to one
side of the socket, pin 4
to the other. An alumi-
num flux such as Sal-Met
makes it easy to solder
the socket pins to the alu-
minum if cans. Before
soldering, however, it's
best to remove the i.f. coil
windings.

If more rigidity is desired, a reinforcing
rod can be soldered to the cans. The width
of the transistor determines the spacing to
leave for each socket.

When the assembly is finished, working
space will be limited but tweezers can be
used to position the transistors and insert
them in the sockets without difficulty.

—Wm. B. Rasmussen

ALUMINUM PARTS

After a few minutes, wash it in water, then
dip it into a sodium dichromate solution.
This last dipping will remove any black
stain that might have appeared.

Photo developing trays can be utilized for
dipping small plates or chassis sub-panels
provided that the solutions are not left in
the trays. The process should only be un-
dertaken out in the open where there is
plenty of ventilation to prevent the inhala-

. tion of the hydrogen gas
fumes. Use tongs to move
the aluminum around in
the trays so that the caus-
tic won't burn your skin.

These solutions are
handy to have around for
cleaning small parts, but
they should be stored in a
safe, dry place until they
are needed.

—FE. H. Marriner
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TEREOQO has burst upon the high-fidelity
scene with terrific impact. Manufac-
turers throughout the audio industry are
rapidly converting their production to
stereo phono pickups, amplifiers, preamps,
speakers, tuners, etc. Steps are being
taken to make the changeover as easy as
possible financially for the present owner
of a monophonic hi-fi setup.
~ Arkay’s Model SA-25 integrated stereo-

amplifier comprises a 20-watt “super-
linear” amplifier with the Williamson cir-
cuit arrangement plus tone controls and
two preamp-equalizing sections. The first
preamp feeds the Williamson power am-
plifier; the second feeds a 6C4 tube wired
as a cathode-follower output. The output
from this second channel can be used to
drive an additional basic amplifier and
speaker system for stereo.

Putting It Together. As with a number
of other manufacturers’ Kkits, there is a
possibility of confusion regarding the
hardware nomenclature. All the electronic
kit manufacturers would do well to illus-
trate their kit hardware, preferably with
a “life-size” drawing.
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BUILDER'S
KORNER

There were one or two minor discrep-
ancies in the construction manual used by
your reviewer which the manufacturer
states have been eliminated in the later
editions.

Arkay used a subassembly type of
mechanical design fer the basic and
preamplifier sections. This type of con-
struction cuts down on wiring time and
eliminates a lot of unnecessary handling of

ARKAY
Stereo-Amplifier

SA-25

the completed amplifier. The various sub-
sections are shown in the photos. The
power and output transformer can be
seen mounted on the power amp sub-
assembly.

One rough indication of the power-
handling capacity of a basic amplifier is
the physical size of its output transform-
er. The Arkay passes this test easily—its
transformer is a husky job which should
be able to push out the watts nicely.

Special Features. The numerous con-
trols found on the Arkay front panel are
not just window-dressing. They function
well and are worthwhile additions to any-
one’s hi-fi rig.

There are two individual input selector-
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phono compensation switches. These
select the program source—tuner, TV
audio, tape head or magnetic phono. The
tape head and magnetic phono inputs are
both compensated to provide the correct
playback characteristic.

Tone controls of the SA-25 are smooth
in their action and provide + 16-db vari-
ation on both bass and treble. The 4-
position loudness control (which can be
switched out) of the first channel is
ganged to the volume control of the second
preamp, thus enabling simultaneous gain
control of both stereo channels.

Additional slide switches spotted about
the front panel provide for two positions
each of high cut (to eliminate scratch
and other high-frequency noise) and low
cut. The low-cut provision is particularly
important in the new stereo setups be-
cause of the sensitivity of most stereo
phono cartridges to turntable rumble.

Comment. Encasing heat-producing ele-
ments in an attractive package is not
easy. Arkay, however, has handled the
problem well in the SA-25. The 616 output
and rectifier tubes are placed at bottom
and rear of the chassis. The case of the
SA-25 slides over the assembled chassis
and the rear grille work permits adequate
ventilation without heating the case or
front panel.

Provision of an on-off switch (and sepa-
rate pilot lamp) for the stereo preamp
channel enables the SA-25 to be used as an
integrated hi-fi monophonic amplifier. This
is an important consideration for those
of you who do not wish to take the stereo
plunge immediately.
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The four subassemblies of the SA-25
are shown above. Largest section, at
top of page, includes the complete
basic amplifier and power supply. The
three smaller assemblies, directly above,
are bolted onto the square end brack-
ets and then interwired. Completed
unit slides into the cabinet provided.,

POPULAR ELECTRONICS



HE “GRID DIPPER” is one of those

multi-purpose instruments that one
might find in a ham shack, experimenter’s
workshop, or even on the bench of a pro-
fessional TV repairman. A check of the
many uses for one of these electronic jack-
of-all-trades will tell you why they are so

popular. Heath’s Model GD-1B is a kit grid
dipper and it has many of the features and
functions of more expensive models.

Basically, the grid dip meter is a variable
rf. oscillator which operates in the range
from about 2 mec. to over 250 mec. (Addi-
tional coils can be obtained from the Heath
Company, Benton Harbor, Mich., which will
extend the frequency coverage.)

A microammeter is in the grid circuit of
the oscillator tube. When the oscillator is
coupled and tuned to a circuit resonant at
the oscillator's frequency, energy is ab-
sorbed and the meter reading falls. It’s this
action that gives the grid-dip meter its
name.

Putting It Together. As an old hand
with Heathkits (having put together more
than 20 over the past 10 years) this re-
viewer has, in general, the highest praise
for Heath’s construction manuals and com-
ponents. Some minor difficulties were ex-
perienced with this little job, however.

For example, when installing the bottom
plate components, it’s a good idea to mount
the tube socket bracket on the angle brack-
et previous to the installation of the latter.

If there are doubts as to the physical lo-
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cation of a particular tie lug or bracket, you
can usually refer to a later pictorial view
and clear up the guestion.

Special Features. In addition to its
ability to check the resonance of circuits,
the GDO will function as an r.f. oscillator

(Continued on page 115)

HEATHKIT
Grid Dip Meter

GD-1B

Completad dipper with coil
plugged into its top socket.
The control that switches the
unit from detector to oscilla-
tor & mounted on back panel.
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MANY READERS have been writing in to inguire about
new and novel developments in high-fidelity equipment
that they have heard about. To help supply such information
quickly, PoPULAR ELECTRONICS presents a roundup of the
most interesting high-fidelity accessories crossing our desks
in recent weeks. Each brief description is numbered and a
box appears on page 111 along with additional items, Just
circle the numbers in the box pertaining to the items that
interest you and send the box in to the address given. You'll
receive complete information on those items, 30

Yariable reluctance stereo cartridge
with 20 to 17,000 cps response fea
tures “floating armature'' design, 0.7-mil
diamond or 0.7-mil sapphire stylus. G.E,

Four-track stereo tape racorder of-

fers 2- or 4-track stereo at flick of
lever as weil as automatic end-of-reel
shut-off. Kit available for simple conver-
sion of older A" series recorders., Ampex
Universal "A' (900 Series).

Stereo conversion system to provida

second channel is comprised of 4-
watt amplifier with two tone controls,
speaker systom, stereo ceramic cartridge
to fit your record player. Walco.
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23 Using same basic design as larger

model, this 30-watt power amplifier
employs an "Ultra-Linear'" circuit, termi-
nal board construction, a meter indica-
tor for tests and adjustments of bias set-
ting. Marantz Model 5. .

24 Stereo tape deck records and plays
back stereo or monophonically. It
has a two-knob control. Either channel
may be erased independently. An on-off
switch combined with speed control neu-
tralizes drive when machine is off. Deluxe
model has tape-out switch and program
selection finder. Webster.

25 Two-speaker bookshelf system has
response from 45 to 20,000 cps. It
includes 12” acoustic suspension unit and
cone-type direct radiator tweeter, LC
crossover with provision for high-fre-
quency adjustment, KLH Model 6.

\

26 Enclosure has removable base fo
permit horizontal or vertical place-
ment. Ducted port type, decorator styled
in walnut, blonde, mahogany. Norelco
FRS, in two models,

August, 1958
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LTHOUGH most short-wave listeners
tune to the short-wave broadcast or
amateur bands, there is another type of
DX’ing which is growing in popularity—
listening to the “air/ground” voice channels
in the aeronautical bands.
Airline and government stations operat-

YA S—

2
/é

ing in these bands are located at airports
and check points throughout the world.
They provide weather and other informa-
tion. Airplanes in distant parts of the world
can also be heard, advising stations along
their route of position and ETA (estimated
time of arrival).
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Listeners can add many new countries to
their logs oh the aero bands, in countries
that have no short-wave broadcasting sta-
tions . . . for example . . . in the Ameri-
cas—Guadelupe, Martinique, Curacao, and
the Cayman Islands . . . in Europe—Malta
and Ireland ... in the Pacific—Canton

£

-

By
ROGER LEGGE

Island, Guam, Midway, Wake, and Norfolk
Island.

The aeronautical bands are divided in-
to “route” and “off-route’ sections. “Route”
bands are used by planes on the world civil
air routes and airport stations on these
routes which contact planes. “Off-route”

POPULAR ELECTRONICS
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L ROUTE FREQUENCIES (ke.) STATIONS

ey TTILI Y

North Atlantic 5626, 5641, 8862, Bermuds (“Kindley'), Gander, Goose Bay, Lisbon,
8913, 13,2¢4 London, Moncton, New York, Reykjavik, Santa
Maria (Azores), Shannon {lreland]

éWesf Europe 4489, 4582 8871 Amsteidam, Copenhagen, Frankfurt, London, Vi-
enna
South Europe, 3447, 5551, 8930 Algiers, Barcslons, Casablancs, Geneva, lstanbul,
Morth Africa Lisbon, Madrid, Paris, Rome, Tunis
Mediterraonean 2854, 5589 Ankara, Athens, Beirut, Cairo, Darascus, Istanbul,
. . Mslita, Rome
Sowth Atlantic 4612, 8879, 13,274 Dekar, Las Palmas [“Canarias"}, Montevideo, Re-
cife, Rio de Janeiro, Sal {Cape Verde Islands)
E Wzst Africa 5521, B820, 13,304 Accrs Bratzaville, Casablanca, Dakar, Kano {Ni-

geria), Las Paimas, Leopoldville, Roberts {Liberia),
Sal {Cape Yerde Islands)

East Africa 5506, 8954, 13,335 Addis Absba, Aden, Asmara, Hargeisa, Johannas-
burg, Kampala, Khartoum, Nairobi

Middle East 5404, 8845, 13,334 Ankara, Baghdad, Bahrein, Beirut, Bombay, Cairo,
Damascus, Dhahran, Karachi, Teheran

Far East 561§, 8871, 13,284 Bangkok, Brisbane, Calcutta, Darwin, Dijakarta,
Manila, Perth, Rangoon, Saigon, Singapore, Sydney

West Pacific 5506, 8862, 13,354 Guam, Hong Kong, Midway, Manila, Okinawa,
Teipei, Tokyo, Wake

South Pacific 5641, 8845, 13,344 Auckland, Brisbane, Canton Island, Honoluly,
Nandi {Fiji Islands}. Sydney

N.'crﬂl Pacific 5621, 8939, 13,274 Anchorage, Cold Bay, Shemya, Tokyo, Yancouver

‘Cenfrol' Caribbean 6537, 8837, 13,344 Barranquilla, Camaguey. Ciudad Trujillo, Curacao,

Grand Cayman, Havana ("Boyeros’), Kingston,
Marscaibo, Miami, Port.au-Prince

East Caribbean 5566, 8871, 13.344 Bermuda (“Kindley"), Havana, Kingston, Miami,
: Nassau, Port-of-Spain (*Piarco”], San Juan

Southeast Caribbean 5499, 8837, 13,344 Antigus, Barbados {"Seawell"], Caracas {"'Mai-
/ quetia™}, Granada, Guadeloupe, Martinique, Port-
of-Spain, San Juan, St. Kitts, St. Lucia

Central America 5619, 10,024, 13,294 Belize Cuatemsla City, Managua, Merida, Mexico
City, Panama, San Jose, San Salvador, Tampico,

Tegucigalpa
W.estern South 664, 8820, 13,314 Asuncion, Buenos Aires, Cali, Esmeraldas {Ecua-
America . dor), Guaysquil, Le Paz, Lima, Panamea, Santiago
E Eastern South America HIIREELRRERLD Belemn, Caracas, Cayenne, Georgetown " Atkin-

son''), Montevideo, Paramaribo, Port-of-Spain, Rio
de Janeiro, Sao Paulo

Military Air 4724, 6730, 11,228,
Transport Service 13,218

e A Croughton [(England), Goose Ba Labrador),
Afaypte. &ee Bheren (h}" ondland] . Keflavik Woctand .
Kindlay, (Bermuda), Lajes {Azores}), Ramey
Puerto Rico), Sidi Silmane (Morocco), Thule
Greenland), Wheelus [Libya)

Pacific Area

Guam, Hickem (Hawaii), Johnston liland, Kwaja-
lein, Midway, Okinawa, Tokyo

ﬁi:n:na;ansasnusu59:=as=aiannnaalas=iaaaaunasannanlnnn..l.-u--‘.
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Radio communications
room above is in Lima,
Peru, and is set up in ac-
cordance with the stand-
ards of the International
Civil Aviation Organiza-
tion, an agency of the
United Nations. At right
is a technician inside the
Gufunes Receiving Sta-
tion at Reykjavik, Iceland.

Typical of Pan American
Airlines radio rooms all
over the globe is the one
shown above, where a com-
municator keeps contact
with airplanes en route.

86

bands are employed for off-route opera-
tions.

“Route” bands, used more extensively
than the “off-route” frequencies, are: 2850-
3025, 3400-3500, 4650-4700, 5480-5680, 6525-
6685, 8815-8965, 10,005-10,100, 11,275-11,400,
13,260-13,360 and 17,900-17,970 ke. Aircraft
and ground stations on each of the inter-
national air routes (for example, the South
Pacific route) are assigned a “family” of
frequencies, usually one each in the 2-, 5-,
8-, and 13-me. bands. The 8-me. channels
provide the most productive DX’ing at pres-
ent, followed by 5 mec. and 13 me.

Assignments by frequency and route for
the international air-
ways are shown in
the tables on pages
85 and 113. Some sta-
tions in these groups
do not operate on 13
mc., but most of them
use the 5- or 6-mec.
and 8-mc. channels.

Since most aero
stations operate with
relatively low power
(usually 0.5 to 2 kw.),
the best time to DX
is when there is dark-
ness on all or most of
the path between the
transmitter and your
receiving location.
Stations in Europe and Africa are heard
best during the late afternoon and evening
hours in the United States, stations in the
Americas during the evening and dawn pe-
riods, and those in the Pacific and Far East
areas in the early morning and after sun-
rise, up to about 8 a.m., local U. S. time.

Airports and aircraft on U. S. domestic
air routes will also be heard, but these gen-
erally operate on lower frequencies, usually
5 or 8 me. during the day and 2 or 5 me. at
night. .
Ground stations generally identify them-
selves by the city or island name, but some
use the airport name, such as Maiquetia
(Caracas), Boyeros (Havana), and Piarco
(Trinidad). Aircraft are generally identi-
fied by the company name or initials, fol-
lowed by the flight number, for example,
KLM 781. Although most contacts are in
English, occasionally French, Spanish or
Portuguese can be heard.

The best way to log aero stations is to

(Continued on page 112)
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HIS MONTH we will talk about the

relative merits of plate and screen mod-
ulation in an amateur transmitter. As all
Novices are authorized to use 'phone in the
2-meter band, this information is impor-
tant. To supplement the discussion, we will
also review some equipment—the WRL
Globe Chief 90-A transmitter, SM-90 screen
modulator and UM-1 plate modulator.

How a Modulator Works. To decide
intelligently which type of modulator will
best suit your needs requires some infor-
mation on how a modulator works. In an
amplitude-modulated transmitter, a steady
carrier wave is emitted by the transmitter
when no modulation is present. But when a
sound strikes its microphone, the sound is
converted into a corresponding audio sig-
nal, which is amplified and applied to the
r.f. power amplifier tube being modulated.

Dave Formet, KN8HZHN, has worked
44 states and |4 foreign countries in
the Novice bands. See Naws and Views.

Bob Schafer, K3BWI, [below), oper-
ates out of Butler, Pa., on 10- and IS-
meter phone and 21,105-mc. c.w. since
he received his General Class license.

August, 1958

By HERB S. BRIER, W9EGQ

Modulation can be applied to almost any
element of the r.f. amplifier tube, usually
to either the screen grid or the plate. It
alternately increases and decreases the d.c.
voltage applied to the element, and thereby
varies the amplitude (strength) of the sig-
nal emitted by the transmitter. At the re-
ceiver, the modulation is removed from the
received signal and converted back into
sound through the loudspeaker.

To obtain 100% modulation, the peak
value of the modulating signal must equal
the d.c. voltage on the element to which
the modulation is applied, so that the volt-
age swings from zero to twice its unmod-
ulated value during modulation.

Plate Modulation. Assume that we wish
to plate-modulate a transmitter running
500 volts at 100-ma. (50-watt) input to its
final stage. At a normal plate-circuit effi-

i

87



N e e S — —— . — T — —— i G — S i m—

e e e s

88

HELP US OBTAIN OUR HAM LICENSES

Prospective amateurs requesting help and
encouragement in obtaining their licenses are
listed here. To have your name listed, write to
Herb S. Brier, WIEGQ, c/o POPULAR ELEC-
TRONICS, One Park Avenue, New York 16,
N. Y. Please print your name and address
clearly, Names are grouped geographically by
amateur call areas.

K1/W1 CALL AREA

Melvin E. Adams (14), 100 Cedarcliff Rd., E.
Braintree 84, Mass. (Code and theory)

William C. Fredericks (15), 848 Broadway,
Everett, Mass. (Code and theory)

Robert McNerney, 15 Bant Dr., Pawtucket,
R. I. Phone: PA 3-8076, (General code and
theory)

K2/W2 CALL AREA

Byron Wels, 6 Timber Lane, Levittown, N. Y,
(Code and theory)

John Westergoard, Jr., R.F.D. No. 2, Pound
Ridge, N. Y. Phone: PO 4-5888. (Code and
theory)

Thomas A, Stouber, 1661 Radcliff Ave., Bronx
62, N. Y. (Code and theory)

Steven Rabinowitz, 2710 Webb Ave., New
York 68, N. Y. (Code, theory and selection of
equipment)

Stuart Wechter, 84-60 251st St., Bellerose 26,
N. Y. Phone: FI 7-8321. (General code and

- theory)

K3/W3 CALL AREA

Ray Caffrey, P. O. Box 612, Wilkes-Barre, Pa.
(Code, theory and selection of equipment)

Lawrence Wolken, 7021 Penn Ave., Pittsburgh
8, Pa. Phone: CH 2-3456. (Code, theory and se-
lection of equipment)

K4/W4 CALL AREA

Virginia Mundy, Greenville, Ky.
theory)

Andy J. Peppers, East Mill St., Boaz, Ala,
(Code and theory)

William Mason, 3070 N.W. 186 TR., Opa
Locka, Fla. (General code and theory)

Billy Holder, Route 2, Central, S. C. (Code)

Julian A. Freeman, Jr, 3 Accabee Rd.,
Charleston Heights, S. C, (Code and theory)

Jimmy Cox, 2405 Hill Ave., Gadsden, Ala.
(Code)

Bobby Wyatt, 309 W. Mais St., Huntingdon,
Tenn. (Code and selection of equipment)

K5/W5 CALL AREA

Bob Haney, Jr,, 305 S. Mary, Crane, Texas.
Phone: 3889. (Code and theory)

Jerry Lunday, 2105 San Pablo Dr., Dallas 27,
Texas. Phone: EV 1-5655. (Code and regula-
tions) .

Bruce Green (13), 4201 Titanic, El Paso,
Texas. Phone: SK 5-5107. (Code, theory and
selection of equipment) .

Thomas Green (39), 4201 Titanic, El Paso,
Texas. Phone: SK 5-5107. (Code, theory and
selection of equipment)

K6/Wé CALL AREA

Ron Weaver, 11491 Fir St., Lynwood, Calif.
Phone: NE 1-3829. (Code, theory, regulations
and selection of equipment) .

Calvin Arbuthnott (22), 325 W. 73rd St., Los
Angeles 3, Calif. Phone: PL 8-8244. (Code and
theory).

Charles Guyson, Jr. (14), 5022 Loleta Ave.,
Eagle Rock 41, Calif. (Code, theory and regu-
lations)

Paul Morris, 64231, Miramonte Blvd., Los
Angeles 1, Calif, (Theory and selection of
equipment)

(Code and

Wilfred E, Melanson, 210 74 26, U. S. Nav-
RadFac (T) Bagobantay, APO 928, San Fran-
cisco, Calif, (Regulations and selection of
equipment)

Bill Leslie, 2044 Fixlini St., San Luis Obispo,
Calif, (Code and theory)

Phil D. Geer, 351715 W. 108th St., Inglewood
2, Calif. Phone: OR 1-7348. (Code)

Lyle T. Wolf, 551915 Radford, N. Hollywood,
Calif. Phone: PO 1-0401. (Code and theory)

Mike Lesniak, 368 Marlow Dr., Oakland 5,
Calif. Phone: NE 8-9660. (Code and theory)

Jim Stewart (15), 131 Florence St.,, Sunny-
vale, Calif. Phone: RE 6-4069. (Code) R

Mike Gilbertson, 9232 E, Sparklett St., Tem-
ple City, Calif, (Code, theory, regulations and
selection of equipment)

Sam Faber (14), 11608 Wish Ave., Granada
Hills, Calif. Phone: EM 3-1418. (Code, theory
and selection of equipment)

K7/W7 CALL AREA

Douglas Cocke (16), 225 Linden St., Reno,
Nev, Phone: FA 2-0947. (Code and theory)

David Hadley, 2729 N. 600 E., North Ogden,
Utah. Phone: EX 2-0369. (General theory)

Rud L. Warner, 3447 So. 3450 W., Salt Lake
City, Utah. Phone: AM 2-0170. (Code and
theory)

Dennis L, Radke, 1040 Promontory Ave., Ore-
gon City, Ore. (General theory and selection
of equipment)

Brant Foote, Box 722, Moab, Utah. (Theory
and selection of equipment)

Jeff Snyder, E. 2115 Rockwell, Spokane 27,
Wash. (Code and theory)

Mike Mclver, E. 2115 Rockwell, Spokane 27,
Wash. (Code and theory)

K8/W8 CALL AREA

Robert Kozora, 515 Jefferson Ave., Cleveland
13, Ohio. Phone: PR 1-0097, (Code and theory)

Bud Webber, 2239 Lorain Dr., Lorain, Ohio.
(Code, theory and selection of equipment)

Robert Krohn, 1263 Manss Ave., Cincinnati 5,
Ohio. Phone: GR 1-2174. (Code)

Fred Crutch, 22001 Fairmont, Cleveland 18,
Ohio. Phone: YE 2-0433. (Code and theory)

Bill Ertell, 15810 Delrey Ave., Cleveland 28,
Ohio. (Code, theory and selection of equip-
ment) .

David Scott, 759 Coolidge St., Clawson, Mich.
(Code and theory)

Mike Eyster, Jr., 1834 Nightingale, Dearborn
7, Mich, Phone: LO: 2-2123. (Code and theory)

Jim Avery (15), 767 Flowerdale, Ferndale 20,
Mich. Phone: LI 1-5294. (Code and theory)

Ralph E. Matheny, Jr., Box 211, New Mata-~
moros, Ohio. (Code and theory)

Michael Brill (13), 18276 Colgate, Dearborn,
Mich. Phone: LO 2-4992. (Code and theory)

Roger Reckling (13), 141 N. Franklin, Dear-
born, Mich. Phone: LO 1-6380. (Code and
theory)

Dale Messerschmidt, 3243 Henry St., Muske-
gon, Mich. Phone: 312322. (Code)

Ronald MacDonald, 1601 N. Madison, Sag-
inaw, Mich. (Code and theory)

Ken Chmiel, 2085 Bock Rd., Saginaw, Mich,
Phone: SW 2-1142. (Code and theory)

Thomas E. Rast, 16 Hillcrest Dr., Charleston
2, W. Va, (Code and theory)

Tom C. Sawyer, 2866 Mountview Rd., Upper
Arlington, Columbus 21, Ohio. Phone: U
8-7345. (Code and theory)

John Bachman (15), 36 Chantal Ave., Wheel~
ing, W. Va, Phone: WO 487-R. (Code, theory
and regulations)

Michel Hill (15), 149 S. Charles St., Saginaw,
Mich. Phone: PL 7-0639. (Code)

K9/W9 CALL AREA

Jay Pettegrew, Bradford, I11. Phone: BR 4174,
(Code, theory and selection of equipment)

POPULAR ELECTRONICS
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Roger Trace, 706 S. Rush St., South Bend 18,
Ind. Phone: AT 7-0614. (Code)

Ron Collins, 10419 S. 75 Ave., Oak Lawn, Il
(Code and theory)

Richard Holmes (19), 3919 Madison Ave,
Brookfield, Ill. (Code and theory)

Michael Strittmater (14), 2311 Winnebago,
La Crosse, Wis. Phone: 4-2766. (Code and
theory)

Jim Vingis, P. O. Box 241, Edwardsport, Ind.
{Code and theory)

Dan Gagnon, 13¢ Grove St., Mundelein, Ill.
Phone: MU 6-7235. (Code and theory)

Raymond Mathisen, 10950 Albany, Chicago
43, Il11. (Code and theory)

William Korte, 1028 Langdon,
Phone: 2-2452, (Code and theory)

Jon Peters (19), 811 W. Oakdale Ave., Chicago
14, Ill. (Code, theory and selection of equip-
ment)

David Jeziorski, 1232 Portage Ave., South
Bend, Ind. Phone: CE 2-7840. (Code and theory)

Terry Martin (15), R No. 1, Box 581, West
Chicago, Ill. Phone: SA 4087-M2. (Code, theory
and selection of equipment)

Gerald Kuick (13), 1618 Hawthorne Ave., TWo
Rivers, Wis. (Code, theory and selection of
equipment)

Rollin R. Rheinheimer, RR 1, Middlebury,
Ind. (Code, theory and regulations)

Tom Kennedy (12), 1911 S. 9th Ave., May-
wood, 111, Phone: FI 3-1797, (Theory and reg-
ulations)

Edward W. Simpson, 18W040 Roosevelt Rd,,
villa Park. Ill. (General code and theory)

Robert Wasitis, 505 N, 84, East St. Louis, Ill.
(Code, theory, regulations and selection of
equipment)

Robert Poole, 921 E. 62nd St., Chicago 37, Ill.
{Code)

Wayne Olmsted, 1018 S. 5th, Springfield, Il
(Code, theory, regulations and selection of
equipment)

Buddy Carter (14), Box 117, Kewanna, Ind.
(Code and theory)

Alton, Il

K¢@/W¢ CALL AREA

Howard Banks, Route 1, East Prairle, Mo.
(Code and theory)

James D. McMechan, 216 Stanton Ave., Ames,
Jowa. (Code)

Alonzo Harlow, 3725 S. Compton Ave., St.
Louis 18, Mo. Phone: PR 2-4093. (Code and
theory)

Gary Paster, 716 Cambridge, St. Louis 5, Mo.
Phone: PA 7-2942. (Code and theory)

Bob Holen (15), Box 25, Forman, N. D. Phone:
5191. (Code and theory)

George Schueller, 176 N. Prince, Littleton,
Colo. Phone: PY 4-4187. (Code and theory)

Jerry McCoy, 541 Myrtle, Kansas City 24, Mo.
(Theory and selection of
equipment)

Steve Grossman, 1228 Coffelt Ave., Betten-
dorf, Iowa. Phone: 5-3596. (Code)

Marvin L. Howe, 3031 S. Fork Ct., Wichlita,
Kan. Phone: MO 3-9367. (Code and theory)

Gare Karemer, 2 Meadow Acres, Ladue 17, Mo.
(Code)

VE AND OTHERS

D. H. B. Cowley, 605 Albert Ave., Saskatoon,
Sask., Canada. (Code, theory, regulations and
selection of equipment)

Brian Hofstetter, 139 Hidden Valley Rd., R. R.
#2, Kitchener, Ontario, Canada. Phone: SH
3-4682. (Code, theory and selection of equilp-
ment)

Nelson Lawson, 61 Beverley Ave.,
Royal, Quebec, Canada, (Code)

Harry Brant (15), P.O. Box 237, Fonthill,
Ontario, Canada. (Code and theory)

Les Beattie, Box 17, Pibroch, Alberta, Can-
ada. (Theory and regulations)

Gary Galt, 602 Milverton Blvd., Toronto 8,
Ontario, Canada. (Code, theory and selection
of equipment)

Mount
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ciency of 70%, its output is 35 watts. From
Ohm’s law, 500 volts at 100 ma. is equiva-
lent to 5000 ohms; therefore, we must
select taps on the modulation transformer
to match a 5000-ohm load.

As we talk into the microphone and ad-
just the modulator gain control for 100%
modulation, the instantaneous plate voltage
will double on positive modulation peaks
and decrease to zero on negative modula-
tion peaks. At the same time, the plate
current will swing over the same range of
values; consequently, the power input to
the modulated amplifier will swing from
zero to four times its unmodulated value
during modulation. And, if the modulated

WRL transmitter, screen modulator and
plate modulator discussed on page [19.

stage is properly adjusted, the output will
vary in exactly the same manner.

It requires power to swing the power
input to the modulated stage in this man-
ner. Assuming sine-wave modulation, this
added power is half the d.c. input to the
modulated stage, or 25 watts to plate-mod-
ulate a 50-watt transmitter. It is furnished
by the modulator and appears as sidebands
on the signal emitted from the transmitter.
These sidebands are the intelligence-bear-
ing part of the signal.

Notice that, although the instantaneous
plate current of the modulated amplifier
varies with modulation, it varies equally
above and below its unmodulated value.
Consequently, the average plate current, as
shown on the plate milliammeter, does not
vary during modulation.

Screen-Grid Modulation. If we modu-
late the d.c. input to the screen grid of the

(Continued on page 119)
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PROTECT YOUR

Due to occasional cloudiness or lack of
time during the daylight hours, many ex-
perimenters must confine much of their
“sun battery” experimenting to evenings.

UNDER-THE-RUG

If an outdoor TV antenna installation is
not feasible in your location, chances are
you can still enjoy first-class reception
with a high-gain, under-the-rug foil anten-
na. This is a wide-band folded dipole with
two directors and one reflector to eliminate
ghost images.

The array has a power gain of 5.0 com-
pared to the dipole alone, and a front-to-
back reception ratio of 100/1 to 1000/1 at
the frequency to which it is tuned.

All elements are cut from heavy-duty
aluminum wrapping foil, and cemented to
an old double-width window shade with
metal-to-wood cement. Connection to the
leads is made with wire paper clips pre-
viously soldered to a suitable length of 300-
ohm flat TV lead-in wire.

The assembly should be carefully orient-
ed for best reception on the bare floor, then
the rug rolled over it. If a rug pad is used,

‘““SUN BATTERIES”

Both 100-watt and 200-watt bulbs are com-
monly used as sun substitutes. If they are
placed too close to the “sun batteries,”
however, the cells will be subject to heat in
excess of the manufacturer's limit.

A: sheet of 14”-thick heat-absorbing glass,
placed between the lamp and the sun bat-
teries, substantially reduces the heat and
also allows the lamp to be placed closer to
the cells for increased efficiency. Heat-
absorbing glass is sold in most glass shops
for about 50 cents for an 8"x8"x1” sheet.

To test the effectiveness of such glass, I
placed a 100-watt bulb in an efficient reflec-
tor 6” above a thermometer lying flat on
my bench. The thermometer reached a
high of 142° F without the glass. When an
8"x8"x1" sheet was placed between the
lamp and the thermometer, the tempera-
ture dropped to a low of 98° then slowly
rose a few degrees as the sheet of glass be-
came warm., —Art Trauffer

V.H.F. ANTENNA

expect to receive signals from widely
separated directions, two such antenna as-
semblies may be employed.—W. McCormick

DIRECTION OF STATION

DOUBLE-WIDTH WINDOW
SHADE 7/

14

ELEMENT |

[ o

SEE TABLE FOR SPACING A,B,C .
ELEMENT 2

FOLD OVER AND FEED
THROUGH SLOT

0 —p ]

/IELEMENT 3

A =
P EXCESS FOIL FOLDED

INTO CORNERS
le—LEADS UNDER SHADE
! ELEMENT 4

— - e

I 6" sLoT

[ 1)

ALL ;Ql:h %IT'RlPS ARE FOLD UP AND OVER EDGE

place the antenna under the pad. If you oTH R anER e (TR GERNEAT
ELEMENT DIMENSIONS AND SPACING
Channel Director Director Dipole Reflector Reflector
Number Length Spacing Length Length Spacing
(Elements (A and B) | (Element 3) | (Element 4) (c)
1, 2)
2, 3'_ 4 7}4|/4n |'7|/4" 7:7%” 8’ %u 2:3%:1
5, & 5’47/8” I’ZI/BM 517|/2u 5']0%" |:9|/4n
7, 8 9, 10 2'4%" A 2'93" 2 15" 91"
M, 12, 13 2'2V/4" 534" 223" 2’ 43" 8%"
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Interested In

lectronics - TV - Radio

CARL E. SMITH,

E. E., President a

then you will want to know

Is The °
It’s amazing what the future holds for you in
this modern world of electronics. Let me send
you the entire story—FREE!
e How to pass the FCC Exam
® Successful Electronic Training
I can train you to pass the Valuable FCC
exam in & minimum of time if you have any
practical experience and a fair knowledge of
mathemadtics.

CARL E. SMITH, E.E,, President

How Can | Get a Valuable

FCC oo LICENSE?

My Passport fo Future Security
Get These Free

License
ms
133 (LI

These Three Booklets Tell You

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

3 Necessary FCC exam preparation.

4 Positive knowledge check.

And additional data of great value.

Get Your FCC
Commercial License—
or your money back

Your Guarantee
The Master Course in Electronics will provide you with
the mental tools of the electronics technician and prepare
you for a First Class FCC License (Commercial) with a
radar endorsement. When you successfully complete the
Master Course, if you tail to pass the FCC examination,
you will receive a full refund of all tuition payments.,

o Employers make job offers every month!

Start Building
For a Lifetime
Profession

the Electronics

Cleveland Institute of Radio Electrenics
Desk PE-41, 4900 Euclid Ave., Cleveland 3, Ohio

your technical ability.
o Pave the way for Your Share of
the better things in life.

National Home Study Council

Please send Free Booklets prepared to help me get ahead in Electronics,
I have had training or experience in Electronics as indicated below.
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Accredited by the
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Don't let a lack of experience keep you
from enjoying the fun and savings of
“Do-it-yourself’’ kjt construction. The
easy-to-follow diagrams that come with
every Heathkit insure your success. Let
our experience be your teacher—and
you'll save one-half or more over the
price of "built-up' equipment of equal
quality.”

HEATH COMPANY A subsidiary of Daystrom, Inc. BENTON HARBOR 10, MICH.

A-8C 20-WATT AMPLIFIER

RANGE EXTENDER

Always say you saw it in—POPULAR ELECTRONICS



HEATHKIT “BASIC RANGE'"
HIGH FIDELITY SPEAKER SYSTEM KIT

This amazing speaker system can fulfill your present
needs and still provide for future expansion. Fine hi-fi
performance the result of using high quality speakers
in an enclosure especially designed for them. Fea-
tures two Jensen speakers to cover 50 to 12,000 CPS
within == 5 db. Power rating is 25 watts, and impe-
dance is 16 ohms. Enclosure constructed of veneer-
surfaced plywood, ¥4~ thick, and meas- Model $5-2
ures 11%” H x 23" W x 11%” D. Precut
and predrilled for gquick assembly. $3995
Shpg. Wt. 26 Ibs, *
HEATHKIT PANGE EXTENDING
HIGH FIDELITY SPEAKER SYSTEM KIT
Designed especially for use with SS-2 "Basic'' sys-
tem. Contains 15" woofer and compression-type super
tweeter. Extends basic unit to 35—16,000 CPS, 5 db.

Impedance 16 ohms. Measures 29" H x 23" W x 174"
D, and is constructed of 3" veneer- y 4015518

surfaced plywood.
Shpg. Wt. 80 Ibs, 5999.5

HEATHKIT A-9C HIGH FIDELITY
AMPLIFIER KIT

This model incorporates its own power supply and
preamplifier, Plenty of power with full 20 wait rating.
Four separate inputs, selected by panel-mounted
switch, and separate bass and treble cortrols, Ideal
for home or PA applications. Output transformer
tapped at 4, 8, 16 or 500 ohms. Response within =+
1 db from 20 to 20,000 CPS. Model A-9C

Shpg. Wt. 23 Ibs. 5355.0

£

FM TUNER

AM TUNER

PREAMPLIFIER

AUGUST, 1958

HEATHKIT HIGH FIDELITY FM TUNER KIT

Now you can have full-fidelity FM performance from
83t0 108 mc at reasonable cost. Features temperature-
compensated oscillator—built in power y 401 En-34
supply, and beautiful cabinet. Compo-

nents prealigned at factoryl

Shpg. Wt. 8 1bs. 5259.5

(with cabinet)
HEATHKIT BROADBAND AM TUNER KIT

Tunes standard AM band from 550 to 1600 k¢ with fine

sensilivity and broadband characteristics. Features

include built-in power supply and low- Model BC-1A

distortion detector. All RF circuits pre-

aligned for simplified construction. 52595
Shpg. Wt. 9lbs. 2

{with cabinet)

HEATHKIT "MASTER CONTROL"'
Hi-FI PREAMPLIFIER KIT

Provides extra amplification, selection of inputs, vol-

ume and tone controls, and turnover and rolloff

controls, for Williamson-type amplifiers., Model WA-P2

Beautiful satin-gold enamel cabinet. De-

rives operating power from amplifier. $197.5
(with cabinet)

Shpg. Wt. 7 Ibs,
HEATHKIT 25-WATT HIGH FIDELITY
AMPLIFIER KIT

Outstanding 25-watt Williamson:type amplifier em-
ploys KT66 tubes and Peerless output transformer,
tapped at 4, 8, and 16 ohms. A fine amplifier for the
“deluxe"’ system. WA-P2 preamplifier yidel W-5M
required for operaticn, Express only,

Shpg. Wt. 31 Ibs. $597.5

W-5M 25-WATT AMPLIFIER

World's finest
electronic equipment

l in kit form. ..
{




Choose your own ""Do-jt-yourself” project
from the world’s /argest kit manufacturer

Now you can have radie

HEATH COMPANY

=25 wherever you go —
A subsidlar :of ﬁg‘éystrom. Ine, with the portable
BENTON HARBOR 10, MICHIGAN that plays anywhere!

HEATHKIT MODEL XR.1P
TRANSISTOR PORTABLE RADIO KIT

NEW LOW PRICE! This easy to build transistor radio is designed for
lifetime coperation. Features 6 name-brand (Texas
Instrument) transistors for extra good sensitivity
and selectivity. A 47 x 6” speaker for "'big set'’ tone;
built-in rod-type antenna, and uses 6 standard
size "D tlashlight cells for exiremely long battery
hife (between 500 and 1,000 hours). Cabinet is two-
tone blue molded plastic with pull-out carrying

Mode! XR-17 handle. Measures 9" L. x 7" H. x3%" D. Transformers
are prealigned eliminating special alignment equip-

52995 ment. Shpg. Wi. 6 Ibs.

MODEL XR-1L: Identical to XR-1P except in

leather case. Carrying strap included. Shpg, Wt.

7 Ibs,

Model XR-1L

53495

§ Note: Prices are with cabinat less botteries.

R S ———— e e Summ——

HEATHKIT BROADCAST BAND
RADIO KIT

Covers 550 to 1600 k¢ with good sensitivity and

selectivity. Has 5%” PM speaker for good tone

quality. Features transformer power

supply and built-in antenna. Signal  Model BR-2

generator recommended for align-

ment. Cabinet, as shown, available $189'5

separately. Shpg. Wi, 101bs. =
{lass cohinet)

HEATHKIT CRYSTAL RADIQ KIT

Features a sealed germanium diode to eliminate i
critical "cats whisker' adjustment, Employs two
tuning condensers for good selectivity,

and covers the broadcast band from  Medel (R-1

540 to 1600 kc. Requires no external

power, Kit price includes headphones. $79,5

Shpg. Wt. 3 Ibs. 3

HEATHKIT ENLARGER TIMER KIT ’i
The dial of this handy timer covers 0 to one minute

calibrated in five-second gradations, so that the :
timing cycle of a photographic enlarger can be £
electronically controlled. Built-in relay handles up ;

to 350 watts, and enlarger merely plugs into recep-
tacle of front panel. Also provision for Model ET-1

plugginginsafe-light, An easy-to-build

device that makes a fine addition to ‘51150
any dark room, Shpg. Wt 3 Ibs, b4

ENLARGER TIMER
S : et .A_*s ALY o T
94 Always say you saw it in—POPULAR ELECTRONICS
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HEATHKIT FUEL VAPOR DETECTOR KIT

The FD-1is a safety device to detect fuel vapor in the
engine compartment or other sections of your boat.
The detector unit mounts in the area to be checked,
and the indicating meter and controls mount on the
control panel. Will operate intermittently or contin-
uously, and indicates dangers of fire or explosion to
protect your boat and its passengers. b-voll FD-1-6
Models FD-1-6 (6 volts DC) and FD-1-12 1291 ’FD-l-lf
(12volts DC) operate from boat batteries. !

Kit even includes spare detector unit. 53595
Shpg. Wt. 4 Ibs. L

each

HEATHKIT RF POWER METER KIT

This handy device measures the RF field in the
vicinity of a transmitter, whether it be marine, mobile,
fixed, etc. Requires no electricity, nor direct connec-
tion to the transmitter. Provides a continuing indica-
tion of transmitter operation. Merely place it in
proximity to the transmitter antenna and it will pro-
duce a reading on its 200 ua panel meter
when the transmitter is in use. Operates
with any transmitter between 100 k¢ and
250 mc. Includes a sensitivity control for
meter. Shpg. Wi. 2 1bs.

Model PM-1

$14%3

NEW! Heathkits for the bo;ating enthusiast

POWER METER

August, 1958

HEATHKIT TRANSISTOR
RADIO DIRECTION-FINDER KIT

The Heathkit Transistor Radio Direction-Finder modet
DF-1 is a self-contained, self-powered, 6-transistor
super heterodyne broadcast radio receiver incorpo-
rating a directional loop antenna, indicating meter,
and integral speaker. It is designed to serve primarily
as an aid to navigation when out of sight of familiar
tandmarks. It can be used not only ‘aboard yachts,
fishing craft, tugs, and other vessels which navigate
either out of sight of land or at night, but also for the
hunter, hiker, camper, fisherman, aviator, etc. It is
powered by a 9-volt battery. (A spare battery is also
included with the kit.) The frequency range covers the
broadcasi band from 540 to 1600 kc and will double as
a portable radio. A directional high-Q ferrite antenna
is incorporated which is rotated from the front panel
to obtain a fix on a station and a 1 ma meter serves as
the null and tuning indicator. The controls consist of:
tuning, volume and power (on-cff), sensitivity, head-
ing indicator (compass rose) and bearing indicator
(antenna index). Overall dimensions are

7% W x 5% H x 5% D. Supplied with  Model DF-1

slip-in-place mounting brackets, which
" $5495

allow easy removal from ship bulkheads
or other similar places. Shpg. Wt. 4 1bs.

RADIO DIRECTION-FINDER
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DX-20 TRANSMITTER

HEATHKIT DX-20 CW TRANSMITTER KIT

This Heathlt straight-CW transmitter is one of the
most efficient rigs available today. It is ideal for the
novice, and even for the advanced-class CW operator.
It employs a 6DQ6A tube in the 50-watt final amplifier
circuit, a 6CL6 oscillator and a 5U4GB rectifier. Single-
knob band switching covers 80, 40, 20, 15, 11, and 10
meters. The DX-20 is designed for crystal excitation,
but may be excited by an external VFO. Pi network out-
put circuit is employed to match antenna Model DX-20
impedances between 50 and 1000 ohms.

Shpg. Wt. 19 Ibs, 535 25

HEATHKIT GRID DIP METER KIT

An instrument of many uses for the ham, experimenter,
or service technician. Usefu! in locating parasitics,
neutralizing, determining resonant frequencies. etc.
Covers 2 mc to 250 mc with prewound coils. Use to
beat against unknown frequencies, or as Mndel GD-18

absorption-type wave meter. 521995

Shpg. Wt. 4 Ibs,
HEATHKIT RF SIGMAL GENERATOR KIT
Produces rf signals from 160 k¢ to 110 mc on tunda-
mentals on five bands, and covers 110 me¢ to 220 me¢ on
calibrated harmonics. Output may be pure rf, rf modu-
lated at 400 CPS, or audio at 400 CPS, Prealigned coils
eliminate the need for calibration after 1, $6-8

completion. :
shpg. wi.1bs. $]Q50

HEATHKIT HANDITESTER K|IT

Measures AC or DC voltage at 0—10, 30. 300, 1000 and
5000 volts. Direct current ranges are 0-10 ma and 0-100
ma. Chmmeter ranges are 0-3000 and 0-300,000 ohms.
Sensitivily is 1000 ohms/volt. Features small size and
rugged construction in sleek black bake- ) 401y

lite case.
Shpg. Wt 3 Ibs, 5]79'5

e - - -

. HANDITESTER
GRID DIP METER ‘

HEATHKIT ETCHED-CIRCUIT VTVM KIT

Sensitivity and reliability are combined in the V-7A. It
features 19 precision resistors, large 41" panel meter,
and etched circuit board. AC (RMS) and DC voltage
ranges are 0—1.5, 5, 15, 50, 150, 500, and 1500. Peak-to-
peak AC ranges are 0—4, 14, 40, 140, 400, 1400 and
4000 volts. X1, X10. X100, X10k, X100k, and o1y 2

X1 megohm,
Shog. wt. 71bs. 3 Q450

HEATHKIT ALL-RAND RADIO KIT

This receiver covers 550 ke to 30 mc in four bands, and
is ideal for the short wave listener or beginning ama-
teur. It provides good sensitivity and selectivity, com-
bined with good image projection. Amateur bands
clearly marked on the i'luminated dial scale. Employs
transformer-type power supply—electrical band spread
—antenna trimmer—separate rf and af gain controls—
noise limiter and headphone jack. Built-in BFO for CW
reception. Cabinet, as shown, available Model AR-3

separately. :
Shpg. Wt. 12 Ibs, $29 995

(less eahinet)

HEATHKIT “GENERAL PURPOSE"’
53" OSCILLOSCOPE KIT

This oscilloscone sells far less than the previous mode!
vet incorporates features for improved performance.
The OM-2 provides wider vertical irequency response,
extended sweeo generator coverage, and increased
stability. Vertical channel is essentially flat to over 1 me.
Sweep generator functions from 20 CPS to over 150 ke.
Amplifiers are push-pull, and modern etched circuits
are employed in critical parts of the design. A 5BP1
cathode ray tube is used. The scope features external
or internal sweep and svnc, 1-volt peak-to-peak refer-
ence voltage, three-posiiion step attenu- Model OM-?

ated input, and many other "extras."’ p
Shpg. Wt 22 1bs. 33095

Always say you saw it in—POPULAR ELECTRONICS
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ALL-BAND RADIO

“"GENERAL-PURPOSE" SCOPE

VACUUM TUBE VOLTMETER

World’s finest
FREE 1958 CATALOG

Write today for this FREE
CATALOG listing more than 100

electronic equipment

in kil form...

"'do-it-yourself" "kits.

HOW TO ORDER...

Just identify the kit you desire

by its model number and send check or
money order to address kelow. Don't hesitate
to ask about HEATH TIME

PAYMENT PLAN.

Pioneer in
“do-it-yourself”’
eleclronics

A subsidu‘ar)’w of'?ipaystrom‘ Inc.

ORDER COMPANY
BLANK Benton Harbor 10, Mich.
SHIP VIA
Name 1 Parcel Post
Address [ Express
[ Freight
City. Zone State [ Best Way
Quantity Item Model No. Price

[ SEND FREE Heathkit Catalog

Enclosed find [ check [] money order press ngency at time of delivery. On parcel POSTAGE
for & Plecse ship CéD post orders include postoge for weight

e S shown. Orders from, APO’s must include
postage enclosed for Ibs. On ex- full remittance. NOTE: All prices are sub- TOTAL

' press orders do nol include iransportation
charges—they will be collected by the ex-

ject to change without notice ond are
F.O.B. Benton Harbor, Mich.

Auaust, 1958
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HYDROGEN HOUOW, POR.OUS OXYGEN
CARBON ELECTRODES
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EXTERNAL CIRCUNY

Simplified drawing above illustrates basic opera-
tion of the fuel cell. See story for details. The cell
has about | volt potential and the current available
depends upon its size, so by varying the number
and size of cells, many combinations of current and
voltage may be obtained. Basically, the cell is
most efficient for high-current, low-voltage use.
Photo at top of page shows Signal Corpsmen test-
ing "Silent Sentry'" radar powered by the new cell.
The equipment is capable of spotting a single per-
son a half-mile away in total darkness. The bat-
tery of cells {not visible) supplies power at 28 volts.

98

Electric Power Directly From Gas

IRECT PRODUCTION
from gas on a practical scale is now an

of electricity

accomplished fact. Long a laboratory
curiosity, the conversion of the energy in
gas to electricity has been achieved by Na-
tional Carbon Co. scientists with a fuel cell
using hydrogen and oxygen to produce
thousands of watts of power.

The secret of the cell’s success lies in
chemically treated, hollow, porous carbon
electrodes, through which the gases enter
the cell and which conduct the electricity
produced by the electrochemical reaction.
Hydrogen and oxygen enter the cell
through the electrodes and diffuse through
the porous carbon to the surface, where
they come into contact with the electrolyte
—potassium hydroxide. At the hydrogen
electrode, the reaction with the electrolyte
produces water and releases -electrons
which enter the electrical circuit. These
electrons flow through the external circuit
and return to the cell at the oxygen elec-
trode where, in the electrochemical reaction
of the oxygen and the electrolyte, the elec-
trons are accepted. Ionic conductivity
through the electrolyte completes the cir-
cuit.

The inherent advantages of the fuel cell
make it an ideal source of silent electrical
power in remote locations where conven-
tional fuels or water power are not avail-
able. It is expected to find application in
military communications systems, mobile
power units, standby power plants, etc. The
Army Signal Corps is testing the cell in con-
nection with its new “Silent Sentry’” mobile
radar set.

POPULAR ELECTRONICS



Learn TELEVISION -RADIO

Servicing or Communications g‘fﬂv
by Practicing at Home © &
in Spare Time

WirHOUT EXTRA CBARGE you 1%
get special NRI kits devel- | —_® -

oped to give actual practice | %

3 v

S
LY
o ! * 1_

with TV-Radio equipment.
You build, test, experiment
with receiver or broad- &
casfing circuits.
All equip-
meat yourg
to keep.

NRI Hus Trained Thousands for
Successful Careers ln V-Rudlo

Have the High Pay, Prestige, Good
Futere of a Skilled TV-Radio Technician

People look up to and depend on the Technician, more
than ever before. His opportunities are great and are

Studio Englreer KATY All the Work He Can Do ) Has Good Part Time Buslness‘

= L o o finishing s §
increasing. Become a TV-Radio Technician. At home, ,,E’e‘;“’atsﬁ‘f\%v?“g‘éi C%T:; 1 haveNEs{ trqaﬁgeaily slt:\rlt';g

and in your spare time, you can learn to do this inter- fore enrolling, I was  paired 2,000 TV and  servicing sets. Now

esting, satisfying work-——qualify for important pay. held back by sixth Radio sets a year. have completely

A steady stream of new Electronic products is in- grade  education.”  NRI proved a geod  equipped shop. Al‘i
creasing the job and promotion oppertunities for Tele- BILLY SANCHEZ, Pine  foundation.” H. R. equipment is paid
visian-Radio Technicians. Right now, a solid, proven Bluff, Arkanses. Goroon, Milledge-  for.”” E. A. BRrEDa,

field of opportunity for good pay is servicing the tens ville, Georgia. Tacoma, Wash.
of millions of Television and Radio sets now in use. The Tested Way

[ ]
The hundreds of TV and Radio stations on the air To Better Pay see Q'her SIde @
NRI students find it easy to start fix- I
NRI Can Do for Youlb |

offer interesting jobs for Operators and Technicians.
i & Pt A i e e e CUT OUT AND MAIL CARD NOW e s
ing gets for friends a few months after
NRI has devoted 40 l This card enfitles you to Actual Lesson on Se-vicing, shows |
years to developing how you 12a-n Television-Radio at home. Youll also receive

The ABC: of 5
SERVICING &

More Money Soon—Make -
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Technical "KNOW-HOW"” Can Giv

e You Interesting, important Work

LEARN-BY-DOING with Kits NRI Sends at No Extra Charge

YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
practicing with this
] modern receiver.
Learn-by-doing.

YOU BUILD Signal Generator

You build this Signal Generator.
Learn how to compensate high fre-
quency an;PIiﬁers. practice aligning
typical LF. amplifiers in receiver
J  circuits.
Make tests,
conduct ex-
periments.

&

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course
ou build this low power Transmitter,
f’enrn commercial broadeasting operators’
methods, procedures. Train for your FCC
Commercial Operator's License.

®

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
brmi to life theory
earn from
RI's easy-to-
understand texts.

For ngher Pay, Better Jobs

Be a Television-Radio Technician

Train at Home the NRI Way
Famous for Over 40 Years

NRI i3 America’s oldest and largest home study
Television-Radio school. The more than 40
* years’ experience training men, the outstanding
reputation and record of this school—benefits
you many ways. Successful graduates are everywhere, in
small towns, big cities. You train in your own home, keep
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Trained TV-Radio Opera-
tors have a bright future.
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No Experience Necessary — NRI Sends
Many Kits for Practical Experience

You don’t have to know anything about electricity or
Radio to understand and succeed with NRI Courses.
Clearly written, illustrated NRI lessons teach Radio-TV-
Electronic prmcxples You get NRI kits for practical
experience. All equipment is yours to keep. Mailing the
postage-free card may be one of the most important acts
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The March is on for Lektron’s Fabulous

POLY-PAKS

FREE! BUY 10 PAKS—PICK 11th FREE!

POLY-PAKS ARE EXCLUSIVE WITH LEKTRON
PROVED BIGGEST BUYS IN ELECTRONICS PARTS
KIT FIELD BY VOLUME OF “PAK" SALES!
SAVE $3 TO $30 ON EACH POLY-PAKI

AUGUST VOLUME BONUS!
SPECIAL $5.00 ASSORTMENT OF RADIO PARTS
FREE WITH ANY $15 ORDER!

2,000 PCS. HARDWARE. Nuts,
screws, washers, e'.c. wt. 88¢
2 lbs. Reg. $B.......000

I& GERMANIUM DIODES. Long
eads, glass scaled. Reg.

5 P L P e e 11
20 INSTRUMENT KNOBS. Ray-
theon. Bakelite, w/brass insert
& set screws. Skllted. tool 88
Wt. 2 ibs. Reg. $12.... ¢

20 PRINTED CIRCUITS. Bulilt-in

R/C clrcuits. Inles:rnls incl.
WL. 1 Ib. Reg. $7. 88¢
WORLD’S SMAI.I-EST RADIO
KIT, 1 5

3 . 11 _parts,
lnstrucuons “wel 1 . 88¢

0-60 MINUTE TIMER. For home,
photo  lab. Sounds alarm. 88
Wi, 2 Ibs. Reg. ferne ¢

SYLVANIA TV MIRROR. 8 x 12”7
stainless  steel.  Hundreds 38¢
uses! Wt 2 1bs. Reg. $4..

40 HI-Q CONDENSERS. Finest
porcelain. NPO's too; Wt. 8¢
1 Ib., Reg. $6.....

60 TERMINAL STRIPS, Solder-
lug & binding;

Wt 2 bs.. . ..o ininns

30 POWER RESISTORS WwWw. 5
50 w; 10,000 ohms. Vit-
reous, loo. Wit. 1bs. 88¢
Reg. $15 ........

6 FERRI-LOOPSTICK CORES, 88¢
To 7”7, Bat incl. Wt. 2 Ibs.

50 PLUGS, RECEPTACLES., Au-
dio, power, speaker, etc. 88¢
Wt 2 Ihs..oeennns o

30 MOLDED CONDENSERS.
Black Beauues. elc. Finest 88¢
made! Wt. 21
35 TUBE SOCKETS 4 to 9-pin;
ceramie, mica, shield- based. 88
too. Wt. 2 1bs. Reg. §6... ¢
150 CARBON RESISTORS, 14 to
2 W; 15 ohims to 1 meg. In- 88¢
sulated types incl. Wt. 2 1bs,
POSTAGE-STAMP MIKE. Crystal,
100 to. 8,000 cps. W'.. 1 88¢
37 .

i, Ref. $7.........
88¢

6 DIODES. Cryslal & SlllCDn.
Some worth $10. Reg. $17.
6 TRANSISTOR SOCKETS. Mica-

50 KNOBS. Radlo 2 TV Asstd.
colors, Ins. Some worth 31 88¢
ca. Wt. 2 Ibs. Reg. $17.

100-PART SURPRISE PAK.
Asstd. radio & TV parts 88¢
Wt. 2 1bs. Reg. §1

S0-PC. CONDENSER SPEClALw
Molded, paper, ceramic,
{nlcd. variable, ‘discs. Wt. 2

65-PC.

WwWw, preclslon
minl.  Wor
lbs.

RESISTOR SPECIAL,
unbon. varlable,
815

8¢

DRILL  KIT.

88¢

Tubular

2 88¢

12 ¢“‘POLY' BOXES. Clear plas-
tic, hinged, w/snap locks. 88¢
Asstd. slzes. Wt. 1 1b.....

7 SCREWDRIVERS RACK.
Plastic huxiles, 7 Different
drivers w/wall rack. Wt.

Ibs. .

13.P TWIST
1/ 16" thru 14” by 84ths.
W/callbrnlcd case. Reg. $3.

10 ELECTROLYTICS.
and FP. Triples, too!
1000mf & SO0V, Wt. 3 lbs

&

4 OUTPUT TRANSFORMERS.
50L6. etc. Wt 3 3
Reg. §8 ............ ...

USUN'' BATTERY. Similar to
famed B2M. 1” long; for hun-
dreds of ‘‘lile” projects. 88¢
Reg. $2.50 veenn

Asstd.

Reg.. 88¢

15 ROTARY SWITCHES.
i'.‘anzs t. 3 1lbs
31

65 TUBULAR CONDENSERS. Pa.

per, molded, oil, Dorc .0002 to
.5mf to 1, 000 Wt Ibs. 88¢
Reg. $12 .

MINI-METE dia. O to

134"
wt, 1/411) Reg 83¢

75 CERAWMIC CONDENSERS.

lll-Q. dlscs. tubular; to 01 88¢
mf. Wt. 2 lbs. Reg. $11.

C DISC CONDENSERS. Wafer-

35 PRECISION RESISTORS.
165, 15 & 1 W. Carboloy & 88
WW. Wt. 1 Ib. Reg. $15. ¢

75 HI-Q CARBON RESISTORS.
IRLC, Ohmite, 195 too! 1o, 1 W.

10 ohms to 10 mex.b WL

2 Ibs. Rex. $15.- 88¢
300-FT. HOOKUP WIRE, Tlnllcd.
asstd. colors, slzes. Wt. 2 sa
Ibi. Reg. $5............

0000-9999 COUNTER. Veeder-
oov. Double shaﬂa Re: 88¢
60 COILS, CHOKES I¥F. RF,
ANT. bluSZ tuned, too. Wt. 88¢
3 Jbs. Reg. SI15...... .

1s VOI.UME CONTROLS. Duals,
too. meg; sone WIs
switch. \Vl. 2 Ibs. Reg. $1

40 SUB-MINI RESISTORS.
loag. 15 values; 1/5 W
Reg. 86 raliae-mramag s
TEN 3-SECOND TIMER mechan-
isms. Precision geared. Wt. 88¢
23bs. Reg. $80.........

4-IN-1 DRILL 8I1T. Copes, saws,
drills, reams all
holes .. ... iieneenn
EMERSON RADIO TUNER. 88¢
540 to 1600 KCS. Reg. $7.

5 HORSESHOE MAGNETS. Pow-

Va*

dreds of uses. ..

erful, cket types. Hun. 88¢

IDEAL FOR_BEACH & BOAT!
FAMOUS Regency

VEST
POCKET
TRANSISTOR

RADIO

READY TO
PLAY!

INCLUDING BATTERIES $|
AND SENSITIVE PHONE |4 95

Leklron scoops the field with the
““hottest'’ pocket transistor radio
since the advenl of the transistor!
Designed and built by Regency,
one of America’s great names In
radio. Uses an exclusive circuit
with RF, DET and AMP stages.
SMALLER THAN A PACK OF
CIGARETTES!—only 3 X 2 x 1”—NO
EXTERNAL ANTENNA OR GROUND
—no hanging wires} Amazing sen-
sitivity, volume and selectivity. At-
tractively designed two-tone sty-
rene case. Variable tumng covers
540 Lo 1500 kcs. READY TO PLAY
when you receive it! 1000-hour
batterles and ultra-sensitive phonc
included iIn this fabulously low
price! Gift packed. Wt. 1 oz.

$9.50

3-TUBE AC-DC AMP,
l-'ulhé w:redl. ready for use. Reg.
$5. Sep. vol., tone comn-
trols. Lowest price ever. 32199
TUBES $1.91 EXTRA

12-HOUR ''SPACE'* CLOCK
Accurate timekeeper; needs only
“‘pen-lite’’ bhattery for sl 98

power. Liteweight .
3-IN-1 HI-Q MIKE

For hand, desk or stand. Pro-
fessional quality. Crysv.al 100-
8,000 cps. Pop

maker. Reg. $2 99

SUPER SENSITIVE RELAY
.............. $2.98

battery'*
4000 ohm coil.
sensitivity.

Oonly
Needs only
power. Specs:
300 micro-amp
SPDT contacts,

SUPER SOLAR BATTERY
Heg. %10 $2.88

Only

114 wensitive cell gencrates 22
nllln of solar power. 2 x

X 1* plastie case. Easily s:anzed

TV ANTENNAS

Indour types.

WRITE FOR FREE 12-PAGE
€ATALOG OF BARGAINS!

BIG BUYS IN

TEI.ESCOPlC ANTENNA
8"

(WL IBOK orod i b s & e
HEARING AED PHONE
Crystal /.-ord & nlus!
HEARING AlD P
5,000-ohm,

$1.19
plugs sl -59
3-SPEEO PlCtK .
Fllplo/er cart., .S?p;.). sz 99
VS 1908 50
w/slides  .......... 33-99

$2.69
$3.99

power;

es
PILLOW SPEAKER
"buent sound"
hm V.C.: cord......
"MIC orm ETER SALE!
184 sq.; O-lma; bake-

"MINI' TYPE!

MINIATURE SPEAKERS
$1.88

4-4 ohm v
$1.88

112" square ... .

2" Eau

make ... ..
TR‘NSISTOR
kes, only 14
10K ohm Sf

456
square. .2 :or sl

MA RELAY

58 $1.00
3 VARI- LOOPSTICKS

to 1500 kes.

W/R-C assembly. ch
540
-3 for sl
B-PC. NUTDRIVER SET
Steel socket drivers, 3/16 thru
T7/16” in 7 sizes; plas- 31
"

Mte soovenanaennan tic handle, case......
J
SIX-TRANSISTOR 12 COAX SPEAKER
127 woofl 6 oz. ma H<
SUPERHET tiester: ﬁfu.ﬁé.n oxz:xo:;;g%": ngt-
work. Famous 15
RAD'O = Q0Q cps. 6:8 ohm vcerss
KIT Wit 5 1bS. . o amn . only '

oy *17.99

o
See it advertised elsewhere for
many dollars more! Preclslon-
eered with sub-mini parts through-
out Buiit-in suncr-rerru antenna;
214” PM spkr. PRINTED CIRCUIT
complete with transformcr -coupled
PUSH-PULI, output. External ‘‘per-
sonal'* phone included. Handsome
leather case, 3 x 3%k x 114" R
sistors, condensers. sockets, IF's,
vol. control: Installation, operating
and service instructions. Less 6
transisters and diode. Ship. wt.
S

HOW TO ORDER:

price  with each
postage; excess returned. C
ada postage, 45¢ 1st Ib.,

August, 1958

Send .
. orders, 259%, down; rated net 30
Ib.) EX

28: ca addl. POR1 ORDERS INVI?ED

ORDER BY *'BLACK TYPE'' HEADLINES, i.e.
ONE SUPER SOLAR BATTERY, $2.88

check or M.O, including

suﬂ'cu.-n!

(Can-

— e e only
HI-FI 12” SPEAKER
Pop. U, S. maker, 40-12.000 cy-
cles. 8-8 ohm v.c. Hvy PM $3 99

Almico magnet. Wt. 3 Ibs. J

POCKET
MULTI-TESTER

32 x 2 X 114" hake
lite case. 100 o
volt. Zero adj.
150/1000 AC-DC V 0-150 m
0/100.000 ohms. W/test leads
battery. In orlg. pack

$13 valuC wyws v ponme

131-133 EVERETT AVE.

CHELSEA 50, MASS.
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AFTER CLASS

Special Information on Radio, TV,

o P
1

Radar and cleomcs

SPEAKING OF MAGNETISM—Part 1

HE EXPRESSION *“like poles repel and

unlike poles attract,” repeated often
enough, tends to give a theoretical concept
a reality it does not possess. You wouldn’t
think of using a screwdriver to tighten a
hex nut just because it works so well on
a’slotted head. Similarly, the magnetic pole
concept—good as it may be for explaining
fundamental interactions between perma-
nent magnets—fails miserably when you

p—r

i ELECTRON
CURRENT
FLOW

|

as the magnetism around a bar magnet
Yet, where are the poles?

Or consider a ring of iron magnetized by
a coil through which an electron current
flows (Fig. 2). A strong magnetic field
exists inside the iron core but, again, where
are the poles? There just aren’t any!

Figure 3 illustrates another good example
of the same kind of thing. Two U-magnets
separated by a reasonable distance are gen-

Fig. 1. The magnetic effect of
a current passing down through
a vertical wire. lron filings
sprinkled on cardboard sheet
trace out the magnetic forces.

Fig. 2. The magnetism in a
toroid or closed-ring solenoid.

—_—

ELECTRON

CURRENT
FLOW

IRON RING

try to apply it to more complex magnetic
phenomena.

The question is: can’ we do away with
magnetic poles altogether? Yes, we can if
we wish, but we do not have to go to this
extreme. If we think of poles and their
interactions merely as “rules of thumb”
and use them properly, they can serve as
helpful tools. But when we consider basic
explanations, let’'s work exclusively with
magnetic fields and lines of force.

Magnetic Field. For example, when an
electron current flows through a vertical
conductor passing through a sheet of card-
board (Fig. 1), iron filings sprinkled on
the cardboard form concentric rings around
the wire. This magnetism is just as “real”
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MAGNETIC FIELD

Fig. 3. Magnetic poles seem
to vanish when two U-magnets
are brought together this way.

~‘\MA(’.,NETIC FIELD

erally conceded to be polarized individually.
Each one has its own N-pole and its own
S-pole.

With opposite poles facing each other, we
push them together to form a closed ring.
If the pole faces are very smooth so that

POPULAR ELECTRONICS

]
iy



Mor any tube

$45.00 Per Hundred

FREE TUBE BRIGHTENER ON ORDERS
FREE POSTAGE IN U.S.A. & TERRITORIES OF $10.00 OR MORE

. L

f GUARANTEED
THE, TUBES ADVERTISED HEREIN ARE. NOT NECESSARILY NEW )

TuBes BUT MAY BE ELECTRICALLY FERFECT FACTORY SECONDS - ONE FU LL Y EAR

OR USED TUBES- AND ARE SO MARKED K}
NOTE: When ordering receiving tubes be sure 1o enclose

48¢ for each tube or $45.00 per hundred.

ANNOUNCING OUR NEW PRICE SCHEDULE
Effective July 25, 1958 all tubes (Radio & Television re-
ceiving) will be sold ond shipped at the fantostic price of
only .48¢c ea. or $45.00 per hundred. Any “on hond”
ordprs at thot time will receive credit for future purchases.

All TV, & Rodio Tubes ore tested by our supplier under
actual conditions in Rodio & TV chassis or in Hickack Tube
Testers Madel 533A.

And, of course, the fomous Stondard Line guarantza re-
mains in effect: All tubes guaranteed 1o be replaced free
it they foil to function efficiently within one yeor's time. e o e
{defective tubes must be returned intact, pastage poid.
Refunds will be cheerfully mode within five (5) days if
not completely sotisfied.)

N 1Ns
of, TRA'EE, W

o082 IALS 5VeGT  6BES 854 767 12ar 2761
oz4 3AUS  SWAGT  6BFS 658GT 758 12587 23/51
TASGT  3AVS  S5X4G  6BGAG  8SA7 767 12865 35AS
JA7GT  3BAS sxs 6BHE 6587Y TH? 12807 3RS
18361 38CS SYIGT  6BHE ssc7 737 125K7  35C8
ICSGT  3BES 574G a8is 8SES 77 125WZGT 35L6GT
1c8 38N sy a8KS 65F785G7 77 12507 25W4 sso. Y- e sqs.o
1y Jsus 524 48K7 45H7 IN? 1257 35Y4 . 00 2 = 0
1H4G Iave 6A SBLIGT 657 707 12V4GT 352461 535- 7_4" {wher-- ‘7_9 0
INSGT  3BZs sABS 4BNG 85K7 ™y 12w6GT  3525GT = 00 . '\\ob\')s
"we ac2 6AC7  SBQSGT SL7GT 757 1234 #a7 j s47-- 7_7‘ ove sale!
1LA4 Jcs SAF4 ssa7 SSNTGT V7 1228 #39/4a e A 00 e lor 1€
116 3cks SAGS  6BRS 6507 Wy 1447 #4 0 , buy *© £ OB OV
[y 3cse SAG7 4858 osR7 X6 VeAF7 Fa2 1o et ond et e Express
wes 3018 6AH4GT 6BYSG  8T4 X7 1488 =43 urselt © se RailwaY -
1LCs Ja4 SAHS (1329 oT8 7Y4 1487 Fas t Vo (yeig}" o'hnp"‘""“' o purches
1 THe 305GT  6AKS &817 6U4GT 714 1458 47 ot motor APO:- ¥ ith ench
HIRIT 354 8AKE 6Ca 6Us BAWS 14K7 50AS Vs 38" ¢ rry, P2 TENNA ]
INSGT  3V4 SALS sCs sus 1248 14N7 5085 hovse: SR AN
1PSGT  4BCB 8AL7GT  6CBS sv3 12488 14G7 50Cs INDO
105GT  4BQ7A  6AMB  6CBS sV6GT 124Q5 1457 50C6G
It s asse 6ANS  4CDSG  6W4GT 12416 17AX4GT 50LAGT
1 oass aBus sAOS  6CF6 WsGT 12AT7 17008 50Y6
1 14 4817 SAQS 8CG7 6X4 T2AU6 19404 5077
§ 1tser  aces 4AQ7GT 6CG8 8XSGT 12407 19BGEG  #57
it SAME  8ARS 6CHB axs 12ave  19C8 #ss
ws SANS  8ASS sCls 8Y6G 124v7 198 #80
w SAQS  6AS8 6CMs  TA4 12AX4GT 1978 #8t
w2 5As8 6ATS 6CM7  TAS 12Ax7  19x8 17767
X2 SATS 6AU4GT 6CNT  TA6 12A27  254CS  1IINTGT
2A3 SAVE  6AUSGT 6CU6  TA7 1284 25AVSGY N7PIGT
248 SAW4  6AUS  8DGs  TAB 12BA8  T3AX4GT 11723
247 5AZ4  SAUS  4DQs  7B4 128E6 25BKS 1172467
2AFAA  5BKT SAVSGT 6DT6 785 12866 25308 1172467
287 SBRE SAVS  SES 786 128H7  25CDSG 807
28N4 SBQT  BAWR  4H6 787 128K5 25CU8 9002
2021 5827 SAX4GT )4 788 12808  2518GT 9003
2E5 5CGE  6AXSGT &I 7ce 12887 25WaGT 9006
2X2A £ sAZ8 8J6 7Cs 12CAs 2518
3A2 st 4BAS 6K8GT  7C6 tacus 2528 ! il o Dha
A3 su8 $BCS (394 7CT 12006 xo emember — u equired,
3a4 5UsG  6BCB sLs 7E6 1218 #0 All tubes guaranteed ode year.
3AS 5VaG 6806 (14 7€7 TasGT 3 Plcture Tubes shipped F.O.B.

ALL RECEIVING TUBES SENT POSTAGE PAID.
Please send 25¢ handling for orders under $5.00 Send 25%
depoiit on C.O.0. orders ond please 1end opproximote postoge
on Canodion and foreign orders.

Harrison, N. J.

Above is only a partial list — order any type, at the
same price or send for free tube list and order blank
We have over 5,000 tube types on hand or at easy
aceess, including special purpose, industrial “and 1rans.
mitting ‘tubes: which are “slightly higher.
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Fig. 4. Field direction is arbitrarily taken as
the direction over which an isolated little N-
pole would travel if it were permitted to do so.

really intimate contact can be established,
polar identity completely vanishes and the
magnetic field is entirely confined within
the metal.

Fundamental Definitions. To help you
follow the line of reasoning we are going
to develop, and to make possible exact
descriptions of magnetic phenomeha in
terms of fields rather than poles, we will
need a few fundamental definitions.

Magnetic Field. This is a condition of
space surrounding a magnet in which mag-
netic effects can be detected. The shifting
of an iron filing when placed near a mag-
net indicates that the filing is being acted
upon by the magnetic field.

Lines of Force. It is convenient to think
of magnetic fields as being composed of
individual lines of force. Lines of force as
such have no real existence; they simply
serve as descriptive aids.

Direction of Field. The lines of force com-
prising a field are not in motion if the

Fig. 5. Magnetic lines of force behave as if there
were a force of mutual repulsion between them;
and they act as if they were under tension, tend-
ing to contract to the smallest possible length.
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source of the field is at rest. Yet, because
a magnetic compass will always point in
a given direction when placed in a field,
we arbitrarily define field direction as the
path that an isolated N-pole follows under
the influence of the magnetic forces. (No-
tice that we have not completely abandoned
the idea of poles since we use an N-pole
to establish our arbitrary field direetion.
When we speak of an N-pole in this sense,
we refer to that end of a magnetic com-
pass which points in a northerly direction
when it is free to turn.)

N-pole and S-pole. If we have to bring
poles into our discussion at all, we should
define them exactly. From the description

Fig. 6. When adjacent lines have the same direc-
tion, there is a force of repulsion between them
that causes repulsion between their parent magnets.

of the direction of a field just given, we
can safely define an N-pole as that end of
a magnet from which the lines of force
emerge into the air; in contrast, an S-pole
is then the end into which the-lines of force
re-enter the magnet. (See Fig. 4.) Such a

- definition is perfectly consistent with the

arbitrarily selected field direction based
upon the path of an isolated N-pole under
magnetic influence.

Lines of Force. The notion of magnetic
lines of force is due to the work of Michael
Faraday (1791-1867). He thought of these
lines as if they were real, and used them
to interpret magnetic phenomena. Follow-
ing his lead, we can see that these lines
have some very definite properties.

1. Lines of force never cross each other.

2. Lines having the same arbitrary direc-
tion and lying adjacent to each other repel
each other.

3. Lines of force are under tension and,
like stretched rubber bands, tend to con-
tract to the shortest possible length.

4. Lines having different or opposite di-
rections appear to attract each other. If

POPULAR ELECTRONICS



VIDEO ELECTRIC COMPANY sayst DOWN WITH RISING COSTS OF ELECTRON TUBES

OVER ONE MILLION USED TUBES TO SELECT FROM at only

PER HUNDRED

SEND for
our
WE HAVE OVER FREE
1000 USED TV SETS e

At Al} Times In Our Huge Ware- TUBE &

one ar more of these
PARTS LIST

and order
blank.

FREE FREE 197, . 558.00

20”...$64.00

“Cheater’” 217 ...872.00

zc: Glven with Bonus Antenna 247 . . .$99.00

. Given with Any t When ordering TVs, state wheth-
Any Tube Order of er table model or cansole

$7.00 or Morell TV Set Order!!

way cxpress F.0.8. Newark. O
any quantity, WIRE er CALL
today!

FREE POSTAGE

in U.S.A. and Territories on

orders over $5.00. 25¢ handting

charge on orders under $5.00.

259% dcposit required on Phon

.ot.D.’ . Blcsses s_enhd! aperoxi- o0

mate postage or freight on Cana-

dian and forcign orders. Subject HUmbold! 4-9848
to prior sale.

ELECTRIC COMPANY
9 SOUTH 5th ST, HARRISON, N. J.
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these oppositely directed lines originate in
two different magnetic bodies, the mutual
attraction of the lines results in a mutual
attraction of the bodies.

Figure 5 illustrates the first three of
these properties. Lines ‘“emerging” from
the N-pole begin to spread apart by repul-
sion as soon as they appear in the air, and
there is no tendency for one line to cross

e e e
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Fig. 7. The same effect is shown here as in Fig.
& except that both sets of lines have been re-
versed in direction by turning them end over end.

————

any other. The curved lines above and
below the magnet resemble inflated bal-
loons seen in cross-section in that they ap-
pear to want to contract back into the
magnet but cannot do so due to the mutual
repulsion between them.

These properties explain simple interac-
tions without any reference to poles at all.
First examine the sequence in Fig. 6.

Two magnets separated by a substantial
distance are placed so that the lines of
force emerge from the two ends closest to
each other; these lines follow independent
patterns as though they were alone in
space. As they are brought close to each
other, it is evident that lines having the
same direction will be adjacent and that
repulsion will take place, not only between
the lines of force, but also between the
magnets themselves.

Exactly the same effect occurs when we
bring the other two poles close to one an-
other as in Fig. 7. Thus, we are not saying
that “like poles repel” but we are attrib-
uting the interaction to something that
occurs in the space between the magnets
rather than in the ends of the magnets
themselves. This is a fine but important
distinction, as you will see.

A second possible condition, as in Fig. 8,
is the one in which two magnets are posi-
tioned so that oppositely directed lines of
force lie adjacent, either with the magnets
end-to-end or side-by-side. The fourth prop-
erty of lines of force tells us that attraction
between magnetic lines, and hence attrac-
tion between the magnetic bodies, should
occur. This explains why ‘“opposite poles
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attract” without the need for referring to
poles at all.

Attraction and Repulsion. You might
reasonably comment at this point that noth-
ing we have described by lines of force
could not also have been adequately de-
scribed using the pole concept. In a sense,
you would be perfectly right, because the
attraction and repulsion of poles is a usable
tool in working with these simple and fun-
damental interactions.

However, we have shown that there are
no poles in the magnetic field of a single
current-carrying wire (Fig. 1) or in a
closed-ring solenoid. Yet, if we place two
parallel wires near each other, there will
be definite attractions and repulsions de-
pending upon the direction of the currents
through them.

If there are no locatable poles, how will
you predict the directions of the forces?
Again, two pole-less ring solenoids adjacent
to one another will also show the presence
of magnetic forces. Without specifying pole
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Fig. 8. Two conditions that result in attraction
between magnets. In both cases, the directions
of the magnetic lines of force are opposed.

position, can you predict the attraction or
repulsion?

In next month’s After Class, we will dem-
onstrate how magnetic fields can be used
to describe all interactions, regardless of
poles or the absence of poles. As a matter
of fact, we will include one phenomenon -
that forces you to arrive at the wrong con-

" clusion if you use the pole concept but leads

you directly to the correct answer if you
employ the field idea. —Bo-

POPULAR ELECTRONICS



Build the Quizzomat
(Continued from page 47)

(RL1), 6-volt a.c. relay (RL2), buzzer, and
transformer TI—are secured to the rear
and side aprons of the chassis.

One terminal of each neon lamp should
be grounded directly to the chassis by con-
necting it to a solder lug held by one of the
Flushlite mounting screws.

Wire the answer switches and neon lamps
first, then the buzzer and time-delay cir-
cuits. The octal socket of RL1 is held above
the chassis apron by two 1%” 6-32 machine
screws which pass through two 1" brass
spacers.

Answer Sequence. A good true-false
quiz should have a random selection of an-
swers. And the switch and code wiring
chosen provides four different answer-se-
quence groups, which vary enough to pre-
vent memorization. With the wiring as
shown in the schematic diagram, the an-
swers are given on page 46 for each of the
four code-switch positions.

All you have to do when composing a
series of ten quiz questions is to select the
sequence code upon which it is to be based,
then make up the questions so that the
correct answers follow the true-false se-
quence of the chosen code. 30—

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Hamming on the Highways
(Continued from page 55)

University of Hawaii comparing his curric-
ulum with that of a senior at the University
of Arizona who was driving back to class.
And one day on my way home from a shop-
ping trip at St. Louis, I had a long and in-
teresting chat with a serviceman at Goose
Bay, Labrador.

Mobile stations in this country make daily
contact with stations in England, France,
Germany, and Africa. I have a schedule
with a Swiss journalist who is planning to
put mobile equipment into his MG sports
car for a trip to Monaco this summer.

Special Pleasure. Every ham with a
car has probably thought about going mo-
bile, but there are a few occupations where
mobile operation is particularly rewarding.
For instance, the salesman who is on the
road day after day not only keeps in touch
with his family by amateur radio but fills
the lonesome hours on the road by chatting
with other hams.

Many amateurs inducted into service
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have found that by having transmitters in
their cars they can follow their hobby in
uniform. And many a husband on his way
home from work gets special pleasure out
of talking to his XYL (wife) who is at
home getting dinner ready.

. Important Functions. Mobile amateur
stations serve many practical and impor-
tant functions. No Civil Defense organiza-

High-power equipment in trunk of
car. Antenna coil is at the left.

Row of mobiles at summer ham-
fest. These get-togethers allow oper-
ators to swap notes on equipment.

i

tion is complete without a well-trained
corps of mobile operators ready to drive
into a disaster area deprived of communica-
tion. In the last few months the mobile
crew of our radio club assisted in a com-
munity fund-raising drive.

The fellows also coordinated search teams
looking for an elderly man who became lost
while’ picking berries in a heavily wooded
section. With the arrival of the tornado
season, they have been asked to work with
the state police in setting up a storm warn-
ing program for the area.

Recognition of the importance of such
mobile units is contained in the fact that
many states now issue special license plates
with amateur station call letters instead of
the usual letter-number combinations.

The Fun of Mobiling. But it is the
sheer fun of mobiling that attracts most of
us into it. When I approach a large city,
instead of trying to figure out the tortuous
route shown on the road map, I call “CQ"
and raise a station there. He gives me the
short cuts that save many minutes, and
more times than not I spend those minutes
drinking a cup of coffee with him and his
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family after he has guided me to his door.

Recently I had a chance to repay this.
hospitality. One day at noon I contacted
Bob, a student at Purdue University, just as
he was driving away from his Arizona home
to return to school after a vacation. I in-
vited him to stop by when he reached Illi-
nois since I lived only a few miles off his
route. No sooner had we signed off than

another station, a local one, called me and
teasingly accused me of being an “Elec-
_tronic Lorelei!”

Late the following day a strange car with
the characteristic swinging whip ' roared
into the driveway and a tall,- blond fellow
wearing glasses and an Ivy League shirt
jumped out and waved at me. Before I had
time to wave back, another tall, blond fel-
low wearing glasses and an Ivy League
shirt emerged from the car.

I thought too much hamming had addled
my little gray cells until Bob, WTVMQ, ex-
plained I had lured two of the well-known
amateur radio triplets off their course along
Highway 66. He introduced Charlie,
WTVMO, and said that Dick, WIVMP, was
already at school. '

Mobile operation adds much to the fun
of summer ‘“hamfests.” Usually several
amateurs travel in a earavan of cars toward
the picnic site, chatting back and forth,
making wisecracks about the “deaf’” cars
passing them, and having a good time in
general. A fixed transmitter at the picnic
area stands ready to talk these mobilers in,
and, when they see parked cars with grace-
ful swaying whips, they know they have
arrived.

‘“Loud’’ Talking. A few of my mobile
experiences are more enjoyable as memories

POPULAR ELECTRONICS



than they were at the time. For example,
one evening last summer a girl friend and
I attended a drive-in movie. After the first
few minutes of the feature we agreed it was
a real dud, so I decided to show off my
mobile rig. I turned down the car speaker,
switched on the transmitter, and called a
long and—TI hoped—seductive-sounding CQ.

Even before I finished I noticed that peo-
ple in the cars next to us seemed to be dis-
turbed. Suddenly cars began honking, lights
flashed on the screen, and my friend whis-
pered hoarsely: “Carole, I can hear every
word you're saying coming out of that
speaker in the next car!”

It was true. Strong signals from my
transmitter were getting into the theater
amplifying system, and I was giving the
sound track a good run for its money. With
that antenna sticking up like the Eiffel
Tower, there was no chance to hide. In a
few moments the manager dropped by to
ask pointedly if we would like to have our
money back and go somewhere—anywhere
—else and talk. We meekly promised to
be quiet, and he let us stay.

In conclusion, let me say that as a girl
I am never afraid or lonely when I am out
in the car alone. How could I be? Zipping
along with that antenna leaning in the
wind, I have a wonderful feeling of freedom
and companionship as I chat with people
near at hand or miles away.

The Italians put it well: “Good company
in a journey makes the way seem much

shorter.” {30~
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Semiconductor Space Spanner
(Continued from page 64)

power amplifier collector current. Loading
capacitor C7 is used to set the collector
current of the power amplifier at 8 ma.
when in the “bottom” of the dip. If your
particular installation incorporates an an-
tenna coupler, it is a good idea to tune it,
in conjunction with loading capacitor C7,
for maximum power radiated by the an-
tenna.

It is best to tune up with a field strength
meter. This would consist of a 0-1 milliam-
meter connected in parallel with a crystal
diode. A wire from each meter terminal
should be strung up near the transmitter
antenna.

If your station communications receiver
has an “S” meter, the transmitter may be
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tuned for maximum reading. Occasionally
this method will produce false answers,
however, so the field strength method is
strongly recommended.

Good hunting and choice DX! The author
is currently operating this transmitter on
11 meters (27.05 mc.) and 10 meters (28.15
mec.) and will keep an ear glued to the
speaker listening for a “CQ-TR.”

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
What Goes In Between?
(Continued from page 71)

manual accompanying the preamplifier and
power amplifier must be checked again at
this point to determine the necessary re-
quirements of cable and plugs.

Connecting the Speaker. The remain-
ing chore (and it really isn’t) is to con-
nect the speaker. The power amplifier will
contain a terminal strip offering a variety
of output connections, usually C (Com-
mon), 4, 8 and 16 ohms. All you need do
is check the speaker specifications to de-
termine its impedance rating and connect
it between C and the appropriate terminal
to match your speaker (R1 in diagram).

The wire for this can be 300-ohm TV
lead-in or plain rubber-covered lamp cord
or the equivalent. If the distance between
speaker and amplifier exceeds 50 feet, a
heavier wire is recommended. Shielded
cable is not required since the line is at
very low impedance—and not susceptible
to hum pickup.

After wiring, plug in the power cords
and check out all components. Should one
unit fail to work, check the wiring for pos-
sible short circuits and interchange its
shielded input lead with one that works.
If the unit then operates properly, there
must be a defective solder connection at
either end of the lead you replaced.

If there is excessive hum, say, in the
phono channel, and all hum adjustments
have been made, try connecting a single
wire lead from a cold water pipe in the
house to the shield portion of the phono
plug. Then readjust all hum controls.

Should hum persist, change the position
of the phonograph with relation to other
components. You might find that the hum
is being induced in the pickup itself by a
power transformer of one of the other
units. Make sure all plugs are pushed all
the way in, tightly, and check all solder
joints where shield and plug meet.

Always say you saw it in—POPULAR ELECTRONICS



Hi-Fi Highlights
(Continued from page 83)

L 4

27 Thirty-watt ampli-
fier, kit and factory
wired, features four
equalization posi-
tions, three low-level
inputs, three high-
level inputs, concen-
tric loudness and
level controls. Out-
put stage uses four
EL84's in push-pull
parallel, Eico HF-32.

Ceramic stereo cartridge has 0.3-volt out-
put and is compatible with older LP records.
The new turnover model shown will also
play standard 78-rpm discs. Sonotone 8T7.
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Squawk with the Transihorn
(Continued from page T7)

You could substitute a “‘standard” paging
trumpet (such as a University Type MIL-
45) for the “Cobra.” An ordinary loud-
speaker might be used for indoor applica-
tions, provided the speaker has a 45-ohm
voice coil. A loudspeaker or paging trumpet
with a low-impedance coil will do if you con-
nect its leads to the transformer secondary
(rather than across the blue and brown
primary leads as in the schematic.)

Other transistors can be used in the cir-
cuit, such as the CBS-Hytron 2N256, Syl-
vania 2N307, or RCA 2N301. However, it
may be necessary to experiment with bias
resistors R1 and R2, trying values from 47
to 120 ohms for best operation.

You can change the tone quality of the
signal by substituting different-value coup-
ling capacitors for C1 and C2, or by con-
necting a capacitor (0.02 to 0.5 pfd. at 400
volts) across the transformer primary. Al-
most any 6-volt battery will do. B0
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DX‘ing the Airlanes
(Continued from page 86)

tune across the 5-, 8- or 13-mec. bands until
you find an active channel, then leave your
receiver set on this frequency for a while,
and log the various stations as they come
on and go off. Most transmissions are short.
When stations call each other, they
give the ID (identity) of the calling station
last. For example, Wake will say “Guam
from Wake,” or simply “Guam—Wake.”
Since the ID’s are brief, it sometimes takes
a while to identify weak signals. However,
an ID is usually given at the beginning and
end of each contact. Using a tape recorder
can be helpful; transmissions ean be played
back if station identification is missed.
Sometimes a rare country can be logged
by studying airline schedules to determine
when a plane is landing or taking off. For
example, as there are only a few planes
landing at the Cayman Islands, the airport
station there is seldom in operation. But
there is a flight leaving Miami for the Cay-
mans on Saturday at 8 a.m. EST (Eastern
Standard Time). By checking Cayman’s
6537-kc. frequency at that time, Cayman
can be heard contacting Miami to receive
information on the plane’s departure,
During the period around dawn, interest-
ing reception can be picked up on: 8845 ke.,

112 Always say you saw it in—POPULAR ELECTRONICS
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from the South Pacific, including Auckland
(N.Z.), Canton Island, Nandi (Fiji Islands)
and Sydney (Australia); 8862 kc., from the
West Pacific, with stations such as Guam,
Okinawa, Taipei, and Wake; and 8871 ke,
the Far East route (India to Australia),
which is used by Bangkok, Darwin, Djakar-
ta, Rangoon and Singapore. The 13,344-,
13,354- and 13,284-kc. channels of these
groups are also in use at times during this

FREQUENCIES

(ke.) AREAS

5499 Southeast Caribbean

5506 East Africa, West Pacific
5521 West Africa, North Pacific
5536 West Pacific

5551 Europe, East Pacific
5566 East Caribbean

5581 Eastern South America
5589 Europe, Mediterranean
5604 Middle East, East Pacific
5611 Far East

5619 Central America

5626 North Atlantic

5641 North Atlantic, South Pacific
5671 North Atlantic

6537 Central Caribbean
6567 Caribbean, Europe
6582 Europe

6612 South Atlantic

6664 Western South America

8820 West Africa, Western South
America

8837 Caribbean

8845 Middle East, South Pacific, East-
ern South America

8862 North Atlantic, West Pacific
8871 East Caribbean, Europe, Far
East

8879 South Atlantic, East Pacific
8888 North Atlantic

8913 North Atlantic

8930 Europe, East Pacific

, 8939 North Pacific

8956 East Africa

10,021 Central America
11,299 Europe

13,264 North Afantic

13,274 North Pacific, South Atlantic
13,284 North Atlantic, Far East
13,304 West Africa, East Pacific
13,314 Western South America

13,324 North Atlantic

13,334 East Africa, Middle East, East
Pacific

13,344 Caribbean, Eastern South Amer-
ica, South Pacific

13,354 West Pacific
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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. Over 375
tubes now listed, includ-

ing 0Z4 tube. New listings
available. Saves precious

time and quickly pays for =

itself. Also available with

714" meter. =
Model 301P, illustrated .
with 414" plastlc front meter in oak carrying case,
$47.50; In Kit Form, $33.2!
Madel 3010 Sloping Countel Case, $46.50; Kit, $32.60.
Madel PTA, 'Pictare Tube Adaptor (to check and rejuve-
nate plcture tubes) $4.50

New! ENC Mode! 108
Handi Tester

The only appiiance 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

b extra cost. Complete with test leads
g and instruction manual. Wired,
$15.95; In Kit Form, $12.95.

NEW! EMC Model 905-6A
Battery Eliminator, Charger,

and Vibrator Checker

A MUST for auto radio service, |

Features continuously variable

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. Mode! 905, Baitery

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 Checkmg} Wired, $9.70

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

NAME
STREET
CITY __ - STATE

Electronic Measurements Corp.
E M c 625 B'way * New York 12, N, Y.
Ex, Dept. 370 B'way, N. Y. 13
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The World’'s Only Correspondence
Course in Wire Tapping

A complete course in Electronic and Photographic Surveillance
Equipment illustrated with photographs, drawings, and schema-
tics of special equipment,

This course, written for professional detectives, presents man.

new techniques in Wire Tapping and Bugging. A catalog of
Electronic and Photographic Surveillance Equipment is included.
Each lesson is concluded with a fiction story example showing
the practical uses of the material of that |esson. Personalized
Quizzes are given, and questions answered; a certificate of com-
pletion is awarded.

The following is an outline of the course:
LESSON 1. “Wire Tapping"” LESSON III."‘MIcm & Infra Photog-
The Wired Tap raphy”
Wireiess Wire Tapping
Fiction “Tom Makes a Tap

Microphotography

Film Processing

invisible Pholozra:hy

Remote Photography

Fiction “Tom and the Nude Spy"
LESSON 1V, “Telascopic Photography™
Directional Microphones ?:.’.'!i:.ﬂﬂ'?ﬁ?«%ﬁf-pny
Recording Equipment and Tech- Geometric Ramifications of Aerial

niques Phololrlphg
Fiction “All Hell Breaks Loose" Fiction “Tom Spots An ‘Out’ House'

LESSON V. "Tailing"

The Wireless Yail
Radio Direction Finders
Fiction ""The Conned Con-Artist"

The FULL COURSE just $22.50, Complete.
C. CARRIER CO.

§880 Hollywood Bivd. Hollywood 26, Calif.

LESSON i1, “Bugging"
Wired Bugs
Wireless Bugs

Dept. JE

NEW MAGIC RADIO WALKIE TALKIE !

YOUR OWN POCKET SIZE RADIO STATION!
BROADCASTS TO ANY 1IOME OR CAR RADIO WITH-
OUT WIRES OR HOORUPS! Wt. only 5 oz. Blze (135x2%4x
135%). Built-in ulucopi;n" antenna. Powerful z‘un-i-wrm
it i h in swite

setter,
Runs for weeks on sell: ined flashlight b Du-
rable plastio case. With this Radio Talkie you CAN TALK
TO QOUR FRIENDS UP TO A BLOCK OR MORE
! Talk up to 1 mile or more between two automo-
bileal INSTANT OPERATION! Just push bution to
1alk! No license needed. Uses inductive field magnetic
radiation, Usefvl and real fun in » million ways
GUARANTEED TO WORK, 1 YEAR SERVICE
GUARANTEE.
SEND ONLY $3,00. (cash, ck, mo) and pay post-
man $9,99 CODgocMﬁe ot send $12.99 for prepaid
delivery, COMPLETE READY TO OPERATE with
instructions and hundreds of waye and tricks for broad-

casts thru any radio you desire, Price mnyxxo up soon so
xet your NEW POWERFUL RADIO WALKIE TALKIE
= NOW. Available only from

WESTERN RADIO Dopt. REL-83, KEARNEY. NEBR,

HEAR THE WORLD with the ANTENNA HAMS USE!

HORNET FOLDED DIPOLE KITS _ g L

FOR 5 LOW FREQUENCY AMATEUR BANDS

80 Meter Kit—-$9.95 40 Meter Kit—$7.65 20 Moter Kit-$4.15
15 MeterKit—$4.95 10 Moter Kit—-$4.50
PREPAID IF CASH WITH ORDER!

HORNET ANTENNA PRODUCTS CO. ousican, oxia.

BE IN BUSINESS FOR YOURSELF!

Repair Radio and TV Loudspeaker Systems

Two Hundred and Fifty Dollars ($250.00) will enable you to
completely set up a Radio and TV Speaker Repair Service, Our
company, after many years of research, manufacturing, and dis-
tribution of parts for the repairing of speaker systems, has de-
veloped a complete program for the potential speaker repairman,
Our program i ] Y t, parts, and instruc-
tions that will open the door of your own business . . . Write
today for further information on owning your own Speaker Re.

pair Business . .

WESTERN ELECTRONICS COMPANY
10551 W, 4lst Ave, Wheatridge, Colorado
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period, but are less active than the 8-me.
channels,

Norfolk Island, a speck in the South Pa-
cific, can be heard daily on 8888 kc. at 0650
EST, giving weather information to Sydney.
Lord Howe Island follows on the same fre-
quency at 0655 EST with its weather.

Late afternoon and early evening is an-
other interesting time to tune in on: 8820
ke., used from West Africa by Dakar, Rob-
erts (Liberia), Kano (Nigeria) and Sal
(Cape Verde Islands); 8845 ke., for Middle
East stations such as Bahrein Island, Bei-
rut, Damascus and Teheran; and 8956 kc.,
for East Africa, including Khartoum and
Nairobi.

One of the most active areas is the North
Atlantic route. Gander (Newfoundland),
Shannon (Ireland) and other stations can
be heard contacting planes on 8862 and 8913
ke. during the day and early evening, and
on 5626 and 5641 ke. during the night hours. -
Progress of planes flying the North Atlantic
can be followed as they check with their
contact stations.

In the “off-route’ bands, the most inter-

esting channels are the Military Air Trans-
port System (MATS) frequencies: 4724,
6730, 11,228 and 13,215 ke. These are used
by MATS stations and planes throughout
the world. Listen for: Johnston Island,
Wake, Midway and Okinawa in the early
morning; Lajes (Azores), Keflavik (Ice-
land), Thule (Greenland) and Wheelus
(Libya) in the afternoon and evening.
_ Verification of reception of many aero
stations can be obtained by sending accu-
rate reports to these stations. List the fre-
quency, date, time, contacts heard, read-
ability and strength. The reports should be
addressed to: Officer in Charge, Aeronauti-
cal Radio Station——; followed by the air-
port name, city and country. Most of the
airport names are listed in the Pan Ameri-
can Airways schedule.

Return postage should be sent with re-
ports to these stations, since they do not
ask for reports from listeners. U. S, SWL's
can send a 7-cent airmail stamp to stations
in the U. S. and U. S. Territories, and an
International Reply Coupon (available at
most Post Offices for 13 cents) to stations
in foreign countries. Aero stations do not
have printed QSL cards such as broadcast
and amateur stations use, but will verify
by postcard or letter, or on a prepaid reply
card if you wish to include one for their
convenience in replying. -0

Always say you saw it in—POPULAR ELECTRONICS



Kit Builder’s Korner
(Continued from page 81)

or unmodulated signal generator. Or it can
be set up as a wavemeter which will read
the frequency of oscillation of an external
circuit.

The GDO can also be used to determine
unknown values of capacitance between
70 and 2000 pefd., to measure the inductance
of r.f. coils, to determine the @ of a tuned
circuit, to pretune a transmitter, etc. The
Heath manual devotes several pages to
brief explanations and instructions on these
uses. Your local library’s technical section
can provide you with additional data.

Comment. If you start construction of
the GD-1B immediately after supper, you
should have it ready to go before bedtime.
Or if you're one of the slow-but-sure-type
workers, it might take 1% evenings.

As can be seen, the dipper is a com-
pact handful. The tuning control is thumb-
operated, and band-changing is accom-
plished by plugging in the appropriate
range coil. The coils themselves are pre-
wound and come in a neat storage box.

Reasonable care in wiring (wire place-
ment is critical because of the frequencies
involved) will reward the home constructor
with a reliable instrument that deserves a
place on any workbench. —fo-

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Electronics—Missile Control
(Continued from page 44)

the tilt or the azimuth changes from what
it should be beyond certain limits, the offi-
cer only has to push a button which sends a
signal to the missile and destroys it.

importance of Radar. The new instru-
mentation radar, XN1, built by RCA and
pictured on our cover this month, plays its
part after the early ELSSE launch phase.
Information from this radar feeds position
information to an IBM 704 computer. The
computer has been programed to predict
where the vehicle would impact were the
fuel cut at any time. The computer supplies
information so that the range safety officer
and Air Force officer know at all times
where the vehicle would impact if either
were to push a big red “destruct” button at
the operating position. This is known as the
impact prediction system.

When a missile is fired, the radar is di-
rected where to point so that it will see
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Learn at Home

in your spare time

'to Fix Electric
Appliances

-

|
| P Eiat, S EH

- e 0
Better Puy—More Opportunities
Get into a field where there is important work and opportunity for
the trained man. Millioms of electric appliances are sold every year.
Every wired home now has an average of 8. Many of them n
service and repair, Owners pay well to have them fixed quickly,
properly. This i3 your epportunity for a better job, your own part
time or full time business. NRI can give you the training you
need, at home, in your spare time.

Spare Time Earnings Start Soon

Soon after starting you will be able to earn extra cash fixing
toasters, clocks, fans, vacuum cleaners, etc., for neighbors and
friends, Keep your job while learning and earning. Put spare time
to work for you. Work in your basement, garage, spare room. You'll
be amazed how easily, quickly you, too, can start earning many
extra dollars. NRI shows you lmw. Even before you finish training
your spare time earnings may pay for the course and equipment.

NRI Sends Tester to Learn and Earn

You need proper equipment to service today’s automatie appliances.
With this course you get parts to build professional type, multi-use
Appliance Tester. You learn to use it. Takes guess work out of
servicing. Mail coupon for FREE book and Sample Lesson. See
how easy it is to leam. Find out about NRI—a school that for
more than 40 years has been

training men, through lome study, :
for success, good pay jobs. (ur
reputation, record, exp=rience bzck
up this course. Wrice now o:
National Radio Insti-ute, Deot.
D4H8, Washington 16 D. C.

Lesson and B;)olf 2 o .
Mail this NOw! "y
| NATIONAL RADIO INSTITUTE

Dept. D4HS, Washington 16, D. C. l
| Send me Lesson and Book Free. No Salesman will call. i
|

| NAMO eneesermnossooscossmesnsossossocsnnacs Age-cococences |
| Address:---eeeseosmemmnnnnmessanesessnnnnenanssoouannees |
l City.eeramrecmeraosoorvoneenses Zone....... State..cceceenven (
[L_ACCREDITED, MEMBER NATIONAL HOME STUDY COUNCIL |
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EE g EHE WE g mEE MR o

AN ELECTRONIC BRAIN !
THAT SENDS MORSE CODE .

ICONOXEXTYYXPYEYR]

S e v 05

As the typewriter is to handwriting, so the
CODETYPER is to manual sending. Have a
perfect fist with a CODETYPER., Eliminate
‘signature,” ‘‘glass fist” and poor sending at
high speeds. Just clip across your regular key
and touch the buttons to get machine perfect
code at any speed from 10 to 75 wpm, An
mvaluable. device for code-teaching as well,
Self-contained keying relay, monitor, power
supply. 12 tubes, printed circuits and switches,
high-impact cdase. 115V. AC/DC. Send check
or money order, we pay shipping in 5
COD’'s are FOB, Y P = e

Corlefyper o‘[)aéora tories

1027 CASA VISTA DRIVE o POMONA, CALIFORNIA

- o ol
POPULAR ELECTRONICS
HAS A BUYER FOR YOUR

USED EQUIPMENT

If you have equipment, components, or parts to
sell, look to the classified columns of POPULAR
ELECTRONICS for fast results.

Your message, placed in our classified columns, will
be read by more than 265,000 electronics fans. Best
of all, your classified ad need cost you no more
than $5.00.

For further information, write:

Martin Lincoln
POPULAR ELECTRONICS
One Park Avenue, New York 16, N. Y.

ENGINEERING DEGREES

(" )E.E. Option Electronics or Power

Earned Through HOME STUDY
or Residence Work

5719-W Santa Monica Bivd.
HOLLYWOOD 38, CALIFORNIA

Operating as Coliege of Engineeri only at present____|

PACIFIC
INTERNATIONAL
UNIVERSITY

LOOK

NO FURTHER . . . IF YOU'RE

UNHAPPY WITH “Hi" HI-F)

PRICES. WRITE FOR OUR

UNUSUAL AUDIO CATALOG.

KEY ELECTRONICS CO.

120-B Liberty $t., N. Y, 6
- Phone EV 4-6071
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NUCLEAR ENGINEERING COURSE

This fall will see the launching of the first
home-study course in nuclear engineering. It
will provide advanced education in the field fo
fill the predicted need for nuclear engineering
technicians. The course will be given by CREI
Atomics, Inc., 3224 1&th Street, Washington,
D. C., a subsidiary of Capitol Radio Engineering
Institute.

the target. Information usually comes from
sources close to the missile. This is known
as target acquisition data and is provided
to the XN1 which then gets on track. This
is known as a monopulse radar.

The position of the ‘“dish” is taken off
digitally by digital pickup devices, and the
range is also taken off digitally and is fed
to the data transmission system in terms of
frequency tones transmitted over regular
land lines to the Cape where the computer
is located. Another one of these radars
situated at Grand Bahamas does the same
thing and information is transmitted digi-
tally through a submarine cable. The rea-
son for using digital devices is that greater
accuracy can be maintained and more pre-
cise bits of information transmitted dealing
with elevation range.

The impact prediction system is only
one of the many fascinating functions of
electronics at the missile test center. Our
congenial host, Harold Moriss, Manager of
Instrumentation Engineering at RCA, ex-
plains the necessity of electronics as fol-
lows:

“In the six divisions of instrumentation
which I have made in my organizational

Answer to crossnumber puzzle appearing on page 68,
Always say you saw it in—POPULAR ELECTRONICS



setup, five of them are completely elec-
tronic, the sixth one is optics. Without
those five that are completely electronic,
we could make no measurements on the
missile program at all. Things are happen-
ing so fast that the human mind cannot
interpret or measure without electronics.
Further, they're happening at a distance—
in other words, we can’t ride along piggy-
back on the missile to find out what's going
on.

“We must make measurements and make
these electronically and transmit them to
the ground for later analysis. I think the
key to the whole problem is speed and
measurement at a distance. Of course the
word telemeter, I believe, comes from the
Greek which means to measure at a dis-
tance. This is precisely what we are doing
with our radar systems of both pulse and
c.w. type because they do the same thing.
So, without electronics there would be no
missile testing program.”

Job Opportunities. We learned from
Mr. Moriss that the engineers responsible
for these fantastic devices were generally
in their early 30’s. In answer to our ques-
tion, “What are the opportunities for young

people who are willing to study electronics
in this particular field?” he replied:

«] eouldn’t recommend any field more
highly. We've just scratched the surface.
T'm reminded of Columbus and the time he
set out from Spain to see if the world was
flat ar round—this is about the position
we're in regarding space work today. It's a
magnificent opportunity for anyone with
curiosity and ambition and who wants to
find out about the unknown.” 30—

AAA‘.AAAAAAAAAAAAAAAAAAAAAAAAAA

Transistor Topics
(Continued from page 66)

frequency p-n-p transistor functioning as a
comtination mixer-oscillator.

The oscillator operates over a frequency
range of 30.83 mc. to 37.5 me, as the r.f.
circuits are tuned from &8 to 108 mc. Thus,
the local oscillator frequency is one-third
of the FM carrier frequency plus 4.5 me. As
a result of the second and third harmonic
and mixing action, two signals are obtained
at the unit's output, an i.f. “picture” carrier
and an FM “sound” carrier 4.5 mc. removed
from the picture carrier. These output sig-

oy o s ELECTRONICS &
SPACE RESEARCH

Without electronics, the modern mir-

acle of space exploration would be
impossible. More and more, aviation
research and electronics are inter-
dependent—permanently allied.

That's why more and more men in
electronics are supplementing their
reading by buying FLYING, the world's
most widely read aviation magazine.
This month, FLYING features a fas-
cinating story on the revolutionary
guidance and control system to be
used with the experimental rocket
plane X-15.

Look for August FLYING at
your favorite newsstand-on
sale July 29, only 35c.
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Name your

v.s.4.

7 WONDERS
OF THE WORLD

and visit them
all FREE via TWA

TRANS WORLD AIRLINES
FUROPE aFmICA- 4514

own —

nals are coupled through a balanced output
transformer to the TV receiver.

Both the “picture” and “sound” carriers
are needed in TV sets employing an inter-
carrier-type audio system. Only the FM
“sound” carrier is used in older sets with a
separate sound i.f. strip.

Product News. Lafayette Radio (165-08
Liberty Ave., Jamaica 33, N. Y.) features
a number of transistorized products and
components in its latest catalog, including
a new six-transistor receiver (FS-110), and
a fully transistorized hearing aid selling for
under 30 dollars (F-360). New transistor
components include a receiver coil kit, sub-
miniature earphones, and transistor audio
transformers. For a free copy of the cata-

Just list any 7 places, people, or events in the
world that you would most like to visit and pho-
tograph, and you can win this fabulous contest!
TWA-TRANS WORLD AIRLINES will iy you to the
7 world wonders of your choice in luxurious com-
fort aboard a JETSTREAM® airliner!

AMERICAN EXPRESS will make all arrangements
for first class accommodations through its world-
wide Travel Service! Your expenses will be cov-
ered by safe, convenient American Express Travel-
ers Cheques, spendable everywhere!

POPULAR PHOTOGRAPHY reveals how YOU can
win this exciting contest—in the August issue.

Contest closes August 15th, Get your copy of
August POPULAR PHOTOGRAPHY now!

* Jetsiream Is a Service Mark Owned Exclusively by TWA

TEST TV & RADIO TUBES

=) with New 1958 2
2@ | ELECTRONIC
DETECTOR!

i |

% Localizes Broken Filaments!
* Pays for itself First Time Used!

= { * Checks BIG Picture Tube too!

log, write directly to the firm.

At least two major manufacturers—Dahl-
berg and Zenith—have introduced transis-
torized sun-powered hearing aids. Built into
special eye-glass frames, these units include
small storage cells to permit operation in-
doors and at night.

RCA recently demonstrated a completely
transistorized closed-circuit TV system. De-
signed for battery operation, the experi-
mental system employed a portable receiver
and a miniaturized TV camera.

Both Philco and Regency have introduced
“personal” transistor receivers designed for
earphone operation which retail for less
than $20.00.

One final tip before closing. Before too
long, automobile manufacturers will start
announcing their new 1959 models. Watch
for a variety of transistorized devices in the
new cars!

Safe, fast, easy. Latest 1958 Im-
proved Electronic Detector with
genuine GE neon lamp. AC & DC.
10-year guarantee. Fully illus-
trated directions. 50% of TV &
radio trouble due to bad tubes.
Now check tubes yourself & save
service calls! Also check & repair

appliances, heaters, fans, lamps,
broilers, irons, electrical circuits
& parts of car, house wiring. Or-
der direct. Only $3.98. Deiuxe
Model (with cover), $4.88. Money
back guarantee. FREE with Deluxe
Mode!, Wholesale Discount Sheet.
Buy GE, Sylvania tubes & parts at
409, off. THORESEN, Inc., Dept.
71-H-124, 585 Water Street, New
York 2, N. Y.

See you next month. . . .
Lou

All-transistor Lafayette
hearing aid is smaller

HI-FI ACCESSORIES
wVidaire

SPEAKER SWITCHES, FADERS L-PADS, T-PADS

ON PANEL OR WALL PLATES, CROSSOVER NET-

WORKS, EQUALIZERS, VOLUME EXPANDERS.
AT YOUR NEAREST SUPPLIER OR WRITE

VIDAIRE ELEC. MFG. CORP. Baldwin, New York

EASY TO LEARN CODE [ <]

Learn or increase speed with an Instructograph
~—the Radio-Telegraph Code Teacher that takes
the place of an operator-instructor and enables
anyone to master code without further assist-
ance. Available tapes from beginners alphabet [~
to typical messvavges on _all subjects. Sdned [
range 5 to 40 WPM. Always ready—no QRM. [°F
J code’! w the

T have q! e :
Instructograph System. Write today for conven-
ient rental and purchase plans.

INSTRUCTOGRAPH COMPANY
4713-F Sheridan Road Chicago 40, lilinois

than a pack of cigarettes.

o L
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Among the Novice Hams
(Continued from page 89)

r.f. amplifier tube, instead of its plate input,
it will require very little audio power to

modulate the screen voltage 100%. How- .

ever, if the modulation is applied to the
screen without first decreasing the screen
voltage, the amplifier plate current will fol-
low the screen "voltage; but, as the plate
voltage remains constant, the power output
only Qoubles—instead of quadrupling—on
modulation peaks. The result is a very dis-
torted output signal.

By carefully adjusting the transmitter
antenna loading to just beyond the point
that gives maximum power output, and
then reducing the d.c. screen voltage until
the plate current is cut in half, the normal
70% efficiency of the amplifier is also eut in
half. Consequently, the power output is
quartered. Then modulating the screen
causes the output to swing from zero to
four times its unmodulated value at 100%
modulation, as required for distortionless
modulation.

Recommendations. A major disadvan-
tage of screen modulation, compared to
plate modulation, is the resulting lower
output. Also, the screen-modulation charac-
teristics of available tubes are not quite as
good as their plate-modulation character-
istics. Therefore, the audio quality from a
screen-modulated transmitter is usually not
quite as good as from a plate-modulated
one.

Use plate modulation if you can afford
it. But if first cost is most important,
screen modulation gives excellent results at
a cost of a loss of one-half to one “S unit”
in signal strength.

A 90-Watt Transmitter. The WRL
Globe Chief 90-A is a crystal-controlled,
band-switching, c.w. (code) transmitter
covering all the amateur bands from 160
meters through 10 meters, including the
80-, 40-, and 15-meter Novice bands. Its
6AG7 crystal oscillator drives a pair of 807
tubes in parallel to a maximum input of
just over 90 watts. A pi-network tank cir-
cuit matches the transmitter output into
the usual range of antenna systems.

The built-in power supply utilizes a
5U4GB rectifier. It delivers 475 volts at 235
ma. when the transmitter is loaded to its
maximum rated power input of 90+ watts.
At this input, the Globe Chief delivers 60
watts to the antenna on all bands up to 15
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self-service tube testers offer a lucrative
BUSINESS OPPORTUNITY for you...

ik

N

" Start a big income
\ producing tube tester
route without giving
up your present job or business.

I¥ you ever planned some doy of starting o solid growing busi-
ness, this is the fime to do so. Place Century's money-moking
seif-service tube festers with tubes on consignment in drvg
stores, luncheonettes, super-markets and other retail outlets,
Consumers test their own radio and TV tubes outomatically 12
hours @ day — 7 days a week, Defective tubes ore replaced on
the spot for highly profitable sales, Each Cenfury tube tester
you place can net vp 1o $1000 o year . . . and there is no
Himit fo how many you can handle spare or full time.

No selling required . . . Century backs you up with a proven
plan of aperation, sales literature, window streamers, etc.

Learn haw you can start to build @ good business of your own
in this unlimited market, without giving up your present
source of revenve. Write today for FREE booklet that tells all
about this baaming business.

CENTURY ELECTRONICS CO., INC.
Dept. 808, 111 Roosevelt Avenue, Mineola, N. Y.
e Ll P i

Still the only genuing plan

for bui ding a high

fidelity speaker system ...
stereo or monaural . . . that
will never be obsolete!

All University speaker components have built-in versatility.
The world’s widest range of dual impedance and adjustable
response woofers . . . speakers for use as mid-range and/or
treble response . . . adjustable networks . . . all guard against
obsolescence. Start as modestly as you like—with one extended
range speaker for monaural or two for stereo—and as your
budget permits, add complementary speakers until you achieve
your ultimate aspirations. At every stage, your original speak-
er(s) remains an integral part of your system.
Send for this free P+S+E booklet. It lists many
popular systems you can build the P+S+E way,
plus complete data on all University speakers,
networks, enclosures and enclosure kits. Write
Desk A-7, University Loudspeakers, Inc., 80
South Kensico Avenue, White Plains, N. Y.
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Shrinks Heniorrhoids
New Way Without Surgery

Science Finds Healing Substance That
Relieves Pain—Shrinks Hemorrhoids

For the first time science has found a new healing
substance with the astonishing ability to shrink
hemorrhoids and to relieve pain—without surgery.

In case after case, while gently relieving pain,
actual reduction (shrinkage) took place.

Most amazing of all—results were so thorough
that sufferers made astonishing statements like
“Piles have ceased to be a problem!”

The secret is a new healing substance. (Bio-
Dgnet‘)—discovery of a world-famous research in-
stitute.

This substance is now available in suppository or
ointment form under the name Preparation H.* Ask
for it at all drug counters—money-back guarantee.

*Reg. U. S. Pat. Office

TEST AND DESIGN TRANSISTORIZED

CIRCUITS . .. EASIER. . . FASTER!

WITH THE SECO PS-2
BATTERY ELIMINATOR

Perfect for testing and servicing
any low power transistorized
equipment — takes place of bat-
teryl Supplies clean, filtered DC.
Output is continuously variable
from 0 to' 15 volts. Ideal for de- \

signing fransistorized circuits to select optimum perform-
ance with least current drain! Can’t be damaged by a
short cireuit.

MODEL PS-2 Complete with jacks, leads, clips. $13.95

Write for free literature today

SECO MANUFACTURING CO.
S ENGINEERING

5015 Penn Ave. So., Minneapolis, Minn.

ep courses.
Spacious campus, 20 bldgs.: dorms,

DEGREE IN [ B St st
27 MONTHS | 2% Washirgep, aguievara

Keeping pace with progress

INDIANA TECHNICAL COLLEGE
INVENTORS

REGISTERED PATENT
ATTORNEY
ASSOCIATE EXAMINER
U.S. PAT. OFF. 1922.1929

Patent Attorney & Advisor
U. S. NAVY DEPT. 1930-1947

PATENT LAWYER

Send for
PATENT INFORMATION
Book and
INVENTOR’S RECORD
without obligation

GUSTAVE MILLER

88-PE WARNER BUILDING
WASHINGTON 4, D. C.

el ' 1ICE REDUCED ON

.22 CAL. GERMAN AUTOMATIC

$6.98 and_$7.98 elsewhere—our
price only $4.98! Famous .22 cal.
German 6-shot repeater. For fun,
sports, protection nﬂmnn prowlers.
Fires only blanks. No permit need-
ed. Seu-cjectmg clip. Satety catch,
Cleaning brush. eLuxe handle. 4
inches long. shi;ped anywhere except to

N.Y. & Calit. Send $4.99 for prompt

FREE delivery. Sorry No COD’s on Fire-

e arms. THORESEN, Inc., Dept. 71-H.1110,

585 Water Street, New York 2, N. Y.
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meters. On ten meters, where the 807's per-
form as frequency multipliers, the output
power is 30 watts.

A mark on the plate milliammeter scale
indicates what the plate current should be
to obtain the maximum authorized Novice
power input of 75 watts. This power input
results in a solid 50-watt output on the
Novice bands.

A “tune-transmit” switch permits tuning
the oscillator without overheating the 807’s
or spotting frequencies without putting a
full-power signal on the air. Modified grid-
block keying virtually eliminates the pain-
ful shocks from the key that are always
a possibility with the simple cathode key-
ing generally used in inexpensive c.w. trans-
mitters.

Screen Modulator. The WRL SM-90
screen modulator will convert practically
any c.w. transmitter, except simple one-
tube ones or those having a triode final,
with a power input up to 100 watts or so
into a screen-modulated phone transmitter.,
It can be fed from a high-impedance crystal
or dynamic microphone, and employs a
12AXT7 dual-triode speech amplifier to drive
a 12AU7 “cathode-coupled” modulator.

The SM-90 plugs into the accessory
socket of the transmitter, after a few wir-
ing changes are made in the latter, and ob-
tains all operating power from the trans-
mitter. Unplugging the modulator and in-
serting a shorting plug in the accessory
socket restores the transmitter to its orig-
inal operating condition.

Universal Plate Modulator. The WRL
UM-1 modulator was described fully in “Kit
Builder's Korner,” page 73, PopuLAR ELEC-
TRONICS, June, 1958. It can plate-modulate
almost any c.w. transmitter with an input
up to 100 watts. It takes a high-impedance
crystal or dynamic microphone or a single-
button carbon microphone.

News and Views

Charlie, KN2RDA, has made 63 contacts in
14 states, Austria, Canada, and Puerto Rico
in three weeks of operation on 40 and 15
meters. He feeds a vertical antenna with his
Heathkit DX-40 transmitter and receives
with a Hallicrafters SX-100. . . . . Another
l4-state man is Terry, KNSPOP, His record is
80 contacts in a month with a DX-40 trans-
mitter, Windom antenna, and Hallicrafters
S5-85 receiver. Terry tries to “QSL” 100% and
offers to schedule anyone wanting a Texas
contact. - Ray, KN4UQA, waited six
weeks for his Novice license to come after he
took the test. K4AH, K4RSD, and KN4TPU
have been his helpers and teachers. Thirteen
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states worked and confirmed in three weeks
on 40 and 15 meters indicate that his Knight
50-watt transmitter, Hallicrafters S-38E re-
ceiver, and 65’ folded dipole antenna are
working well.

Ed, KN4RB@, should have his General Class
license by the time you read this. In his ten
months as a Novice, his Johnson Adventurer
transmitter pushed his signal into 20 states
on 80 and 40 meters via a 75 antenna, 15
high. Ed listens with a Hallicrafters S-38D
receiver, QSL’s 100%, and gets a 60% return.
He is president of the Powhatan Amateur
Radio Club. Mike, KN6KMM, just
passed his General Class exam after 2%

Study Guide

Here’s a tip for all those who are using
the “License Manual” as a study guide in
preparation for the General/Technician/
Conditional Class examination. There are
ten questions and diagrams in the Extra-
Class section of the manual which you
should study as well as those in the Gen-
eral-Class section. Many applicants over-
look these questions and have trouble
passing the examination as a result. A
footnote to the General-Class section of
the manual gives the numbers of the
added questions.

months as a Novice. In that time, he has
worked 27 states, 24 confirmed, with Australia
being his best DX. A Heathkit DX-20 excites
either a 15-meter “ground-plane” antenna or
a 66’ end-fed wire. A Heathkit AR-3, helped
by a Q-Multiplier and a preselector (see Por-
ULAR ELECTRONICS, February, 1956), does the
receiving. Mike operates on 15, 40, and 80
meters. He offers to help prospective Novices
obtain their licenses. . . . . Pat, KNOOIW,
“wasted” five weeks after securing his li-
cense in getting on the air; so he worked 25
states the first 25 days. At the end of a
month, he had 26, with 22 confirmed, in 95
contacts on the 80-, 40-, and 15-meter bands.
Pat uses an Adventurer transmitter to excite
a Windom antenna. His pet peeve is those
“sincere” promises of a QSL card, immedi-
ately followed by no card—ever.

Mike, KN7CAZ, started out with a 15-watter
lent to him by WT7FON, a science teacher
who helps many Novices get on the air. After
six weeks with that rig, Mike graduated to a
DX-40. Now, after four months on the air,
he has 38 states worked, plus many contacts
with Canada, Alaska, and Hawaii. Mike
operates on 15 in the daytime and on 80 at
night. He and his friend, Larry, KN7CFX,
will schedule anyone needing a Washington
QSL card. Mike’s 200-odd contacts have
netted him only 80 cards. . . . . Bill,
KN5MUS/MM, keeps many of the stations he
works confused with the “/MM” he tacks on
the end of his call letters. The mysterious
letters stand for “maritime/mobile,” required
because Bill does all of his operating from the
tanker “S.S.R.E. Wilson,” on which he is sec-
ond engineer. FCC regulations keep him on
15 meters, where his WRL Globe Chief, 15-
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CHASSIS
HOLES
FAST!

ROLND SQUARE

Smooth, accurate openings made in 12 minutes
is Punch

lee Radio Ch

Quickly make smooth, accu-
rate holes in metal, bakelite, or
hard rubber with a GreenLEE
Chassis Punch. Easy to operate
. simply turn with an ordi-
nary wrench. Round, square,
key, and "D"" types . . . wide
range of sizes to make openings
for sockets, plugs, controls,
meters, terminal strips, trans-
formers, panel lights, etc. As-
sure pcr}) ct fit of parts and
professional finish to every
job. Write for descriptive liter-
ature. Greenlee Tool Co., 2388
Columbia Ave., Rockford, 1.

or less with Gr

?%nyzfd -%%J

CUSTOM HI-FI CABINETS

MODEL
GPC
1000

FEATURING
“FREE-FLOATING
SOUND”

MODEL
GPC : )
600 : 1

: ibly priced i es of alf typu Model-
illustrated feature “FREE FLOA‘IING" enclosures . . mpact,
one-umit beauty with multi-unit isolation. Novel aPP'lCIhOI’lI of
finest hardwoods and durable laminates. See your local Distribu-

tor—or
SEND COUPON FOR FREE LITERATURE

____________________ -
GROMMES-PHILLIPS sass_ M Lawsnen, Ave. |
AME ... ...t ittt et et et et e e
I :D::Ess ........................................... I
L+ 2 STATE........... !
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WE ARE NOT
TRYING TO

ATTRACT
ATTENTION

BUT ...
HAVE YOU SEEN

MICROLOG

The only completely miniaturized analog
computer. You will solve algebra, calculus
and higher mathematics after a few hours
practice. No extensive knowledge of math
required!

EBE Inc. Computer Mfg. Div.
1015 Atkin Ave., Salt Lake City, Utah

O Send one Microlog encl. $89.95
(O Send free information

(O Send catalog on other computers.
ATTACH NAME AND ADDRESS

ORDER BY MAIL and SAVE!

TV PICTURES TUBES

10BP4 § 7.95 | 16WP4  $15.20 J {;;;ﬁ 319.30 J 215;4 $14.95
| 4

12LP4 895 16TP4  10.95 19.30 | 21F| 15.95
148/CP4 9.95 | 17AVP4 1520 | 20CP4 1390 21WP4  17.30
16DP4 1495 | 178BP4  10.95 | 20HPs 17795 21YP4  15.95
16EP4 1590 [ 17CP4  17.00 | 21aP4 22710 21ZP4  14.95
16GP4 1590 | 176P4  17.60 | 21ALP4 20.95 24CP4  23.95
16KP4 1095  17HP4  13.60 | 21AMP4 13.95 24DP4 2695
16LP4 1095 | 17LP4 1360 | 21ATP4 20.95 | 27EP4  39.95
16RP4 1095 | 17QP4 1195 | 21AUP4 20.95 27RP4  39.95

"27”—8 month guarantee—all others 1 year. Aluminized Tubes
$5.00 more than above prices. These prices are determined to
include the return of an acceptable similar tube under vacuum.

ALL PRICES FOB CHICAGO, ILLINOIS. Deposit required,
when old tube is not returned, refundable at time of return,
259 deposit required on COD shipments. Old tubes must
be returned prepaid. We ship anywhere.

WRITE FOR COMPLETE LIST

—PICTURE TUBE OUTLET—

3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS
Dickens 2-2048

Your OWN — Modern DIAL

TELEPHONES

For private circuits or ex-
tensions to main line: easy
to rig up, invaluable for
. residential, farm, industrial,
estate uses. Surplus phones,
slightly used, fully standard, base complete with dial,
bell, cord, etc. Instructions and diagram included.
Working order guaranteed 100%: GOV'T COST: $32.50

Send check—

$ 50 we pdy postage; BOHNSACK
D

or C.O.D. EQUIPMENT €O.
each plus postage Box I1, Germantown, N.Y.

book tells all. How to do
. results obtained . . .

.0. Box 24F, Olympia, Washington,

LEARN = SLEEP!

100 page fact-filled illustrated instructjon

f t . what it costs
) plus hundreds of
.| time-saving hints. Price $2.00. Satisfaction
'. lg,uamn'.eed. Sleep-Learning Research Ass'n,

meter dipole, and choice of a Hammarlund
HQ-110 or Hallicrafters SX-100 receiver have
pushed and pulled his signal in and out of
41 states, 35 confirmed.

Wes, KGJUV, and Tex, K2VAB, may be
spending all their time playing chess with
each other over the air. Contact either of
them if you would like to play chess by radio.
Wes divided his eight months as a Novice be-
tween the three low-frequency Novice bands.
Now, he spends most of his “air time” chas-
ing DX on 20 meters, starting at 4:00 a.m.
His Globe Chief 90-A and S-38D have given
him 250 confirmed contacts in 41 states and
17 countries. The antenna tuner described in
PoPULAR ELECTRONICS, November, 1957, helps
the S-38D drag the signals in. . .. . Tex,
K2VAB, now runs 240 watts to a Johnson
Valiant transmitter into a “long wire” an-
tenna and receives with a Hammarlund
HQ-150. He has a D-104 microphone; so some
of his 44 states and five foreign countries may
have been worked on phone. . . . . Dave,
KN8HZN, is desperately looking for Rhode Is-
land, Delaware, and Nevada to complete his
WAS as a Novice on 15 and 40 meters. His
best DX is Israel and Australia, in a total of
14 foreign countries worked. All his work is
done with a dipole antenna, WRL Gilobe
Scout 680 transmitter, and Hallicrafters
SX-99 receiver.

Alan, KN5KAW, is organizing the “Bleed-
ing Fist Radio Club” for operators who, in
spite of all their efforts, are unable to make
contacts. His record is ome contact in 10
months of trying. This single contact was
made with a local with the aid of a telephone
call to set it up. “Between contacts,” Alan
has changed transmitters and antennas. (If
membership is retroactive, I am eligible, be-
cause I could not work out of the city for

CANADIAN HAMFEST

The 1958 Alberta Hamfest will be held in
Edmonton on August 23 and 24. A banquet,
a picnic and special events with prizes will be
featured. Everyone is welcome. For further infor-
mation, contact the Northern Alberta Radio
Club, Box 163, Edmonton, Alberta, Canada.

many months after getting my first license,
even though my transmitter worked wonder-
fully at other hams’ locations). . . . . Russ,
KN9LXV, waited 70 long days to arrive after
taking the examination, but in a week on the
air, he has made 56 contacts in 16 states, us-
ing an Adventurer to drive a 66’ doublet on
40 meters. He offers to help prospective Nov-
ices get their licenses. . . . . Stephen Cohen,
K2CYZ, (1900 Quentin Rd., Brooklyn 29, N.
Y.), also would like to help prospective ama-
teurs obtain licenses.

Contributors to News and Views: Charlie
Steinberg, KN2DRA, (15), 3 Dunster Road,
Great Neck, L. I, N. Y.; Terry Griffin,
KN5POP, (16), Rt. 2, Mt. Enterprise, Texas;
Ray Linaville, KN4UQA, 1106 E. Tunis St.,
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Pensacola, Fla.; John "Ed' Buck, KN4RBQ,
(16), RFD #2, Box 31, Powhatan, Va.; Mike
Cabourne, KN6KMM, 9534 East Underwood
St., Pico, Calif. (Tel.: OX-5-3900); Pat Win-
theiser, KNQOIW, 61A Nassau, St. Peter,
Minn.; €. Mike Lamb, KN7CAZ, (13), 557 24th
Ave.,, Longview, Wash.; William H. Riley,
KNSMUS/MM, (43), Tanker “SSR.E. Wil-
son,” 162-B Teichman Rd., Galveston, Texas;
Wesley Reinhold, K@JUV, 2627 Glaspeli, Dav-
enport, Jowa; Tex Birnholz, K2VAB, 634 High
St., Newark 2, N. J.; Dave Formet, KNSHZN,
1733 Clarendon N.W., Canton, Ohio; Alan
Rayne, KN5KAW, 4370 El Paso, Beaumont,
Texas; Russell Beard, KN9LXV, R.R. 2, Mt.

Carmel, Il
Let's read about what you did next month.
Send a picture of yourself and your station,
too, if you have a sharp one available. 73,
Herb, WIEGQ

AAAAAAAAAAAAAAAAAAAAAAAAAALAAAL

Short-Wave Report
(Continued from page 60)

The following is a resume of the latest re-
ports. All times shown are Eastern Standard
and the 24-hour system is used. At time of
compilation, all reports are correct. Stations
change frequencies and/or schedules with lit-
tle or no advance notice.

Albania—Radio Tirana, 6900 Kkec. carries
English at 1700-1730 and again at 2330-0030.
The latter xmsn is usually at good level.
11, 390)

Argentina—LRA, Buenos Aires, 15345 kc,
has an Eng. period at 1800-1900 followed by
Spanish to 2000. Reception reports are re-
quested. (59)

LRY, Buenos Aires, 9690 kc., is heard well
at 1930-2330, with Eng. news presented at 2300
and 2325 Tuesday thru Saturday. (59, 88, 313)

Austria—Osterreich Rundfunk, Vienna, has
an Eng. broadcast on 7245 kc. from 0430 to
0530 at good level. (11)

Belgium—World’s Fair Radio, Brussels,
operates in Eng. at 1930-2000 (except Wednes-
days) (Saturday at 1815-2000) on 9745 kc. (to
South America), and at 9655, 11,850, and
15,335 kec. (to N.A.) Reports go to World’s Fair
Radio, Post Box 26, Brussels 1, Belgium. (RL,
192, 338, 386)

Brazil—ZYR96, A Voz do Brasil, Sao Paulo,
9620 kc., is noted in Belgium from 1725 with
commercials but is difficult to read after 1730
due to QRM from Rome. (RV)

ZYE2, Radiodifusora de Macapa, Macapa,
4915 kc., has been heard at 0330 s/on in Portu-
guese. Latin-American marimba and organ
mood music noted to 0400. Signal good until
0415. A local government station, ZYE2 is
rarely heard. (61)

Bulgaria—Radio Sofia has been found on
15,330 ke. at 2000-2030 and 2200-2230. At 2030
and 2230 Sofia left the air and Moscow took its
place. This is to N.A. with Eng. news at the
opening. (59, 226, 378, 396, 420)

Burma—Burma B/C System (Myamna
Athan), Rangoon, is being reported on 15,365
and 9641 kc. as well as on the regular 11,764-
and 7118-kc. channels for its Eng. period at
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N0 Science ——
shows you how”to fi-

Learn by "EAR s

" ladies & gentlemen...
NOW YOU CAN LEARN AWAKE AND ASLEEP

Now, at last, science gives you an easy shortcut to
learning. With this amazing new tool, you “start”
to learn while awake—then the university-tested
Dormiphone takes over, contianes the learning proc-
ess for you while you go off to sleep.

Do you want to learn a language—Memorize a
speech or an array of important facts, figures, for-
mulae—Correct your speech—Break bad habits?
Eliminate drudgery, SAVE YOUR TIME—EFFORT. So
simple to use, children benefit—so helpful and prac-
tical it is used by scientists, educators, psychologists,
people of all ages, occupations.

Find out How the Dormiphone works FOR YOU.
‘Write for FREE Book or call for FREE DEMONSTRATION
—Get the Scientific Evidence Today.

J e e e e e = — —
MODERNOPHONE, INC.
292.088 Radlo City, N. Y. 20, N. Y,
Gentlemen: Please send me vour FREE Book. I am interested in l
learning more about the DORMIPHONE and what it can do for

I me. No sobligatlon—no salesman will ecall. I

] NANTEYd Maliel ool sms Bhda s abomidh dd b ams PasdaYon e ba's e ae l

I ADDRESS:" ..t tateotoeteetatioeasnciosoncanncnasnninss I

I CIT Yy wrrom o an wise cps mems « wox ZONE. ... STATE......... '
My main interest In Dormiphonics §s for: I
( g Language lLearning ( } Speech Improvement

' { Memorization i Sleep Inducement l

1 { ) Habit Correction 1 School or College Work 1

A BOX IS NOT
A MUSICAL INSTRUMENT!

ke It No Bkilled musical instrument
maker, Including even those in aho-

to perform the complicated
of transforming the vibrations of the
loudspeaker into sound.

In the KARLSON PATENTED* EN-
CLOSURES, speclally cwrved Internal
and external structures are used to
provide you with the highest per-
formance capabilities available in the
industry today. Actually the Karlson
Enclosure is one of the most fabulous
musical instruments ever created and
is capable of reprodueing every sound
from a baby's breath to the mighty
roar of thunder. After long and rig-
orous tests, we knhow definitely that
the Karkson Enclosure can outperfarm all other units now avail-
able on the market at any price.

R

Despite their fantastic performance characteristics these units
are avaliable to you in 20 different models in KIT, UNFINISHED
AND FINISHED FORMS, at prices vou can afford, ranging from
$18.60 to $174.00.

SEND FOR OUR COMPLETE CATALOG TODAY AND LEARN
HOW KARLSON ENGCLOSURE CAN B8E FITTED TO YOUR
SPECIFIC NEEDS.

“PAT, 22,816,619,

-------_-_-------q
KARLSON ASSOCIATES, INC., Cept. PES

433 Hempstead Avenue I

I West Hempstead, New York I

I Please send catalog. I

lName e T B e TR R I ATl R o A l

l INTIFEBNN b8 aicsom Al b e s & el Bei o 9 s, 8 < OB 3 1) 0 :
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l-lBERTY'_onnn_
T. V. PICTURE TUBES

AMERICA’S BEST . . . AMERICA’S LOWEST PRICE
GUARANTEED FOR ONE (1) FULL YEAR

LICENSED BY . . . RCA ... DUMONT .

10BP4  $7.50|17AVP4 s13 50 20HP4 $15.00|21EP4 su 50
12LP4A "8.75|178P4 10.95|20MP4 '14.00|21F/KP4 1575
14B/CP4 9.50/17CP4  16.50/21aP4  19.95(21MP4 19.95
1APd  14.98/176Pd 16 50|51 AL/ 51YPa 1550
16DP4  1350|17H/LP4 1350 -

166P4  1595/170P4 - 11.50| ATP4 19.95(21WP4 1475
16K/LP4 1050(17TP4  16.50(21AMP4 18.95/21ZP4  15.00
16R/WP410.50|19AP4  17.75|21AU/ 24CP4 26.00

16T/ZP4 10.50|20CP4  13.50] AVP4 19.95(24DP4  28.00

FOR ALUMINIZED TUBES ADD $4.00

Prices are subject to change without notice., Write for
price on non listed tubes, All prices F.Q.B. Wallingford,
Conn, Prices include dud. Send $5.00 deposit when
old tube dud is not returned. Deposit refundable at time
of return of dud, Dud must be returned prepaid. We
ship anywhere. Domestic, foreign, export.

TERMS: 25% with Order—Balance C.0.D.

LIBERTY TUBE CO.

HALL AVE., COR. CHERRY ST.
WALLINGFORD, CONN. COLONY 9-8038

NEW - MIDGET SHORT WAVE RADIO

World Wide Radio—Anyfime—Anywhere

Hear Buropo, Alrica, Russia Australin, Bouth
erjoan—ANYWHERE IN THE WOR
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| AUTOMATIC

®"MAGAZINE LOADING CLIP
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0915-1015 with news at 1000. Signals fair in
western areas. (396, 400)

Canada—R. Canada operates to the USA
at 2000-2040 on CKCX, 15,190 kc., and CKLP,
9585 kc., and to the Caribbean areas at 1645-
1740 (Eng. from 1705) on CKUS, 15,105 kc.,
and CKNS, 17,820 kc. (JH, 23, 399, 403)

Dominican Republic—La Voz Dominicana,
Ciudad Trujillo, has a special Eng. xmsm on
Saturday at 2100-2115 on HI2T, 9735 kc., and
possibly on HI4T, 5970 kc. The beginning of
the program is devoted to information about
the country; news to close at 2115. (RW)

Finland—The Finland DX Club has a
monthly program over OIXS5, 17,800 kc., and
0OIX4, 15,190 kc., on the first Tuesday at 1730~
1800 (to S. America) and at 2300-2330 (to
N.A). After Sept. 22, the times will be 0630-
0700 (to S. America) and 0830-0900 (to N.A.).
Reception reports are welcome and correct re-
ports will be verified by the regular Finnish
B/C Co. card as well as by a card from the DX
Club. Reports go to: Finnish B/C Co., Union-
katu 16, Helsinki. (Finland DX Club)

France—Radio Paris can be heard easily
on 21,740 ke. during its French xmsn to Can-
ada at 1230. (416) .

Guatemala—TGNA, Guatemala City, 11,850
and 9668 kc., is believed to have shortened its
Eng. xmsn to N.A. to 2200-2300 although the
“Mailbag” is noted Wednesday at 2345. (DJ,
405, 433)

Hungary—R. Budapest is scheduled (through
October) at 1900-2000 and 2200-2330 on 11,910,
9833, and 7220 kc. Music at 1930-2000 and 2230-
2300, with a special Sunday musicale at 1730-
1800 on 11, 910 and 7220 kc. only. (338)

Israel—Kol Zion Lagolah (Voice of Zion),
Jerusalem, 9008 kc., has an Eng. xmsn daily
at 1630-1730 with news followed by talks. A
Hebrew lesson is noted on Monday and
Wednesday. Reports go to: Box 754, Jerusa-
lem, Israel. (JF, 61, 416)

ltaly—Radio Roma, Box 320, Rome, broad-
casts in Italian to So. and Central America
at 1340-1400 on 21,560 ke.; to N.A. in Eng. at
1930-1950 on 11,900 and 15,400 kc.; to Western
N.A. at 2205 on 11,900 and 9570 kc. They want
reports and requests for musical numbers.
(61, 88, 386)

Japan—NHK, Tokyo, is noted to Eastern
N.A. at 1800-1900 and to Western areas at
0000-0100 over JOA24, 17,855 kc., and JOB21,
15,325 kc. The first half hour is in English.
JOA20, 17,825 ke., and JOBS, 15,235 ke., have
Eng. to Hawaii at 0200-0230. Other outlets
noted in Japanese include JOZ3, 9595 kc., at
0245 and JKI2, 9655 ke, at 0310. The Armed
Forces Radio Service at Camp Drake is noted
on 11,750 kc. at 0345 and on 6160 kc. at 0400-
0530 with U.S. network programs; news on the
hour. (WK, JS, 225, 338, 373)

Lebanon—Beirut on 8036 kc. (varies) has
English from 1000 to 1100 with news at 1000,
This one is tough to log due to QRM. (313)

Liberia—ELWA, Monrovia, has extended
the N.A. service as follows: 1800-1945 on 21,510
and 15,200 kc., and 2000-2145 on 21,510 and
11,986 kc. Tuesday only. (JA, NK, 286)

Mexico—XELZZ, Mexico City, 11,860 kc.,
now has an Eng. segment at 2100-2130 with
“Record Round-up”; it closes with the news.
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Further checks are being made to determine if
this is a daily feature. XEOI, Mexico City, is
definitely on 6110 kc., despite conflicting re-
ports that it is on 6010 kc. It was noted at 2300
with pop records. (420)

XESC, Mexico City, 15,205 kc., can be heard
often around 1830 or earlier with L.A. music
and commercials in Spanish. The ID, given
quite frequently, is Heraldos de los Telas del
Junco. (344)

XERUU, Chihuahua, 15,300 kc., is noted in
western areas at 1200-1700 with all Spanish
programs, frequent ID, commercials, L.A. and
N.A. music. The ID is Radio Universidad and
the call is XERUU, not XELUU as theught
by some DX’ers. (61)

New Guinea—The Australian B/C Commis-
sion, VLT6, Port Moresby, carries an Eng.
newscast on 6135 kc. at 0400, usually relayed
from either Australia or England. This 2-kw.
station may be difficult to log. (313)

Panama—HOF31, Reloj de Panama (or)
Circuito R-P-C, Panama City, 9685 kc., is not-
ed evenings from 2230 to 0002/close with clock
ticks, commercials, and music. This is the

RADIO CLUBS YOU CAN JOIN

We continue to receive many requests for in-
formation on radic clubs. Here is a resume of
the larger ones.

Newark News Radio Club (NNRC) is-
sues a monthly bulletin covering the broadcast,
ham, EM, TV, short-wave broadcast and short-
wave commercial bands. Dues are $4.00 yearly.
A sample bulletin can be obtained for 10 cents
from the NNRC, 215 Market St., Newark 1, N. J.

Universal Radio DX Club (URDXC) is-
sues a total of 19 bulletins yearly, covering the
short-wave broadcast and ham bands. Dues are
$3.00 yearly. A sample bulletin may be had by
Vérifi?g to URDXC, 21446 Birch St., Hayward,

alif.

International Shortwave Club (ISWC)
issues a monthly bulletin covering the short-
wave broadcast and ham bands. Information on
dues and membership requirements can be ob-
tained from ISWC, 100, Adams Gardens Estates,
London, SE 16, England.

short-wave outlet of HOHM. The two slogans,
given above, are interspersed. (59, 396, 420)

Peru—A new outlet is Radio Loreto, Iquitos,
9590 kc., heard at 1730-1930 with So. American
and light music, and a religious program from
1930. No English has been noted to date.
(RV, 420)

An unidentified station that has Spanish
news at 2130-2135 on 9345 kc. has been giving
the ID for Radio La Cronica, but it is believed
that this is a chain relay and not OAX4J,
which is further up the band. (420)

OAX4W, Radio America, Lima, has been on
the move; it was once noted on 9415 kc. at
2222 and later on 9455 kc. at 0020-0100 in
Spanish. (59, 396, 420)

OAX4K, Radio Central, Lima, 9545 kc., is
noted with an all-Spanish xmsn at 1830-1950
with ID every 30 minutes as Aqui Radio Cen-
tral, la Emissora mas Popular. (59)

Poland—Radio Warsaw operates to N.A. at
1930-2230 on 17,800, 15,275, and 11,705 kc. with
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RADIO SHACK'S 1%,

NEW MAIL ORDER HEADQUARTERS
80,000 Sq. Ft. Plant-Features conveyor belt order
picking, comprehensive inventory . . . in depth
.. . plus electronic order processing guarantees’
speediest service to any part of the country- or'
overseas!

1959 RADIO SHACK CATALOG!

232 Pages FULL of e Schools — Labs @ Experimenters

H joti B ® Hobbyists ® Servicemen
Vital Listings for: & %ty @ Amateurs

EXPANSION SALE!
. REALISTIC

S FM TUNER
g s > S so
Our Regu;ir-I 'I;(rllce 9

Acclaimed by Audio Experts Everywhere! 3 microvolts
for 30 db quieting! Armstrong, AFC, circuit! Tuned
RF Stage! Complete with cabinet! Engraved Gold,
white and Maroon panel. 6 tubes incl. 2 duals!
9% W. x 4% H. x 6% D. Ship, wt. 9% Ibs.
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. 167 Washington St., Boston, Mass.
Stores‘ 230 Crown St., New Haven, Conn.
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i RADIO SHACK CORPORATION, Dept. 88 :
+ 730 Commonwealth Ave. Boston 16 .
®. [ Please Send FREE 232 pg. 1859 Catalog H
: [ FM Tuner 36-888-28 @ $39.50 1
« $ Check or M.0. Enc. .
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P Gty Zone___State_____ 5
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: International’s)

NOW AVAILABLE
Precision

Send for your FREE copy ... Today!

FOR AMATEUR, EXPERIMENTAL ond COMMERCIAL
USE: Crystals, 100 KC to 100 MC; FO-1 and FO-IL
Printed Circuit Oscillators; FO-6 Oscillator Assembly;
C-12 Alignment Oscillator; FCV-1 Grystal Controlled
Converter; RC.100 Tronsmitter , . . ond other
populor units.

International Crystal Mig, Co. Ine.

18 N.. LEE PHONE RE &-374) ONLAHOMA CITY , OKLAHOMA

WELD - BRAZE & CUT

REPAIR MOST EVERYTHING MADE OF METAL

Home nlmnu- Aucu parts, Farm-garden equip-

& i ment, toys. Make sad repair

playground  equipment, lawn

chaira, tablcs. ornamental iron

work gates, wagons, eto. Solder,

heat, bend, and straighten, with

terrific heat from aro Jorch.

Cut and weld up to H* stecl

vlate. A million uses for home.

auto. farm, ioventors, fectories

etc, Worka {rom any home

|4 110 volt plug-in. Complete

with durk welders musk. aro torch, supply of carbon welding and brazing rods.
boldcr lhu .nd complete Wuldlnx lnsuuu.mn Back, Attractive—portable—eflicient

ble—1 yeur guumnlw Wt.
SEND 0’{ (u.ah ck mo) and pay pontman $6.95 plus COD
postuge on arrivul or eend $9.95 plus $1.50 postage
and wo will send voa'.pmd Idesi gift for meclanically minded bome owners, rela-
tives, friends. Order now for early ;clnery Available only from:
MIDWAY WELDER DPL-8 Hearney, Nebraska

BARGAIN HUNTERS!

W6LR Opene New Surplus Store with All New Surplus Parts , , .
Hi-Fi. Powar Supply Kit, Punghed Chnum Transformer 150 ma
750 V. ct., 12 Hy Choke. Ame(d

able spring tonsion and contuct spaciug, in.

mounted on Bukelito base...... ... iouuiiiiiaisin., ppd. 1.
R-14, Heudphones, 8000 ohm imp. BRAND NEW ... ppd. 3.95
i‘lephcna Intercom Handsets por pr. Incl. 50 {t. of W[rg &

L.R.
3529 E, Colorado Street, Pasadena, Calllornln
Ryan 1-3009 or Sycamora 6-5521
Calllcrnln Add Sales Tax « » Mtgs, Write us for Quantity
Discounts or Samples

WANT A BETTER JOB: BECOME AN

ELECTRONIC ENGINEER

ONLY 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONICS ENGINEERING
Class enrollmont llmiled to allow for individual instructions.
Chartered by of Call(oxnia Nonprofit-non-sectarian, co-

educauonal—estabnshed 26
APPROVED FOR VETS—ENROLL NOwWI]
SEND FOR FREE CATALOG

PACIFIC STATES UNIVERSITY

1516 S. WESTERN AVE. Dept. M LOS ANGELES, CALIF,
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a talk on stamps at 2000 on the second and
fourth Wednesday. The mailbag is presented
on Mondays at 1930. (JH, WH, 282, 291, 399,
420, 425)

Sarawak—R. Sarawak, Kuching, carries
Eng. news that is heard in Western areas at
0800 on 9565 ke. (strong) and 4945 ke. (fair).
S/off at 0945. (338, 400)

South Korea—The Voice of Free Korea,
Seoul, 11,925 kc., is noted at 0300-0330 in Eng.,
and until 0400 in Korean. This is a daily
xmsn. (409)

South Vietnam—Saigon, 7260 kc., carries
Eng. at 0115-0200, 0845-1000, and 1915-1945.
The latter xmsn is not likely to be heard in

SHORT-WAVE ABBREVIATIONS

anmt—Announcement
B/C—Broadcasting
Eng.—English
ID—Identification
kc.—Kilocycles
L.A—Latin America(n)
N.A.-—North America(n)
QRM—Station interference
R.—-Radio

s/ofi—Sign-off
s/on—Sign-on
xmsn—Transmission from station

the USA. Reports go to: #3, duong Phan-
dinh-Phung, Saigon, Vietnam. (409)

Spain—R. Oviedo, Oviedo, 7230 kc., is noted
at 1110 with the “Ave Maria Hour,” at 1125
with ID, at 1135 with request program. (RV)

Surinam—PZC, R. Surinam, Paramaribo,
15,406 kc., is heard well at 1815-2000 with
mostly Dutch xmsns to the Caribbean areas.
An Eng. newscast may be heard Mondays at
2000. Signal is usually good but careful tun-
ing is needed. (61, 286)

Switzerland—R. Switzerland operates to
Eastern N.A. at 2030-2215 on 6165, 9535, and
11,865 ke, and to Western N.A. at 2315-0000
on 9535, 11,865, and 15,305 kc. The mailbag
session is aired on the last Sunday of each
month and the DX program on the first Fri-
day. Other xmsns: to Australasia at 0215-0445
on 11,865, 15,305, and 21,520 kc.; to Japan at
0745-0930 on 15,305, 17,704, and 21,520 kc; to
India at 0945-1130 on 11,865 and 21,605 kc.;
to Africa at 0945-1145 on 21,502 ke.; to the Far
East at 1145-1330 on 17,784 and 21,605 kc.; and
to the United Kingdom at 1345-1530 on 7210
and 9665 kc. (MH, CQ, 303, 386, 403, 405, 406,
411, 425)

Tangier—Radio Eurafrica has been noted
testing on 11,458 and 9270 kc. from s/on at
1658-1705 (varies) to s/off 1728-1736 (varies),
with anmts in Eng., German, French, Swed-
ish, and Arabic. Reports requested. (MM, 59)

Thailand—A station believed to be the Na-
tional Police Station in Bangkok has been
heard on 7080 kc. at 0200-0230 in English. (11)

Union of South Africa—The S. African B/C
Service, Johannesburg, 25,800 kc., is noted on
Tuesday, Thursday, and Saturday from 1200
to 1230/fade-out with Eng. xmsn of talks and
recorded music. This can be a real tough one
to log due to propagation disturbances, es-
pecially for DX’ers in western states. (61)

United Arab Republic—The Cairo (Egypt)

Always say you saw it in—POPULAR ELECTRONICS



Send for FREE Olson Catalog!

Fill out coupon below and mail.

AMAZING
OFFER

from...

Reg. $ 55>°C

1NN NN

BUY THE BOGEN AC-10

AND GET THE JENSEN DX-120

Reg. $25.50

—

ENENI

JENSEN DX-120 DUAX SPEAKER. Now!
Thrill to the tremendous tone quality and velvet smooth-
ness of the hi's and lo's this Jensen DX-120 commands
as it glides through its paces. Two carefully coordinated
cones driven by one voice coil are combined to attain
the extended range response in this single 12" speaker. Large 2” alumi-
num piston and disperser cone produce crisp, bell-clear highs. Jensen
multi-ribbed woofer cone yields full bodied, rich bass and powerful
mid-range response. Uses new high energy DP-alnico 5 permanent magnet.
Mognet weight 1 Ib. Yoice coil 16 ohms. Frequency response 40 to
13,000 cps. Rated at 20 watts.
$25.50

OLSON STOCK NO. 5-314..

.73 E. Mill Street
. Milwaukee Ave.
.123 N. Western Ave,
..2020 Euclid Ave,
.5918 Penn Ave.
423 W, Michigan
711 Main Street

OLSON
STORES IN:
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BOGEN MODEL AC-10. This beautiful 10-watt Hi-Fi amplifier is
custom styled and tailor engineered to the audiophile’s fondest expectations,
Separate bass and treble controls and the unique Bogen Loudness Contour
Selector which allaws you to chooss the most suitable volume levels without
joss of high or low frequencies. Instant front panel selection of popular tape
and record equalizotions. Roted at 10 watts with a peok power of 20 wotts.
Respanse: 20 to 20,000 cps + 1 DB, Rumblz filter built in. Inputs for tuner,
magnetic or crystal phono, tape ond auxiliory. 3 output impedances: 4, 8
and 16 ohms. Tube line up: 1 — 12AX7/ECC-83, 1 — 6U8, 2 — 6AQS5, T —
£Z-80. In black metal cabinet, with <ontrasting black and gold control panel.
Size: 12%2"x 8%"x 4", For 117 Volts AC, 6C cps.

$55.00

) I\ RADIO WAREHOUSE
P-88 Forge Street —

! Akron 8, Ohio i
! SEND BOTH — Bogen AC-10 and the SHIP VIA: H
H FREE Jensen DX-120 for only $55.00 0 Porcel Port '
! plus shipping cost for 38 pounds. i"g"s :
1 Sond FREE 7 ; $5 deposit on CODE. 1
: end FREE Olson Catalog only Por et on v}
| :
1 NAME. 1
1 ’
{ ADDRESS !
ey ZONE- STATE :
P-88 FORGE STREET
AKRON 8, OHIO
127



NEW PROJECTS
FOR “DO-IT
YOURSELFERS”

in the NEW EDITION of the

ﬁELECTRONIC
EXPERIMENTER’S
HANDBOOK

IMPORTANT NEWS! The new 1958 Edi-
tion of the. Electronic Experimenter’s Hand-
book is now on sale. If you like to build useful,
profitable electronic devices, pick up a copy of
the new Handbook now.

60 Devices . . . Nearly 200 pages . . .
a Practical “File” of Electronics Ideas
and Information
FOR YOUR HI-Ft. Presence control. Hi-fi crossover. Filter.
Electrostatic speaker system. Mixer equalizer. Spare amplifier.

$5 coax. Oval-Flex speaker enclosure. Junior hi-fi. Hardware
store crossover.

RECEIVERS. Shirt pocket transistor superhet. Superegen unit.
Mmlatll:re VHF ear. Junkbox BC receiver. Etched circuit
two-tuber.

FOR YOUR HOME. Invisible light door opener. Picuic power
amp. DC supply for AC/DC motors. Light-operated relay.
Transistorized intercom. Radio intercom. Installing a back
seat speaker.

FOR YOUR DARKROOM. Audio photometer. Transistor slave flash
unit.  Photographer’s electric pencil. Light distributor. Dark-
room timer. Enlarger exposure meter.

FGR YOUR HAM SHACK. Simple shortwave receiver.
plorer’s receiver. 70-watt transmitter.

VHF ex.
Double your Heathkit

AT-1 output. Code practice set. Antenna tuner. Transistor
10-meter receiver.
FOR YOUR WORKSHOP. Economy signal generator. Simple oscil-

!oscopp calibrator. Rejuvepator for dry cells. $14 signal tracer.
Transistor checker. Capaci meter. Low-cost multitester. Tran-
sistorized signal tracer. Buzzer-type power supply.

FOR THE KIDS. IQ tester.
spaceship. Game computer.
fier. Coin-operated oscillator,

Electronic worm digger. Model
Transistorized phonograph ampli-

SPECIAL PROJECTS. Solar battery experiments.
mometer. Varistrobe. Detectorscope. Simplified
Car rattle locator. Simple burning tool.

NOW ON SALE
only 51 Pick up your copy today at your

ZIFF-DAVIS PUBLISHING co.,
434 S. Wabash Ave., Chicago 5,1

Electronic ane-
etched circuits.

newsstand or radio parts store
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outlet of the United Arab Republic B/C
Service is tuned at 1120-1130 in the Swahili
language and at 1130-1157 in other East Afri-
can languages. This xmsn is fantastically
similar to that of the station listed later in
this column under “Clandestine.” (396, Editor)

Vatican City—The Vatican Radio carries
Eng. daily at 1000 and 1315 on 9646, 11,685, and
15,120 kc., as well as on Tuesdays only at
1100. (383)

Windward Islands—The Windward Islands
B/C Service, Grenada, operates on 9550, 5010,
and 3365 kc. to the Eastern Caribbean area,
and on 17915 ke. to Jamaica. The 9550 kc.
outlet is used only for special daytime broad-

SHORT-WAVE CONTRIBUTORS

{im Alexander (J4), Spring Lake, N. J.
. B. Fisher (JF), Portland, Mainc

James Howard (JH), Kansas City, Mo.
Mike Hakes (M H), Decatur, Ind.

Werner Howald (WH), Los Angeles. Calif,
Dennis Jacobs (DJ), Port Angeles, Wash.
Nels Knutzen (NK), Green Bay, Wis.
William Kirkpatrick (WK ), Qaklyn, N. J.
Richard List (RL), Pittsburgh. Pa.

Mark Murphy (MM ), McDonald, Pa.

Chris Quigg (CQ), Bethlehem, Pa.

Jim Snavley (JS), Inglewood. Calif.

Roger Vlaminck (RV), Ghent, Belgium
Randy Williams (RW), Waynesboro, Pa.
Chuck Maxant (11), Baldwin, N. Y.

Peter Risse (23), Atlanta, Ga.

Grady Ferguson (59), Charlotte, N. C.

John Beaver (61), Canon City, Colo.

Jack Stephenson (88), Oklahoma City, Okla.
Danny Ferguson (192), Columbia, S. C.
Stewart MacKenzie, Jr. (225), Long Beach, Calif.
William McK. Bing (226), New Orleans, La.
Bob Kapsch (282), Roselle Park, N. J.
Maurice Ashby (286), Wichita, Kansas

Paul Edelson (291), Brooklyn, N. Y.

Hank Reixach (303), Springfield, Md.
Denny Avers (313), Keyser. W. Va.

Esther Cottingham (33§), Redwood City, Calii.
Fred Colley, Jr. (344), West Palm Beach, Fla.
David Buerger (373), Milwaukee, Wis.

J. P. Arendt (378), Aurora, Il

L. E. Kuney (383), Detroit, Mich.

Riley Sundstrom (384), Stockton, N. J.

Dan Wilt (386), Barberton, Ohio

John Thresher (390), West Nyack, N. Y.
Bob Palmer (396), Spokane, Wash.

Nathan Reiss (399), Bronx, N. Y.

August Balbi (400), Los Angeles, Calif.
Creed Freeman, Jr. (403), Fayetteville, N. C,
J. A. Fredricks (405), Yakima, Wash.
Richard Flam (406), Bellerose, N. Y.

Jack Allen (409), Hanford, Calif.

Jimmy Cox (411), Gadsden, Calif.

Joel Bowers (416), Brooklyn, N. ¥

A. R. Niblack (420), Vincennes, Ind.

George Fenerty (425), Halifax, N. S

Bill Fredericks (433), Everett, Mass.

casts. The 3365-kc. channel replaces 5010 kc.
at 1730. (286, 384)

Yugoslavia—Belgrade is using a new outlet
of 15,230 kc. at 0730-0800 with home news in
Eng. and some orchestra music. (226)

Clandestine—Voice of Free Africa (possibly
located in Egypt—Ed.) is noted on 17,892 ke.,
opening at 1200 with drums. ID is Sawt ya
Africa Hurru, then political speeches in emo-
tional tones in the Swahili language. (396)

Utility Stations—VZNF, Dep’t. of Civil Avi-
ation, Norfolk Island, broadcasts a weather
report to Sydney, Australia, daily at 0050 on
11,290 kec. EIP, Shannon Airport, Ireland, has
weather data for the North Atlantic areas
daily at 0050 on 8828.5 kc. (286) 30~
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SAVE ON THESE SPECIAL BUYS OF THE MONTH

METAL LOCATOR ENTHUSIASTS MINIATURE POWER SUPPLY KITS

This 18 for you . . . BC-1141-C amplifier, the electronic heart Each kit uses (2) transformers and dry plau rectmeu cmuu
of the famous SCR-625 mine detector. This unit is brand new lc!;,acy lge“:pl-.xefs"m I;"lnsli::; tg::s;ﬁtﬁ; ut: 113 V.
with 2-IN5 and 1-1G6 vacuum tubes, in steel carrying case with ¥
bandle; net weight with batteries is only 10 pounds. It operates Le=puis é‘-‘z':m:rs oG M 8,1 gme. Use for testing
from internal batteries (not included) and is complete with ing, etc. COMPLETE ONLY
schematic diagram of the whole SCR-825 detector set. Case A-175—-175 vdc. @ 40 ma. and 8 or 12 vac, 'ee 1.2l amps. F|l~
measur: 147 " " . Ideal for hi-fi preamps., tuners, converters, etc.

ures by 6” by 5" including hinged cover. Operating R CIO, O se 95

panel hinges out for easy access to interlor shock mounted chassis.
This is a 1000 cycle fixed frequency amplifier, brand spanking
new, and a once-in-a-lifetime bargain at $5.95, Set of 3 spare

P68 —Fil. transf. 12.8 v. @ 1.5 amMps. .. ..ocoe o os o 98 ea.
CS-6 —Rectifier. Brdge. 12 vac, to 6 vdc. @ 1 A. .......45 ea,

.
vacuum tubes $1.00. Shipping weight 12 pounds. Orders shipped same day o Postpald in U. S. only, NO C.0.D.’s

Write for free yovernment surplus bargain bullstin Satisfaction Guaranteed
ALECTRONIC LABS. 6511 N. FAIRFIELD AVE.  CHICAGO

JOE PALMER, P. 0. Box 6188 CCC, Sacramento, California

I = Ay L AL S e POWER TRANSISTOR EXPERIMENTERS KIT!!!

R/c RECEIVER 2714 Mc, Compl. w Relay, Tube, Accc-. $995

Wired $8.61 mpound Escapemant 1-CBS 2N255  Power 1—4-Inch PM Speaker
R/C XMITTER Hi-Power NAND-NELD, compl., $17.95; KIT 11.95 _ﬁ-,—‘n,;,gof = s_sub Min Etectrolytic Condens-
R/C TRANSMITTER & RECEIVER KIT; 27314 mec. 5 watt 2-Tube 1—CBS _2N256 Power
Simple Transm. & 2-Tube Ree. incl. Drilled Bases, wound ‘g gF5 Transistor 55:::::?,*’:1‘;:'::' Controls
Coil, Res., Cond., s.IrGMA Re:ny,‘:n;truc . Ch e N 1—¢rgo'n ne A"e 3v°g3t 30_Assorted Ceramlc c'é"df,""'.'.
. ransmitter eceiver assis. New, ransformer — a S _Assorted Trimmer Condenser:
HAND'E TALKIE Wired, with tube—2 Triodes...... . 6 65 48 C.t. to 3.2 Ohm z!—A::ld. Terminal Strips
1—A n AR-504 1N34A Diode
;'g\':"“s:cfe%ﬂéﬁr,i,"?(".g°"'"' EEFES o0 R“d Re::y ¥y ss T:aun‘:l';rn.\er — 2 Watt E——P -N-P Transgnors
R/C BOOKS: Model Controi sx R.d.o Control sx Handbook 2 25 100 to 200 C.T. 2—N-P-N Transistors
cnvs‘rlu.s. 27 2 s Mc s BESOf $ Hosl.l:nE. o5 95 CBS Experimenters Handbook—Raytheon Experimenters Handbook
cr H
incl. Sensitive 10,000 ohm Sig- 13
Relfy Fonreor Uit B et AL GELTTT O
¢ 3 i udio i
Alnico V_Magnet, Neon Lamp. Resistors, Capacitors, only 9 C GROVE ELECTRONIC SUPPLY COMPANY
Tinss el s ond Ths, MAGL ol oottt 38 | | | 103w, smimon ave, IO Ao D
GYRO ELECTRONICS 325-P CANAL ST, Include Postage W/Order—Send for Latest Argonne Catalog
NEW YORK 13, N. Y. ot
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RATE: 50¢ per word. Minimum
closes July 3rd. Send order

ELECTRONICS, | Park Ave., New York 16, N. Y.

TUBES-TV, Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed 1st Quality
Top Name Brands Only. Write For Free Catalog or
Call WAlker 5-7000, Barry Electronics Corp., 512 Broad-
way, New York 12N, N. Y.

NEW! Pocket radio transmitter uses transistor. Plans
25¢. Free literature on all our products available at
factory prices. Springfield Enterprises, Box 54-E8,
Springfield Gardens 13, N. Y.

WALKIE-TALKIE chassis $7.98. See our display ad in
this issue. Springfield Enterprises.

WALKIE-TALKIE, Build wireless portable radiophone
for less than $10.00. Plans for variable frequency and
crystal control types, only 50¢ for both, including as-
sembly photographs. Springfield Enterprises, Box
54-E8, Springfield Gardens 13, N. Y. :

CITIZEN’S band radio plans for building your own
recetver and information on transmitter design, FCC
requirements, etc. plus special discount on type ap-
proved transceivers. All for $1.00. Springfield Enter-
prises, Box 54-E8, Springfield Gardens 13, N. Y.

DIACRAMS for repairing radios $1.00, Television $2.00.
Give make, model. Diagram Service, Box 672-PE,
Hartford 1, Conn.

GOVERNMENT Surplus Receivers, Transmitters,
Snooperscopes, Parabolic Refiectors, Picture Catalog
10¢. Meshna, Malden 48, Mass.

GOVERNMENT Sells—Surplus Electronics; Walkie-
Talkies; Test Equipment; Oscilloscopes; Radar;
Sonar; Surplus Afrcrafts; Boats; Jeeps; Misc.—You
buy direct now from U. S. Government Depots at
fractions of Army & Navy costs—Send for bulletin
“Depot List & Procedure’* $1.00. Box 8-PE, Sunnyside

, N. Y.

TELEVISION Sets $11.95 Plus Shipping, Jones, 147
High Street, Pottstown, Pa.

1" MINIATURE Meters; Stock ranges Available, De-
tails; Alco Electronics, Lawrence, Mass.

ASSEMBLE, repair, Fluorescent Fixtures. Free cata-
log—Kits, parts, etc. Shoplite, 650E Franklin, Nutley
10, New Jersey.

INSULATORS, New, Government Surplus, 250,
Shipped Free, $4.95, Fitzpatrick Sales, 60 Curtiss
Circle, Mtamt Springs, Florida.

USED Automobile Radios for Parts and Repairs $5.00,
each. American Auto Parts, 2127 East Washington
Street, Indianapolis, Indiana.

TRADEIN TV sets—hundreds shipped everywhere; $9
up—also color. Write Justis Bros., Newport, Del.,

TELEVISION & Radio Tubes. Parts and Supplies at
low prices. One Year Guarantee. Write Hi-Quality
Tube Co., Inc., 284 Lafayette St., Rahway, New Jer-
sey, for Free price list. Distributorship openings.

KITS—$2.98 each. Resistance box, Tube checker, Ca-
pacitance box, Special! Order 2—get one free. In-
cludes instructions, new parts, surplus case. Hi Volt-
age probe—29¢, 3 Alignment tools—29¢. New, used,
surplus parts assortment—$1.89. Allkit, Box 98, Mid-
wood Station, Brooklyn 30, N. Y.

“15 TESTED One-tube Circuits,” Transistor experi-
ments and catalog—25¢. Laboratortes, 1131-1 Valota,
Redwood City, California.

Classified

10 words prepaid. September issue
and remittance to: POPULAR
.

DIAGRAMS! Repair Information! Radios—amplifiers
—Trecorders $1.00. Televisions $1.50. Give make model,
chassis. TV Miltie, Box 101RA, Hicksville, New York.

CASH Paid! Sell your surplus electronic tubes. Want
unused, clean transmitting, special purpose, recetv-
ing, TV tubes, meagnetrons, klystrons, broadcast, etc.
Also want military & commercial lab test and com-
munications gear. We swap too, for tubes or choice
equipment. Send specific details in first letter. For
& fair deal write, wire or telephone: Barry, 512 Broad-
way, New York 12, N. W. WAlker 5-7000.

MERCURY, Platinum, Silver, Precious Metals. Ores
Assayed. Mercury Refiners, Norwood, Massachusetts.

CYLINDER and old disc phonographs. Edison, Con-
queror, Idelia, and Oratorio models. Berliner Gramo-
pbhones and Zono-o-phones, Columbia cylinder Graph-
ophones, and Coin-operated cylinder Phonos. Want
old catalogues and literature on early phonos prior to
1919. Will pay cash or trade late hi-i components.
Popular Electronics, Box 50, 1 Park Ave., New York 16,
N. Y

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented. Global
Marketing Service, 2420—77th, Oskland 5, Calif.

BUSINESS OPPORTUNITIES

BUY Wholesale! 25,000 Nationally Advertised Prod-
ucts. Get amazing Dealer Catalogs. Complete Details
Free. American Wholesalers, 1841-DA Levee, Dallas
7, Texas.

VENDING Machines—No Selling. Operate a route of
coin machines and earn amazing profits. 32-page cat-
alog free. Parkway Machine Corporation, Dept. 12,
715 Ensor St., Baltimore 2, Md.

MAKE $25-$50 Week, clipping newspaper items for
Publishers. Some worth $5.00 each. Particulars free.
National, 81-PE, Knickerbocker Station, New York
ity.

BECOME Tax Consultant. Licensed home training.
Union Institute, Hoboken 3M, N. J.

EMPLOYMENT INFORMATION

JOBS on merchant ships. Big pay. Box 4092, Jackson-
ville, Fla.

HIGH Paying Jobs, Opportunities, foreign, U.S.A. All
trades. Companies pay fare. For information write
Dept. 57N, National Employment Information, 1020
Broad, Newark, New Jersey. .

TAPE & TAPE RECORDERS

TAPE Recorders, hi-fi components, tapes. Unusual
Values. Free Catalog. Dressner, 69-02F, 174 St., Flush-
ing 65, N. Y.

FREE Wholesale Catalog—We are not printers.
Watches, Tools, Binoculars, Appliances, West Coast
Sales, Riverbank, California,

SCHEMATIC drawing of any radio or television. Only
39¢ postpaid. Send make and model number. DX
Radio Coop, Box 5938c, Kansas City 11, Missourt.
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RECORDERS, HiFi, Tapes. Free wholesale catalogue.
Carston, 215-P, East 88 St., N.Y.C. 28.

HIGHEST Trade-In Allowances Toward Ampex, Con-
certone, Crown, Ferrograph, Presto, Pentron, Compo-
nents. Accessories. Catalog. Boynton Studio, 10-PE
Pennsylvania, Tuckahoe, N. Y.

POPULAR ELECTRONICS




DISCOUNTS to 50%, recorders, tapes, hi-fi compo-
nents, consoles, photograph equipment. Request
specific prices only. Long Island Audio & Camera
Exchange, 3 Bay 26th Street, Brooklyn 14-L, N. ¥.

CORRESPONDENCE COURSES

COMPLETE Correspondence Course in Radis, TV, &
Electronics. Includes FCC 1st Class Licens: Prep.
Special Summer Rates. Enroll Now. Ascot—S8chool of
Electronics, Box 29092, Los Angeles 29, California.

HIGH FIDELITY

DISGUSTED with “Hi” Hi-Fi Prices? Unusual Dis-
counts on your High Fidelity Requirements. Write
Key Electronics, 120 Liberty St., New York 6, N. Y.
EVergreen 4-6071.

ENCLOSURES you can build for better listening. Also
stereophonic. Free list. Lorco Plans, 6705 Murray Ave.,
Cincinnati 27, Ohio.

CROSSOVER network kits complete with all parts
and assembly instructions. 2500 cycles, 8 ohms; 5000
cycles, 16 ohms. $4.95 each, postpaid U.S.A. 6 decibels
per octave. Highest quality components. Guaranteed.
Write Watson Industries, Inc., 110 Mildred Ave.,
Venice, Cal.

ELECTRICAL EQUIPMENT

& SUPPLIES

COMBIATION Voltage Tester and Automatic Pencil.
Checks 80-550 Volts AC/DC. Pocket-size. $1.00 post-
paid. Empire Elec. Ind. Corp., Box 11, Bethpage, New
York.

"~ ‘MINERAL & PROSPECTING

NO Serious Treasure Hunter—or Rockhound can be
without Grieger’s Encyclopedia. Tells where to search,
how to identify, how to cut and polish gems, how to
market them. Write for Free booklet today: Grieger’s,
1633 E. Walnut, Pasadena 96, Calif.

SPECIAL SERVICES

BOOK Manuscripts Considered for national distribu-
tion. All subjects welcomed. New authors encouraged.
Atten. Mr. Blythe, Greenwich Book Publishers, 489
Fifth Avenue, N. Y., N. Y.

INSTRUCTION

ENGINEERING Degrees, EE Option Electronics earned
through home study. Residence classes also available.
Pacific International University (Operating as a Col-
lege of Engineering only at present), 5719-J Santa
Monica Boulevard, Hollywood 38, Calif.

CODE courses designed and tape recorded by former
U.S.N. Operator and R.R. Telegrapher. Both sides
7" 1200’ reels. Learning to Six W.P.M. or Six to Six-
teen W.P.M. Response to courses enables reduced
prices of $3.98 each. Postpaid in U.S.A. Elham Inc,
P.O. Box 98, Hawthorne, California.

NAVY Electronics Training course, one of the finest
compiled, is available to the public. Excellent elec-
tronics instruction for beginners. Designed especially
for seif-study. Used in training Navy Electronics
Technicians. 512 pages. 280 diagrams and illustra-
tions. 16 thorough quizzes with answers. This is a
high quality course, containing excellent writing, art-
work and printing. An outstanding bargain made
possible by U. S, Government Printing and Price
Control. For your copy send $2.00 to: New England
Book Distributors, Box 311, Watertown, Connecticut.

ATTENTION Television Servicemen:—Here's a real
trouble shooter for all makes. Not a book, not a kit,
but a classified, step by step trouble tracker. Save
time! Save money! Save “call-backs.” Bundreds in
use, shops, technicians on the job, “pros.” Write for
free brochure. National Technical Research Labs, 432
N. Washington Ave., Whittier, Calif,

August, 1958

LEATHERCRAFT

FREE “Do-It-Yourself” Leathercraft Catalog. Tandy
Leather Company, Box 791—J27, Fort Worth, Texas.

SONGPOEMS And Lyrics Wanted! Mail to: Tin Pan
Alley, Inc., 1650 Broadway, New York 19, N. Y.

“WINEMAKING; Beer, Ale Brewing.” Illustrated.
$2.00. Eaton Books, Box 1242-C, Santa Rosa, California.

Attention Plotographens
THE SECRET OF

“BUYING SMART"”’
costs you only a Dollar!

You've noticed how some people seem to have a
knack for buying photo equipment. Before they
go into a store they know the kind of equipment
they want, the manufacturer, model, features, and
the price. They’'ve compared beforehand . . . and
saved themselves time, effort and money.

What's the secret? For many it's the Photography
Directory & Buying Guide . . . a handsome catalog
of all photographic equipment on the market com-
piled by the editors of Popular Photography. It tells
you everything you want to know about more than
5,000 products, from cameras and lenses to film and
filters—for black and white ar color, for movie or
still photography. The cost? Only $1.00.

1958 Edition
Has These

Extra _
Features o
e
S s

Besides listing over 5,000 new photo products
(and illustrating more than 1,000 of them), the
1958 Photography Dircctog & Buying Guide in-
cludes helpful, simpliied CAMERA COMPARI-
SON CHARTS. These charts compare the prices,
shutter ranges, lens speeds and other features of
over 300 press, 35mm and reflex cameras. In addi-
tion, a special 16-page section on FOTO FACTS
gives data and figures on filters, films, lenses, ex-

osure and conversion scales, An exclusive bonus,

HOTO SHORTCUTS points out ways to save
money when you shoot, light, print and process. A
section on PORTRAIT LIGHTING SETUPS
lists tested diagrams for lighting a model. As
additional features, the 1958 Photography Directory
suggests sample MODEL RELEASE FORMS and
a roundup of the LATEST BOOKS ON PHO-
TOGRAPHY.

The new Photography Directorf is now on sale.
This 1958 Edition, priced at only $1.00, will sell
fast! So to insure yourself of a copy, pick one up at
your newsstand or photo dealer’s now.

ZIFF-DAVIS PUBLISHING COMPANY
434 S. Wabash Ave., Chicago 5, lllinois
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The Most Versatile All-

urpose

Multi-Range Tester Ever

Designed!

Superior's New Model 79

s T R Ry,

SUPER- METER

WITH NEW 6" FULL-VIEW METER

Model 79 — SUPER-METER. .. Total
Price $38.50 — Terms: $8.50 after 10
day trial, then $6.00 per month for 5
months.

The Model 79 represents 20 years of continuous_ ex-
perience in the design and production of SUPER-
METERS, an exclusive SICO development.

In 1938 Superior Instruments Co. designed its first

SUPER-METER, Model 1150. In 1940 it followed with
Model 1250 and in succeeding years with others in-
cluding Models 670 and 670-A. All were basically
V.0.M.’s with extra services provided to meet chang-
ing requirements.

Now, Model 79, the latest SUPER-METER includes
not only every circuit improvement perfected in 20
years of specialization, but in addition includes
those services which are “musts” for properly serv-
icing the ever increasing number of new components
used in all phasés of today’s electronic production.
For example with the Model 79 SUPER-METER you
can measure the quality of selenium and silicon
rectifiers and all types of diodes—components which
have come into common use only within the past five
years, and because this latest SUPER-METER neces-
sarily required extra meter scale, SICO used its
new full-view 6-inch meter.

A Gombicnarion VOLT-ONM MILLIAMMETER.
Ples CAPACITY, REACTANCE, INDUCTANCE AND

DECIBEL MEASUREMENTS,

#€s0 Tears SELENIUM AND SILICON RECTIFIERS,

SILICON AND GERMANIUM DIODES.

Specifications

 D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500.
¥ A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000.
»* D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes,
¥ RESISTANCE: 0 to 1,000/100,000 Ohms. 0 to 10 Megohms.
¥ CAPACITY: 001 to 1 Mfd. 1 to 50 Mfd.
}“ REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms fo 2.5 Megohms.
+ INDUCTANCE: .15t0 7 Henries, 7 to 7,000 Henries.
V7 DECIBELS: —6 to }-18, +14 to 438, +34 to -}-58.
A}

The following components are all tested for QUALITY af
appropriate test potentials, Two separate BAD-GOOD scales
on the meter are used for direct readings.

¥ All Electrolytic Condensers from 1 MFD o 1000 MFD.
& All Selenium Rectifiers. All Germanium Diodes.
¥ All silicon Rectifiers. ¥ All silicon Diodes.

ing instructions and test leads. Use it

Model 79 comes complete with operat- $
on the

bench — use it on calls. A
streamlined carrying case included at
no .extra charge accommeodates the
tester, instruction book and test leads.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C.0.D.

SEE FOLLOWING PAGE FOR COMPLETE DETAILS

MOSS ELECTRONIC DISTRIBUTING CQ.. INC. DEPT, D-483 3849 TENTH_AVENUE, NEW YORK 34, N.Y.
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Superior’s
New
Model 82

RAPID TESTER

The Very Best Value In Multi-Socket Tube Testers®

Production of this Mode! was delayed a full year pending careful
study by Superior’s engineering staff of this new method of
testing tubes. We don’t expect it to replace conventional testers
but if you want to try this new type of tester, you can do no
better than mail the coupon below. Don't let the low price
mislead you! We claim Model 82 will outperform similar

looking units which sell for much more—and as proof, we

Model 82 — RAPID TESTER... Total
Price $36.50 — Terms: $6.50 after 10
day trial, then $6.00 monthly for 5
months.

rimarily, the difference between the conventional tube
ester and the multi-socket type is that in the latter, the
ise of an added number of specific sockets (for example,
n Model 82 the noval is duplicated eight times) permits
Jlimination of element switches thus reducing testing
ime and possibility of incorrect switch readings.

‘o test any tube, you simply insert it into a numbered
.ocket as designated, turn the filament switch and press
lown the quality switch — THAT’S ALL! Read quality on
neter. Inter-element leakage, if any, indicates auto-
natically.

offer to ship it on our examine before you buy policy.

FEATURES:

% Dual Scale meter permits testing of low current”

tubes.
% 7 and 9 pin straighteners mounted on panel.

% All sections of multi-element tubes tested simul-
taneously.

% Use of 22 sockets permits testing all popular
tube types and prevents

possible obsolescence. $ 50
% Ultrao-sensitive leakage
test circuit will indicate

leakage up to 5 megohms.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

We invite you to try before you
buy any of the models described
on this page, the preceding
page and the following pages.
If after a 10 day trial you are
completely satisfied and decide
to keep the Tester, you need
send us only the down payment
and agree to pay the balance
due at the monthly indicated
rate.

NO INTEREST
_OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

r------------------------------

w & W &

MO0SS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-483 3849 Tenth Ave., New York 34, N. Y.

Pleose send me the units checked on opproval. If completely sotisfied | will pay on
the terms specified with no interest or finance chorges odded. Otherwise, | will return
ofter a 10 day triol positively cancelling all further obligation.

..Total Price $26.95

a del 82 .......... Total Price $36.50 [] Model Th-55
Balance $5.00

Moadel 5
$6.50 within 10 days. Balance $6.00 $6.95 within 10 days,
monthly for 5 months, monthly for 4 months.

..Total Price $47.50

0 Model 79 .......... Total Price $38.50 [] Model TW-11
Balance $6.00

$8.50 within 10 days., Balance $6.00 $11.50 within 10 days.
menthly for 5 months, mcnthly for 6 months,

ABATESS ..o ensesaerrsssssssssetstansstantssisssritsnsersasnsarasanssrisinsaians

Oy  swvausasnes e cin +DOME . ymrgrarn:pisicn Blate, . comsnsonssrenves



Model TD-55 — TUBE TESTER . . . Total
Price $26.95 — Terms: $6.95 after 10
day trial, then $5.00 per month for 4
months.

Model TW-11 —TUBE TESTER . . . Total
Price $47.50 — Terms: $11.50 af?er 10
day trial, then $6.00 per month for 6
months.

g 2 o D 4

oflIPPED ON APPROVA
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~misor v TUBE TESTER
EMISSION TYPE
For the Experimenter or Part-time Serviceman, who has delayed purchasing a highes
priced Tube Tesfer
For the Pr I Servi: . who needs an extra Tube Tester for outside calls

For the busy TV Service Organization, which needs extra Tube Testers for its fielo
men,

Speedy, yet efficient operation is accomplished by: 1. Slmphf‘:onon of all switching
and controls. 2. Efimination of old style sockets used for testing obsolete tubes (26, 27,
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Noval

and Sub-Minar types.

You can’t insert a tube in wrong socket

It is impossible to insert the tube in the
wrong socket when using the new Model
TD-55. Separate sockets are used, one
for each type of tube base. If the tube
fits in the socket it can be tested.

) s et ol Wi

t sw g system
The Model TD-55 incorporates a newly
designed element selector switch system
which reduces the possibility of obso-
lescence to an absolute minimum.

Checks for shorts and leakages between
all elements

The Model TD-55 provides a super sensi-
tive method of checking for shorts and
leakages up to 5 Megohms between any
and all of the terminals.

Elemental switches are numbered in strict
accordance with R.M.A, Specifications.
The 4 position fast-action snap switches
are all numbered in exact accordance
with the standard R.M.A. numbering sys-
tem. Thus, if the element terminating in
pin No. 7 of a tube is under

test, button No. 7 is used for
that test. s
Complete with corrying cose

Superior’s
New Model

¢ Tests all tubes, including 4, 5, 6, 7,
Octal, Lockin, Hearmg Aid, Thyratron
Miniatures, Sub-miniatures, Novols, Sub-
minars, Proximity Fuse Types, etc.

¢ Uses the new self-cleaning Lever Ac-
tian Switches for individual element test-
ing. All elements ore numbered according
to pin-number in the RMA base number-
ing system. Model TW-11 does not use
combination type sockets. Instead indi-
vidual sockets are used far each type of
tube. Thus it is impossible to damage o
tube by inserting it in the wrong socket.

* Free-moving built-in roll chart provides
complete data for all tubes. Printed in
large easy-to-read type.

STANDARD PROFESSIONAL

wTUBE TESTER

NOISE TEST: Phono-jack on front panel
for plugging in either phanes or external
amplifier detetts microphonic tubes os
noise due ta faulty elements and loose
internal connections.
EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW-CURRENT
TUBES Previously, on emission-'ype tube
testers, it has been standard proctice ta
use one scale for all tubes. As a result,
the calibration for low-current types has
been réstricted to a small portion of the
scale. The extra scale used here greatly
simplifies testing of low-cur-
rent 'ype
Housed in hond-rubbed ook

:cbme' N et.

TRY FOR 10 DAYS

BEFORE you buy! THEN if satisfactory poy in easy, interest free, monthly

ﬂ

FIRST CLASS
PermitNo.61430
New York, N. Y.

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the U.S.

VIA AIR

POSTAGE WILL BE PAID BY —

MOSS ELECTRONIC DIST. CO., INC
3849 TENTH AVENUE
NEW YORK 34, N.Y.
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payments. See coupon inside
We invite you to try before you
buy any of the models described
on this and the preceding pages.
If after a 10 day trial you are
completely satisfied and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the
monthly indicated rate. (See other
side for time payment schedule
details.)

NO INTEREST
"OR FINANCE
CHARGES ADDED!

1f not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!




