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‘ NEW NATIONAL NC-60 Special . . . covers .54 to 31 mcs in 4 bands with full electrical
bandspread on all frequencies. Features exceptional sensitivity with separate tunirg coils
for ezc1 bznd. Separate general coverage a1d bandspread tuning capacitors. Front panel
phone-jack Standard broadcast, civil defense, WWV, marine, aircraft, amateur and world-
wide sko-twave frequencies are clearly marked on dial. Built-in speaker.

i Only £5.95 down™ suggested price only $59.95** (slightly h gher west of the Rockies and outside the U.S.A)**
*Most National distributors offer badget tams and trade-in allowances.

Model NC-66 . . . use this
rugged portable 4 ways: as
a ham receiver, a 3-way

Model NC-188 . . . a quality
receiver for brdget-con-

portable, a marine receiver,
and as an SWL receiver.
Rugged and handsome, the
NC-66 has a sturdy case
with carrying handle. Only
$13.00 down* Suggested
price only $129.95**

§ scious amateurs —featuring

National's new styling. ft
is directly calitrated for
the four general coverage
ranges and five tandspread
ranges for the amateur
bands (80-10 me:zers). Only
$16.00 down* Suggested
price only $159.895%*

tells »h=n, where and how to tune over two million shortwave stations in over 260 foreign ccuntries.
Provizes Iag tor listing stations your hear. Send 50¢ to NATIONAL COMPANY, INC., Malden 43, Mass.

NATIONAL COMPANY, INC., MALDEN 48, MASS.
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Now! you can own

This Complete

Science

The equivalent of 20 science books
in ene massive volume

* 1,839 double-size pages
* 14,000 articles

% 1,400 illustrations

* 100,000 definitions

* Thumb-indexed

HIS Is the age of atomic

power, space flight, and
medical progress. Your child'’s
school is stressing science more
than ever, as science becomes
the battlefield between East and
West.

No wonder that Van Nos-
trand’'s Sclentific Encyclopedia
has become one of the most
widely-used reference books of
our time. It Is so complete, so
authoritative, that more than
100,000 copies are in use — not
only in homes, schools, offices
and libraries, but by scientists,
engineers,andcollege professors!

New, upto-date edition now ready

Thirtr-six top sclentific au-
thorities have now prepared a
brand-new, up-to-date edition.
About the size of a large, un-
abridged dictionary, this 1839-
page volume defines more than
100,000 terms in aeronautics,
astronomy, chemistry, electron-
ics, engineering, geology, math-
ematics, medicine, metallurgy,
meteorology, navigation, nuclear
sclence, photography, physics,

Library

AT A PRICE
LOWER THAN YOU EVER
THOUGHT POSSIBLE

More than 14,000 articles help
you understand the principles
and applications of modern
science, with ALL of the latest
advances. 1,400 drawings and
photographs (some in magnifi-
cent full-color) bring the whole
world of sclence to life.

If published in the usual en-
cyclopedia format, twenty separ--
ate volumes would be needed.
The added binding expense
would make the set cost any-
where from $60 td $100! But,
thanks to this one-volume for-
mat, you can own it for only
829.75 (on easy terms)

Meoil coupon for FREE exemination

See for yourself how useful this
magnificent volume can be. Send
for it — without money — for ten
days free examination. If not
satisfied, simply return it without
further obligation.

Because of Increasing produc-
tion costs, we are not sure how
long we can offer this ercyclo-
pedia at this low price. TO be
certain of receiving your copy at
the current price, send coupon
today to D. Van Nostrand Co., inc.,
Dept, 1710, 120 Alexander Street,
Princeton, N.J. (Est. 1848.)

Right ot your fingertips
THE WHOLE FASCINATING
WORLE OF SCIENCE

NUCLEAR SCIENCE AND EN.
GINEERING — Prom H-Bombs
to cancer trratments. .
ELECTRONICS AND RADIO—
The *'how™ and “why" of
radlo and TV, circuits, trans-
istors, radar, etc.

PHYSICS — Basie taws that
govern gases, liquids, solids,
heat, light, electricity.
CHEMISTRY — Molecules, for-
mulas, processes, ctc.

latocy,
tems:

MATHEMATICS — Ar{thmetic,
algebra,
etry, calculus, statistics, much

MEDICINE — Anatomy; circu-
tranquilizers, etc.

TION « METALLURGY « GEO-
LOGY « MINERALOGY « ME-
TEOROLOGY+PHGTOGRAPHY
* ZOOLOGY « ENGINEERING

THUMB -INDEXED

trigonom-

radio, zoology, etc.
geometry ﬁl

more.
AERONAUTICS — How a plane o .
{Hcf; Jets, misslles, engines, slg:f'l‘lye Every facet of Please
uels. s :

the new,
nervous. muscular sys-

e e e e e e e

FREE — THIS HANDY RACK

FREE while the supply lasts.
only.)

Beautiful brass-plated rack (with :ube
ber tips) permits you to display this
handsome volume and keep (t ktxjagdy.
(U.S.A

Address

City....

(Canada)

DAYS FREE EXAMINATICON —
Encyclopedia (1839 pages; 14,000

nothing.
send you $4.75 plus small ship-
ping cost as first payment, and
$5.00 monthly for 5 months untii
$28.75 is paid.

Name...

EXAMINE BOOK FREE — SEND NO MONEY I

D. VAN NOSTRAND €O., Inc., Dept. 1710
120 Alexander Street, Princeton, N. 5.

send me — for TEN { Your name in

Van Nostrand Scientific 14kt gold

articles; weight 82 Ibs.), to- <
yitamins, hormones, gether with brass-plated free g:‘;gl’? ﬁ;r ?;5‘9,;
metal rack. (U.S.A. only). If with this cou-
ASTRONOMY AND NAVIGA. not delighted, I may return pon. (U. S. A
them within ten days and owe only:) We “will

If T keep them, I will
shipping costs

privilege.

(PLEASE PRINT PLAINLY)

............... Zone....State......

{Send Canadian orders to D. Van Nestrand Company

Lid., 25 Hollinger Road, Toronto 16, Ont.

Price slightly higher)

stamped on the
cover, if yousend

also pay all

Same refund

i
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TRAIN FOR OPPORTUNITY FIELD OF |

L EL

& .~ tHE GREAT S

OPPORTUNITIES IN ELECTRICITY-ELECTRONICS

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

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

START NOWPAY LATER VETERANS OR NON.VETERANS
New liberalized credit terms and Coyne tralning 18 oflered to Veter-
Finance Plans. Part-time employ- ans and Non-Veterans allke. We'll
ment service to students. Help in send Bulletin glving {ull informa-
making housing arrangements. tlon. Send coupon for details.

s P
how to do 3. You do the jobs yourselt

i
2. You're shown

1. You are told the how and
why of each Job, it by trained instructors, on fines| equipment.

8. . COOKE IR, Presldent *® A FOUNDED 1893
ELECTRICAL SCHOOL

A Technical Trade Institute Operated Not For Profit
500 S. Paulina Street, Chicago, Dept.78-24 3
ELECTRICITY o RADIQ » TELEVISION ¢ REFRIGERATION ¢ ELECTRONICS

Qctober, 1958

CTRONIC.

ON REAL EQUIPMENT

- .COYNE

LARGEST, OLDEST AND BEST EQUIPPE
SCHOOL OF ITS KIND (W U.5.

This five story Chicagc
bullding 18 occupled en- g &
tirely by Coyne. Five big &¢
floors of Classrooms anc #p¢
over a quarter of a mililor g
doilars worth of Equip- &8
ment. Thousands of suc- &>
cessful men have tralnec

at Covne. There lsnosub- ~
stitute for Coyne's wealtL

of experience.

TELEVISION —RADIO ELECTRONICS

Great opportunity for a good job or your own business In one
of America’s fastest growing branches of Electronics! New
stations by the hundreds. . . new sets by the milllons ., ., and
now Colar TV ... all means greater opportunities in Sales
and Service, Separate courses in Radio-Television or !n com-
glx:a{llon with Electriclty-Electronlcs avallable. Coupon brings

etalis.

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

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

Coyne Elecirical School, Dept. 73-24
500 S. Paulina $t., Chicago 12, 1il.,

Send FREE BOOK, “Guide to Carcers,” and details
of all training you offer.

Address_

City State
(! undersiand no Salesman will coll.)

| |
I |
| |
| |
I I
| Name. '
| |
| |
1 |
I |
! |
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_ COMING NEXT MONTH
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ZIFF.DAVIS PUBLISHING CO., One
Park Ave,, New York 16, N, Y. Williom - .
Ziff, President; W, Bradford Briggs, i.8 . PP ]

- e
Vice President; Michael Michaelsan, Vice
President and Circulation Director; (ON SALE OCTOEER 23)
Hershel B. Sarbin, Secretary; Albert
Gruen, Art Director.

MEMBER-
....;‘.‘-. ™
@ «\‘ ﬁﬁﬁsl

<,

A We will present ‘Tic-Tac-Toe” next month, a project
Member F S that many readers have wunted to construct for a long
of i aans ke time. Our cover will show a man explaining the game

to the girl who will play against the machine. If she isn’t

BRANCH OFFICES: Midwestern Office, careful, the machine will beat her—it contains simple

434 S. Wabash Ave,, Chicago 5, I,
Jim Weakley, advertising manager;
Western Office, Roam 412,215 W, 7th
St., los Angeles 17, Calif.,, lohn E.
Payne, Manager.

Foreign Advertising Representatives:

computer circuits that have been programed to win. The
equipment was designed by a high school teacher, David
D. lockhart, of Wyandotte, Mich., and author of the
accompanying article telling how to build the unit.

How to expand your DX listening to include ships at
sea . . . how the language barrier between nations can

D. A. Goodall Ltd., Landon; Albert Mil- . A R
hode & Coor Amwers ond Dusseldert. be broken by elec.:h.omcs_. . . how to build a h.lgh gain

antenna for receiving sigmals from the satellites . . .
these are only a few of the many other articles scheduled

for the November issue,

SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Circulation Department, 434 South
Wabash Avenue, Chicago 5, Illinois. Please allow at least four weeks for change of address. Include your old address as well as
new—enclosing if possible an address label from a recent issue,

CONTRIBUTORS: Contributors are advised 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 Contri i will be with v care, but this
magazine assumes no rcsponsibility for their safety. Any copy is ject to i and revisions are neces-
sary to meet the requirements of this publication. Payment covers all author’s, contributor's and contestant's rights, 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 matcrial purchased.
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LT AS USED IN

~ GUIDED MISSILES

TELEVISION — RADAR — MICRO-WAVES, ETC.

No Advanced Education or Previous

Technical Experience Required!
A man doesn”t even have to know how to plice @
lomp cord or use o soldering iron to be eligible
to prepare in his sparc time at home lo enter the
blg oppertunity field of Elcctronics. As o result,
many laborers and bookkeepars, store clerks,
shop men, farmers, and men of nearly every

Marvels of
Electroniss

Satellites, guidsd missilas,
ond other morvels made
possible by Electronics bring
us into 0 new eve of wondere
men? ond opporiunityl

Employment Service

) Puts you in touch with job
\ l v/ opportunities—or halps you call'mg—havc taken the Dchy Tech pro-

{ # d u bett itfon j
LAY o e aram, and today have gosd [ob or sore
5 now smployed. ice shops of their awn in Eloctronics,

=" Dratt Age?
el ge KEEP YOQOUR JOB!
We have voluobls informotion for svary mon of T

droft pge; 0 If you ore subjoct 1o milicary sarvics, A3 you train for a gaad opportunity that pays
be sure 1o chock the coupon. reol maney In Electronics, you won't have

fo interfere with your present job. Your
chances of preporing to enter Electronics
need not be held back because of the

job you hold toduy. Send coupon for
Prepare NOW o

At Home or at our Chicago
or Toronto Laboratories!

Use part of the income from the job you have todey

to prepare at home for @ highly interesting and

profitable career tomorrow{ Or, come to Chicago or

Toronto and train full time in well-cquipped

lakoratories. It is probably easier thea you think. x

Send coupon for FRZE FACTS ! Oreel]

North America’s
Foremost Electronics

Yeaining Conters™

Sample Booklet FREE!

" We'll give you @ frea copy of on
i ing booklet, 'El ies on
YOU.” See far yourself how yow
may “ake odvantage of the sp-
ponl.:\kin in this fost-growing

feid,

Accradited Member DeVRY TECHNICAL INSTITUTS
of National Home 4341 Belmont Ave., Chicago 41, lil, Depr. PE-10-0
Study Cowncil 3 . > . »
Please give me your FREE boo:let, “Electronics and YOU,'
orwd tell me how | may prepare o ente: one or more branches
of Electronics.

Ncme Age —
PLEASE SRINT

Steeet s 0 o . Aph

INSTITUTE ; Ciry - Zone —— State e
A . Y5 1 O Check here if subject 1o Military Training,
CHICAGD 41' ILLINOIS DeVry Tech’s Canadian Training ‘Center is located at

Formerly DeFOEST’S TRAINING, INC. b 2033 626 Roselawn Avenve, Toronto 12, Ontario
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BARGAIN

BOYS

from WHOLESALE RADIO

Best from Europe! Sensationally Priced

HI-FI SPEAKERS

Double CGone for Full Response
FOR MONAURAL OR STEREO

12"°- 20 Watts| 8"“-8 Watts

reg. 29.95 reg. 9.95

M ¢ 40-15,000 cps 9 5 e 50.13,000 cps 9 5
M e 12 oz, magnet ® 6 oz. magnet

Mo 4 to 8 ohms ® 4 to 8 ohms

u = HI-FI Value! Compare with $44 units!

-ENClOSURE

For 12" or 15" speaker

I Size: 22%" H x 20" W x 95
I 15%2” D. Not a kit! Com- i
Il

rletely assembled. Ready
0 paint or varnish.

i
m  [NDUSTRO

= TRANSISTORS

M 2N359—radio audio
W output .......... 1.50
R 2N363—radio audio

We have complete line of IR

NORTH HILLS J
ELECTRIC COILS m

For immediate delivery

driver ........... 1.15 |8 120 A to 120 K coils. . .95¢
i F-120 coil form........ 65¢
2N414—gen’l pur-
W 2N et U o0 [ 5120 shield can. 25 B

2N481—radio osc....1.44 For R.F.-).F. applications n

= Masco E-Z TALK, 50’ cable incl. A.C.-D.C.
| |
[~ ]
[ ]
||
| |
=
| |

Jl Wood Base mah. or blond.3.95

WHOLESALE RADIO PARTS, INC.

GOMPLETE! 2 Station INTER-COM 1380

n
m RECORDING TAPE y79 sty | M
M Lots of 3—1.69, 6165, |7 Tape Splicer | W
W 12—1.59 ea. 550 . L. n
™ [ |
u u
n
|
.

Save $6.05 Reg. $33 Philmore Portahle

TRANSISTOR
RADIO KIT l

With 4” PM Loud Speaker | |

4 SPEED CHANGER 2 transistors & diode.
Magic 0 (95 Uont iriel Lost ',"5'3; -

batt, TR-22 Kit,
Burgess P.6 9 V. Battery 77¢
TR-9 kit with ear phone 6.95 Il

Baltimore, Md.
311 W. Baltimore St.
MU. 5-2134

Write for our bargain filled “‘Best Buys Catalog"

1650 Whllolord RG Box 783
York 7881

: By JOHN T.FRYE
Too Close for Comfort

ARL AND JERRY were standing on the

sodden bank of the flooding river watch-
ing city employees working desperately to
string new guy wires on a steel tower. The
tower, standing right on the bank of the
river, supported high-tension cables that
followed the river to that point and then
made a turn to cross the broad stream.

Heavy guy wires supported the tower
against this side strain, but the incessant
fall rains had so soaked the ground that the
buried guy-anchors were pulled up, and the
tower leaned crazily toward the river. The
slackened high-voltage wires sagged to
within scant inches of the churning, muddy
surface of the river at mid-stream.

“Okay, men,” said Police Chief Morton,
who was directing operations; “that’s about
all we can do. I've sent a man on a cycle
over to the power station at Garden City to
tell them about it, and they’ll be over as
quickly as they can get here with equip-
ment to pull that tower back straight.

“Let’s just pray something doesn’t come
floating down and touch that 132,000-volt
line. If it does, this whole city will be with-
out power; and with the river already above
flood stage, that’s all we need.”

Carl, holding the radio-controlled model
plane he and Jerry had been flying above
his head to keep it from being damaged by
the surging crowd, edged closer to the chief.
“How come you don’t use the telephone or
your radio to get the power company?”

“That sizzling thunderstorm and the high
wind we had last night knocked out all the
lines between here and Garden City. It also
wrecked the antenna system of the police
radio over there. I sure hope that water-
logged old tree stays put,” the chief added
anxiously, as he stared at the bare limbs
of a huge dead sycamore that was snagged
on the bottom some hundred yards directly
upstream from where the power lines
nearly touched the wateor.

Suddenly Jerry, whose black cyes missed

Alwavs say you sew it in—POPULAR ELECTRONICS
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PREPARE FOR YOUR F. C. C. LICENSE—YOUR - TICKET |
TO A BETTER JOB AND HIGHER PAY!

This booklet L/

F.C.C. LICENSE—~THE KEY TO BETTER JOBS

An F.C.C. commercial (not amatcur) license is your ticket to
higher pay and more interesting employment. This license is Federal
Government evidence of your qualifications in clectronics. Em-
ployers are eager to hire licensed techniclans,

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value primarily
in that it qualifics you to take the sccond class examination. The This fre et gives
scope of authority covered by a third class license is extremely details of our training
limited, ) ) ) and explains what an
_ The SECOND CLASS radiotelephone license qualifies you to F.C.C. license can do
install, maintain and operate most all radiotelephone equipment
except commercial broadcast station equipment. for your future.

The FIRST CLASS radiotelephone license qualifies you to YT BRI
install, maintain and operate every type of radiotelephone equipment »” g . i
(except amateur) including all radio and television stations in the
United States, its territories and possessions. This is the highest class

of radiotclephone license available, GET YOUR FIRST CLASS COMMERCIAL F_c_c_

GRANTHAM TRAINING PREPARES YOU License in 12 Weeks!
The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-

ING you electronics. Each point is covered simply and in detail, HERE'S PROOF...
with emphasis on making the subject easy to understand. The that Grantham students prepare for F.C.C. examinations in a
organization of the subject matter is such that you progress, step- minimum of time. Here is a list of a few of our recent graduates,
by-step, to your specific objective —a first class F.C.C. license. the class of license they got, and how long it took them:
CORRESPONDENCE OR RESIDENCE CLASSES .
R o g a License Weeks
Grantham training is available by correspondence or in resident Henry M. Best, 1003 Vermont St., Fremont, N.C. ...........o.uees st 11
classes. Either way (residence or correspondence), we train you Hateld V. Jones, P.0. Box 705, Alamogordo, N. Mex. ... LIt 13
quickly and well — NO previous training required. A beginner may Michael F. Aperio, 916 Townsend Sts, Chester, Pa. ..... LoIst 12
qualify for his first class license in as little as 12 weeks. Norman R. Cook, 130 Oive St Neadeska, Kan. .... Lot 12
Antene Mello, 68 Union Street, Nantucket, Mass. . .o It 10
THREE COMPLETE SCHOOLS: To better serve our many students o e T s =
throughout the entire couritry, Grantham School of Electronics Phikip 1. Hooks, 4825 N, Capitol, NW,, Washington, 0.C. .. T 12
maintains three complete schools - one in Washington, D.C., one Anthony Giaquinta, 404 Dale Or., Silver Springs, Md. .. ... o1t 12
in Hollywood, Calif., and one in Seatile, Wash. All schools offer 1. Milton Condit, 1312 K. 78th Street, Seattle, Wash. ... .. L1t 8
the same rapid courses in F.C.C. license preparation, either home James W, Reichard, 707 Arfington Street, Tamaqua, Pa, ... L It 8
study or resident classes. 6. Carl Patschke, 3220 Conn, Ave., NW, Washington, 0.C............. 1t 12

GRANTHAM
SCHO OL OF ELECTRONICS W(Muil in evelopa or paste an postal card)

) 4/// £ To: GRANTHAM SCHOOL OF ELECTRONICS
WASI'I;”[{:GTUN 821 - 15th Street, N.W. Desk 83-R « Washington o Hollywood o Seattle

’

Washlngton, D.C. o ==TH
//////%/fy/ / Gentlemen:
i 2y i Please send me your free booklet telling how | t m |
e /, ‘ y e g how I can get my com
HOLLYWOOD 1505 N. Western Av././/%///é//// / ! mercial F.C.C. license quickly. I understand there is no obligation

and no salesman will call.
CALIF Hollywood, Calif,

.

VM%%%%////%%%/ . 4,’ Nam: po

408 Marion Street

SEATTLE
WASH.

City. e — __State_

Seattle, Wash. il - P v e =
R S - % laminterested in: O Home Study, [0 Resident Classes
it O AIAGADe mm. om mm cm m m m m m — m m m m cm  m m m m m

October, 1958 9




ncm 5Hc

§” Wide-Band

OSCILLOSCOPE KIT
by
PJAJC]O

Model S.55 $@750

¥ The PACO Model S-55 is an out.
standing addition to the only line of kits engineered and
produced under the auspices of a major test equipment
manufacturer. PACO kits are backed by over 26 years of
PRECISION experience in the development of a world-
renowned line of quality electronic instruments.

This new, high-sensitivity, extra-wide band, DC oscillo.
scope has been especiaily engineered for ultra-low-frequency
analysis as well as for high-frequency color TV applications.

FEATURES "& SPECIFICATIONS

® VERTICAL CHANNEL-3 stage push-pull
SENSITIVITY: DC~70 mv/in,; AC~25 my RMS/In,
FREQ. RESPONSE:
DC~Within 3 db %o 4.5 Mc. and 5 db at 5 Mc.
AC—within 3 db 1 cps to 4.5 Mc. and 5 db at 5 Mc.
RISE TIME: Better than .08 microseconds
INPUT IMPEDANCE: 1.5 megohms shunted by 33 mmfd
VERTICAL-INPUT STEP ATTENUATOR
VERTICAL POLARITY REVERSAL SWITCH

© HORIZONTAL CHARNEL-push-pull output
SENSITIVITY: 0.6 v RMS/in.
FREQ. RESPONSE: Within 3 db from 1 cps to 400 Ke
INPUT IMPEDANCE: 5 megohms shunted by 23 mmfd
o LINEAR TIME BASE: 10 cps to 100 Kc, TV-V and TV-H, plus
provisions for external capacitor sweep to 1 cps.

© ILLUMINATED GRATICULE AND CAMERA-MOUNT BEZEL
MODEL S-55: Complete with PACO-detajied assembly-oper-

ating manual. In louvred steel cabinet. 13%” x 834" x 17Va”
Kit, Net Price: $87.50

See complete PACO line at your local electronic distrib-
utor. Ask for free comprehiensive, descriptive catalog.

Model B-10 Battery Eliminator

Kit, Net Price: $41.95
Model C-20 Resistance-Capacity-Ratio Bridge

Kit, Net Price: $20.95
Model G-30 RF Signal Generator

Kit, Net Price: $28.50
Model M-40 High-Sensitivity V-0-M

Kit, Net Price: $31.50
Model $-50 5¥ Cathode Ray Oscilloscope

Kit, Net Price: $49.50
Model T-60 Tube Checker

Kit, Net Price: $38.75
Model T-65 Transistor & Crystal Diode Tester

Kit, Net Price: $39.95
Model V-70 Vacuum Tube Voltmeter

Kit, Net Price: $31.50
Model Z-80 RF-AF Signal Tracer

Kit, Net Price: $29.50

b PACO kits also avallable factory-wired, tested, calibrated.

Em ELECTRONICS CO., INC.
. 70-31 84th Street, Glendale 27, L.L., N.Y. ;
Aoision o PRECISION Apparatus Company, Iinc.
Export: 458 B'way., N. Y, 13 '+ Canaga: Ktias Ragio Bifo., Twpiito 19
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Carl & Jerry

very little, shouted: “Hey, Chief,
what's coming down the river!”

A mutter of astonishment that was al-
most a groan swept through the people on
the bank as their eyes followed Jerry's
pudgy, pointing finger. Two young men—
they looked to be in their late teens—were
floating down the middle of the river in a
rubber raft. Wearing only bathing suits,
they were waving gaily at the staring people
on the bank and were obviously quite
pleased at the daring picture they were
certain they were creating.

“There’s never a disaster without some
thoughtless fools to make it worse!” the
police chief muttered from bitter experi-
ence as he grahbed an electronic mega-
phone from a nearby emergency truck and
started running along the bank toward the
approaching raft.

‘“That wire below you is carrying 132,000
volts! Don’t go near it!” he shouted, speak-
ing as distinctly as he could.

Immediately the boys stopped clowning
and stared in fascination at the deadly loop
of wire toward which the river was carrying
them so swiftly. Suddenly they grabbed
paddles from the bottom of the raft and
began frantically driving their clumsy craft
toward the sunken tree. They just made it,
and grabbed hold of the naked white
branches sticking above the surface.

"“Whe-w-w-w, that was close!” the chief
said, setting the megaphone on the ground.

A wave of sound from the people behind
him snapped his head up just in time to see
the great tree roll ponderously over and
start moving down-stream. As it rolled,
one of the tree’s huge branches came
squarely down across the raft and shoved

(Continued from page 8)

look

.« . Jerry, whose eyes missed very little, shouted:

""Hey, Chief, look what's coming down the river!” . . .

Always say you saw it in—POPULAR ELECTRONICS
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...Training that is proved and tested
in Resident School shops and
laboratories, by a School :hat is
the OLDEST and LARGFST of
its kind in the world.

MORE COMPLETE...You learn ALL PHASES >f
Television-Kadio-Electron.cs. :
LOWER COST... Ocher schools make several courses I8
out of the material in our ONE "
MASTER COURSE .
pay more for less :mining than
you get in aour course at (INE
LOW TUITION'!

TCP PAY...UNLIMITED GPPORTUNITIES
LIFETIME SECURITY CAH BE YOURS!

JRE MONEY
TELEVISION

RADIO-ELECTRONICS

. and you

Yau get all information
by ‘mail .. . You make
your: own decision . . at

honel NO SALESMAN

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasiing and
Communications, Automation, Radar, Government Missile Projects.

‘WILL CALL

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, trains you in your
spare time at home, for these unlim-
ited opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from che ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to earn extra money right from
the scarc. Many of our students pay
for their course—and more — while
studying. So can you!

RESIDENT TRAINING AT LOS ANGELES

I you ‘wish to'take your training in our Resident p
School at Los Angeles, the world’'s TV capital, ¢
b

modern Shops, Labs and
re-'you work with latest
7 professionally installed

start:NOW in our
Radio-TV Studios,
Electronic equipmen

- finest,’ most complete facilities offered by
anv school, Expert, friendly. instructors, Personal
attention. Graduate ‘Employment Service. Help
in finding home near ‘school - - and part time
job while you learn. Check box in coupon for
full information.

October, 1958

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous ilustrations and diagrams.
All instruction material has been de-
velopad and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY .., it can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK "‘Your Future in
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investigate!

YOU GET...

® 19 Big Kits—YOQURS TO KEEP!

® Friendly. Instruction and Guidance

® Job Placamant Service

e Unlimited Consultation

o Diploma—FRecognized by Industry

e EVERYTHING YOU NEED FDR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
. Telewision, including Color TV

. Radio AM & FM

. Electronics for Guided Missiles

. Sound Recording and Hi-Fidelity
. FCC License

. Autamation and Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

NATIONAL“( oty SCHOO

WORLE wlb‘r:vrummc SINCE 1905 .

OO~ YU & N

GET THE BENEFITS OF OUR CVER
50 YEARS EXPERIEKCE
Hi

Kpproved for
Gl Training

LSy

]
i NATIONAL SCHOOLS, Dept R2G-108
{

4000 S. FIGUEROA T, LDS ANGELES 37, CALIF.

Rush free TV-Radio "Opportunity™ Book and sample

I Jesson. No salesman will call.
i

e

g r "h NAME AGE
LT
$RE .ulﬁh ﬁlﬁp .h ADDRESS —
CITY. _.ZONE STATE

NAT!ONAL sc“ools 'D Check if inlerested ONLY in Resident School training 21 Los Angeles

Los Angeles 37, Calif. RVETERANS: Give date of Discharge .
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at your
Authorized
ERIE DISTRIBUTOR

The new ERIE D-58 Catalog,
including the complete and
enlarged line of ERIE Electronic
Components is ready. Your
authorized ERIE Distributor has a
copy for you. If he can’t supply you,
write us, giving his name.

Make the ERIE Catalog
Your Catalog

N

Cloctionios Distiikoitsr,

Dt ¥VEStow

ERI!E RESISTOR CORPORATION
ERIE, PA.

Carl & Jerry (Continued from page 10)

it and its passengers beneath the surface.

The tree moved only a few feet before it
caught and held again. At the same time,
the red rubber raft bobbed to the surface.
One youth was still lying across it, and the
head of the other popped to the surface be-
side the raft. Quickly the boy clambered
aboard and began shaking the inert body of
his companion. Even from the shore blood
could be seen oozing from a cut on the head
of the unconscious boy.

VI‘HE PEOPLE on the bank began to
A scream, and Chief Morton snatched up
his megaphone and bellowed: ‘“Look out!
You're drifting away from the tree!”

The boy kneeling in the raft looked up
and made a desperate grab at the very last
branch on the down-stream end of the tree.
His hand closed around it, and slowly, with
great effort, he pulled the raft up alongside
the brittle limb. With his other hand, he
kept the face of his wounded companion out
of the muddy water that nearly filled the
hollow space inside the raft.

“You better get them out of there,™ a
man yelled from the crowd. “That tree
won’t stay put long, and that kid can’t hang
on very long, either.”

“Sure, sure!”’ the police chief answered
bitterly as he glanced wildly about; “but
how? There’s no chance of throwing a rope
a hundred yards or so. It will take us at
least a half hour to get a boat here with a
motor on it big enough to do any good in
that current.”

“If the power could just be cut off that
line,” Jerry murmured.

“It’s worth a try,” the chief said as he ran
to his car. He snatched the radio mike out
of its holder, and called an order in to head-
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.« . His hand closed around it, and slowly, wifh
great effort, he pulled the raft up alongside . . .

Always say you saw it in—POPULAR ELECTRONICS



TAKE A LOOK AT YOUR FUTURE
IN' RADIO-TV-ELECTRONICS-FREE!

.C.S. Career Kit tells you where

How 1o succeed in

ELECTRONICS
RADIO and v

the big-pay jobs are...who are

the industry’s most wanted men
...how you can “cash in" in a
big way on your own future.

Here’s your chance to find out where you’re going—fast!
And it won't cost you a thing except the time it takes
to clip and mail the coupon at the bottom of this page.

Radio-TV-Electronics is the fastest growing industry

of all time. Opportunity for men in this field is almost un-
limited. The rewards are great.

But to “cash in” you must be properly trained. You must know
more than simply wires and tubes. You must be able to understand and

Send the coupon below for your

apply the principles of Radio-TV-Electronics. free 1.C.S. Career Kit!

That’s where I. C. S. comes in . . . the world’s oldest and. largest “How 1o Succeed.” 36-page quid
technical training school. Here are the people who know—who can tell D ; °:;vu er: n; RIS
you—what you need to go places in Radio-TV-Electronics. ° neeme

You get the full story with your free I. C. S. Career Kit. a Electronics, Radio and TV hand-

. . . bock or the field of your choice
So take a minute now to get a look at your future in Radio-TV-

Electronics. Send for your free I.C.S. Career Kit. You have nothing Sample lesson (Math) to
to lose. You can gain an exciting, well-paid career in a vital industry. demonstrate I. C. 5. Method

Accredited Member,
For Real Job Sceurity—Get an I.C.S. Diploma! I.C.S.; Seranton 15, Penna. National Home Study Councl

INTERNATIONAL CORRESPONDENCE SCHOOLS

(Partial Iist of 259 courses)

BOX 91295 J, SCRANTON 15, PENNA,
Without cost or obligation, send me *How to Succeed” and the opportunily booklet about the field BFFORE which [ have marked X (plus sample lesson):

RADI BUSINESS ELECTRICAL

o [ Cost Accounting [] Electrical Engineering
TELEVISION ] Managing a Small Business [] Elec. Engr. Technician
ELECTRONICS O Purchasing Agent [ "] Elec. Light and Power

] Practical Electrician
[] Professional Engineer (Elec.)

LEADERSHIP

O Industrial Foremanship
O Industrial Supervision
[ Persorinel-Labor Relations

DRAFTING
[0 Electrical Drafting

HIGH SCHOOL

{1 High School Diploma
|| Good English

O General Electronics Tech.
O Industrial Electronics

[J Practical Radio-TV Eng’r'g
[0 Practical Telephony

O Radio-TV Servicing ] High School Mathematics O Supervisian
Name. . _Age. Home Addres:
City. Zone State Working Hours___AM.tlo_____P.M
O 3 Canadian resi send coupon to international Corraspondence Schools, Canadian, Ltd.,
Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
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Carl & Jerry (Continued from page 12)

quarters to have a squad car race to Garden
City and have the power cut from the line
feeding into the city. At the same time he
called for a boat and motor to be sent from
the fire department garage.

The chief drove his car back to where
Carl and Jerry were standing.

“That fellow is trying to tell us some-
thing,” Carl said, “but the people are mak-
ing so much noise I can’t figure it out.”

“Be quiet! Listen!” the chief shouted.

“I can’t hold on much longer. This cur-
rent is pulling my arm out of its socket,” the
desperate voice of the youth came faintly
across the sucking, gurgling flood. “And
every now and then I can feel this tree drag
a little.”

“Chief, you got any light, strong twine in
that emergency truck?” Jerry suddenly
asked.

“I think so, kid; what's on your mind?”

“If you will get it and a lot of small rope,
T'll show you faster than 1 can tell you. 1
don't know if the idea will work or not,
but we've got to try something.”

The chief was back in a couple of minutes

with a big cone of twine, and two other men
carried four large coils of half-inch rope.
Carl and Jerry were kneeling on the muddy
ground hurriedly gassing the model plane.

“Tie those coils of rope together so the
end can pay out freely from coil to coil,”
Jerry said. “We're going to try and make
this radio-controlled plane carry the twine
out to where the fellow on the raft can
reach it. If we can just do that, he can use
the string to pull the end of the rope out
to him. Once he has hold of the rope, we
can take our end upstream so the current
will swing him into the bank.”

Some of the people began to snicker at
the wildness ol the plan, but Chief Morton,
who had worked with Carl and Jerry be-
fore, silenced them with a fierce glance. "If
any of you've got a better idea, let’s have
it,” he growled. “If not, shut up and get
back out of the way.”

I"HE TWINE had been fastened to the
landing gear of the little plane; some of
it had been unwrapped and loosely coiled on
the ground. Carl stood ready to start the
motor.
“Okay,” Jerry said in a tight, shrill voice,

WALKIE-TA

ASSEMBLE YOUR OWN

GENERAL Specifications applying to all models:

Highest quaolity workmonship and materials, silver
plated coils, ceramic copacitors ond advanced design
assures maximum performance with the longest battery
life. Sensitive receivers con detect signals os small os one
microvolt ond feature automatic volume control ond |
noise clipping. Tronsmitters use high level omplitude [
modulation, have o power input of one walt to the R.F.
stage ond will rodiate o signol for | to 5 miles {depending
on obstructions using antennas supplied. Up to 40 miles
have been reported by some of our customers when
c icating with hoving directional beom
ontennos. Radiophones can be used singularly to com-
municate with fixed stations or two or more to communi-
cate with each other providing they ore for the some
frequency bond. Fully portoble, no external connections
needed, Uses stondard radio and flashlight botteries ovoilable ot your
local store. Total weight of complete unit including oll occessories is
less than 5Y2 Ibs.

Model TC-144. Meets F C C requirements for general class amateur
license. No minimum age requirement. Voriable frequency transceiver
circuit. Tunes from 144 to 148 mc. Wired, tested and guaranteed elec-
tronic chassis complete with two high frequency triodes (3A5)..$7.98
Model TR-144. Similor to above but with independently tuned re-
ceiver and transmitter circvits, using 4 high frequency triodes (2-
3AS5's). Permits receiving frequency to be changed without affecting
transmitting frequency ... ovvereeerrercoerrtarireaas $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 general and technician closs amateur licenses
as well as for civil defense and ather special services. Wired, tested
and guaranteed electronic chassis complete with six high frequency
triodes. (3-3A5%). . vuteeeererecaareciiaieciaaaaaans $16.98
Model TRX-50-A. Similar to above but with transistcrized audio
booster stage for extra loud reception......oo oo $18.98

SPRINGFIELD ENTERPRISES

LKIE RADIOPHONES

NOW 4 MODELS TO
CHOOSE FROM
IMPROVED CIRCUITS
GREATER POWER
TRANSISTORIZED

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

Strong 16 gauge 8” x 5% x 37 aluminum case
satin etched and anadized with all holes punched
for quick assembly. Heavy duty bottery holders with
phosphor-bronze contacts, battery switch, telephone
handset crodle, retractoble coiled cord, adjustable
shoulder strap, 187 or 24" antenna with loading coil
(depending on frequency) and necessory hardware.
Allfor only..oueeeriaeeerrraenonssessaieseansasess $9.98

for as little as

$7.98

plus accessories

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

Input and output impedance matching transformers far the obove
handset . Both fOr. ... e enneeanceasnncennsioanoasse $1.98

Very active quartz transmitting crystal for models TRX-50 and
TRX-50-A ground to .01% of your desired frequency and hermeti-
cally sealed. .o oriivinnoiaraaaasniiiissiiaaeeeonns $3.98

HOW TO ORDER: If your dealer cannot supply you with prod-
ucts you may order direct from our factory by checking each item
desired ond ADD 5% of total for postage and insurance. Orders
not paid in full will be sent COD for the balonce 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.

Manufacturing division
Box 54-E10, Springfieid Gardens 13, N.Y.
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RONIC C( URSE;
TELEVISION,
~~ RADIO,RADAR.
_. SONAR,ELECTRONICS

Only CTS offers you COMPLETE training in all phases of Elec-
tronics. Why be satisfied with less? The new Christy Shop-Method
Home Treining makes learning interesting and easy. You learn
Radar, Sonar, Electronics, Radio, Television. No previous experience
needed. You learn by working with actual equipment. Makes learning
f)un.lspeeds your progress. Helps you understand quicker and remem-

er longer.

You get comprehensive training starting with your first CTS lesson!
The complete knowledge CTS provides you with, gives you &
pbroader knowledge, a greater understanding which will mean
more jobs and a higher income for you for the rest of your life.

HOME LABORATORY SENT!
19 TRAINING INSTRUMENTS INCLUDED

W:th CTS COMPLETE Home Training Course, you receive a
Home Laboratory to assemble, use and keep for years of peak
performance. You receive a Multi-Tester, Oscillator, Signal
Tracer, Oscilloscope, Signal Generator, Electronic Timer, Re-
generative Radio, Giant-size Television Receiver (optional) as
well as many other valuable electronic devices. With these you
will be able to make hundreds upon hundreds of exciting ex-
pariments.

EARN WHILE YOU LEARN!
EARN $5.00—$6.00 PER HOUR

Or MORE while still studying! Almost from the very first
you receive training that enables you to repair radios and
felevision sets for friends and neighbors. To install and serv-

jce electronic computers, communication equipment, protective equip-
ment for police and fire departments, etc., etc.

FREE BOOK—SAMPLE LESSONS SENT

Get all there is to know about the Christy COMPLETE Electronic
Course in Radio-Television-Radar-Sonar, etc. A combplete, colorful,
illustrated book on Electronics sent without obligation.

Also, we will send you Two sample lessons showing how the new
CTS Shop-Method Home Training Course will train you for making
big m?Pey in your spare time and for building a bright futwe for
yourself.

CHRISTY TRADES SCHOOL, Depf. T-109, 3214-16 W. Lowrence Ave,, Chicago 25
SIGN, MAIL FOR THREE BOOKS

————————-_—-—————mzﬂ

} Christy Trades School, Depl. T-109, 3214-16 W. Lawgence Ave., Chicago 25, lIl.

Gentlemen: g
Please send me, without cost or obligation, two FREE lessons

and the new 24-Page illustrated book telling all about the cTS
Master Shop Method Home Training Course in Radar, Sonar, @
Television, Radio and Electronics, and the many opportunities l
this new field offers I

MA“- COUPON : ‘% pre g o0v NAME: 5 6's < 48 b 4 v oammaspn sy gesaoddpdboiionsriassats Age....e0
To DAY FOR ‘“‘\S‘I_mﬁ:‘;_%"‘ 'Address .................................................... vee g
CATALOG |. IClty .............. —— S ..., ZODe.... State.....c.e-avare §

-——_—_—_Sl—ﬂummmwﬂmmﬂ
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GET MORE WORK
OUT OF YOUR
OSCILLOSCOPE

Learn to service
ANY radio or TV
faster ... with the
handiest instrument of all!

Here, in a new 2nd edition, is
THE book that really shows you
how to use oscilloscopes!

Clearly as A-B-C, MODERN
OSCILLOSCOPES AND THEIR
USES tells you exactly when,
where and how. You learn to
locate either AM or FM radio
or television troubles in a jiffy.
Tough realignment jobs are made

The book i X
that tells you easy. No involved mathematics!
what you need to know Every detail is clearly explained
about ‘scopes! —from making connections to ad-
justing circuit components and
setting oscilloscope controls. "And you learn to analyze pat-
terns fast and RIGHT!
Includes latest data on use of ’scopes in color TV, indus-
trial electronics, teaching . . . even in atomic energy work.
Contains 326 pages and over 400 clear pictures, Dozens of pat-
tern photos make things doubly clear. Price only $6.50.
Use coupon for 10-day free trial.

DON'T THROW OLD RADIOS
== AWAY!

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

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

Four times out of S, this giant, 314-

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

f= == == == PRACTICE 10 DAYS FREE!s = =0 == L |

City, Zone. State

¢
QUTSIDE U.S.A—Add 80¢ to each book, cash with order oniy. 1
Sanie 10-day return privilege with money refunded.

Luﬂﬁﬁ_nﬁﬁ-ﬁﬁ-“ﬂﬁﬁﬁa
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l Dept. PE-108, RINEHART & CO., INC., l

232 Madison Ave., New York 16, N. Y.

l Send book(s) checked below for free examination. In 10 days, l
1 will either send price shown (plus postage) or return books

l postpaid and owe nothing. l
D MODERN OSCILLOSCOPES 0 RADIO TROUBLESHOOTER'S

I AND THEIR USES, $6.50 HANDBOOK, $6.95 l
SAVE! Send cash with order and we pay postage, Same 10-

l day return privilege. l

l NBIDE & .ttt iiieienesaressneaonasannanernns l
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Carl & Jerry (Continued from page 14)

as his hands nervously clutched the radio-
control unit; ‘“start it and let it go. And if
you ever did a good job of hand-launching,
do it now. One chance is all we’ll have.”

The motor broke into a snarl at the sec-
ond spin of the propeller. Carl’s big hand
held the plane steady for a moment, then
his long arm snapped it forward and slightly
down toward the surface of the water. For
a split second, it seemed that the little
model was going to dive straight into the
muddy froth, but instead it curved upward
and to the left in a graceful zoom and
started climbing in a fairly tight spiral.

“What’s the matter? Can’t you control
it? Send it out to the boy!” a man shouted
in Jerry’s ear.

Chief Morton thrust him roughly aside as
Jerry answered without taking his eyes off
the string that led up into the sky like a
miniature version of the Indian rope trick:
“We've got to get enough altitude so the
string can be carried without touching the
water. If that twine gets into the water,
the plane will be dragged down. The higher
it flys, the less drag we’ll have to put on the
string to keep it out of the river.”

As he finished speaking, the little plane
had climbed until it looked pitifully small
and frail against the gray overcast. Jerry
changed the controls on the box he held in
his hand, and the model headed straight out
across the river with the white string trail-
ing in a graceful curve beneath it.

Chief Morton was using his megaphone
to explain to the boy on the raft what they
were trying to do. Carl was paying out the
string with all the careful skill of a fisher-
man trying to land a two-pound trout on a

. . . Carl paid out the string like a fisherman trying

to land a two-pound trout on a five-ounce thread ...
Always say you saw it in—POPULAR ELECTRONICS



NO OTHER TUBE TESTER MADE-
AT ANY PRICE - can MATCH the VALUE

—— ~—— . of the CENTURY

20,000 SERVICEMEN CAN'T BE WRONG!
See for yourself—AT NO RISK—why over 20,000 servicemen
selected the FAST-CHECK obove all other tube testers—
regardless of price. With the FAST-CHECK you will moke
every call poy extra dividends by merely showing your
customer the octuol condition and life expectancy of the
tube. The extra tubes you will sell each doy will pay for
the FAST-CHECK in a very short time,

Just 2 settings on the
FAST-CHECK TUBE TESTER

tests over 650 tubz types completely,
\ accurately — AND IN SECUNDS’

@ POSITIVELY CANNOT BECOME OBSOLETL

Circuitry is engineered to accommodate oll future
tube types os they comz outl. New tube listings are
furnished periodically at no cost.

® NO TIME CONSUMING MULTIPLE SWITCHING
Only two seltings are tequired instead of banks of
switches on conventional testers.

Di ions: Width: 1458” Madel FC-2 — | d
Height, 117" Depih: 43" in rogged oak cerry- S Bgf,g © NO ANNOYING ROLL CHART CHECKING
Net

Guaranleed for
One Full Year

m'?h Cc;;_e dcomP’Efc Tube chart listing over 650 tube types is conve-
5 wi adapter . . . niently located inside FAST-CHECK cover. New tube
Speual compprtment ac- only listings ore eosily added without costly roll chort
commodates line cord and replacement.

Picture Tube Test Adapter

Picture Tuhe Test Adapter

: p RANGE OF OPERATION
Included With Fast-Check | , ., .~ ; IMPORTANT FEATURES

s quality o
Enables you to check oll picture types whichyc o Y TLT ® Checks each section of mulyi- i
tubes [including the new short- 99%, of over mare than | if only one section § nulti-section tubes and
neek 110 degrow tyme) for cathe % l°d'° all wbes in use today, “Bad” on 1he( ‘°;‘ is defective the tube will read
Sde emission. shots and life TVC “' ";)9 the newest series-string | required fo 1es;“:ner ,“gle % lLess than 10 seconds
expectancy . . . also fo rejuven- 'ubesu 552'4 eute 12 plate-volt | phor-branze tube scyackue'»e ® 41 long lasting phos-
ote weak picture tubes. This gas regul 5 Magic eye, fubes, and future tube types ? accammodate all present
eaUTe eliminaies, thelnced of bifi 'Sl,-l)mors, special purpose ® 7-pin and 9-pin strai hv'<°nnor become obsolete
corrying extra instruments and tubes vbes and even foreign ® lLarge D'Arsonval 'yge ':‘:‘ee'?r’?s"::"fg"?er}ypa:el
makes the FC-2 trul 1 ‘ : sitive yet =z T sen-
omuensd NM mm"’ y an a v g:;d’«:u::r inter-element sharis demulyburr:‘osn?rei S;:l:‘ilps::'l?"’d “9'°'n;' nlcc..
ge. on meter for low
. / Checks for current tubes @ New tube listings furni i

& g H gus content. gs furnished peri-
RASE-GLECK'S: Vo price is v Checks for “fe'eXPectuncy- :g:(:/lcllii:"'onno cost & Compensation for line COIL
made possible because you Ton

Other testers may have so

are buying direct from the FAST-CHECK has theon a"’me of the above faatures., . . but oply the "

manvufacturer.

SHIPPED ON APPROVAL FOR 10_DAY. FREE TRIAL _

Try the FC-2 before.you buy  [[PTeersper
el et CENTURY ELECTRONICS CO., Inc., oeir<io mineote, n. v

Rush the FAST-CHECK for a 10 day trial period. If not completely satisfied | will g

return the instrument within 10 days without further obligation. If fully satistied g

PAY I" SMALL | agree to pay the down payment within 10 days and the monthly instaliments as 1

7 shown. No financing charges are to be added. '

MQNTHLY P YME"TS MODEL FC-2 . . . $69.50 — Pay $14.50 within 10 days. 1
: ) A 3 Balance $11.00 monthly for 5 months.

Easy to buy if you're’satis- g

fied. Pay af net cash price | NI 1

. . . no financing charges. ]

A AT© 5152 e o mssmsprase Ve B T i i e e [

[ ]

NO MONEY REQUIRED St crate '

WITH ORDER" ... 3
10 O R A O N 3 O A o N O 5 D S D £ £ S D O P O 0O D O
October, 1958 17



By Design . ..
COLUMBIA CD
Most Linear

STEREQO CARTRIDGE

RESPONSE OF COLUMBIA CD CARTRIOGE

“

=

N\

©

M LAY 9 RISFORSE In 0y

N w Wove 20000

1690
FREQUENCY v CYCLES PER SECOMD

In the Columbia Constant Displacement car-
tridge, motion of the stylus is transmitted
directly 1o the two wafers that generate the
output voliages. This is accomplished by a
simple lever, frictionless and featherweighi.
The precise mechanical design assures thart,
regardiess of frequency, the output voliage is
essentially constant for a given displacement
ol the stylus,

Discover for yourself that the Columbia
Constant Displacement cartridge is designed
10 reproduce all the exciting breadth, depth
and realism of stereo records. Remember, this
cartridge was designed by Columbia Records
drawing on its over 60 years of recording ex-
perience. Get the best. Insist on the Columbia
Constant Displacement cartridge.

Columbia
Model SC-1. ..
Cost $24.25

SPECIFICATIONS

Diamond stylus. .............. 0.0008 inch radius
Recommended needle force 510 7 grams
High compliance. . .superior tracking, reproduction
Open-circuit voltage. ................... 0.5 volts
Extended stereo range, +2.5 db. .20 to 16,000 cps
Channel separation. ........... in excess of 20 db
Complete compatibility stereo and monaural
4 speeds 3314, 45,78 and 1624

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

Carl & Jerry (Continued from page 16)

five-ounce thread. The boy on the raft had
managed to throw one leg over the limb and
had propped his unconscious friend’s head
up on the side of the raft so that both hands
were free to try and catch the string.

As the little plane sailed farther out
across the river, the string bellied closer
and closer to the surface in spite of Carl’s
having climbed on top of the chief’s car to
keep his end of the twine as high as possible.
He was afraid to put too much tension on
it lest the plane be slowed down and go into
a stall. It was hard to see the string, too,
as it neared the raft; but suddenly the boy
made a snatching motion with his hand, and
a roar went up from the crowd as they saw
he had the thin cord.

Jerry put the plane into a circle over the
raft, and the men on the river bank quickly
broke the string and attached it to the end
of the rope. The boy broke the string at his
end, too, so as to free the plane, and began
hauling out the rope hand over hand. Just
as his eager fingers closed over the rope, the
tree rolled again and the rubber raft shot
away down-stream toward the lethal wire.

Without a moment’s hesitation, Chief
Morton grabbed up the remaining coil of
rope and started running directly away
from the river up a side street. Carl jumped
from the car top and grabbed hold of the
rope right behind him.

The raft described a slow curve down-
stream and toward the bank, and when it
passed under the high-tension line, there
was a good ten feet between the wire and
the crouching figure of the boy below with
the rope wrapped tightly around his wrist.
IT WAS ALL OVER in a few minutes. A

waiting ambulance took the two boys to
the hospital. Jerry landed the model plane
without damage, and the people congratu-
lated the two boys and the chief of police on
the successful rescue. The chief counter-
manded his order to have the power cut off.
He offered to drive Carl and Jerry home.

“Well, boys, you pulled it off again,” he
said with a tired grin as he drove slowly
along; “but next time would you mind not
cutting it quite so close? I know I aged
ten years in ten minutes back there.”

“Know exactly what you mean, Chief,”
Carl said, nodding soberly. “I'm going right
home and look in the mirror for gray hairs
myself!”

Always say you saw it in—POPULAR ELECTRONICS



STUDY AT HOME

for a career in T

CREI prepares you quickly for success . . . i
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
ambitions young men the technical knowledge
that leads to more money and secuvity. CREIL
can help you, too — if you really want to be
helped. CREI lessons are prepared by experts
in easy-to-understand form. There is @ course
of instruction geared to the field in which you
want to specialize. Study at your convenlence,
=t your rate of speed.

Industry Recognizes CREI 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-
jea’s most important companies. Many
famous organizations have arranged CREI

ENGINEERING

CAPITOL RADIO

Dept. 1210E, 3224 - 16th St.,

! Engineering Technology.

COUPON [[PSU

| FiELD OF
GREATEST

]

|

1 1

| INTEREST |_ 1

1 [ Aeronautical Electronic Engineering Technology Type of Present Work |

| ]

]

[N L T OO r RIS OR PRPR R S AQGe.....ocriricnin Education: .

BOOKLET4 Yrs. High School_.. 1

o !

SHFEET o.vvereecereearessesassesassve s s s s erema bR B s e Yrs. College "

1

(i — RO £ o1, -3 State....... Electronics Experience e g
Check: [J Home Study (O Residence Schoo!l [} Korean Veteran

o e s e oy A e

October, 1958

ECPD Accredited Technical Institute Curricula—Founded 1927
N.W., Washington 10, D. C.

| Please send me your course outline and FREE
1 "Your Future in the New World of Electronics™ .
opportunities and CREl Home Study courses

[0 Radar. Servo and Computer Engineering Technology
O Electronic Engineering Technology

O Broadcast (AM, FM, TV} Engineering Technology
{3 Television Engineering Technology

S e W S

adio-tv-electronic

group iraining for
their personnel. To
name a few: All
American  Cables
and Radio, Inc;
Canadian Broad-
casting Corpora-
tion; Columbia
Broadeasting  Sys-
tem:; Gates Radio
Company; Federal
Electric Corp.; The
Martin Company;
Douglas Aireraft
Co.; U. S. Informa-
tion Agency (Voice
of America); Cana-
dair Limited; Trans-
Canada Air Lines;
United Air Lines.

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.

If you have had a high school education, and experi=
ence in electronics—and realize the need of a high=
level technical knowledge to make good in the bettek,
electronic jobs—you can qualify for CREI home stud$®:
training. (Electronics experience {s not required for
admission to CREI Residence School.)

CREI also offers residence training in Washingtony
D. C. av the same high technical level. Day and
evening classes start at regular intervals. Qualified
residence school graduates earn degree as “Assoclate
in Applied Science.” Check eoupon, or write, Capitol
Radio Engineering Institute. Dept. 1210E, 3224 16th
St. N.W,, Wash, 10, D. C.

>
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Get This New Fact-Packed
Booklet—It's Freet

P OB G a GO I amp G e
You can qualify for CREI i
heme study training if you
have had electronic educa- ]
tion, or experience in elec- I
1
|

INSTITUTE

illusirated Booklet, | tronics—and realize the need
.. describing | of a high level technical
knowledge to make good in
ths better electronic jobs.
(Electronics experience is not
required for admission to
CREl Residence School.)

in Practical Electronic
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LETTERS

FROM OUR READERS

It's the Greatest

B I just finished the Card-File Transmitter
(May, 1958) and it works fine in conjunction with
my main rig for local calls, tests, and the like.

The only trouble I had was in tuning the trans-
mitter. The transmitter would tune to resonance
only when the plates of the variable capacitor
were fully meshed. However, my best DX was to
a friend two blocks away.

I then proceeded to retune the transmitter by
the following method. First, I turned the trans-
mitter and the station receiver on. I tuned the
variable capacitor to maximum indication on the
receiver S-meter. This time my friend said that
I was overloading his recciver.

I recommend this little transmitter for anyone
that needs a small standby rig, or for the begin-
ning ham who would like to experiment on a
small and easy-to-build transmitter.

RonaLp L. Friepman
Bayside, 64, N. V.

High-Gain FM Antenna
® Could the long-long Yagi antenna described in
the July issue of PopuLar ELECTRONICS be recut
to cover the FM band of 88-108 megohms? I

live about 200 miles from Boston, Mass.,, and
would like to receive fine music programs.

Louis MARrDEN
Augusta, Maine

The dimensions given for the long-long Yagi
are for 108 mc., but you could change these to fit
any frequency between 88 and 108 mc. Results
would depend also on how high you mount it and
on the terrain between your location and Boston.
Perhaps there are experimenters in Augusta that
are receiving stations in the Boston area, and
could make suggestions.

Tuning Problem with One-Tuber

® T have just finished building the one tube hi-fi
AM tuner in the June issue. I got along fine
until T tried to line it up. I used the Miller coils
and the 365-ppfd. dual called for in the list of
materials, but I can’t line up both ends of the
dial. If I receive the stations on one end, I don’t
on the other, and vice versa.

W. MALONE, JRr.

Linchburg, Ohio

Be sure the tuning capacitor is a dual 365-ppfd.
variable for tuned-radio-frequency circuits and
not one with two diflerent sections used with a
superhet circuit. 1f the “TRF” capacitor is used,
connect a signal generalor to the antenna lerminal
of the tuner. Rolate the tuning capacitor so that
the plates are fully meshed. Close down the
compression-type trimmer capacitors on the tun-
ing capacitor, and turn down the iron cores of

BECOME H

with THe GATEWAY 10
AlllalClll
Ao =

* HOW TO BECOME A RADIO AMATEUR
% THE RADIO AMATEUR’S LICENSE MANUAL
% LEARNING THE RADIOTELEGRAPH CODE
% OPERATING AN AMATEUR RADIO STATION

Starting out in amateur radio you will find these publications a necessary part of your read-

ing and studying for the coveted amateur radio operator's ticket. Written in clear, concise

language, they help point the way for the beginner. Tried and proven by thousands upon

thousands of amateurs, these ARRL publications are truly the “‘Gateway to Amateur Radio."
{

On[y $I.5° For All Four

Postpaid Booklets

AMERICAN RADIO RELAY LEAGUE, inc.

West Hartford 7, Connecticut

Name . oo eneeeuiisasoseacescsssssnsassencssnasas
SIreet. e e eecassessartsaracccncensansssassanncensns

. 11 TN

Cash......... Check......... Money Order..cvoe....
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) Subject: = |
Stereo Cartridges and Garrard Players

8.1.C
ENDORSED
QUALITY

B
| Cedsy

We are supplying E
standard Garrard changers

and turntables to stereo cart- The Gapp

ridge manufacturers for test ¢ ctgmggubﬁ’?f;‘"“
purposes. Knowing of your f;g,’ggfgf?zc"
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tion of record playing equip-
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WORLD'S FINEST | | RECORD CHANGER N

: O oo
. There Is a Garrard for every-mgh fidelity system ® e
© - Fram $32.50 to $89.00 ;
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ﬂf tbarit!

E C Ieads in Quality Electronic
Test Equipment, at Lowest Prices!

NEW! EMC Model 301
Speedi Tube Tester

Preclslon 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 024 tube. New listings |

avallable. Saves precious

time and quickly pays for

itseif. Also available with

712" meter,

Model 301P, {llustrated

with 4147 plastlc front meter In oak carrying case,
$47.50; In Kit Form, $33.2

Model 3o1c Slopmg COunter Case, $46.50; Kit, $32.60.
Model PTA, ‘Picture Tube Adaptor (to check and rejuve-
Nate PICLUTE tUDESY. s s ev e o srooooose $4.50

NEw! EMC Model 108
Handi Tester
The only appliance and auto battery
tester In its price class to use 2
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
and instruction manual, Wired,
$15.95; In Kit Form, $12.95.

NEW! EMC Model 90564
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. Model 905, Battery
Eliminator and Charger (only) Wired, $37.50; Kit,
$28.90. Model 906, - Vibrator Checker (only) W|red
$31.80; In Kit Form $17.05.

NEW! Mode! BEA, Battery Eliminator Adaptor (for

Transistor Radig Checkmg) Wired, $9.70

Yes, tell me more, send me—FREE—a detailed catalog
of the complete EMC line.
PE-108

NAME
STREET
cITy

EMC

STATE

Electronic Measurements Corp.
625 B'way » New York 12, N, Y.
Ex, Dept. 370 B'way, N. Y. 13
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Letters (Continued from page 20)

the two coils. Set the gemerator to 550 kc. and
adjust the iron cores for maximum signal output
from the tuner.

Then rotate the luning capacitor so the plates
are entirely unmeshed and set the signal generator
to 1600 kc. Adjust the two compression-type
lrimmer capacitors for maximum signal output.
Set the gemerator to 1200 kc. and readjust the
trimmers for maximum output.

There's Another Way

® I read the article (July, 1938) on three-di-
mensional color television. However, a sounder
method exists. All that need be done is to put
a polarized lens over the entire screen surface, and
in front of this a thin, transparent nitrobenzene-
filled capacitor, also the size of the screen.

The shutter movement in the camera may be
synchronized with the capacitor (Kerr cell). Thus,
with lens 1 in operation, no voltage would be
applied to the Kerr cell, and so the light would be
polarized in accordance with the filter backing
the cell. Let us assume this to be vertical.

At the time of lens switching, a small voltage
is applied to the Kerr cell which rotates the plane
of light passing through it by 90°. Now it acts
as if it were horizontal.

Thus, the polarity of the light coming from the
screen is reversed electronically and instantane-
ously in accordance with the camera lens in use,
thereby doing away with cumbersome motors.

S. D. GorperooM
Baltimore, Md.

DX Department

w I would like to see a feature article on the
commercial phone outlets such as news and tele-
phone outlets. These have strong signals from
countries rarely heard on the regular short-wave
stations. I have been SWL’ing since the beginning
of this year and have identified over 75 stations in
43 countries on the short-wave bands. My favor-
ites are Radio Swilzerland and Radio Australia
for their regularity and their DX programs. My
best DX stations are Lebanon, Malta, and Singa-
pore. I receive on a Hallicrafters S-38E with a
40" wire and a modified TV antenna.
CuarLes Loupa
New York, N. VY.

Suggestions for Charger Cutoff

m Mr. Hoffman’s question about a cutoff of a
battery charger, (Letters, August '58) suggests
the need for a simple device to show when a car
battery needs charging . . . that is, a quick warn-
ing when the charge is so low that one may be
stuck with a car that will not start. Maybe the
same device could serve both purposes.

There are two ways to warn when a car battery
needs charging. The usual one, with a hydrometer
tester, is too much bother unless it can be made
by just pushing a button. Another and very old
test is a voltage recading between the negative
plate and a cadmium electrode. Some old-time
battery men in electric substations did not con-
sider the cells fully charged until the cadmium

(Continued on page 26)
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see what's new in electronic kits...

| e g

see the outstanding 1959 knight=kits

AN ALLIED RADIO PRODUCT

knight-kit Stereo
Adapter Control Kit

v.778 $995

featured in ALLIED’S
1959 CATALOG

'gﬂ%! send for it

knight-kit Stereo
Deluxe Preamp Kit

v.776 $62°

knlght-k'll

LOWEST COST
LATEST DESIGN

EASIEST 10 BUILD
FINEST_ QUALITY

Do-It-Yoursel™: SAVE UP TO 50%

knight=-kit “Space Span.
ner’ 2-Band Recelver Kit

v-259 $18%

knight-kit Amateur Com-
munlcations Recelver Kit

v.726 $]104%°

knightekit Dual 30-Watt
Stereo HI-Fi Amplitier Kit

Y.777 ;8450 (Iess

knight-Kkit 12-watt
Hi-FI Amplifier Kit

o 51995 (|ess

o

knight-kit ““Ranger 111"
AC-DC Radig'Kit

v.736 $16%

kmght-kh *4400"
Tube Checker Kit

v.7or $]9%

knight-kit "‘Span-Mas-
ter” 4-Band Recelver Kit

v.258 $24%

DOIENRS OF

HI-FiI KITS

18-Watt Amplifier
25-Watt Basic Amplifier
30-Watt Amplifier
FM-AM Tuner

FM Tuner

Hi-Fi Preamplifier
2-Way Speaker Systems
3-Way Speaker Systems
HOBBY KITS

Printed Circuit Radio

FREE

Send for this value-packed catalog fea-
turing the complete KNIGHT-KIT line,
as well as the world's largest stocks of
everything in Electronics. Yecu'll want

this money-savin ying
WRITE FOR YOUR ?R??

October, 1958

452-PAGE 1959
ALLIED CATALOG

COP\ TODAYH

[ -§'>_A
<3 (=08

knight-kit “‘Ranger’
Clock-Radio Kit

v.737 $24%

is n e«

“Ocean-Hopper" Radio
5-Transistor Portable
2-Transistor Pocket Radio
Transistor Lab Kit
1-Transistor Radio

2-Way Intercom

Wiretess Broadcaster
Photoelectronic System
Electronic Photoflash
Crystal Set

Gulde.

knight-kit **Ranger"
Radlo-Intercom Kit

v.739 32750

INSTRUMENT KITS
5" Cscilloscopes
VTVYM

Tube Testers
VOM's

RF 3ignal Generator
Signal Tracer
Audio Generator
Sweep Generator
R/C Sub Boxes
Capacitor Checker

Name

ALLIED RADIO

ALLIED RADIO CORP., Dept. 134-K8
100 N. Western Ave,, Chicago 80, Iil.

[J Send FREE 1959 ALLIED 452-Page Catalog

knight-kit 12-in-1
Electronic Lab Kit

v272 $14%

EASY TERMS AVALLABLE
oruee BEST BUY knight-kits

R/C Tester

Transistor Checker
Flyback Checker

Battery Eliminator
Voltage Calibrator
AMATEUR KITS
50-Watt Transmitter
Self-Powered VFO

100 ke Crystal Calibrator
RF *Z" Bridge

Code Practice Oscillator

Addrass
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Bell Laboratories Announces
Pocket-Sized Frequency
Standard for Microwave Systems

Lawrence Koerner, who developed the portable frequency standard, demonstrates lrow
the device can be plugged in at a radio relay station to supply a checking frequency.
Battery-powered, the device maintains precision calibration for several months,

Microwave radio relay systems depend criti-
cally on the accuracy of their “carrier” fre-
quencies. At scores of relay stations along a
route, carrier frequency oscillators must be
checked periodically against a signal from a
precise standard.

In the past, the maintenance man has had
to obtain his checking frequency by picking
up a standard radio signal from a government
station. This operation takes time—and re-
quires elaborate equipment.

With a new portable frequency standard
developed by Bell Laboratories, the job is
much simplified. To check an oscillator, the
portable standard is plugged in, and a button
is pressed. In seconds, it supplies a checking
frequency accurate to one part in a million.

Until now, such precision in a frequency
standard has been obtainable only in a lab-
oratory. The new portable standard makes
it available for routine use in the Bell System.
First use of the standard will be to maintain

October, 1958

frequency control in a new microwave system
for telephone and TV, now under develop-
ment at Bell Laboratories.

Inside the portable frequency standard. Four Lab-
oratories-developed devices make it possible: (1)
transistor, which converts the power from a battery
to radio frequency oscillations; (2) voltage reference
diode, which maintains constant voltage; (3) piezo-
clectric crystal unit of superlative stability; (4) ther-
mistor, which corrects for temperature variations.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS
RESEARCH AND DEVELOPMENT
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FULL-TIME classroom and

laboratory training for a

CAREER v A
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
TODAYI

RADIO ENGINEERING INSTITUTE, Dept. 0-58
2610 Leovenworth Street, Omaha, Nebr.

NGO, o i e o SR e R

(please print)
Address . niompuntmsip o o A e s AR S e
Citemimires e enommss CON Cyese N0 euparcmaimei:

{just paste on past card and mail)

HIGH PAYING POSITIONS WITH SOME OF THE NATION'S
LEADING MANUFACTURERS AWAIT REI GRADUATES
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Letters (Continued from page 22)

was between the positive and negative plates in
potential . . . ie., the cadmium was slightly
positive with respect to the negative plate.

Some experimentation with the cadmium elec-
trode along with a hydrometer would probably
be necessary to determine the proper voltage be-
tween the cadmium and the negative plate.

I suggest that a pure cadmium rod of small
diameter protected by a plastic tube with holes
in it be permanently fixed in one cell, maybe
through a hole in the filler plug. A wire brought
out from it, with one from the negative plate of
the same cell, could be connected to an indicating
device (voltmeter, for example) or an automatic
device of some sort that would start the charger
when voltage is low or reversed and stop it when
the cadmium voltage is right as determined by
the hydrometer test.

Cadmium does not dissolve in dilute acid as
readily as zinc and, if fairly pure or perhaps
amalgamated like the ancient zinc battery plates,
may not contaminate the battery solution seri-
ously even though left permanently in it. It has
only one valence and therefore probably would
not tend to run the cell down as iron in solution
would. I think it would be safe even if left in
the cell permanently. Pure cadmium in rod form
can be obtained from chemical supply houses but
cadmium that platers use may do as well. It
melts easily.

It should not be difficult to rig up a relay that
will open or close the charging circuit at the
proper cadmium voltages.

A built-in hydrometer could do the same thing
but the cell would probably have to be built for
it. Or one might drill two holes through the cell
case for attachment of an external hydrometer,
but it is doubtful if the circulation would be
sufficient to insure the density being the same
as in the cell itself.

These are merely suggestions. I leave the de-
tails to someone else.

T. G. SEmDELL
Avondale Estates, Ga.

Help Wanted

® Carl and Jerry’s “Fish Sniffing” (May, 1938)

fits into something that I have considered doing

for some time for protection against shoplifting.

Not being well enough schooled to build this sys-

tem from the column, would someone be able to

send me complete plans for making this “sonic
tag” and its receiver system?

I will pay for the plans.

RusseLL REED

P. O. Box 47832 \Wagner Stations

Los Angeles, Calif.

B I would like to know if one of your readers
who has built the “Vibrato” (December, 1957)
has managed to modify the circuit to permit a
foot switch to cut the vibrato in and out without
transients.
S. E. RAIKOWKI
114 Jones St.
Pittsburgh, Pa.

® I am using a small audio amplifier of about
1-watt output connected to a small coil in front

Always say you saw it in—POPULAR ELECTRONICS



GENIAC

An inferesting kit builds circuits that solve problems and play games.

“ELECTRIC BRAINS” THAT WORK in much the
same manner as giant computers can now be
built quickly and cheaply by the novice using
the new Geniac Construction Kit.

One of the most remarkable kits ever intro-
duced to the public, the Geniac kit provides
material and instructions for building 125
separate circuits for operating as many “brain
machines.” Among the devices that may be
built are logic machines for comparing and
reasoning; cryptographic machines for coding
and decoding; games such as tic-tac-tce and
nim; arithmetic machines for both decimal and
binary computations; puzzles such as “the
space ship airlock,” “the fox, hen, corn, and
hired man;” and miscellaneous devices such as
a burglar alarm, an automatic oil furnace cir-
cuit, etc.

The Geniac circuit shown below represents a
robot watchman. It warns the farmer when
his corn is in danger of being eaten by the
hen. It also warns him when the hen is in
danger of being devoured by a fox. Circuit
takes into account the possibility that the
hired man may not be present at all times
to prevent trouble. This ingenious circuit
also informs the farmer when all is safe.

BARN |
POSITION
ONLEFT

BARN 2
POSITION
ON RIGHT

il

SAFETY DANGER
C LIGHT & ) LicHr
M THE MIRED MAN  H:THE HEN  FeTHE FOX  CrTHE CORK
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In addition to a complete assortment of all
necessary parts is a carefully prepared instruc-
tion manual which explains in detail how to
wire each circuit. The 63-page manual also
furnishes basic information on the application
of symbolic logic to circuits, which is the basis
of the Geniac kit.

The kit is completely safe for anyone to use.
No soldering is required, and every circuit
operates cn one common flashlight battery.

By the use of ingeniously designed parts,
such as a new type multiple switch and special
circuit jumpers, the kit provides circuits that
“act out” or “prove” the truth of verbal state-
ments about certain situations. One of the
most popular of these circuits is the machine
for the two jealous wives. In this problem, a
“brain machine” must be devised that will in-
form either or both wives of unfaithfulness on
the part of their husbands.

Mathematical basis for the Geniac circuits
is the application of “Boolean algebra” to cir-
cuit design. George Boole, a nineteenth cen-
tury British mathematician, evolved a system
of logic in which symbols represent specific
possibilities of things happening one way or
another, such as A and B, or, A or B, etc. Cer-
tain types of information, when stated verbal-
ly, can be analyzed and reduced to simple state-
ments. These statements, or “elements,” are,
in turn, expressed in symbols. The symbolic
statement or ‘“formula” then represents the
verbal statement. From the symbols, it can be
determined what circuit components are necd-,
ed and how, to a large extent, they must be
arranged in order to provide a circuit that
“acts out” the original statement. The gigan-
tic computers that solve complex problems in
the twinkling of an eye are based, in part, on
these principles.

(Advcrtiscment) 27




UPSTAIRS SWITCH
MUST TURN LIGHT
“ON" OR “OFF"
U aNp V'

DOWNSTAIRS SWITCH
MUST TURN LIGHT
"ON" OR "OFF"

D AND D'

1 !

POSITION OF U, POSITION OF U',
IN SERIES WITH IN SERIES WITH
POSITION OF D, POSITION OF D',
MUST TURN LIGHT “ON" MUST TURN LIGHTON"

| ¢ J

THEREFORE, U-D HAS
SAME RESULTS AS U"-D'
u-p v v'o'

U AND U INDICATE A SNGLE- POLE __U/ ut
DOUBLE- THROW SWITC ! r——

D AND D' INDICATE A SINGLE-POLE,
DOUBLE~“THROW SWITCH,

U-D INDICATES POSITIONS

U AND D ARE IN SERIES. : I
V'-D' INDICATES POSITIONS

U' AND D' ARE IN SERIES.

v INDICATES THE SETS OF U-0
AND U'D' ARE IN PARALLEL
IN THE FINAL CIRCUIT,

This diagram shows how Geniac solves ‘‘the
problem of the hall light.” Verbal state-
menis are broken down into algebraic sym-
bols which, in turn, indicate the number
and type of circuit components required.

A good illustration of how this system works
is the problem of the hall light, one of the
circuits included in the Kkit. The problem,
stated in normal language, is this: a man
wants to turn off or turn on a hall light either
from downstairs or from upstairs. A circuit
must be devised so that if either switch is
turned the light will go off if it was on, and
will go on if it was off.

This is a practical problem and involves a
kind of wiring that may be familiar to many
readers. It implies a switching arrangement
in which either of two switches may be “‘off”
or “on” in any position, depending on the rela-
tive position of the other switch.

The circuit solution to this problem evolves
logically from stating the problem in Boolean
symbols. U represents the upstairs switch in
one position, and D represents the downstairs
switch in the same relative position. U-D rep-
resents the two switches in series and in posi-
tions that permit the flow of current to light
the bulb. U’ and D’ represent both switches
in their respective opposite positions. Thus,
U’-D’ also represents a flow of current. U’-D

28 (Advertisement)

and U-D’ both represent the switches in such
relative positions as to break the circuit and
permit no current to light the bulb.

Stating this in Boolean symbols: U-D vU’-D".
The “v” stands for an expression similar to
“and/or” and implies a state of parallelism
between the two expressions it connects. Thus,
the formula tells us that two series switches
are needed in parallel with each other. Since
each switch must perform one of two possible
functions (the “either-or” element), each
switch must be a double-throw switch. The
diagram and schematic shown here illustrate
this reasoning process.

In every application of Boolean logic to a
verbal statement, the circuit must prove the
truth of the statement. In this case, the final
circuit fulfills the requirements of the man
with the upstairs and downstairs halls. In
other circuits which can be built with the Kit,
a similar proof is achieved.

For instance, the kit may be used to con-
struct an electronic version of tic-tac-toe.
Now, anyone who has played this game knows
that if you make the first move, regardless of
what your opponent does, you must either win
or draw, provided you make the best possible
move following each of your opponent’s moves.
In other words, the player who goes second
cannot win unless the first player commits an
error. The Geniac circuit for this situation is
a complex one, but once constructed, proves
infallible. In a word, you can't beat the
machine!

The underlying principles of the Geniac kit
have been in development and research for a
number of years. One of the best known pio-
neers in this country in the application of
algebraic analysis to the problems of telephone
circuitry is Dr. Claude Shannon of Bell Tele-
phone Luboratories, whose “magnetic mouse”
was described in PoPULAR ELECTRONICS.

In addition to its value as a source of amuse-
ment and education, the kit exhibits certain
technological features that may have wide-
spread implications in other areas. The
switches themselves are designed for simplic-
ity and economy. Where the equivalent of
several banks is needed, which ardinarily re-
quires a multi-deck or multi-wafer switch
built up vertically, the Geniac method uses a
single wafer. Contacts on this wafer provide
the equivalent—laterally—of what convention-
ally ganged switches do. This single wafer unit
is an exclusive Geniac development.

Geniacs are manufactured by Oliver Garfield
Co., Inc., 108 East 16th St., N. Y. 3, N. Y. and
are available for $19.95 postpaid.

POPULAR ELECTRONICS



BUILD 125 COMPUTERS
AT HOME WITH GENIAC

With the 1958 model GENIAC@, the original electric braln construction kit
tncluding seven books and pamphlets, over 400 parts and component rack,
and gans tray, and all materials for experimental computer lab plus
DESIGN-O-Mat®.

A COMPLETE COURSE IN

COMPUTER FUNDAMENTALS

The GENJAC Kit by Itself 1s the equivalent of a complete course in
computer fundamentals, In use by thousands of collegey, schools and
{ndustrial training labs and private individuals. Includes everything
necessary for buflding 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 varlety of computer funda-
mentals and the special problems Involved In designing and building
?'our own experimental computers—the way so many of our customers
have.

ANYONE CAN BUILD IT!

You can build any one of these 125 exciting electric brain machines
in just a few hours by following the clear cut step by step directlons

given in these thrilling books. No soldering required . . . no wiring
beyond your skill. But GENJAC iIs a genuine electric braln 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 etc. So simple to construct
that a twelve year old can build what will fascinate & 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 Popalar Electronics for
his invention of the electronic mouse, that runs a maze, learning as it
goes, formerly a research mathematician for Beil Telephone Labora-
tories is now a rescarch associate at MIT, His hocks 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
fs 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 re-designing of the 1938 kit and the manual as well as the
special book DESIGN-0-MAT® was created hy Oliver Garfield, author
of **Minds and Machines,”” editor of the ‘"Gifted Child Magazine’ and
thie ‘‘Review of Technical Publications.””

KIT IS COMPLETE

The 1958 GEN1AC comes complete with seven hooks and man-
vals and over 400 componenis,

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

2) Beginners Manual—which ontlines for people with no previous
experience how to create clectrie circuits,

3) ‘A Symbolic Analysis of Relay and Switching Circults’ By

ONLY

Lk

OVER 20,000
SOLD.

We are proud to announce that over 20.000 GENIACS are
in use by satisfied customers—schools, colleges, indus-
trlal firms and private Individuals—a tribute to the skill
and design work which makes It America’s leading
scientific kit. People like yourself with a desire to
inforn themselves about the computer fteld know that
GENIAC Is the only methad for learning that includes
“oth materials and texts and s devoted exclusive to Lhe
problems faced in computer study.

Your are safe in joining this group becanse you are fully
protected by our guarantee, and have a complete question
and answer service available at no cost beyond that of the
kit itself, You share in Yhe experience of 20,000 kit
wsers which contributes to the success of the 1953
GENVAC—-with DESIGN-0-Mat® the exclusive product
of Oliver Garfield Co., inc., a Genlac is truly the most
complete and unique kit of its kind in the world,

COMMENTS BY

 CUSTOMERS

We know the hest recommendation for GENIAC is what
it has done for the people who hought it. The comments
from our cusiomers we like best are the ones that come
in daily attached to new circuits that have been created
by the owners of GENIAES. Recently one man wrote:
‘“GENIAC has opened a new world of thinking to me.’
Another who designed the ‘‘Machine that Forecasts
the Weatler” commented:

“Sereral months ago I purchased your GENIAC Kit and
found it an ecrcellent piece of equipment. 1 learned a
lot about ecomputers from the enclused books and pam-
yphlete gnd | em now desiuning « small relay computer
whieh will inelude grithmetical and looieal wnits . . .
annther of my pet projecis in _eyhernetics i a weather
forecaxter. I find tha! your GENIAC Kit may be used
in their construction. | enclose the eirenils and their
erplonation.”” Fugene Darling, Malden.

B N N N N N N B N N B B B _N N _N_§N_ I §N_ ]|
I Oliver Garfield Co., Inc.
B 108 East 16th St.. N. Y. 3, N. Y. i

l Please send me at once thc GENIAC Flectric Brain Constnlctlnnl
Kit, 1958 modzl. I undersiand that it Is guaraunteed by you and may

Dept. PE-108 |

Dr. Claude Shannon provides the basis for new and exeiting ex- I be returned in scven days for a full refind Il i am not satisfied. l

perimental work by the kit owner who has finihed hook XNo. 1.
4) DESIGN-O0-MAT® introduces the user to over 50 new elreuits
that he can build with GENJAC and outlines the practical prin-
ciple of circuit design.

5) GENIAC STUDY GUIDE equivalent to a complete course in

|
ID
1

computer fundamentals. this guldes the user 1o more advanced charge.
literature. l
6) A Machine to Compose Musle shows in an actual cirenlt what
other GENIAC owners have been able o do on their own . de- l
signing new deices. Name
7) A Machine to Forecast the Weather—again a new adven- l
wure in sclentifie thinking created by ouc of eur users who was
trained on his GENIAC Rit, []
Address ..

Plus all the components necessary for the building of over 125
machines and as many others as you can desicn yoursell

Qctobar, |95__8

L------

I have enclosed $10.95 (plus K0e shipping in U, S., $1.50 west l
of Miss., $2.00 foreign), 3% New York Uity Sales Tax for N, X,
City Resideats,

Send GENIAC C.0.D.

I will pay postman the extra C.0.D.
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Marion
McPartland
makes her tape
recordings on

iriSh | recording tape

BRAND

ferro-

That alone is
not the reason
why you
should use

Here's why
‘you should use

It’s the best-engineered tape in the world...gives
you better highs...better lows...better sound all
around! Saves your tape recorder, too—because the
irish FERRO-SHEEN process results in smoother
tape...tape that can’t sand down your magnetic
heads or shed oxide powder into your machine. Price?
Same as ordinary tape!

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Ezxport: Morhan Exporting Corp., New York,N.Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario
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Letters (Continued from page 26)

of which I have placed a reed tuned to frequen-
cies of the musical scale, so that when a musical
instrument is connected to the amplifier the cor-
responding tones can be observed.

It has been fairly successful except for the fact
that the reed vibrates over a range that could
leave the string to be tuned a little flat or sharp.
The resonant peak is rather difficult to make
clearly visible but I have overcome part of the
problem. Does anyone have any suggestions that
would help?

I also have not found out which type of coil
would be best suited and how the reed can be
mounted for best results.

HenNry RODENBECK
724 N. Maplewood
Tulsa, Okla.

Hub Cap Protector Needed

® We have been having quite a bit of trouble
with the stealing of hub caps here in Albuquerque,
and last night they took mine. I was wondering
if it would be at all possible, and practical, to
wire sufficient voltage from the car’s battery to
each of the hub caps so that anyone touching
them would be shocked? I wouldn't want to use
so much current that it would hurt someone
seriously if he should be standing in water but
enough so that no one could possibly remove
them.

It would probably be better to use a.c. current
from a converter and perhaps the cigarette lighter
outlet for a plug-in that could be used when you
were away from the car. When you were in the
car, or at a filling station, you could leave it
unplugged.

This might be impractical, but hub cap locks
are not doing the job, and 1 sure would like to
find something to discourage these thieves.

PaiL HENDREN
802 Parkland Cir. SE
Albuquerque, N. M.

Think of Future Issues!

® I enjoy your magazine very much. My one
regret is that I only started receiving it in Febru-
ary, 1958. Whenever I read the Letters from
Our Readers, 1 notice so many interesting ideas
referring to issues before February 1958 that I
feel like kicking myself for not subscribing sooner.
WayNE L. StesBins

Merrill, Wis.

POP'tronics receives nearly 1000 letters a
month from readers, Many request data for
construction projects that we have published.
Back issues which contain these projects can
be purchased from:

Circulation Department

Ziff-Davis Publishing Co.

434 South Wabash Avenue

Chicago 5, lllinois
Give year and month of issue when ordering.

We cannot undertake the design of equip-

ment to fit a special need of an individual
reader.

Always say you saw it in—POPULAR ELECTRONICS



RCA INSTITUTES offers you the

finest of home study training. The equipment
illustrated and text material you get with each
course is yours to keep. Practical work with very e L.

first lesson. Courses for the beginner and the RCA INSTITUTES, Inc. Home study Dept.pe-108
advanced student. Pay-as-you-learn. You neced pay A Service of Rodia Corporation of America
for only one study group at a time. 350 West Fourth Street, New York 14, N. Y,

- I Without obligotion, send me FREE 52 poge CATALOG an Home Study

send for th ,s | Courses in Radio, Television and Color TV, No salesman will call.
N I pleose print

FREE Book Now o

Gty . sesccomsss MmN il Loriehd o ..o ST RS T

Korgar Vets! Enter discharge dote. . o8 WER gl
CANADIANS — Take advontage of these same RCA tourses ot no
additionol cost. No postage, no cusioms, no deloy. Send coupon to:

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec

To save 1ime, posty coupon on posicord,

October, 1958 3t



ALLIED’S

ELECTRONIC SUPPLY CATALOG

452

valve-packed
pages

St Tl ON EVERYTHING
AR [N ELECTRONICS

ALLIED RADIO
EASY TERMS

AVAILABLE

WORLD'S LARGEST STOCKS

Here is the complete guide to every-
thing in Electronics for Experi-
menters, Builders; Amateurs, Serv-
icemen, Engineers and Hi-Fi
enthusiasts:

» Amazing Build-Your-Own KNIGHT-KITS
» Everything in STEREO Hi-Fi

® Hi-Fi Music Systems & Components

® Recorders & Phono Equipment

o Public Address & Paging Systems

® TV Tubes, Antennas, Accessories

e Amateur Station Equipment

® lotest Test & lab Instruments

o Industrial Electronic Supplies

o Ports, Tubes, Transistors, Tools & Books

SAVE on everything in Electronics
at aLLIED—get fast, dependable
service, expert personal help, guar-
anteed satisfaction. Send today for
your FREE 1959 ALLIED Catalog.
Everything in Electronics

From One Reliable Source
OUR 38th YEAR

Send for
11:{13

Catalog

: ALLIED RADIO, CORP,, Dept. 79-K8
o 100 N. Western Ave., Chicago 80, .

: O Rush FREE 1959 ALLIED 452-Page Catalog

: Name

[ 2
® Address.
[ 2

o ..
o City. Zone. State.
....................‘........
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"TAPE RECORDER MANUAL (VOL. 2)"
compiled and published by Howard W.
Sams & Co., Inc, Indianapolis, Ind. 160
pages. Soft cover. $2.95.

As a result of the growing tape recorder
market, Sams is now putting out a series
of volumes devoted exclusively to tape
recorders. This second manual covers 16
tape players and recorders, including two
stereo models. It incorporates an index to
all the tape, disc and wire recorders that
have been discussed and illustrated in pre-
vious Sams volumes.

Both home-recording units and the more
expensive professional models are covered
in the usual comprehensive manner. Photos,
schematics and special exploded views con-
tribute toward a complete understanding
of a machine's electrical and mechanical
operation. In addition, you'll find complete
information on possible troubles and their
remedies, and a complete mechanical and
clectrical list of replacement components
available from the manufacturers or dis-
tributors.

Recommended: to technicians and audio
fans who want to make adjustments on
either the transport or amplifier systems of
their own recorders.

-

HEL

(e U e A w

“THE UNIVERSITY TECHNILOG' pub-
lished by University Loudspeakers, Inc., 80
South Kensico Ave.,, White Plains, N. Y. 65
pages. Soft cover. $1.00.

Intended primarily for the technician
rather than the hi-fi fan, this handy compi-
lation is packed full of technical loud-
speaker information. Each of the 11 sections
covers a specific type of public address
speaker and the problems encountered in
its installation. The last section deals with
cone type speakers (as opposed to trumpets,
projectors and horns) and their mounting
and baffling problems. An interesting nomo-
graph is presented, reprinted from Audio
Engineering, which will help you select the

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
’.

SPRAYBERRY

BIG, COMPLETE KITS
of PARTS & EQUIPMENT

b To help you learn ;&xt the practical side
| of Rudio -“Television, we
nd you expertly engi-

ne;
. neered tralning kita to
(test nnd amemble for
. e interesting.
L % A valuahle

2

™ shop-bench
practicel

oThe new Sprayherry
Training Teievisan Re.
cefver. huilt and tested
in 5 sectinns,

o Now offered . thin fine
maders: oacilloneoy .

s You butli thi powerful
two-imnd superhetero.
dyne radio riverver.

You build the
new Spray-
berry tester
~—a complete
18-range
Volt-Ohra -
Milli am.
meter teat

October, 1958

+ » & « This great industry is begging
for trained men . .. to step into good paying jobs
or a profitable business of their own! Qur new
plan opens the doors of Radio-Television wide to
cvery 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 as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier 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—all free. No obligation...no salesman will bother you,

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-ycar old Sprayberry 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 YGU CAN LEARN!

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

1512 Jarvis Avenue, Dept. 105-mM, Chicago 26, Illin

Sprayberry Academy of Radio-Television

Z90 L MARE WGKir n Dept. 105-M, 1512 W, Jarvis Ave., Chicago 26, 1lI,

RadioTelevision

slog and Sumple Lesson FREE.

Plcase rush all information on your ALL-NEW Radio-Telo-
vision Training Plan. | underctand this does not obligate me
ond that no salesman will call upon me. Include New Cat-

SPRAYBERRY Academy of Radio-Television

ols

NAME Age..ee.
ADORESS...
OO e e ZONEL L STATE L

- =
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STEREO-ADAPTED
1S5-Watt Amplifier

DISCOUNTED 4C%

THE
REALISTIC AF-15

NEW REALISTIC AF-15 amplifier
with 20.20,000 cps +1 db out-
put at 15 watts; 6-tube AC cir-
cuit with two EL-84s; full 415
and —15 tone controls; sep-
srate loudness and volume
controls! Complete In compact
0% x 4% x 618" case at NO
added cost! Other features in.
clude: RIAA.phong and Ampek.

Reg. °66.95
tapehead equalization; 7-way

speaker switch for up to four

4/8/16.0hm speakers In any combination; distortion
wnder 1%, The AF-15 has built-In terminals for attach.
tng the Realistic Sterco Master sterco conlrolling/
switching enit plus 8 second amplifier without wiring.

Y 232 Pages BIG!
+ 84 Stereo-Monaural
Hi-Fi System Bargains!
< 30,000 Items! -
+ Low Mail-Order Prices

Radio Shack Corp. Dept 108

730 Commonwealth Avenue, Boston 17, Mass.
[} Send FREE 232-Page 1959 Catalog
[J One AF-15 Amplifier, 33X005YD, $39.95
O 30-watt Stereo Pair, R-7243AF15D, $89.95
Please enclose check or money order!

Name

Address

City lone ___State S
Stores: 167 Washington St., Boston, Mass.

230 Crown St., New Haven, Conn,

FNSSEPPUTIENENE RPN PO TENEEREOARSERADRENNS
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Bookshelf (Continued from page 32)

optimum port size for your home-built bass
reflex enclosure.

Recommended: as a necessary item on
the reference shelves of all p.a. installation
men, and definitely worth a ‘“look-see” by
hi-fi fans.

cow o

"ELECTRICITY AND ELECTRONICS —
BASIC" by William B. Steinberg and
Walter B. Ford. Published by American
Technical Society, Chicago, Ill. 245 pages.
Hard cover. $4.50.

Without doubt this is one of the clearest
and simplest volumes on basic electricity
and electronics ever published. The one
fault evident is that the former is covered
much more thoroughly than the latter. It
is to be hoped that this will be rectified in
a later edition.

One of the best features in the book is
the section at the end of every chapter
called “Interesting Things to Do.” In it are
basic experiments and projects for each
classification—an ideal way to learn by do-
ing. Diagrams and photos are clear and to
the point.

Recommended: to all readers who are
“starting out” in electricity and electronics,
and to “old hands” in need of refresher data
on basics.

ASS SR v> S R A

"INDUSTRIAL SOUND SYSTEMS" by Leo
G. Sands. Published by Howard W. Sams &
Co., Inc., 2201 East 46th St., Indianapolis 5,
Ind. 270 pages. Soft cover. $3.95.

Sound and intercom system requirements
for factorics, theaters, schools, offices, sta-
diums, trains, etc., are fully described in
this handy volume. Amplifiers, input de-
vices, loudspeakers, control circuits, porta-
ble and mobile equipment, and sound
distribution methods are discussed and
illustrated. An appendix contains charts
and tables to aid in proper selection of
speakers. Factors considered are speaker
power rating, type, frequency dispersion,
the background noise level, speaker cable
requirements, etc. Installation and mainte-
nance are discussed, and the many diagrams
and illustrations should answer just about
any question that might arise.

Recommended: as a “natural” to anyone
interested in the planning, selection, opera-

tion or maintenance of sound equipment;
Always say you saw it in—POPULAR ELECTRONICS
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Weathers has done it again—with components

engineered specifically for the finest
reproduction of stereophonic sound. These components
are the ultimate in quality, reliabifity, and economy.

9 Superb Stereo Cartridges™

The Weathers Ceramic Stereo Cartridge (shown) outperforms any magnetic cartridge. Tracks at 2 grams

. shielded against hum . . . 25 db channel separation . . . 15 to 30,000 cps frequency response.
Comes complete with leads and connectors to fit all standard mountings . . . with diamond stylus $17.50
. . . with sapphire stylus $9.75.

The Weothers FM Stereo Cartridge for the Weathers FM Fickup. Universally acknowledged to be the
finest ever made, Gives you the ultimate in channel separation (up to 35 db) and 10 to 30,000 cps fiat
response. Tracks at 1 gram . . . never causes record wear. Prices on request.

*Play both monaural and stereophonic records without damage.

The Weathers Turntable and FM Pickup

The lightest, quietest, and smoothest turntable ever produced. Noise level is 25 db less than that recorded
on today’s finest records. I1solated against outside vibrations. Rumble and acoustic feedback are practicatly
eliminated. Maintains constant speed regardiess of variations in line voltage or load. The Weathers FM
Pickup and Micro Touch Tonearm show absolutely no intermodulation or harmonic distortion and no
resonances over the complete audio spectrum. Prices on request.

Compatible Speaker Systems Shown above at left is the Weathers Decorator

. .. at right the Fiesta . . . both ideal for stereo. 5
Mahogany Blonde
each each
Decorator $135.00 $139.00
Fiesta $ 59.95 $ 62.50

See your dealer or write for booklet number 658E.

OIVISION OF ADVANCE (NOUSTRIES, tNC,

66 E. Gloucester Pike, Barrington, N. J.
Export: Joseph Plasencia, tne., 401 Broadwoy, New York, N. Y, |

WEATHERS TECHNICAL MAGIC IS SOUND
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Bookshelf (Continued from page 34)

it will help you select the best possible
setup for the school auditorium, baseball
field or outdoor summer festival,

Free Literature Roundup

Catalog No. 590, available on request
from Lafayette Radio, 165-08 Liberty Ave.,
Jamaica 33, New York, N. Y., is this com-
pany's latest general catalog of electronic
parts and equipment. Its 260 pages are
chock full of all types of useful equipment
far too numerous to itemize here. A com-
plete line of stereo hi-fi components is pre-
sented in the hi-fi section, including the
newest stereo equipment and conversion
components, and all major-label stereo-
phonic discs and tapes are listed.

A new 16-page, 2-color 1958 catalog
describing the complete EICO line of elec-
tronic test instruments and high-fidelity
equipment in both kit and wired form
has just been released. The hi-fi units
include an FM tuner, preamplifier, inte-
grated and power amplifiers, and bookshelf
and floor speaker systems. Write to Elec-

tronic Instrument Co., Inc., 33-00 Northern
Blvd,, Long Island City 1, N. Y.

American Microphone Manufacturing
Co., 412 S. Wyman St., Rockford, Ill., has
issued a 16-page catalog describing in detail
its full line of tape recording, broadecast and
public address microphones. Also covered
in Catalog 58 are handsets, phono cartridges
and arms, and accessories.

An eight-page illustrated catalog and
price sheet covering synchronous %" mag-
netic recording equipment and “sync kits”
has been announced by Rangertone, Inc.,
73 Winthrop St., Newark, N. J. “Sync Kits,”
which can be installed on practically any
tape recorder, make it possible to record
“lip sync” sound for motion pictures.

For the cost of a postage stamp, Ameri-
ca’s Hobby Center will send you a 32-page
“Hobby Bargain Bulletin.” Model airplanes,
boats and railroads are illustrated, as well
as tools, engines, etc. Just send a four-cent
stamp to: Bargain Bulletin Dept., America’s
Hobby Center, 146 West 22nd St., New York
11, N. Y.

NOW YOU CAN SECURE A

HIGH SALARIED « TOP PRESTIGE

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating
§ unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

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

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 automatxcall% 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
Yyears in training.

Resident training is ecasier and costs less than
you may think! We provide housing and part- 1
time jobs while in school, plus free nation-
wide cmployment service for graduates. If you
want to quickly enter Amecrica's fastest grows=-
ing and most exciting industry, write for free
booklet ... no obligation,

r———————MAIL TODAY~———— .|

This Minneapolis-Honeywel} system
controls hundreds of automatic mon-
ufacturing  operations, Experience
on live equipment is emphasized at
Bailey and is another reason for the|
tremendous backlog of high pay posi- E
tions waiting BAILEY GRADUATES,

VETERAN APPROVED

{ BAILEY TECHNICAL SCHOOLS

1625 S. Grand ¢ St. Louis 4, Mo.

36 Always say you saw it in—POPULAR ELECTRONICS




UST OUT! BiG NEW

GENERAL ELECTRIC
TRANSISTOR MANUAL

Latest applications, circuit diagrams
and specifications

The greatly expanded new 3rd Edition of
General Electric’s Transistor Manual is just
off the press. Throughout its more than 160
pages you'll find the very latest advances in
the art of transistors and rectifiers.

There are 50% more pages . . . plastic bind-
ing which allows the manual to lie flat when
open . . . expanded applications section includ-
ing new Hi-Fi circuits and a complete stereo-
phonic sound system . . . all the latest G-E
transistor specs . . . list of over 175 new Reg-
istered JETEC types . . . many new cireuits,
with a new circuit index to make them easy to
find. Parameter symbols are completely ex-
plained, with full instructions on how to read
spec sheets.

The G-E Transistor Manual has become the
most-used book in the transistor field. Get your

Partial List of Contents: copy from your G-E Tube Distributor—or by
Basic Semiconductor Transistor Switching mailing the coupon below.
Theory Cirevits

Construction Techniques ~ Tronsistor Logic
Tetrode Tronsistors

Hi-Fi Circuit Silicon Controlled
v Ol Rectifier
G ot GENERAL @B ELECTRIC
Unijunction Circuits Specifications
O O A LS

General Electric Company

Basic Amplifiers

s

Semiconductor Products Dept., Nam
Section 558108
Electronics Park, Syracuse, N. Y. Address

Rush me the new enlarged 3rd Edition of
G.E.'s Transistor Manual. | enclose $1.00. City Zone. State
{No stamps, please.}

L A
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The specs. are the proof ...now your
BEST BL'Y in
ham gear is

90-WATT CW TRANSMITTER . . #720
KIT $79.95 WIRED $119.95

Conservative, highly efficient design plus stability, safety,
and excellent parts quality. 80 thru 40, 20, 15, 11, 10
meters (popular operating bands) with one knob band-
switching. 6146 final amplifier for full *‘clean’” 90 W input,
protected by clamper tube. 6CL6 Colpitts oscillator, 6AQ5
clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. *'Novice
limit" calibration on meter keeps novice inside FCC-re-
quired 75W limit. No shock hazard at key. Wide range, hi-
efficiency pi-network matches antennas 50-1000 ohms,
minimizes harmonics. EXT plate mod. terminals for AM
phone modulation with 65W input. Excellent as basic
exciter to drive a power amplifier stage to max. allowable
input of 1KW. Very effective TV suppression. ingenious
new “low silhouette” design for complete shielding and
*“living room" attractiveness. Conservatively rated parts,
copper-plated chassis, ceramic switch insulation. 57 H
15" W, 9%2” D.

NEW UNIVERSAL MODULATOR-DRIVER  #730
KIT $49.95  WIRED $79.95  Cover E-5 $4.50

Superb, truly versatile modulator at low cost. Can deliver 50 W of undis-
torted audlo signal for phone operation, more than sufficient to modulate
100% E1CO 2720 CW Transmitter or any xmitter whose RF amplitier has
plate input power of up to 100W. Multi-match outpul xmfr matches most
loads between 500-10,000 obms. Unigue over-modulation indicator permlits
easy monitoring, no need for plate meter. Lo-level speech clipping & filtering
with peak speech freq. range circuitry, Low distortion feedback circuit,
premium quality audlo power pentodes, indirectly heated rectifier filament.
Balance & bias adj. controls. tnputs for xtal or dynamic mikes, phone patch,
etc. Excellent deluxe driver for high-power class B modulation, ECC83/12AX7
speech ampl., 6ALS speech chipper, 6ANS ampl. driver, 2-EL34/6CAT power
output, EM84 over-mod. indicator, GZ34 recl. Finest quality, conservatively
rated parts, copper-plaled chassis. 6™ K, 14~ W, 8~ D.

NEW GRID DIP METER . . . . . #710

KIT $29.95 WIRED $49.95 including com-
plete set of coils for full band coverage.

Exceptionally versatile. Basically a VFO with micro-
ammeter in grid: determines freq. of other osc. or
tuned circuits; sens. control & phone jack facilitate
“'zero beat' listening. Excellent absorption wave
meter, Ham uses: pretuning & neutrallzing xmitters,
power indication, locating parasitic osc., antenna
adj., correcting TVI, de-bugging with xmitter power
off, determining C,L,Q. Servicing uses: allgnment of
filters, I¥'s; as sig. or marker gen. £asy to hold &
thumb-tune with 1 hand. Continuous 400 kc~250 mc
M coverage in 7 ranges, pre-wound 0.5% accurate colls.

500 ua meter movement. 6AF4{A) or 674 Colplits osc.
Xmfr-operated sel. rect. 234" H, 2%," W, 6%4" L.
Satin deep-etched aluminum panet; grey wrinkle steel
case.

! Compare & take them home
IN STOCK! —right *'off _the shelf*'—
from 1800 neirhborhood EICO dealers,
For free catalog mail coupon in EICO ad
2 pages forward. In the West, add Hop.
Over 1 MILLION EICO instruments in use
throughout the world.

33-00 Northern Blvd., 220 © 1958
Long Island City 1,N.Y, Ca., Ine,
See EICO's other ad on page 40.
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The future is YOURS in
TELEVISION—RADIO—COLOR-TV!

A fabulous field—good pay—fascinating work—a
prosperous future! Good jobs or independence in your
own business!

Modern Training by Coyne
RIGHT IN YOUR OWN HOME

Coyne brix'llgs you the first truly lower cost, MODERN
—QUALITY Television Home g; training de-
signed to meet Coyne standards. Not an old Radio
Course with Television “tacked on.” Hers is MOD-
ERN TELEVISION TRAINING including RADIO,
UHF and COLOR TV, No previous experierce needed.
Personal guidance by Coyne Staff.

The Institution Behind this Training

Famous for over & half a Century, COYNE occupies this
entire building. Coyne's modern resident training of
men for Televiston, Radio, Electronics and Electricity
has produced

t housands
of successful
graduatces.

poe

B. W. COOKE, Jr., President FOUNDED 1899

h
SCHOOL

A TECHNICAL TRADE INSTITUTE CHARTERED
NOT FOR PROFIT
500 S. Paulina Street, Chicago 12, Dept 78-H2

MAIL COUPON NOW FOR DETAILS FREE

ELECTRICAL

October, 1958

Propane now

LEARN TO

EARN IN SPARE TIME AT HOME

COYNE offers a most practical, Home Television
Training. Easy to follow step-by-step instructions,
fully illustrated with 2150 photos and diagrams.
Practical Job Guldes to show you how to do actual
servicing jobs—make money early In course. Keep
your present job while training.

Low Cost—Easy Terms

We save you money because we don’t send you—AND
CHARGE FOR—a long lis of parts or “put together
kits,”” which you may not want or do not need. With
Coyne Television Home Training you pay only for
your training, no costly extras.

Let us show you that this 1a not only the newest,
most up-to-the-minute Training in Television—but
also It costs you much less than other leading home
training courses. Send coupon today for details in-
cluding Easy Payment Plan.

SEND COUPON FOR
FREE BOOK

and fall details, including
Easy Payment Plan. No
obligation, no salesman
will call.

= e e e e e s s

COYNE Television
| Home Tralning Division
| 500 S. Paulina St., Chicago 12, 11l
I Dept. 78-H2

Send Free Book and details on Television Home
| Training. This does not obligate me n any way.

| Nar

} Address.

| city ___State

l (It is understood no salesmen will call.)
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The experts say...

in HI-FI and TEST

, ‘\ij; 33-00 Northern Bivd., L.1.C. 1, N. Y. PE.10 p

INSTRUMENTS your

New!

Miniaturized
MULTI-SIGNAL
TRACER #145A

KIT $19.95
WIRED $28.95

New!

1000 OHMS/VOLT
V-0-M-#536

KIT $12.90
WIRED $14.90

New!

Series/Parallel
R-C COMBINATION
BOX #1140

KIT $13.95
WIRED $19.95

1350 Combinations!

P 4 ' i N

New!

STERED DUAL
AMPLIFIER-PREAMPLIFIER HF81
including cover:

KIT $69.95. WIRED $109.95
STEREO DUAL PREAMPLIFIER HF85
KIT $39.95 WIRED $64.95

=4 MASTER CONTROL
PREAMPLIFIER HF65A:
KIT $29.95 WIRED $44.95

with power supply HF65:

KIT 33.95 WIRED $49.95 Superb
new design . . . new “low sil-
houette’ look.

1?
FM TUNER
HFT90
KIT less cover $39.95*
-- WIRED, less cover $65.95*
COVER. $3.95 *FET incl.

'One of the best buys in high fidelity
kits.”’—AUDIOCRAFT Kit Report

Compare,

em
lN STOCKI ?r?:g:;goiltc?hgew:rrlz Over 1 MILLION EICO, instrume

Always say you saw it m——POPULAR ELECTRONICS
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~ Show me HOW TO SAVE 50% on 63 models Ofi
tcp-quality equipment (in box | have checked
here:)
e f 5 [J HI-FI [ TEST INSTRUMENTS [J HAM GEAR|
. Send FREE literature & name of neighborhood|
es . .7 EICO dealer.
T e 7
g = R s ol e o gt oo
e " 3 4 ADATESS: 5. sy b S S et 1 LS
_/-“ City ..Zone.. .. .State........,c.......
4 Add 5% in the West.

WIRED $79.95
Lowest-priced
professional Scope

6V & 12V BATTERY

#1060 KIT 338 95 WIRED $47.95

60-WATT
ULTRA LINEAR
POWER AMPLIFIER HF6D
with ACRO T0-330 Output Xfmr
KIT $72.95 WIRED $99.95 ‘‘excellent
buy' — Marshall, AUDIOCRAFT.

50-WATT
ULTRA-LINEAR

INTEGRATED
,Q @ ﬂ—u‘ AMPLIFIER HF52

KIT $69.95 WIRED $109.95
"'Excellent value”—Hirsch-Houck Labs.

20-WATT
ULTRA-LINEAR
WILLIAMSON-TYPE
INTEGRATED AMPLIFIER HF20
KIT $49.95 WIRED $79.95
“Well-engineered*’

== Stocklin, RADIO TV NEWS

ome-right "off the shelf"—from

1900 neigh:
nts in use

KIT $34.95
“Packs a wallop’

2-WAY
SFEAKER
SYSTEM HFS1
complete with

-,
factory-built cabinet: ==

$39.95

STANDARD SPEAKER
SYSTEM MHFS2:
Completely factory-buitt
$139.95 "would suggest
unusual suitability for
stereo . . . eminently
musical”

— e e e e G martem G = - —— — e S v -

PEAK-TO-PEAK

VACUUM TUBE VIVM #2232
VOLTMETER #221 & UNI-PROBE
KIT $25.95 (pat. pend.)
WIRED $39.95 KIT $29.95
WIRED $49.95
5” PUSH-PULL
SCOPE #425
KIT $44,95

TUBE TESTER 2625

KIT $34.95
WIRED $49.95

ELIMINATOR

& CHARGER #1050

KIT $29.95
WIRED $38.95 R-C BRIDGE & R-C-L
&% Extra-filtered for COMPARATOR #9508
Beid transistor equipt. KIT $19,95
WIRED $29.95

12-WATT

WILLIAMSON-TYPE
INTEGRATED AMPLIFIER HF12

WIRED $57.95
' — POPULAR
ELECTRONICS

—Holt, HIGH FIDELITY

See EICO
"HAM'' Ad
on Page 38

Copyright 1958 by Electronic Instr. Co., Inc.



By MIKE BIENSTOCK

Associate Editor

Instrumenting
an Earth Satellite

Ar‘gus (ar'gis), n. |IL., fr. Gr. Argos.| 1. Gr.
Myth. A hundred-eyed monster set to. watch lo.
2. A waichful guardian

EBSTER'S DEFINITION of Argus is incomplete. In
Greek mythology, Argus has another connotation - it

denotes the starry heavens. In all respeets, it is a fitting name
for a model satellite -- “Argus I — built by Ronald Michael

Benrey and entered in the National Science Falr.

The satellite took second prize at the Fair and-took first
prize in the Air Force's Awards Program, as well as receiving
other citations. While it doesn't have the 100 eyes of the
mythological Argus, it does have sever: ‘‘eyes’ — sensors de-
signed to ‘‘see” such things as temperature, ultraviolet light

Prize-winning Science Fair model{'_ reels off space
secrets at the push of a button

Qctober, 1958 4]



and micrometeorites—as well as two
“voices”—transmitters to relay the infor-
mation to receivers,

The satellite shell is made of Plexiglas,
18" in diameter, in two hemispheres. Most
of the components are mounted in plastic
boxes within, for visibility,

With the antennas in place, “Argus I”
measures 54” in diameter and weighs 20
pounds. With batteries, it weighs 30 pounds.
It is completely transistorized, using 15
transistors in all. Total cost of the project
was about $200.

Ground Control. When set up, the
ground control equipment consists of a mod-
ified radio control transmitter operating on
27.255 mec. and three receivers, one tuned
to the constant f requency of satellite trans-

mitter Number I (820 ke.,) and the other
two to the frequencies of transmitter Num-
ber IT (1220 and 1300 ke.).

To conserve battery power, one of the
satellite’s transmitters is silent until keyed
by the ground transmitter. The satellite
carries a two-transistor receiver to pick up
the R/C ground interrogation signal, auto-
matically keying the “Brain” into its in-
strumentation cycle.

Telemetering System. If “Argus I”
were put into orbit, it would telemeter the
following information back to earth:
® Skin temperature at two points (at the
satellite’s pole and equator)
® Internal temperature
¢ Number of strikes by micrometeorites at
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The designer of the satellite is
shown at left making an adjustment
in an equatorial thermistor sensor
which registers skin temperature.
Above is a view of the "works" in
Argus I. Note that almost all com-
ponents are cased in plastic to allow
full visibility—the metal box at bot-
tom houses the "Brain", Diagram be-
lowshows frequencies used by satellite.
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Interior of satellite (right}
looks like this from the top.
Equipment is mounted on circu-
lar sheet of Plexiglas which rests
against lower hemisphere. Block
diagram below outlines func-
fions of the model satellite.

EROSION
GAUGE

EROSION MICRO-MET.
GAUGE PULSER

EQUATOR
TEMP.
PULSER

BRAIN

THERMISTOR

two points on satellite pole and equator)
e Ultraviolet radiation

In addition, it shows the “solar aspect”
(whether the sensor faces or turns from
the sun, indicating the satellite’s attitude
toward the sun).

The basic circuit in the telemetering sys-
tem is shown in the schematic. The pulse
rate of the unit (a metronome, in effect) is
varied by using a resistance changing sen-
sor in place of a variable resistor. Such
sensors include a thermistor for tempera-
ture, photocell for ultraviolet rays, and ero-
sion gauge for micrometeorites.
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BRAIN
TIMER

THERMISTOR \

POLAR
AND
INTERNAL
TEMP.
PULSER

THERMISTOR

ULTRA-VIOLET
RAY
PULSER

PHOTOCELL

The erosion gauge is a mirror with the
paint backing carefully removed with a cot-
ton pad dipped in nail polish remover, or
it can be a photocell with an opaque coat-
ing. In the case of the former, the ‘‘sand-
blasting effect” of micrometeorites erodes
some of the silver from the back of the
mirror, changing the resistance; in the
case of the latter, the erosion allows more
light to get through to the cell. In this
way the sensor-pulser unit’s pulse rate is a
function of the phenomenon measured.

Instrumentation Cycle. The output of
these units is amplified and each pulse keys
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Exhibit of Argus | which netted
Ronald second prize at the Nation-
al Science Fair. He is holding R/C
transmitter used to query satellite.

A1 1pid.

"

SENSOR
ELEMENT

Pulser circuit above feeds sensor
information to transmitter, where
it is sent in its proper sequence
at a signal from the ''Brain."

You Can Record the Satellites

| |
| You can join in the greatest of all scientific |
| experiments—the scouting of space by the IGY |
| safellites. A new Audio Devices booklet de- |
| scribes how to use a modified FM broadcast re- |
| ceiver in conjunction with a stable communica- |
| tions receiver to tune in the signals from the |
| satellites. With your tape recorder, you can |
] record the latest “news" from the heavens |
1 about meteors, uliraviolet radiation, and other 1
space phenomena.

I This booklet not only tells you how to make |
| and interpret the satellite recordings but, most |
| important, it explains how you can determine if |
| your recordings have value to the official satel- |
| lite project. For your copy of "You Can Record |
| the Satellites,” see your audio dealer or send |
{ 10 cents to Audio Devices, Dept. PE-10, 444 |
| |

the transmitter via a keying relay. Each
pulser is turned on, hooked to the proper
sensors and connected to the transmitter
by the “Brain.” This consists of a “timed”
22-position five-deck stepping relay which
advances one position every five seconds,
giving “Argus I” a programmed instrumen-
tation cycle. By “turning off” the Brain
timer by means of radio control, the cycle
can be stopped at any point for prolonged
observation of one physical phenomenon.

A second transmitter is included to allow
the listener to know when the instrumen-
tation cycle is starting and when the Brain
is advancing. Both transmitters are one-
transistor c.w. oscillators with a power in-
put of 15 mw., and are fed by a 15-volt
hearing aid battery.

A separate ultraviolet photocell changes
the capacitance of the tuned circuit of
transmitter Number II. As this sensor al-
ternately faces and turns from the sun, the
frequency of the transmitter is changed,
switching from 1220 to 1300 ke. The fre-
quency difference is relatively large so that
the natural Doppler shift doesn’'t affect the
solar aspect indication. Sensitivity is low,
so starlight, moonlight or earth glow
doesn’t affect the sensor.

The radio control receiver in the satel-
lite is tuned to a freguency of 27.255 mc.,
and is powered by two 1.5-volt penlight
cells and a 22.5-volt battery. The transmit-
ter, a typical radio control unit, has a 3.2-
watt input.

Pulses of the instrumentation cycle, var-
ied by the sensors from five beats to one-
half beat per second, sound like short, stac-
cato “beeps” typical of the Sputniks.

The cycle is as follows: recognition sig-
nal—10 seconds; equator mic. meteorite—
20 seconds; polar mic. meteorite—15 sec-
onds; equator temperature—15 seconds;
equator UV radiation—35 seconds; polar
temperature—10 seconds; internal temper-
ature—b5 seconds; and solar aspect—% sec-
ond every 5 seconds., Total—117% seconds.
Duration of the cycle is variable from
about 40 seconds to about 235 seconds.

Decoding. Equipment needed to decode
the cycle includes three receivers, Doppler-
effect correction devices, a graph-type re-
cording counter with device for noting solar
aspect, and interferometer (if desired). The
beep rate is counted by the graph counter
and notations are made by the operator
regarding which phenomenon is being re-

(Continued on page 123)
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By LEONARD FELDMAN

Add flexibility to your hi-fi system so you can listen

to stereo or monophonic programs

ANY HI-FI FANS are adding an addi-

tional channel to their existing equip-
ment to obtain stereo reproduction. This is
a matter of economics—it is generally the
least expensive method.

One drawback to such an installation is
its lack of flexibility compared to a new
dual amplifier-preamplifier combination.
While the front panel of such a combination
usually resembles the control board of an
electronic computer, the knobs perform ex-
tremely important functions.

For one thing they offer switching provi-
sions for feeding either a monaural signal
or the two channels of a stereo signal to
both speakers. In this way, both speak-
ers are always in use and full amplifier
power is available. With two separate
amplifiers, you might just as well turn one
of them off when you listen to a monaural
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source, for the amplifier in use is connected
to only one speaker of your pair.

Channel Reversing. At the present
time, while there is general standardization
as to which half of the tape is left channel
and which is right (to some extent, this is
also true of discs and cartridges), it's con-

venient to be able to reverse channels by

flipping a switch. Most stereo amplifiers
and preamplifiers feature such a switch on
the front panel. In a two-amplifier setup
not so equipped, about the only thing you
can do to reverse channels is manually to
disconnect and reverse the left and right
speakers or input.

Balancing. Each amplifier will have its
own volume control of course. If all
sources of stereo were perfectly balanced
(right with respect to left), you could easily
learn the optimum settings of these con-
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trols. Unfortunately, the settings for phono
will certainly be different from the settings
for stereo radio broadcasting (AM-FM, or,
evenutally, FM-multiplex), which will in
turn be different from the settings for your
stereo records.

What’'s more, unless your pair of volume
controls is located within arm’s reach of
your best listening area, you may end up
jumping up and down a dozen or more times
trying to adjust each volume control for
best results. What appears to be balanced
sound when you are off to one side is far
from balanced when you center yourself
between the two speakers.

The Stereo Switch. The first two “aids
to flexible stereo” can be accomplished
without tearing into any of the electronic
circuits of your two amplifiers. Switching
from monaural to stereo and speaker re-
versal are combined in an easy-to-build
device.

Because these two functions can be per-
formed after the amplifiers (that is, be-
tween amplifier and speaker), a double
advantage results: the wiring is simple and
not subject to hum and noise problems and
the control can be conveniently installed at
your listening position.

Construction Details. The controls are
built into an aluminum chassis-box
measuring 4” x 4” x 2”. Size is not critical,
however. The front panel contains a three-
position lever switch and a double-pole,
double-throw toggle switch. The rear
sports four two-terminal screw type termi-
nal strips, two for amplifier outputs from
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each amplifier and two for connection to
the two speaker systems.

The “common” or ground sides of the
amplifier inputs and speaker output termi-
nals are tied together. Besides simplifica-
tion in wiring, this insures proper phasing
of both amplifiers with respect to each
other and with respect to the speakers be-
ing used.

A schematic diagram of the switching
system explains the actions of the switches.
The lever switch (double-pole, three-posi-
tion) is shown in the AMP I position. In
this position, whatever signal is coming
from amplifier 1 will be fed to both
speakers. When the lever switch is moved
to stereo position, the signal from AMP 1
will be connected only to SPKR 1 and the
signal from AMP 2 will be fed only to
SPKR 2. Finally, when the lever is thrown
to AMP 2 position, whatever signal is de-
veloped in the second amplifier will be ap-
plied to both speakers.

The toggle switch labeled NORMAL and
REVERSE is functional only when the lever
switch is in the STEREo position. At that
time, if it is thrown to REVERSE, the signal
from AMP 1 will be fed to SPKR 2 and
the signal from AMP 2 will feed SPKR 1.
Obviously, when either amplifier is feeding
both speakers, it doesn’t matter what posi-
tion the NORMAL-REVERSE switch is in.

Hooking It Up. In connecting the two
amplifiers to the input terminal strips of
the switch box, it is essential that the “com-
mon” or “ground” terminal of each ampli-
fier be connected to the “common” side of

POPULAR ELECTRONICS



In this adapter, no switch po-
sition is included to provide for
playing monophonic LP's with a
stereo cartridge. Check the car-
tridge manufacturer for special
connections required. See sche-
matic at right. Pictorial {above,

=

TO AMRI

right) shows how to connect
function switch. Photos above
and at left show completed i
stereo switch and its interior. 2
ot
a
=
PARTS LIST

Sl—2-pole, 3-pos. lever switch (Centralab 1454)

S2—D.p.d.t. toggle switch

1—2"x4"x4" aluminum cabinet

4—Bakelite terminal strips, two-terminal screw
type

Misc. 6-32 machine bolts and nuts, solder, wire

each input terminal strip. If you are using
two identical speaker systems, connect the
same terminal of each speaker to the “com-
mon” terminals of the two output strips.
To do otherwise would result in an “out-of-
phase” condition between the two speakers
which would tend to reduce the stereo effect
under certain program conditions.

If you plan to use two speakers of dif-
ferent model number or manufacture, you
will have to “phase them out” before con-
necting them to the switch box. By ap-
plying the voltage from a small flashlight
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10 SPKR.I

TOSPKR. 2

SWITCH POS. (51 -
= L AMP | FEEDS SPEAKERS | AND2

2. AMP | FEEDS SPEAKER [, AMP.2 FEEDS SPEAKER 2
3. AMP. 2 FEEDS SPEAKERS | AND 2

battery to the terminals of each speaker, it
is a simple matter to determine that con-
nection which results in similar motion of
each cone. Label the terminals + and —,
and connect the same signs to the common,
and the opposite signs to SPKR 1 and 2.

Added Flexibility. ¥From the schematic
it is easy to see the various modes of opera-
tion available. With the lever in the first
position, amplifier 1 will feed both speakers.
In the middle position, amplifier 1 feeds
speaker 1 and amplifier 2 feeds speaker 2
for stereo listening. If you find the strings
and tympani reversed, just fiick the normal-
reverse switch to the position which cor-
rects this.

Finally, the third position of the lever
results in amplifier 2 supplying both
speakers. This, of course, doubles the num-
ber of available inputs for monophonic lis-
tening with two speakers and lets you have
compatible stereo at the same time. 30—
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Electronic

LECTRONICS is taking all the fun out

of life. For instance, who would deny
that the great joy of the garage attendant
is the “kicks” he gets in manhandling an
auto’s transmission, brakes-—and perhaps
fenders—in parking the car?

Now, Swiss engineers, those killjoys, have
developed an electronic garage that takes
all the thrill out of parking an automobile,
although the insurance companies may
breathe a bit easier.

A car arriving at the Basel “Autosilo” is
assigned to a receiving bay by the control
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desk. After putting the car in
the bay (photo at left), the
driver pushes a button and
electronics takes over. Elec-
trical impulses open and close
doors, cranes and conveyors
gently lift and deliver the car
to the designated floor and ex-
act spot at which it is to be
parked.

When a customer calls for
the car, the entire process is reversed. As
the auto reaches the delivery bay, an auto-
matic computer (see top photo) tallies
the exact time it was parked at the garage.
The cost is only one franc (25 cents) for the
first hour, and half a franc for each addi-
tional hour.

A vast network of automatic safety
devices was installed in this system of ca-
bles, conveyors, lights, switches and but-
tons. Each operation is electrically and
mechanically checked before it continues
into the next phase.

POPULAR ELECTRONICS



“stolen Power”
Transistor Radio

Power from one local station can operate transistor amplifier

to boost signals from the other stations

RANSMISSION and reception of elec-

trical power without wires has been one
of man’s dreams since the days of the first
spark-gap transmitter. However, despite
laboratory demonstrations, practical appli-
cation of usable broadcast power had to
await the era of the transistor. Because
the transistor requires so little power, it
can be operated from unusial voltage
sources.

An ordinary receiving antenna can pick
up several hundred microwatts of radio-
frequency energy froma station in a strong-
signal area. If this r.f. power is converted
to a d.c. voltage, it will be sufficient to oper-
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By J. R. MACK

ate a low-current-drain transistor audio
amplifier.

This, in turn, can amplify the audio out-
put of a crystal defector receiver which
can be tuned not only to the station being
used for power, but also to other stations
within its range.

Construction. The stolen-power ear-
phone radio can be built, with plenty of
room to spare, in a 8" x 3" x 11" plastic
case. All drilling should be done from inside
the cover, and with very little pressure, to
avoid cracking the plastic.

Antenna coupling windings must be
added to L1 and L2 as shown; leave ends
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PARTS LIST

Cl, C2—365-uptd. miniature tuning capacitor

C3—2utd., low-voltage metalized paper capaci-
tor (Astron)

CR1, CR2—IN34A crystal diode

L1, L2—Loopstick antenna coil, tapped for tran-
sistor, for use with 365-uufd. tuning capacitor
(Lafayette MS-299)

11, ]2—Pin jack

J3—Miniature phone jack

Tl—Miniature transformer; primary, 100,000
ohms; secondary, 1000 ohms (Lafayette TR-97
or the equivalent)

TR1—CK721 transistor

l—Plastic case with removable cover

1—Crystal headset (Lafayette MS-369)

1—6’ length of #30 enamel-covered wire for
added windings on L1 and L2

Note in schematic of “Stolen Power"
receiver at left that the primary of Tl is
connected to J3; this transformer pro-
vides proper match for a crystal ear-
phone. Observe polarity when install-
ing diodes. Rear view of receiver below
shows general parts layout to be followed.

about 4” long for wiring into the circuit.
One end of the new L1 winding goes to J1,
while the other is soldered to one end of
the antenna winding on L2. The free end of
this winding is then soldered to the Gnd
jack (J2).

The coils are fitted into the brackets sup-
plied and the brackets are mounted with
small 6-32 screws. Although the coils have
tunable slugs, they do not require adjust-
ment.

When the crystal diodes are installed, be
sure to observe polarity and avoid over-
heating. The output transformer is a
crystal microphone-to-transistor type, con-
nected backwards.

Operation. A good ground connection to
a water or steam pipe is a necessity. The
longer the antenna used, the greater will
be the d.c. power and the louder all
stations will be.

In strong-signal areas, this set
has worked well with a good
ground and the antenna clip con-
nected to a tall metal lamp or
metal kitchen cabinet. For best re-
sults, an outdoor antenna from 50
to 100 feet is recommended.

Tuning the receiver is a little
tricky since both the power and re-
ceiver tuning capacitors must_ be

HOW IT WORKS

The receiver has two sections: (1) a power section
which is tuned to the strongest local station and con-
verts the r.f, energy to a d.. voltage; and (2) a
crystal detector receiving section with a transistor
audio amplifier (TRI) operated by the d.c. supplied
by the power section.

Power Section. The powering station is selected by
modified loopstick antenna coil L2 and tuning ca-
pacitor C2. Crystal diode CR2 rectifies the r.f. signal
and builds up "a d.c. voltage across filter capacitor
C3. The positive d.c. voltage from the power section
is fed to the emitter, while the negative d.c. is con-
nected to the collector througb output transformer 7'1.

Receiving Section. Coil LI (also witb a specia)
winding) and tuning capacitor C! tune to the desired
listening station. The station listened to need not
be the same as that tuned by the power section. The
received signal from tbe tap on LI is rectified by
CR1, and is applied to the base of TRI.
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individually set. Slowly tune both

C1 and C2 through the broadcast
band. When a station is picked up, leave the
receiver set and “sweep” the power tuning
slowly across the band until you hit the
point where the received station comes in
at maximum volume. Leave the power
knob set and retune the receiver to the de-
sired station.

The receiver is most-effective within a
few miles from the station used for power,
depending on your antenna length and effi-
ciency. Further away, there may not be
sufficient d.c. voltage output to power the
transistor audio amplifier, but again, this
also depends on your antenna. —{30~
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Antenna Tuner

v \T“W\-—\_

By JOSEPH W. DOHERTY, K2S00

The coupler you built last November grows up with

just a few extra parts

lF YOU BUILT the pi-section receiver
antenna coupler described in November
1957 POP'tronics (“Soup Up Your DX
with an Antenna Tuner”), here is a worth-
while addition you can make at slight
expense and in little time.

If you have not yet built the coupler,
you can put together the complete unit in
one evening. It is sure to pay extra divi-
dends in improved reception. As a matter
of fact, this unit, whieh started out as a
simple antenna tuner and grew into a
preselector and signal booster, can make
your old receiver practically jump right off
the table.

It combines the impedance-matching
properties of the pi-network coupler with
a signal booster amplifier. The power sup-
ply is self-contained but, if desired, an
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external supply can be used. No expen-
sive components are required and the lay-
out is extremely simple.

Design Features. This signal booster
will provide amazing improvement even in
a well-matched antenna system. There is
a band selector switch position which al-
lows you to bypass the coupler without
having to disconnect the antenna and
reconnect it to the receiver.

The power supply is of the a.c./d.c. type.
However, neither leg of the line is con-
nected to the chassis, thus eliminating the
shock hazard associated with power sup-
plies of this type. The rectifier is a silicon
diode #1N1084 which comes complete with
mounting hardware and 10-ohm resistor
in the Sarkes Tarzian Replacement Kit
#M150. Any other type rectifier with a
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20-ma. or higher rating may properly be
substituted.

To conserve space, a resistance-type line
cord was used. Take care not to coil or
bunch this cord, since it must be allowcd
to give off heat. Also, do not attempt to
shorten it. The built-in resistor is 390
ochms “long.”

Construction Details. The original de-
sign was modified to accommodate the r.f.
amplifier with minimum expense and few-
est circuit changes. Follow this procedure.

First remove the original Bypass jumper
from S1a, S1b. Disconnect the lead to the
junction of L1 and C2. Then disconnect
the antenna input lead from Sia.

Connect the antenna input lead to the
wiper contact of S1b. Connect a lead from
the 80-meter position on Sib to the Sia
80-meter position and Sia wiper. Now
connect the Bypass lead from Sib to the
ungrounded output terminal and, finally,
connect the grid lead from C3 to the junc-
tion of L1 and C2.

Since there is considerable gain in the
amplifier, it is recommended that the in-
put and output leads be kept well sepa-
rated or oscillation may result. As an
example of the gain obtainable, one station
heard in the bypass position was read on
the receiver S-meter at “S6.” The pre-
selector raised this same signal to 40 db
over “S9,” thus pulling it well out of the
noise.

The coupler should be grounded to a
cold water pipe or similar good ground.
If the receiver used is of the a.c./d.c. vari-
ety, connect the coupler output terminals
to the receiver antenna terminals only.

Tuning the Preselector. Tuning is not
difficult if you remember that C1 is the
loading capacitor and C2 is the frequency-
determining capacitor. There is some in-
teraction between the two but, to keep it
simple, adjust both alternately for the
loudest signal. It is best to start out with
C1 at maximum capacitance, tuning C2
until the signal is loudest. Keep in mind
that the bandswitch must be in the proper
position.

Decrease the capacitance of C1 gradu-
ally until the signal starts to fade. Re-
adjust C2 for the loudest signal. If the
signal has increased, decrease C1 still fur-
ther and repeat the process until the
greatest signal strength is achieved.

In most cases, a point will be reached
where advancing C1 will cut the signal
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HOW IT WORKS

The pi-network coupler is the (uned grid circuit
of the 6AGS tube. An untuned plate circuit is used
to prevent oscillation. The output is resistance-
capacity-coupled and fed directly to the receiver input
terminals where it may be peaked by the receiver
input circuits, depending on design.

Choke RFCI maintains a high impedance to ground
in the grid civcuit of the amplifier, and provides a
grid return circuit. Capacitor C8 provides an r.f.
grounding path f{rom the negative side of the power
supply.

PARTS LIST

C1—360-upfd. variable capacitor

C2—140-ppfd. variable capacitor

C3—100-puid. disc ceramic capacitor

C4, C5, C8—0.001-p1d. disc ceramic capacitor

C6—100-pp1d. disc ceramic capacitor

C7a/C7b—50-30 ufd., 150-volt electrolytic
capacitor

LI—3" x 1" coil (B& W Miniductor #3015—48
turns, tapped as shown in schematic)

R1—280-ohm, Vo-watt resistor

R2—12,000-ohm, Vs-watt resistor

R3—40,000-ohm, Y,-watt resistor

R4—100-ohm, l-watt resistor

R5—10-ohm, 1-watt resistor

R6—2700-ohm, 1-watt resistor

R7—390-ohm resistance line cord (JFD #2190)

RFC1—2.5-mh, r{. choke

S1—2-p., §-pos. shorting switch (Centralab #1404)

S2—S.p.s.t. toggle switch

SR1—Silicon diode Type IN1084 (Sarkes Tarzian
—see text)

VI—6AGS tube

strength in spite of adjusting C2. This
point is just beyond optimum coupling,
which means that the antenna is over-
coupled. At this point, rotate C1 in the
other direction slowly while adjusting C2
through resonance until the optimum
adjustment is found. —Bo-
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NOTE: While we normally bar a.c./d.c. chassis
:roieck because of the possibility of shock
azard, in this case—since the antenna preamp
was built up from an earlisr project on the
same chassis—using a transformer would have
been difficult due to lack of space. While all
8— points are raised above chassis ground,
there is still some possibility of leakage. There-
fore, we advise using an isolation transformer

with this project.
THE EDITORS

The B— return shown on the schematic must be kept above chassis ground;
this can be done by using a tie strip as return point. Note that R7 is the line
cord dropping resistor. SRI and R5 are included in the replacement kit as
indicated in the text. Photo on opposite page shows completed under-chas-
sis wiring. Photo at top left shows top of tuner, while photo above in-
dicates proper method of connecting tuner to receiver's antenna input.
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By JAMES A. McROBERTS
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Liven Up That Party...

With a

HEN the small talk has dropped, the

refreshments have run low, and you're
biting your nails to think of some way to
pep up your party, drag out the “Warmth
Meter.” It’s guaranteed to put sparkle into
that get-together. Handled properly, it is
also possible that this inexpensive little
device can build up your reputation as a
Casanova in modern dress.

Most of the parts, except the transistor
and its socket, will probably be available in
your junk box. Meter M1 is a standard 0-1
ma. d.c. type. The two penlight cells (B1)
snap into their holder in place of a switch,
although you can add a switch if you wish.
As you can see from the schematic on page
124, the circuit is quite simple.

It Shows Warmth. The transistor
changes resistance when it is heated by
fingers held against it. More collector cur-
rent flows, which can be interpreted as the
‘warmth’ or ‘lovability’ of an individual.
The meter reading will increase slowly
since the G.E. 2N107 has a thermal lag of
about 10 seconds to applied body heat.
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“Warmth Meter”

A single transistor measures
the temperature
of your guests’ hands . . .

with a gimmick!

Good thermal contact with the transistor
shell will raise the reading from 0.25 ma.
to about 0.6 ma. at normal room tempera-
ture. The rise will vary with the individual.
It will drop back slowly when the hand is
removed.

Transistor TR1 is housed on the end of
its own shipping case, a plastic tube. The
base resistor (R1) and transistor socket are
in the plastic tube, too, as well as the 100,-
000-ohm resistor (R£). The latter resistor
and a lead from the base extend to two
contacts on the side of the plastic case.

There's a Gimmick. By shunting these
two contacts, the meter reading can be in-

(Continued on page 124)
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Want to write for POP!'tronics?

Bere's how to.ee

~—

i

SELL THAT ARTICLE!

i)
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By RICHARD J. SANDRETTO

ERHAPS you have designed an unusual

electronic' device, found a new applica-
tion for old principles, or would like to write
about some practical procedure that you
have found successful. Yet, you may have
hesitated to do so for lack of incentive or
knowledge of article writing technique.

Incentives. Three incentives are ap-
parent: money, prestige, and experience.
The rate paid for an article upon acceptance
depends on its length, the number and
quality of drawings and photographs, the
publisher, and finally, the amount of edi-
torial work needed to adapt the article to
the publishing requirements of the maga-
zine.

Prestige is the second motive for writing.
Employers of technical personnel usually

respect this evidence of an employee’s apti-
tude and sincerity of interest in the elec-
tronics field. And you, as author, will get a
feeling of accomplishment when your orig-
inal work appears in print.

The final incentive is experience. The
ability to express thought efficiently in a
manuscript transfers to academic and on-
the-job report writing. Experience also
makes your later manuscripts more valu-
able.

Choosing Material. Your subject must
be suitable. It must have mass appeal. It
should be either practical or very novel, al-
though sometimes an exceptionally humor-
ous article is published primarily for its
value as humor.

Having a valid subject, you must decide
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which magazine your article would
appeal to most. Magazines are writ-
ten and planned for somewhat dif-
ferent readerships. Your choice will
influence the way you construct
your article.

An outline which lists in orderly
sequence the details to be discussed
can be a powerful aid in arranging
a mass of material into orderly form. You
can check it to make sure that no important
omissions have been made. And it will help
to anticipate and answer any questions your
readers may have.

The Text. Every article should begin
with an introduction stating exactly what
the article is about. It must also make a
strong appeal for the reader’s interest. No
reader (or editor) will continue to read
what promises to be disinteresting mate-
rial.

The text must be written clearly and
concisely, not overwritten. Avoid lengthy
sentences. Even when they are grammati-
cally correct, they tend to confuse the
reader. Examine each word and phrase;
omit those that are superfluous. Editing
time that you can save adds to the value
of the manuscript. If it is the magazine's
policy, use appropriate subtitles.

Your manuscript should be neatly typed,
double-spaced, on 8”x10” white paper, with
wide margins to allow ample space for edit-
ing. Use triple spacing between paragraphs
for clarity.

The title page should contain your name
and the approximate number of words in
the text. You should also include a synopsis
for the editor so that he will know at a
glance whether or not the subject matter
is suitable for his magazine.

All pages of the actual manuscript should
be identified: your name and address in the
upper left-hand corner and the title and
page number in the upper right is good
practice.

56

i
£ 3 fovsmace.

LR N N N N _ R _N_ N/

Wrong way (left) and right way
(below) to draw a schematic dia-
gram. Use of an inexpensive plastic
drawing guide with punched elec-
: tronic symbols will simplify the job.

auT! M WMLS fornee

BLuE
OMW
[T}
s00%. ﬁ)

NOLUME

[ e ht3

1 2% $asq)

L da

BLacc

E:l .

LINECORD
AND PLUG

Sows somn
o d

crtin q

X el

NISYAC.

“SELLING' POINTS TO REMEMBER

1. Your subject should be unusual, new or
practical, and have mass appeal.

2. The introduction should state exactly what
your article is about, and make a strong
appeal for reader interest.

3. The text must be clearly written and con-
cise.

4. Manuscripts should be neatly typed with
wide margins to allow space for editing.
Number and identify all pages.

5. Include a synopsis for the editor.

6. Follow the magazine's policy with regard
to style and presentation.

7. Diagrams and drawings, when necessary,
should be accurate, complete and neatly
drawn.

8. All illustrations should have adequate cap-
tions.

9. Clear, glossy enlargments of photographs
WI” increase the value of your article. Use

"human interest'"' whenever possible.

10. Check the manuscript, schematics and/or
drawings carefully before submitting your
article.

Keep a carbon copy of your manuscript.
The original could get lost, or more likely,
the editor may want to inquire into the text
further while holding the original.

You will notice that many construction
articles in PopuLArR ELECTRONICS include a
separate “How It Works” box which briefly
summarizes the technical theory or operat-
ing details of the circuit. A separate page
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of the manuscript should be used for this
purpose. This is an example of writing in
keeping with a magazine’s policy of pres-
entation.

Diagrams and Drawings. Nearly all
electronics articles require schematics and
parts location diagrams. These can be

The author at work {right). Sample page
below shows a few of the details to be
kept in mind when preparing a manuscript.

CO00 Blank Avenue
Blankville, State

drawn on ordinary typing paper, but better
ones are made on heavy, white 8"x10” draw-
ing paper, available in tablet form.

Neatness is essential, and a two-dollar
plastic drawing guide having punched elec-
tronic symbols will prove helpful These
can be purchased at drafting supply stores
and book stores. Drawing can be done in
pencil, and followed by careful inking, al-
though the latter is not essential because
drawings are redone by the magazine staff
to insure uniformity.

Some magazines use separate parts lists ;
others include the values on the schematic.
If needed, a parts list should be typed

October, 1958

HOW TO BUILD A PHONOGREAPH AIPLIFIER
By Jotn J, Doe

Next to a radio receiver, the portable phoroe
graph is perhaps one of the most popular of projects with
home builders of electronic equipment, Here's an easy-to
ograph amplifier that you can use with any high
ceramic cartridge,

(double-spaced) on a separate sheet of
paper.

An article describing the construction of
a speaker enclosure or other cabinetwork
must include dimensioned drawings, plus a
separate “Bill of Materials,” which is a list
of the dimensions, kind of wood, and num-
ber of pieces of each size of wood required.

All illustrations should have fairly com-
prehensive captions which tie in with the
text discussion. This is especially true of
photographs.

Photographs. These are wvery impor-
tant. They sell the article first to the edi-
tor, then to the reader. Snapshots can be

57




sent, but enlargements, which are easier to
reproduce, will increase the value of your
article. You might inquire as to a particu-
lar magazine's policy in this regard if it is
necessary to have them done commercially.
PopuLAR ELECTRONICS prefers either nega-
tives and contact prints or 8"x10" glossies.

Photos are most interesting when they
contain ‘“human interest,” such as an at-
tractive young woman or man shown using
a device. This puts an element of action

into the picture. A close-up of a small con-
trol unit being held in someone’s hand to
give size comparison would be another ex-
ample.

1f you want to submit a construction ar-
ticle, a minimum of four photographs should
be included: one showing the unit in use,

two internal views (top and bottom oOr
side), and a close-up of construction details
of particular interest. The latter can be
omitted if the described unit is fairly small
because sharp enlargements of internal
views give full construction details.

Take all views as close up as possible
while maintaining sharpness. Internal views
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are best taken by positioning the unit
against a diffused light-colored background
such as a pastel-colored blanket, so that the
background is unobtrusive and may be
easily masked out in any photo retouching
work done by the magazine staff.

One way to identify an enlargement is to
type out the caption and attach it securely
to the bottom of the photo with a piece of
Seotch tape. If you prefer to list your cap-
tions on a separate sheet, be sure to indicate
on the back of the photo the cap-
tion which applies to it.

Any text reference to a part
shown should be indicated by a call-
out sheet placed over the en-
largement. Fhis is a sheet of trac-
ing paper, available in tablet form,
which is used to point out part

Good pho*ographs are a must.
Note clarity of meter dial at
left. Circuit parts should be lo-
cated on a call-out sheet {trac-
ing paper) which is attached to
infernal view of chassis with
a strip of Scotch tape.

locations. Prevent indentation of
the enlargement by removing the
sheet while marking it.

Final Steps. After you have
finished your article, proofread the
manuscript. Then check the sche-
matics and/or dimensioned draw-
ings for accuracy and complete-
ness.

Type a letter of introduction stating any
unusual reasons for having written the ar-
ticle, and place this with return postage on
top of the orderly arranged manuscript.
Clip everything together with a large paper
clip and insert the material along with one
or two 8'x10" picces of corrugated card-
board into an envelope addressed to the
attention of the managing editor.

Finally, send your completed manuscript
via first class mail and await an acknowl-
edgment of its receipt. It won't do any
harm to keep a hopeful eye on your mail
box. Electronics publications welcome new
authors.

POPULAR ELECTRONICS



Turn It - for Better
Pictures!

Aim your TV antenna directly at transmitter to eliminate

ghosts and weak signals that mar reception

TELEVISION set can give top per-
formance only if adequate signal level
is present at its antenna terminals. There
seems to be a growing tendency, however,
for set manufacturers to minimize the need
for antennas and proper installations, and
to point up portability and set quality.
Under certain conditions, this is fine, and
good pictures are received, but in many
locations picture quality is poor on one or
more channels. The finest TV set can only
handle the signal that is fed into it, and if
this is poor, the resultant pictures leave
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Fig. 1. Typical reception pattern of
a directional antenna. Because the
antenna is so highly directional, it is
very important to get the lobe point-
ed “on the nose" for top reception.

a great deal to be desired by the viewer.

Good antennas properly designed for
present-day channel allocations are avail-
able at reasonable prices. So are the hard-
ware and accessories necessary to make a
neat, efficient installation with plenty of
signal outlets—so that the set can be oper-
ated almost anywhere and will give a good
picture. In many locations, this means the
installation of a rotator under the antenna
so optimum signal can be obtained from
every available channel.

High-gain antennas today have very
sharp, directive pickup patterns. (See Fig.
1.) These provide many advantages: more
signal strength; less interference from
other stations on the same channel, but in
a different direction; much less pickup of
noise or interference in the vicinity of the
TV set. The more directive the antenna, the
more necessary is the use of a rotator to
point it in the proper direction to make full
use of these advantages.

What Rotators Are. Essentially, an
antenna rotator consists of a small control
unit located at the set, and a motorized ro-
tating assembly attached to the mast sup-
porting the TV antenna, plus the required
multi-conductor cable joining the control
unit and rotator assembly.

Good rotators are available in a number
of shapes and sizes—the major difference
being the ability to handle various sizes
and weights of antennas. The smaller units
are suitable for single-bay antenna arrays
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that weigh up to 20 pounds or so. More
powerful units can handle larger arrays or
multiple antennas weighing up to 150
pounds. As the latter units hold any an-
tenna better when subject to wind, they are
to be preferred in those areas where storms
are prevalent.

Although rotators themselves vary little
in basic design, their associated control
units usually offer a choice of models which
can be classified as follows:

® Automatic type: this model adjusts it-
self to preset directions. The TV viewer
sets the control knob or pointer at the
desired direction, and the rotating assembly
automatically points the television antenna
in the correct direction, then stops.

®

REVERSE

AC. SUPPLY
VOLTAGE

MOTOR
ARMATURE

I Y capaciTor 1
. N

Fig. 2. Note how motor will reverse
when capacitor is put in series with line.

o

o

Fig. 3. All the features of a modern
rotator are indicated in this schematic.

A.C. VOLTMETER
CALIBRATED IN DIRECTION .

STEP-DOWN

VARIABLE
TRANSFORMER

} RESISTOR

17 VAC,

EOONNECYINO CABLE FROM °

J
DIRECTIONAL SWITCH TOR TO CONTROL 80X

® Direction indicator type: this model op-
erates as long as the unit is actuated until
the desired direction is achieved, as indi-
cated on the meter of the control unit. Ro-
tation stops when the control is released.
e Non-indicating type: this is similar to
the direction indicator type except that the
viewer visually adjusts the television an-
tenna until the sharpest and clearest pic-
ture appears on the screen.

Reversible Motors. Every rotator sys-
tem uses a low-voltage reversible a.c. motor
in the mechanical unit. The voltage sup-
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Alliance Tenna-Rotor [right} is sealed against the
weather and factory-lubricated for the life of the unit.
A typical control unit (below, right} for Alliance ro-
tators automatically indicates compass direction of the

antenna, harmonizes with decor of the home.

plied to the motor is kept below 30 volts
so that inexpensive, easily installed power
cable may be used. Such motors have two
windings and three of the leads in the
power cable are used so that direction of
rotation can be controlled.

The rotator motor is basically a two-
phase device. When two windings on an
a.c. motor are placed so as to be 90° from
cach other and the a.c. voltage applied to
one of these windings is fed through a
capacitor of the proper value, the current

(Continued on page 121)
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Cornell - Dsbilier
CDR totator, factory-
sealed against the
elements, is dubricat-
ed at the plant and
neve- has to be
touched once it's in-
stallec. Con-rol box
with if also indicates
antenna direction.
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O you had to do it!” groaned my wife,

“You had to unearth that miserable
flop of a digital-computer-type monster
from the basement.”

I fanned a fond glance over the dismem-
bered components of “Funiac,” spread across
the workbench.

“Got a marvelous idea,” I admitted.

“I've heard that one before, too.” The
wife shook her head slowly, negatively.
“Talk about your masochistic—"

“0Odd that you should use that term,” I
said, thoughtfully. “Especially since my
idea revolves around the theory that a
short-cut to a whomping, annual fortune in
royalties lies in developing, producing and
mass-marketing an electronic counselor!
Perhaps that alleged feminine intuition you
are continually touting has psychic propen-
sities after all!”

“Electronic counselor?”

“Certainly. What with the increasing
pressures and problems imposed upon our
society, an electronic counselor—installed
in public places and, perhaps, even in homes
—would prove indispensable to an ever-
growing population, most of whom are
laden with an excess of doubts, fears and
questions regarding their futures, their
plans and their present dilemmas.” I
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smirked roguishly. “Operated by the inser-
tion of a coin—say, four-bits an answer—a
horde of Kohler Electronic Counselors
would put us in the 90% bracket faster
than you could spell out Form 1040 with
signal flags, babe!”

“What's old dismembered Funiac got to
do with it?” She eyed the makeshift cabi-
net dourly. “As I remember, Funiac was
something of a psychotic machine.”

“Cheaper to modify the components in
Funiac than to wreak havoc with the so-
called budget by buying new ones. Actu-
ally, the modification process calls for
surprisingly few changes.” I tapped my
schematics meaningfully. “With a couple
of pulse regulators, here, and a new storage
gate or two, there—whipsy-tinkle—Funiac
has been converted into an entirely differ-
ent instrument!”

“All your nutty ideas sound like lead-pipe
cinches,” she observed bitterly. “But I'm
still wearing cotton dresses and doing my
own housework.”

“You'll appreciate being filthily rich all
the more for these long years of genteel,
middle-class poverty,” I declared positively.
“Assuming you call a lovely home, a treas-
ury of electric, labor-saving appliances, two
closets full of cotton dresses and a small,
delightful foreign car definite proof of
genteel, middle-class poverty.”

“Some wives wear mink and drive Cadil-
lacs.”

“Some wives,” I returned, “have a little
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By CARL KOHLER
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faith in their brilliant, persevering hus-
bands.”
We left it there.

IX WEEKS LATER—having reread my
books on Boolian Algebra and Advanced
Cybernetics to diminish needless errors, and
having completed the Counselor—1I finished
installing the carefully designed compo-
nents and their cleverly devised mountings
and housings in the ball-like cabinet which
I had decided upon, that ultra-modern
shape being more pleasing to the eye than

the archaic, conventional cabinet previously
used. Standing back, I regarded the globu-
lar Counselor with some pride.

Just then, the wife arrived with coffee.

“Let’s drink to an eclectronic achieve-
ment, and one, I might add, which will put
us on the north end of Easy Street once
the world is introduced to my masterpiece!”

“Looks mighty like a hi-fi hafMe, doesn’t
it

“Mere esthetics,” T chuckled. “The real
proof of genius is inside! Would you like
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the privilege and honor of giving the Coun-
selor its first problem?”

“What must I do?” She trembled, visibly.

“Take one of these specially designed
cards, clearly print your question in a single
sentence upon it, and insert it into the
Counselor. Pretty simple, eh?”

“This gismo reads?”

Her incredulous expression broke me up.
After my spasm of uncontrolled hilarity had
evaporated, I managed to give her a reason-
ably plain explanation of the photo-beam
relay system that theoretically would trans-
late a written series of symbols into elec-
tronic signals which would, in turn, activate
the selector-converter and the information-
banks.

“Can I write any kind of a question?”

“Sure,” I reassured her. “The Counselor
is not limited to a single subject. Write
anything.”

Painstakingly, she hand-printed on the
card: How are things going tc be from now
on? I fed it to the Counselor. There were
several muffled sounds similar to a short-
wave radio with a head cold—then, the
electric, portable typewriter inside the
cabinet began clacking furiously. A second
later, her card dropped out of the instru-
ment.

“Well?”
expectation.

She read the card to herself, giggled and
handed it over.

You will meet a tall, dark stranger, said
the card.

“That’s odd,” I mused. “Perhaps the se-
lector-converter unit hasn’t settled to its
cycle yet. Let me give it a try.”

Quickly, I lettered: When il man-
Kind master ouwter space und inlerplunctury

(Contlinued on page 129)

I demanded in an agony of
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A boon to astronomers iz the new RCA
intensifier orthicon, which "sees' at extreme-
ly low light levels with 100 fimes the sensi-
tivity of the fastest film. It should aid in
discovering details of planets and nebulae
herstofore unknown, and should have a wide
variety of uses here on earth.

Sound cancels out sound in ex-
perimental earphones (above)
being used by a U. S. Army
tankman. With these electronic
earmuffs (see inset), the radio-
man can hear incoming mes-
sages clearly even under nois-
iest conditions. One circular
microphone {lower button) picks
up noise that leaks through the
cushioning and produces a sec-
ond noise, opposite in phase,
which tends to cancel out the
first, resulting in relative quiet.
The device was developed by
the Signal Corps and RCA.

Research to eliminate the problem of
metal "whiskers' is being done at Boeing
Airplane Company in an effort to in-
crease the reliability of electronic equip-
ment. The crystalline "whiskers' are
found on tin, cadmium and zinc surfaces.
Invisible to the naked eye, they can ac-
tually "grow' through paint and insula-
tion, and often short out circuits. At right,
a technician examines such a growth on a
potentiometer under a stereo microscope.
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Electron tubes are gelting new containers, as

shown at right. These Westinghouse space-saver
"match-box™ tubes do the same work as conven-
tional 1ypes, but are much more reliable and save
space in equipment such as computers and TV sets.

October, 1958

The huge steel room above was designed to
permit testing of military equipment, including
missile components, with a vibration machine
weighing 6000 pounds. It is 8’ high and wide
by 12’ deep inside. Installed at the Stromberg-
Carlson Electronics Center in Rochester, N. Y.,
the chamber has a temperature range of —120°
to +350° F., a humidi¢y range of 20 to 95%
and an altitude ceiling of 100,000 feet. These
ranges can be extended if necessary.
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T ISN'T OFTEN, in short-wave listening
ranks, that you find an avid DX’er
among the ladies. One of the few that we
know is Miss Esther L. Cottingham, of 3508
Altamont Way, Redwood City, Calif., a
POP’tronics reporter.

Miss Cottingham, whose chief occupation
lies in the journalistic field—she is currently
writing for The Guide to Alaska—began
DX'ing back in 1937 in Oregon. An old Mid-
west all-wave receiver enabled her to log
many short-wave stations. When it ap-
peared that costly repairs would be neces-

Short-Wave Report

By HANK BENNETT

because of their excellent programing and
continually dependable reception through-
out the year.

Miss Cottingham puts her best DX under
two categories: “distance” and “surprise.”
In the former she lists ELWA and HLKA.
The surprise came about as a result of her
hearing a voice news transmission from the
«J.8.8. McKinley” on May 17, 1956. This
broadcast, basically for the newspapers,

Experienced DX'er
Esther Cottingham,
shown with her six-
tube Telefunken
"Operette.'" Atop this
receiver is a So-
nora "'Globe Navi-
gator” built into a
world globe.

sary, however, she acquired her present
six-tube Telefunken receiver, “Operette”
model. Coupled to this is a 66’ doublet.
Possessing 39 verifications covering 28
countries, Miss Esther has logged 42 coun-
tries in all. Her best veries are from
Liberia (ELWA) and South Korea
(HLKA). Her receiver is usually tuned to
the 25- or 31-meter bands (11 or 9 mc.),
with Radio Brazzaville and Emissora Na-
cional, Lisbon, being her favorite stations
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concerned the detonation of an H-bomb in
the Pacific Ocean.

In the photograph you will notice a world
globe atop the Telefunken receiver. This
globe is actually another receiver, although
few would recognize it as such. It is a
Sonora “Globe Navigator,” bought in 1941.
Showing shipping lanes, distances, and radio
stations, it is a great help in DX'ing, accord-
ing to Miss Esther.

(Continued on page 137)
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Slot-Box Your Speaker

You get BIG sound out of a
small space with this inekpensive and

easy-to-build enclosure

O THE HI-FI FAN of modest means and limited room,
the problem of acquiring a speaker enclosure that will
provide good sound and at the same tim2 occupy a small

space -is paramount. My solution to the problem is sim-

ple, inéxpensive, and gives gratifying results.

The entire enclosure measures 16” x 16” x 12" and can be
put almost anywhere. ¥You can leave it on the floor, hide it
in a corner, or hang it on the wall. It's not very heavy. It
could be built in as part of a larger piece of furniture that
serves other purposes. Or it could be incerporated as part

- of a bookcase since it is only 12" deep.

- Low Cone Resonance. The unit is designed primavily
for use with 8" or 10" loudspeakers of relatively low cone
resonance. 1 have had particularly good results with
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the Beam-Stentorian 8" and 10" speakers
although there are a good many other suit-
able ones.

The principle of this friction port enclo-
sure is fairly simple. Onc of the main
reasons a speaker has trouble operating in
a i:ompletely closed box of small dimensions
is that when it tries to make the large ex-
cursions necessary to reproduce the bass
notes there isn’t enough “give” to the small
amount of air trapped in the box. As a re-
sult, the cone is sharply damped at the low
end, and the bass resonance moves up in
frequency, thereby causing a
rather unpleasant, boomy re-
sponse.

In this enclosure, before the
air pressure inside can build
up enough to affect the speak-
er, air will start moving
through the Fiberglas-covered
slot in the back. This allows
the speaker suflicient freedom
of movement at the low end
and still maintains a desired
degree of air loading.

The slot in the back oper-
ates more as a pressure re-
lease vent than a reflex port.
It will not give your spcaker
a bass end if it doesn’t already
have one—which is why you
should use a speaker with a
low cone resonance. With such
a speaker, you will get a
smooth over-all response with
a clean bass end that is not
tubby or boomy.

Building the Enclosure. The construc-
tion of the cabinet is simple. There are
several different ways of jointing it at the
corners. If you have equipment available to
cut accurate miters, by all means miter the
joints. You get a good-looking. professional-
type job that way. Otherwise, use a butt
joint. It's a matter of appearance, not per-
formance.

Note that the lengths to which you cut
your pieces for the top and bottom are the
same no matter which way you do the
jointing—namely, 16”. However, the lengths
of the sides will vary depending on the type
of joint: miter joint, 16”; plain butt, 141",

First cut the top, bottom, and two side
pieces. Then prepare the ends for joining
depending on the type of joints you intend
to usc. Miter all ends for miter joints, or
smooth off the ends for a plain butt.

(&)

Assemble these first four pieces to form
the basic box, using glue and finishing nails.
Then take your molding and make a frame
to fit over the front of the box. Attach it
with glue and small finishing nails. This
time you have no choice—you have to miter
the corners. But mitering molding is easy
whereas mitering a whole side might not b,

Choose molding to your taste. You will be
surprised what a difference it can make in
getting this picce to blend well with your
furnishings. Be sure the molding overlaps
the inside of the hox by at least %4” so that

when you install the speaker mounting
board it will have something good and solid
to push up against.

Mount the Speaker. Now cut the
spcaker mounting board. Make it just a
shade smaller than 14%” x 141%"” on the
sides so you won’t have to fight to get
it in. Cut the speaker opening in the center
of the board to the appropriate size for the
speaker you plan to usc. Most 10” speakers
require a hole 9” in diameter; most 8"
speakers necd a 7" hole.

The next step is to blacken the front of
the mounting board and the inside of the
speaker hole. Paint or stain will do. This
will prevent the speaker from showing up
as a dark circle through the grille cloth.
After the board is dry, tack or staple the
grille cloth to the front of it and trim off
the cloth flush with the edges.

POPULAR ELECTRONICS
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ALTERNATE
MITRE JOINT

PLAIN
BUTT JOINT
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Construction diagram above
shows how to fit pieces together,
and gives two alternate methods
for joining. Photo at left shows
speaker being mounted in com-
pleted enclosure. At right is the
final step: installing Fiberglas and
"buttoning up" the back.

Finish the cabinet before
you install the mounting
board. Otherwise you may
slop stain over the cloth.
Then mount the board by
screwing diagonally through
it into the sides. Be sure it
is tight against inside of
molding. The material for
the 3" square cleats for the
back can probably be obtained as a stock
item in a local lumber yard. Install them §
with glue and nails. When the glue is set,
cut out the two back pieces and try them
in place to make sure that you have an

exact 34" slot open between them. You will as shown, screw on the back pieces, and you

see that the panel edges facing the slot are
angled at 30°; don't fret over a degree or
two, but keep them close.

Mount your speaker, insert the Fiberglas
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are finished. Note that the Fiberglas is not
stapled, glued or otherwise fastened. Just
cut it to the right size, shove it in place, and
it will stay by itself. 30—
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AMS and short-wave listeners who have
been itching to work the v.h.f. bands
can lift their sights to these frequencies
with the Electro-Voice RME VHF126 con-
verter (top). It works with any recciver
that tunes to 7 mc., and will give complete
coverage of 1%, 2 and 6 meters. The three
bands tune from 48.4 to 54.2, 143.4 to 149.2
and 2194 to 225.2 mc. It is said that image
response is practically eliminated on all
ranges. This converter has its own power
supply and provides fast or micrometer
tuning.
One of the first units of ham cquipment
manufactured in Europe for the American
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What's New
for the
Ham and SWL

market is the Geloso G-209 receiver (ahove).
For the 10- to 80-meter bands, this receiver
uses 12 standard tubes plus voltage regu-
lator, ballast and dry disc rectifiers. The
circuit is a full double-conversion superhet
with two crystal-controlled second-conver-
sion oscillators for stable reception of dou-
ble- or single-sideband signals. A separate
crystal oscillator acts as a calibrator for
all bands, and there is a noise clipper, a
large S-meter, an earphone jack and remote
relay terminals. A companion transmitter
is also available.

The WRL Sidebander DSB100 (left) is
available in kit or wired form. It is a band-
switching, suppressed-carrier, double-side-
band rig covering the 80- to 10-meter bands,
with continuous band coverage from 3 to 9
mc. and 12 to 30 mec. Designed for 100
watts PEP double sideband, 40 watts AM
phone or 50 watts ¢.w., it can be used with
standard crystals or regular VFO. A mini-
mum of 35-db carrier suppression is claimed
on all bands. If one sideband gets QRM,
the receiving operator can switch to the
other. An internal tone generator facili-
tates tuning. —30-

POPULAR ELECTRONICS



AFTER CL.

Special Information on Radio, TV,

SS

Radar and Nucleonics

SPEAKING OF MAGNETISM—Part 2

HAT KIND OF FORCE cxists between

two closely spaced, parallel, current-
carrying wires? Are the wires attracted to
one another or do they repulse cach other?
Before we attempt to answer these ques-
tions, let's refresh our memories on two
simple “hand” rules concerning the direc-
tion of a magnetic field due to a current.
Rules of Thumb. The first is Oersted’s
famous rule: if the thumb of the left lhand
points in the direction of the electron cur-
rent in a wire, the fingers then encircle
the wire in the direction of the lines of force
(Fig. 1). Small compasses distributed
around the wire show—by the direction in

——
ELECTRON
CURRENT
FLOW

ad |
|

which their little N-poles point—which way
the field is going, and verify Oersted’s rule.
(If you have cncountercd this rule given
for the right- hund, it must have been in a
book that still employs the old plus-to-
minus current flow convention rather than
the more modern electron current idea. Sce
After Class, June, 1958.)

The second rule of thumb describes the
direction of the magnetic field of a solenoid
as related to the current flowing in the coil.
If the fingers of the left hand encircle the
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coil in the direction of the electron current,
then the extended thumb will point in the
direction of the lines of force produced by
the solenoid, as in Fig. 2. To distinguish
this from Oersted’s rule, it is commonly re-
ferred to as the ‘rule for coils.”

Obviously, an electron current traveling
upward in the conductor of Fig. 1 would
produce a clockwise rather than a counter-
clockwise field in the horizontal plane. If
the electron current in the coil turns is re-
versed, the field direction will also reverse.
Both these turnabouts are, of course, pre-
dicted by the applicable rule.

Using Field Theory. We now have
cverything we need to solve magnetic force
problemis of any type using field theory
rather than magnetic poles. Suppose we
have two parallel conductors in which cur-
rent is flowing in the same direction. Look-
ing at these conductors sidewise, they
appear as shown in Fig. 3(A).

From this perspective, it is difficult to
visualize and draw the lines of force asso-
ciated with the current. To make the job
substantially easier, we will adopt a con-
vention that is now universally accepted:

Fig. 1. Oersted's left-
hand rule specifies the di-
rection of a magnetic field
which surrounds a cur-
rent-carrying  conductor.

7

1=

- +
i

Fig. 2. The left-hand
rule for coils is used in
determining the direc-
tion of the magnetic field
due to coil current.
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all wires pictured as little circles repre-
senting the cross section of the conductor
passing through the plane of the paper at
right angles.

If the current direction is out of the paper
toward the reader, we imagine that he sees
an arrow point; thus we designate an out-
ward-flowing electron current by a dot in
the center of the circle. For the opposite
case, an electron current flowing into the
paper away from the reader, we picture a
receding arrow whose tail-feathers are
visible. We show such a current as a cross
(for the tail-feathers) in the center of the
circle.

Force Directions. Let us now visualize
the two parallel wires of Fig. 3(A) swung
through 90° so that they present a cross-

F =
PARALLEL WIRES

3

*ELECTRON CURRENT OUT OF
PAPER TOWARD READER

*ELECTRON CURRENT INTO
PAPER AWAY FROM READER

{8)

Fig. 3. Two parallel con-
ductors carrying currents in
the same direction (A}, and
cross-section convention
(B) for showing electron
currents flowing in or out
of the plane of the paper.

Fig. 4. Both currents flow-
ing out of the paper pro-
duce two sets of clockwise
fields (A); both currents
flowing into the paper pro-
duce two sets of counter-
clockwise fields (B); and
one current flowing into the
paper and the other out
of the paper produce op-
positely circling fields (C).

sectional view of two little circles. If the
rotation occurs in one direction, the current
will appear to be coming out of the paper
toward the reader, as in Fig. 4(A). In this
case, QOersted’s rule tells us that the mag-
netic field around each wire is clockwise;
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between the wires, adjacent lines of force
have opposed directions, giving rise to an
attractive force as required by the fourth
characteristic of lines of force (see Part 1,
August issue). .

If you had pictured the two wires of Fig.
3(A) swung around the other way, the
electron currents would have had to be
shown receding—crosses in the circles as in
Fig. 4(B)—and the circular fields would
then have been counter-clockwise. Note,
however, that this makes no difference in
field theory application: the line directions
are still opposite between the wires and the
force is again attraction.

Fig. 4(C) illustrates the state of affairs
when the current flows in opposite direc-
tions through two parallel wires. Adjacent
lines between the two conductors have -the
same direction; so a force of repulsion ap-
pears between them as predicted by the
second characteristic given for lines of force
in Part 1. You can demonstrate these
effects by stretching 8" lengths of #32 or
#34 wire about 1 millimeter apart and
connecting their ends to a 6-volt storage
battery; the contact should be momentary
to avoid overheating the wires.

These examples lend strength to our con-
tention that polar reasoning must give way
to the field approach merely because you
cannot work with magnetic poles if you

P T P
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can’t even find them! Our next example
is really the clincher. We will show that
with induced currents, the polar attack
leads to two contradictory results.
Induced Currents. Two coils are posi-
tioned end-to-end as in Fig. 5. In series with
one of them is a battery and a momentary
push button or switch. A sensitive galva-
nometer with a center-zero scale is con-
nected in the second coil circuit. When the
key is momentarily pressed, the galvanom-
eter needle swings one way, say to the

POPULAR ELECTRONICS
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right, and when the key is released, the
needle swings to the left.

From the principles of clectromagnetic
induction, we know that while the magnetic
field is building up and out of the first

\ SECONDARY

PRIMARY

[

Fig. 5. A primary magnet-
ic fieild in the process of
growing toward the right in-
duces an electron current
which causes a secondary
field to grow to the left.
The galvanometer needle
indicates current flow in the
secondary coil winding and
the direction of the flow.

SEC.
[ /FIELD

LO/'.T{I| -

GALVANOMETER

coil (the primary winding), it cuts through
the secondary winding and induces a cur-
rent. When the key is released, the pri-
mary field collapses, cutting back through
the sccondary coil and inducing a current
whose direction is opposite from the first.
The direction of the induced current is
given by Lenz's law (which, by the way, is
merely a re-statement of the Law of Con-
servation of Energy in electrical terms):
an induced current has such u direction
that its magnetic action tends ta oppose the
motion by which it is produced.

Imagine that the key in Fig. 5 has just
been closed so that a surge of electron cur-
rent occurs in the direction shown. Using
the rule for coils given previously, we can
say that a magnetic field expands outward
from the primary as a result of this cur-
rent, cutting through the turns of the
secondary. The current induced in the
secondary coil, according to Lenz's law,
must have such a direction that the field
it produces opposes the initial, expanding
field. This current direction—arrived at by
again employing the rule for coils—is in-
dicated by the arrows on the secondary
turns.

When the primary circuit is then opcned,
the initial ficld collapses back into the first
coil. This permits us to say that the actual
motion of the field is now the reverse of
what it was when the key was closed. To
oppose this motion, the current in the
secondary promptly and obligingly turns
about and creates a magnetic field toward
the right—in other words, it creates a field
that opposes the collapse of the primary
field.

This approach gives the right answer no
matter what the relative positions of the
coils may be. It works just as well if the
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Fig. 6. With the primary
and secondary coils end-to-
end (A}, polar approach
predicts same induced cur-
rent as field approach, but
when primary is inside sec-
ondary coil (B}, the polar
approach gives incorrect
induced current direction.
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primary coil is inside the secondary, out-
side the secondary, or end-to-end with itL.

The Wrong Answer. Now let’s see what
happens if we Iry to use polar reasoning.
Closing the Kkey causes a growth of the
primary field out of the right side of the
coil when the windings are end-to-end; this
necessitates labeling this side of the coil
«“N” and the left side "'S.” (Remember?
The N-pole is the side from which the lines
emerge.)

To oppose the growth of an N-pole on
the right side of the primary, an induced
N-pole must farm on the left side of th2
secondary; since like poles repel, opposition
is being produced by repulsion in this in-
stance. Sec Fig. 6(A). So the answer we

(Continued on page 132)
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Hi-Fi Highlights-

MANY READERS have been writing in to inquire about
new and novel developments in high-fidelity equipment
that they have heard about. To help supply such information
quickly, PopULAR ELECTRONICS présents 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 125 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. —[o-

3 Cone type tweeter with either 3"
or 1" voice-coil diameter for large
power applications. This 4” unit has un-
usually deep housing, and is available in
various EIA magnet sizes. Magnavox.

40 Remote-control TV system has 4-me.
video bandpass for full definition
and cathode follower output to feed
audio into hi-fi amplifier. Fleetwood 800.

4] Stereo amplifier-preamplifier with
20-watt output each channel fea-
tures six pairs of inputs. Eight controls
include mechanically ganged but elec-
trically separate audio controls, dual-chan-
nel bass-treble controls. Fisher X-101.
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4 Matched arm and magnetic car-

tridge for stereo said to minimize
tone arm. resonance effects, cut down
crosstalk. Low stylus tip mass, high verti-
cal compliange reduce record wear.
Claimed frequency response, 20-20,000
cps. London-Scott.

4 Four-speed turntable with 4.pole in-

duction motor rests spindle on single
ball bearing. Eddy current brake and
free-floating motor mounting, automatic
idler disengagement are among features

included. Lafayette PK-240.

4 Convertible bass reflex enclosure

provided with tapered legs and bar
runners at no additional cost, to allow
horizontal or vertical positioning. Cabi-
net finished on all four sides for extra
flexibility. Three-speaker system with
crossover included. Oxford Components.

4 Leatherette-covered bass reflex en-

closure features swivel base to per-
mit it to be turned in any direction for
proper sound dispersal. It accommodates
8" or 12" speaker. Wellcor CBC-8-1Z.
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More hi-fi items on page 125/
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TIN-CAN CHASSIS

Are you hard pressed to find the particular size
chassis you want for that jack box or those test
setups? Have you been searching desperately for
Miniboxes with exactly the dimensions you need?
You don’t have to look any further than your
kitchen pantry shelf. Assorted empty soup cans,
tuna fish cans, and fruit juice cans all will provide
you with chassis to order.

Just cut the tin can down to the desired depth
with a pair of tin snips. Then file down the cut
edge to remove any burrs or sharp edges. The jacks
or other components can be easily installed (see
photos) either by punching or drilling through the
thin sheet metal. —Woulier White, Jr., W4UEK

PROTECTION AGAINST CAR THEFT

-

Most automobile thefts are accomplished
by “jumping” the ignition switch with a
length of cable, and car owners have de-
vised various methods to protect their ve-
hicles. The most common technique is wir-

T iuMpeRsc e ionition switcn ok
VE. % 4 e T TIGNITION
gl e cotl.
s e 51
‘:L- - . proTecTd  @ORIVE
- | = vorn sutTon
gt - HORN
\
76

ing the car horn so that it will sound when
the ignition switch is turned on. In the
circuit shown, a hidden cutoff switch (S1)
cnables the car owner to disable the pro-
tective circuit by throwing the switch to
the “drive” position.

The usual practice in “jumping” the ig-
nition lock is to run a wire directly from
the battery to the coil, since this is often
easier than working under the dashboard.
Such a connection would not sound the car
horn with most systems used. This circuit
will blow the horn if either the ignition
switch is jumped or the wire is run direct-
ly to the battery.

The roof of the car’s glove compart-
ment is usually a good place to hide the
“protect” switch. —Douglas B. Leathem

POPULAR ELECTRONICS



UST AS IMPORTANT as the equipment

in your station is the way it is set up
and operated. To obtain an eificient op-
erating position with a minimum of effort,
you need a sturdy table and desk of some
kind. This should be about 28 high and
large enough to accommodate at least your
receiver and your key, and provide an ade-
quate writing surface for keeping your
log, copying messages, and making notes.
Setting Up Equipment. If the table is
deep enough, place the receiver about 16"
back from the front edge, directly in front
of your chair or slightly to its left (assum-
ing that you are right-handed). Place your
key in line with your right shoulder far
enough back from the table edge so that
your entire forearm
is supported while
you are using the
key. Screw the key
to the table, or fas-
ten it to the center
of a flat board about
1’ long and 6" wide,
so that the key will
not skitter around

TRANSMITTING
ANTENNA

TO_RCVR.
ANT. POST,

TO XMITTER
ANT. POST

*

Among the Novice Hams

By HERB S. BRIER, WYEGQ

SEE NEXT PAGE FOR
list of those who request help
in obtaining their ham licenses

SIS

meters and dials. Keep the key in line with
your right shoulder.

If you have only a small table or lots of
equipment, a shelf six inches or so above
the receiver will accommodate several
units. This is probably the best position for
the loudspeaker. It is also an excellent po-
sition for a small transmitter that has all
its controls on the front panel.

Platform Is Useful. Placing some re-
ceivers directly on the operating table
makes their controls somewhat awkward
to adjust. This can be remedied by setting
a receiver on a small platform. The front of

TRANSMIT

4.PDT.,NEUTRAL-CENTER

} LEVER TYPE SWITCH

|

when it is in use.

nr
A

The transmitter
may be set to the
right of the key, and
less frequently ad-
justed pieces of
equipment, such as a
frequency standard
and a keying monitor,
may be arranged on
either side of the
transmitter.

If the table is shallow, leave its center
section free of all equipment for a writing
surface, and place the receiver and trans-
mitter on either side of the center space.
Face them so that—when you turn your
head towards them—you will be looking
squarely at them, for ease in reading the

October, 1958

3 ]

USE ONE_POLE FOR

2-WIRE ANTENNA,

TO RECEIVER
STANDBY CIRCUIT

# D.PO.T. ANTENNA CHANGEOVER
RELAY WITH H7 V.AC. COIL.
SINGLE-
WIRE ANTENNA, USE BOTH FOR

e—4 11
| 1 RECEIVE {CENTER POSITION)
o K |
I'fc— ™ @ TO KEY CIRCUIT
| —1 | TO SCREEN OR CATHODE
. 1 SOt oL gmRT
EE TEXT)
[ 1| J
o
T f
|

| s
r
[<

z
L

BENT TO MAKE
CONTACT WITH
SWITCH IN CENTER
POSITION

Fig. 1. All circuits in an amateur setup can be controlled by a single four-
pole switch. This is one method of wiring the switch in a typical installation.

the platform can be made an inch or two
higher than the back, to tilt the receiver
panel backwards, making it unnecessary to
“scootch down' to read its dials and S-
meter,
The space under the platform becomes
(Continued on puge 132)
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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, ¢/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

Richard Bonin, 1 Star St., Pawtucket, R. I.
Phone: PA 3-9834. (Code)

Peter M. Stonberg (14), 142 Grant Ave., New-
ton Centre 59, Mass. (Code and theory)

Proctor L. Dutton, R. F. D. #2, Springfield,
Vt. (Theory and selection of equipment)

K2/W2 CALL AREA

Owen Steinweg (15), 157-01 65th Ave., Flush-
Ing 65, N. Y. Phone: FI 9-3675. (Code and

theory)

Richy McCusker, Jr. (14),” 88-23 173rd St.,
Jamaica 32, N. Y. (Code, theory and regula-
tions)

Charles G. Buono, 556 Ave. Z, Brooklyn 23,
N, Y. (Code and theory)

W, Schmeis, 129-14 135 Ave., So. Ozone Pk.,
N. Y. (Theory and selection of equipment)

Stuart Harradine, 364 W. State St., Albion,
N. Y. Phone: AL 1443. (Code, theory and regu-
lations)

Stanley Sacharoff, 3155 Grand Concourse,
Bronx, N. Y. Phone: FO 5-9727. (Code, theory
and selection of equipment)

Robert Smicinski, 89 Academy St., Amster-
dam, N. Y. Phone: VI 2-2796. (Code, theory, reg-
ulations and selection of equipment)

Art Zazzi, 6 Maple Ave., Sussex, N. J. Phone:
2-1262. (Code)

Santos Blance, 5360 Broadway, New York 63,
N. Y. (Code, theory and selection of equip-
ment)

Walter Jaros, 101 Cedar Dr., Great Neck, L. I,
N. Y. (Code, theory and regulations)

Louis Rios, 545 Maple Ave., Patchogue, L. 1.,
N. Y. (Code and theory)

K3/W3 CALL AREA

Stephen Momot (16), 1126 Highland Ave,,
Cliester, Pa. Phone: CH 4-0781. (Code and
theory)

K4/W4 CALL AREA

Leroy Word, 16 Decatur St., Nashville 10,
Tenn, (Code. theory, regulations and selection
of equipment)

David A. Sackett, 4 Greenville St., Abbeville,
S. C. (Code)

James O. Burch, 1909 Kansas Ave., Savannah,
Ga. (Code, theory and selection of equipment)

Allen S. Radin, 19620 N.W. 1lth Ave., No.
Miami 69, Fla. (Code, theory and regulations)

Tommy Holcomb, 1100 Anderson Dr., Wil-
Hamston, S. C. Phone: 7004 (Code and theory)

Ben Calloway, Box 98, Banner Elk, N. C.
(Theory)

Jerry Moore, P. O. Box 423, De Funiak
Springs, Fla. Phone: TW 4-2051. (Theory and
selection of equipment)

Gary Jacobs, Box 35, Collagedale, Tenn. (Code
and theory)

C. C. Van Dyke, Route 1, Box 91, Blowing
Rock, N, C. (Code and theory)

John E. Frazier, 841 Wooden Blvd., Orlando,
Fla. (Code and theory)

K5/W5 CALL AREA

Bruce Stock, 1801 N. Adams Ave., Odessa,
Tex. (Code)

0. G. Sellers (17), 1705 2nd Ave. N., Texas
City, Texas. Phone: 5-2681. (Code, theory and
selection of equipment)

Don Fronterhouse (12), 4147 N. Prospect, Ok-
lahoma City, Okla. (Code, theory, regulations
and selection of equipment)

K6/W6 CALL AREA

Bert L. Coffman, 1816 U St., Sacramento 18,
Calif. Phone: HI 6-7436. (Code, theory and
regulations)

Elmer D. Richardson, 5970 18th Ave., Sacra-
mento 20, Calif. Phone: GL 6-9205. (Code and
regulations)

Larry Bently (15), 18820 Arlington Ave., Tor-
rance, Calif. Phone: DA 9-9080. (Code, theory
and selection of equipment)

L. W. Strimpel, 6817 Matilija Ave., Van Nuys,
Calif. (Code, theory and regulations)

John Sutherland, 2171 Belmont Ave. Long
Beach 15, Calif. (Code)

K7/W7 CALL AREA

Verlin Allen, 4 N. Main St., Malad City,
Idaho. (Code and theory)

Charles H. Mondragon, Jr., 3245 E. Jefferson
St.. Phoenix, Ariz. Phone: BR 5-5304. (Code
and theory)

Robert A. Davis, Box 5, Navy 127, ¢/o P. M,,
Seattle, Wash. (Code, theory and selection of
equipment)

Richard Lionel Clark (14), Rt. Box 141, Ken-
newick, Wash. (Code, theory and regulations)

Steve McLeod, 2221 Rucker Ave, Everett,
Wash. (Code, regulations and selection of
equipment)

Richard Imes, 315 Lark, Casper, Wyo. Phone:
3-5285. (Code, theory and selection of equip-
ment)

K8/W8 CALL AREA

James Stirzaker (17), 5313 Rolling Ave.,
Elyria 7, Ohio. Phone: CE 3-5520. (Code and
theory)

Bill Bouwkainp, 1613 Alexander Rd., S. E.,
Grand Rapids, Mich. (Theory, regulations and
selection of equipment)

Keith Molden, 1114 S. Wilson, Royal Oak,
Mich. Phone: LI 3-3753. (Code, theory and
regulations)

Larry Weaver, Rt. #5, Box 311, Fairmont,
W. Va. (Code, theory and regulations)

K9/W9 CALL AREA

John Webber, 6306 W. Fitch Ave., Chicago 46,
Ill. Phone: SP 4-3016. (Code and theory)

Leonard Miczynski, 7625 S. Lathrobe, Oak-
lawn, Ill. Phone: GA 5-3439. (Code, and
theory)

Larry Cloud (15), R.R. #1, Box #153, West-
field. Ind. Phone: 3-2924. (Code, theory, regu-
lations and selection of equipment)

Dick Auman (15), 3830 Sandpoint Rd., Ft.
Wayne, Ind. (Code and theory)

Ray Merneigh, 2057 W. 21st. St., Chicago, 111
Phone: CL 4-7862. (Theory and selection of
equipment)

K®¥/Wi CALL AREA

Ronald Shriver (16), Green City, Mo.
theory,
ment)

George E. Sears, 610 N. Cascade Ave., Colo-
rado Springs, Colo. (Code)

Robert John, Box 1027, George, Jowa. Phone:
141-W. (Code and theory)

Fred Dorsey, 250 Jasmine, Denver 20, Colo.
Phone: DE 3-8868. (Code, theory and selection
of equipment)

(Code,
regulations and selection of equip-

VE AND OTHERS

Dave Beaumont, 2471 Bellevue Ave., West
Vancouver, B. C., Canada. (Code and theory)

Douglas Brown, 131 Essex St., Toronto 4, On-
tario, Canada. Phone: LE 5-4897. (Code, theory
and regulations)

H. E. Horton, Box 25, Mount Hope, Ontario,
Canada. Phone: OS 9-4237. (Code)

Gary Galt (17), 37 Belhaven Rd., Toronto 8,
Ontario, Canada. Phone: OX 1-8534. (Code,
theory and selection of equipment)
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TEREO REPRODUCTION is hecoming
more and more the “rage’ among hi-fi
enthusiasts. In recognition of this, kit man-
ufacturers are jumping on the bandwagon
and producing kits to fill the need. Of the
three available methods of playing stereo—
discs, tape and radio—the latter can be the
least expensive and one of the most satis-
fying, providing certain conditions are met.
First, you need a good stereo tuner; next,
you must have good quality rcception on
the AM side of the dial (the FM is as-

sumed to be much better than the AM be-
cause of its inherent qualities); and then,
you need to be within listening distance of
a station which transmits AM-FM stereo.
The tuner must be capable of receiving
both the AM and the FM signal at the same
time. Therefore, two completely separate

circuits are required, both of which need *

to operate at the same time. The Lafayette
KT-500 is such a tuncr.

Printed Circuits. Of necessity, such a
tuner is complicated, but Lafayette has
wisely incorporated two printed circuits to
ease construction problems. The FM r.[.
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BUILDER'S
KORNER

unit and the FM if. strip are assembled on
printed circuit boards, necessitating only a
minimum amount of external wiring after
they are completed and mounted.

While the use of printed circuit boards
is a tremendous labor saver, it must be ad-
mitted that the wiring job is still long and
tedious. The writer clocked at least 25
hours on the job. It could have been done
faster, but it was decided to do an extra
careful wiring job.

Two errors did creep in and prevented re-

ception on both AM and FM. When these
were traced and corrected, the set played
well, since coils and i.f. transformers are
prealigned at the factory. To determine
just how good the set is, it was sent back to
Lafayette for an alignment job. The re-
sults proved to be excellent.

Wiring. The author was agreeably sur-
prised at the clean wiring job he was able
to do, following the very comprehensive as-
sembly instructions. All parts fitted pre-
cisely (not always the case in Kkits), the
layout showed thoughtfulness as to place-
ment of components and dress of leads, and
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all of the parts were included.

As with most kits, the wire
lengths called for in the instruc-
tions were a bit excessive. This
is probably a necessary evil, to
make certain the lengths are
not cut too short. It is sug-
gested that the leads be cut to
the length recommended, then
measured on the chassis and
trimmed to the proper length
before hookup. This will elim-
inate a tendency to messiness
underneath.

Two Dial Cords. The real
problem encountered was in
stringing the dial cords. Unless
you have long and agile fingers,
it might be a good idea to get
a female member of the house-

The r.f. and i.f. printed circuits [shown
on the foil side, left) fit into the chassis
{below) to make up the completed Lafa-
yette stereo tuner {above, without case}.

hold to do this job. Make sure
you read the instructions care-
fully and also check the draw-
ings, particularly on the num-
ber of turns of cord around the
flywheel shafts. We had to do it
several times before it came out
right.

One last piece of advice:
read each step twice, and make
a dry run on the procedure be-
fore you follow through. It will
take a little more time, but it
will save headaches later. At
least half a dozen times your
reviewer assumed something
that was incorrect and only
caught the mistake after read-
ing the instructions.

All of the usual precautions
regarding soldering hold good.
It is worth mentioning that for
printed circuit soldering, it
might be wise to invest in a
light, high-heat pencil iron.

POPULAR ELECTRONICS



OCKBOUND is the way radio amateurs

describe another ham whose transmit-
ter is crystal controlled. They mean that
unless he has another crystal to plug into
the driving oscillator he is bound to remain
on just one frequency. Without a big hand-
ful of different crystals he is limited, at
best, to a few predetermined spots in the
amateur band of his choice.

Most amateurs like the freedom and flex-
ibility of variable frequency operation. This
is generally accomplished with a variable-
frequency oscillator (VFO).

It is easy enough to build a variable-

frequency oscillator, but many an unwary
amateur has failed to consider that as a
tuned circuit warms up it can shift fre-
quency, sometimes to a surprising degree.
The result can be a pink ticket from an
FCC monitoring station with the possibility
of legal prosecution and loss of operating
privileges because the transmitter wan-
dered innocently outside the assigned fre-
quency band.

Another oscillator problem is short-term
stability that is caused either by electrical
or mechanical instability. Such an unstable
oscillator produces a wobbly, unsfeady or
rasping note that unnecessarily broadens
the frequency space occupied by the trans-
mitter signal. It is unpleasant to hear, hard
to copy and is illegal.

The Knight VFO kit has been designed
to avoid or eliminate all these troubles and
others, too, like TVI. It is casy to assecmble
and calibrate. The controls are conven-
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iently placed and permit fast operation.

Building the Kit. When the kit is un-
packed, all components should be checked
against the parts list. There are several
changes to be made in the construction
manuzl before assembly is begun. These are
cxplained in a letter in the package.

The first step is mounting the power
transformer, choke, tube sockets and other
components on the power supply chassis.
The green-yellow lead from the power
transformer will have no connection and is
taped to prevent shorting against chassis.

To simplify the job somewhat, a few of

IS

the connections are made at this point be-
fore the rest of the parts are mounted. It
may be found that some of the recom-
mended lengths of wire are too long to fit
well. When mounting C13, the 40-ufd. elec-
trolytic capacitor, thc metal holder may
need to be bent tc make it fit properly.

Power Supply. It may be easier to
mount the power supply chassis on the
front panel before connecting the wires to
the oscillator. Do not forget to fasten the
pilot light assembly to the front panel be-
fore the power supply chassis is mounted.
After these wires from the power supply
arc connccted, the lever switch, 83, and
jack J1 are mounted and wired.

In mounting the oscillator tank coil, it
was found that the bolts connected to it
did not fit through the holes in the chassis
and needed to be bent outwards slightly.
After the coil is mounted and wired, the
output cable is prepared. It ends in a plug
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that fits into the crystal socket of the trans-
mitter.

Calibration. The VFO operated perfectly
with a signal so strong the output plug was
moved a couple of feet away from the an-
tenna lead to the receiver. It was the mat-
ter of a minute to set the frequency ap-

other padder, C2. Because there are usually
a number of harmonics that develop a,
strong signal in a superheterodyne receiver,
the VFO harmonics were likewise used to
check one band against another.

For example, with the VFO set to 3550
ke., the receiver is switched to 40 meters

T
= o ]

proximately by tuning the padder C1. For-
tunately, a number of frequency check
‘points were already known for the receiver.

The VFO was warmed up for half an
hour and it was thought desirable to cali-
brate it against a number of 80-meter crys-
tals available in the shack. For this opera-
tion, all but the oscillator and buffer stages
of the transmitter were disconnected.

A crystal was put into the transmitter
and the circuit properly adjusted. The
receiver, with beat-frequency oscillator
operating, picked up the crystal frequency.
Then the beat oscillator on the receiver
was turned off and the VFO turned on.
With the dial set at the crystal frequency,
the padder was tuned carefully for zero
beat.

Other crystals used in the transmitter
served as check points for the VFO, which
performed nicely over the 80-meter band.

Some of the crystals had Qarmonics with-
in the 40-meter band. These signals were
found on the receiver and used to calibrate
the 40-meter dial by adjustment of the
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Soldering underside of Knight VFO
(left}); instruction book is a primer
on good soldering and should be
followed in building kit. Power
supply subassembly (below) is
wired first, then fastened mechan-
ically to front panel of VFO.

and a strong second harmonic signal sought
in the vicinity of 7100 kc. (twice the fre-
quency). Then the VFO is set to 40 and
the dial turned to 7100. Another signal
should be heard in the receiver, which is
now the fundamental output from the
VFO. When all signals were checked
against each other, it was pretty certain
that the proper signals were being gen-
erated.

We went on the air and called a local
Novice who lives less than ten miles away
—near enough to tell if the signal has a
rough edge. His report was RST 599, which
means an easily corpied signal (5), best pos-
sible tone (9), and loudest measurable sig-
nal strength (9).

POPULAR ELECTRONICS



VARIETY of imported transistor prod-

ucts is now being offered by a number
of suppliers, including department stores,
mail order houses, and local retail outlets.
Many of these items are quite competitive
quality-wise as well as price-wise with
U. S. products.

Japanese products include transistor
radio receivers, hearing aids, telephones,
and components, including electrolytic and
variable capacitors, coils, transformers,
subminiature loudspeakers, earphones, min-
iature jacks and plugs, solar batteries, and
volume controls.

From West Germany, the U. S. is im-
porting transistorized receivers, clocks, and
specialized components. Transistors of
Dutech manufacture are available through

3

Transistor Topics

By LOU GARNER

veloped a two-transistor long-wave radio
receiver intended for use by delegates to
international conferences. Suspended on a
neck strap, it employs a reflex circuit which
provides a performance equivalent to a
three-stage circuit. It is powered by a
nickel-cadmium cell. A six-channel unit,
this receiver is designed to pick up signals
“proadcast” from an antenna loop sur-
rounding an auditorium or conference room.

Reader's Circuit. Although high-power
rf. transistors are not yet available com-
mercially, many amateurs report surpris-
ingly good results with comparatively
low-powered transmitters when they are
properly tuned and coupled to an efficient
antenna system.

Reader Pete Hanson, KN2MPG, of 75
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a limited number of outlets. England is
sending a number of transistor items to the
U. S., too, including a fully transistorized
portable p.a. system, instruments, and sub-
miniature components.

Siemens & Halske, of Vienna, has de-
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Fig. 1. Reader Pete Hanson's transistorized
80-meter c.w. transmitter.
unit delivers an output of about 90 milliwatts.

This low-power

Hillside Ave., Verona, N. J., has been ex-
perimenting with transistorized short-wave
receivers and transmitters for some time.
His rig employs three transistors and de-
livers an output of about 90 milliwatts. He
reports that he has worked many states and
several foreign nations with this low-power
outfit. Basically a crystal-controlled oscilla-
tor driving a push-pull power amplifier, the
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available coils were used. L1 isa B & W
Type MCB80, tapped 15 turns from each end.
L2 is a B & W Type MELSO0.

Conventional “chassis-type” construction
is recommended with all leads short and
direct. Make no attempt to subminiaturize
the unit.

When you've finished construction and
checked the wiring, you can install the
crystal, transistors, and batteries. While a
standard 80-meter crystal is used, Pete indi-
cates that a fairly active unit must be em-
ployed to insure trouble-free operation.

To adjust the completed transmitter,
turn the unit “on,” close the key, and set
R3 for an oscillator collector current of no
more than 2.5 ma. Next, adjust C1 for a
“dip” in MI’s reading . . . this will not be
as pronounced a ‘“‘dip” as is obtained when
tuning vacuum-tube oscillators. Finally,
adjust C9 for maximum power output, as

0

O R
+ Ri g
: PoweR REGULATED
Fig. 2. How a Zener diode is used i Ngia s
as a voltage regulator. See text. In- o o

ternational Rectifier's new Zeniac
substitution box, shown above, offers
a selection of |1 basic one-watt sili-
con Zener diodes from 3.6 to 30 volts.

transmitter is intended for 80-meter c.w.
operation.

Figure 1 shows a slightly modified version
of KN2MPG’s transmitter. TRI is con-
nected as a common-base oscillator, with
the feedback between collector and emitter
circuits needed to start and sustain oscilla-
tion furnished through the frequency-con-
trolling quartz crystal (Xtal). The oscilla-
tor output is coupled through capacitors
C5 and C7 to a common-emitter push-pull
amplifier. The n-p-n type of transistor is
used throughout.

Pete has passed on a few hints for readers
who would like to duplicate his circuit. The
three r.f. chokes (RFC1, 2, 3) are standard
2.5-mhy. units. All fixed resistors are 1-watt
units and R3 is a 10-watt wire-wound
potentiometer.

Tuning capacitors C1 and C9 are 50-
spfd, variables. All other capacitors are
mica or ceramic units. The capacitors
should be rated at 50 volts or more. M{ is
an 0-5 ma. meter.

To simplify construction, commercially
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indicated by, say, an r.f. field strength
meter.

The Zener Diode. When a reverse volt-
age is applied to a semiconductor diode, the
unit continues to offer a high resistance
until the applied voltage exceeds a given
critical value, called the Zener voltage.
When this point is reached, the diode’s re-
sistance drops to a low value almost in-
stantly, with a corresponding increase in
current flow. As long as the diode is not
destroyed by the current through it, it will
tend to maintain a constant voltage drop.
In this respect, the diode’s action is roughly
analogous to that of a gas-filled voltage
regulator tube.

While many diodes will be ruined perma-
nently if operated with high reverse volt-
ages, some units are designed specifically
for this type of service. Called Zener diodes,
these devices may be used as voltage regu-
lators, switches, and relaxation oscillators,
or in other circuits similar to those in which
gas-filled diodes are used. Zener diodes are
used extensively in military equipment, in
computers, and in some types of industrial
control equipment,

(Continucd on puge 127)
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By LELAND R. REEDER

HE CHANGES POP'tronics has brought

about in our living habits in the past
few years are quite amazing. ‘“The High
Fidelity Hobby” in January 1955 was, as
1 remember, the article which started us
off. Now hardly an issue comes along from
which we don’t learn something new or
make some new item to add to our exten-
sive music system.

Neither my son nor I had any special

October, 1958

to Projects

knowledge of or experience in electronics.
“We know only what we read’’ was literally
true. Our first high-fidelity system, the
direct result of the aforementioned article,
brought us together with a mutual interest.

Step by Step. My son assembled the
amplifier from a kit, a seven-watt affair
with a preamp stage for a magnetic car-
tridge. I purchased an inexpensive 8" coaxial
speaker from a mail-order parts jobber and
built a simple bass reflex enclosure from
information in POP’tronics. The record
player was an inexpensive turntable and
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The author's four-channel system is shown in
block diagram form above. At right is the LC cross-
over network he built on one chassis; the d.p.d.t.
toggle switches simplify phasing the speakers. Be-
low are the enclosures used in the system, and the
photo below, right, shows some of the equipment.

LIST OF EQUIPMENT USED
Amp. 1—Heathkit Model W4-AM (20 watts)
Amp, 2—Heathkit Model A7 (7 watts)

Amp. 3—McGee Model HF-20 (20 watts)

AM Tuner—Heathkit Model BC-14

Control and Preamp—Heathkit Model WA-P2

Electronic Crossover—Heathkit Model XO-1

FM Tuner—Granco Model T-160

Mic. 1—Shure No. 7778 crystal (desk stand)

Mic. 2—Electro-Voice E. V. 611 dynamic: (with
floor stand and boom)

Mic. 3—Electro-Voice E. V. 951 crystal (with
floor stand and boom)

Mixer—Knight Model 93-S-283

Phono. 1—Lafayette No. PK-180 turntable, Ar-
gonne AR-600 arm, Ronette TY-88 cartridge

Phono. 2—Columbia 3-speed turntable, Lafay-
ette GA-4 arm, G. E. Cartridge -

Record Cutter—General Industries R85L crystal
cutter _

LC1, LC2—Inductance-capacitance crossover

(see schematic diagram on next page)

Spkr. 1—15” Magnavox speaker

Spkr. 2—12” Utah speaker

Spkr. 3—8” Utah speaker

Spkr. 4—8” Utah coaxial speaker
Tweeters—Four cone-type units

S1, 82, S3—Double-throw toggle switch
Tape Recorder—Revere Model T-100

arm with a magnetic cartridge. The results
were good, a new hobby was born, and we
were off to bigger and better listening.

A subsequent article on push-pull speak-
ers had us building a new enclosure using
four 6” x 9” speakers plus two cone-type
tweeters. This was a decided improvement
on the first speaker setup. It sold us on
the practicability of POP'tronics articles
and we were now firmly entrenched in the
high-fidelity hobby.

Our next move was for more power and
more flexible control. This time we pur-
chased separate preamp and power ampli-

PARTS LIST FOR CROSSOVER

Cl1, C2—]25-utd., 150-w.v.d.c. capacitor

C3, C4—4-ufd., 150-w.v.d.c. capacitor

L1, L2—7.9-mh. coil, 525 turns of #18 wire, 1"
core, 1" wide

L3, L4—0.25-mh. coil, 90 turns of 18 wire, 1”
core, 1”7 wide

TP1, TP2, TP3, TP4—T-pads for loudness control
@ 4 waiils nominal 8-ohm impedance

81, 82, 83, S4—D.p.d.t. swilch, for phasing
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fier kits. The speaker system was expanded
to include a 12" woofer, an 8" mid-range
speaker and a tweeter. Enclosure construc-
tion was becoming more technical, the more
I read, and we ended up installing the three
speakers in a modified bass cabinet using
a Goodmans Acoustical Resistance unit.

In addition, a tape recorder, a disc record
cutter and AM and FM tuners came along
at this point.

Our present four-channel setup is shown
in the block diagram on page 86. From an
article by Norman Crowhurst, “Choosing
Your Hi-Fi Crossovers,” published in Rapio
& TV NEws, another Ziff-Davis publication,
we picked 160-630-2500 cycles as the points
to work toward. Because we wanted a cer-
tain amount of flexibility in the middle
ranges to spotlight solo instruments and
voices, we included an electronic crossover
in our layout. This would give us a vari-
able control between 700 and 3500 cycles
and, with LC crossovers, we could fix the
separation of the lows at 160 cycles and the
highs at 5000 cycles.

Low frequencies are handled by a 15"
speaker having a cone resonance of 45
cycles and a frequency response of 20-5000
cycles. This is installed in a modified

(Continued on page 126)
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Simpl_e R. E MeterJ

Measure r.f. output of the transmitter in your ham shack

+ + « or use this meter in a dozen other ways

HIS inexpensive r.f. indicator has a wide

variety of uses around the ham shack or
mobile radio installation. It can act as an
absorption frequency meter (if calibrated),
a field strength meter, neutralization indi-
cator, or modulation monitor with phones.
However, the main job of the model shown
is to indicate proper antennaloading for
my “minified” mobile transmitter.

It is relatively simple to put together,
and nearly any low-priced transistor will
work well. However, for maximum sensitiv-
ity, a transistor with a beta (current am-
plification) of between 25 and 45 should be
used.

Construction. A 33%"x3”x 24" alumi-
num chassis houses all parts. The coil (L1)
is tapped and connected ‘to switch S1 be-
fore installation in the box to facilitate
soldering. Then the coil is cemented to the
box by its plastic support.

Care should be taken in soldering the
crystal diode (CR2) into the circuit by

‘“‘heat sinking” the connections with a pair

of long-nose pliers. A socket should be used
for the transistor.

Fasten the 1%-volt cell to the chassis
with household cement. With normal use,
it should last almost its shelf-life.

After the unit is turned on, zero the
meter with potentiometer R3 in the col-
lector circuit. Attach a small wire to the
input binding post on the rear of the box
which feeds r.f. to the tuned circuit, and
you are in. business.

Applications. If the device is to be used
as an absorption frequency meter, it can be
calibrated with a heterodyne frequency
meter coupled to the input post through a
small (about 500-zufd.) capacitor.

A 2%" length of wire is sufficient for r.f.
pickup when checking oscillator, doubler or

The simplicity of the r.f. meter circuit (see schematic on next page} makes for
ease of layout on the chassis (below). Number of turns tapped on LI for each
band is indicated on the schematic. Finished meter is shown at top of page 89.
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buffer and final amplifier stages of a trans-
mitter. ]

When using the indicator as a field
strength meter to adjust a beam antenna,
the pickup wire length will depend upon
the distance from the antenna and how
much power is being applied from the
transmitter’s final amplifier. Usually, a 2"
piece of wire will afford sufficient pickup at
100 feet with the average low-power trans-
mitter when the device is hand-held.

To provide some attenuation of very
strong signals, the indicator can be used
harmonically. Set the bandswitch to 40
meters when you want to measure carrier
strength on 80 meters.

As a means for tuning mobile or fixed
transmitters (especially those employing
pi-output-networks), this unit enables one
to determine very quickly if the antenna
and not the pi-network is taking the load.
For mobile operation, the regular auto
broadcast antenna can be used for signal
pickup. However, the device should be har-
monically operated as described above be-
cause of the strong signal present. If the
auto antenna is not used, try a small piece
of insulated wire taped to the inside of the
front bumper, connected with shielded wire
to the indicator.

If you are interested in monitoring your
modulation, a pair of magnetic phones can
be connected in the collector circuit of the
transistor. The meter is disconnected (as
well as the top of the balancing potenti-
ometer) and the phones are connected be-
tween battery minus and collector. {30
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PARTS LIST

Bl—i.5-volt D cell

C1—140-pufd. miniature variable capacitor

C2—8.002-p1d. mica capacitor

CR1—Crystal diode (Sylvania 1N34 or equivalent)

L1—#24-wire, 1".diameter coil (Airdux 832T or
B&W 3016—32 turns per inch, tapped as
shown in schematic)

M1—0.1 ma. d.c. meter

R1, R2—680-ohm, Vs-watt resistor

R3—86500-10,000 ohm slotted shaft potentiometer

S1—1-p., 4-pos. rotary switch

S2—S8.p.s.t. toggle switch

TRI—Transistor (General Transistor GT-87 or
GT-88 or Raytheon CK-721)

1—Aluminum chassis box (LMB-135)

HOW IT WORKS

Radio frequency energy tuned by LI-C! is applied
to diode CR1. The rectified current then takes a path
through the base-emjtter circuit of transistor TRI.
.Current amplification occurs and is read by the 0-1
milliammeter. Capacitor C2, connected between the
transistor base and ground, bypasses the radio fre-
quency. The greater the strength of the r.f. signal
picked up, the higher the reading on the meter,

fIT I
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Convert Transistor Radio for Boat

By HOMER L. DAVIDSON

RANSISTORIZED portable radios do a

remarkable job under adverse conditions.
But when it comes to putting one to use on
a high-speed motorboat, three problems
arise. These involve the wind, weather, and
direction.

The speaker must be heard over the wind
and waves, and it must be weatherproof.
The direction of the boat affects the ability
of the built-in antenna to pull in stations.
Conversion of a transistor portable for boat
use is quite feasible, the author has found,
provided that the receiver has at least six
transistors to insure good selectivity.

To soup up the audio output, a high-
efficiency horn-type speaker (University
Model MIL-8) was hooked up with a lead
and phone plug so as to be able to plug into
the transistor portable. A closed-circuit
phone jack is mounted in a hole drilled in
the portable’s cabinet close to the internal
speaker. Connected as per Fig. 1, the re-
ceiver’s speaker will operate unless the
external speaker horn’s phone plug is in-
serted.

To use an external antenna, and to mini-
mize the high directionality of the receiver’s
built-in antenna, a female auto antenna
socket is mounted as close as possible to the
r.f. section of the tuning capacitor, prefer-
ably on the side of the cabinet. Solder a
length of wire from the center terminal of
the antenna socket to the insulated lug on
the tuning capacitor to which the internal
antenna connects. The lead from a standard
auto radio whip antenna can be plugged
directly into this socket.

Plug in your speaker lead, tune to the
station you want to hear, and you will be
ready to cruise to the tunes of your portable

set. . o+
— I
—

T,
RECEIVER'S

TRANSFORMER

———

Fig. 1. Add this jack cir-
cuit to accommodate ex-
tra speaker. Location of
units is optional.

'\ SPEAKER MAY BE
2 MOUNTED ON DECK
oR K

BEHIND DASH
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A revolutionary breakthrough in the industry! A stereo

turntable kit with traditionally superior Rek-0-Kut per-
formance! It's engineered to give Rek-O-Kut's famous
silent operation, climinating all traces of record
3 changer rumble in stereo disc playback.
n The kit contains the same exclusive, precision-ma-

chined turntable and bearing-well used on all Rondine
models. Assembles easily and quickly to the deck plate,
The motor installs on a specially-made mounting plate.
A minimum number of working parts go together
accurately, in 30 minutes or less . .. reflecting the
simplicity and trouble-free operation of Rek-0-Kut
design. This new Rondine offers you superd
quality...uamatched performance, the kind you
need for better monaural reproduction...the

L Kind you must have for stereo!

ADVANCED FEATURES OF NEW
RONDINE K-33 STEREO TURNTABLE!

. o Single-speed (33%4) Crown-Spindle Belt
4 Drive. Custom-made endless-woven fabric belt

with thickness held to #+ .001. Adjustment for i
belt tension. 1
® Assembly time: about 30 minutes with simple tools.
o Noise level: 47db.
o Wotor: d-pole induction, designed and built to
Rek-0-Kut specifications.
o Built-in strobe disc: for checking speed.
o “urntable: Heavy Cast Aluminum, lathe-turned. Ta-
A Ro N D | N E pered for easy disc handling. ]
§
1
T U R N TA B LE PERFECT TURNTABLE MATE...AUDAX TONEARM
the only stereo toneanm in kit form!
Assembles in just 15 minutes...no mechanical skill
95 neaded! A professional tonearm precision-engineered
to highest broadcast standards. You save over 50%
on [ sinply because you assemble it yourself, Ingeniously
sinple for foolproof operation, dependable perform:
anse. Takes all stereo cartridges. 12" arm—KT-12—
; $13.50, 16" arm—KT-16 —$18.50.
Also see the all-new, improved
factory-assembled Rondines at you- dealer!
_____ SRR B0 ST R L e S _._._.'i
| i
REK - o - K UT Il Ret-0-Kut Co., ‘Inc., Dept. P-10, 3a-19 108th St., Corona 68, N.Y. :
: Plaase send me your new 1958 Catalogs, :
HICH FIDELITY TURNTABLES ¢« TURNTABLE ARMS H
Engineered for the Studios Designed for the Home : NAME :
1 [
saoe, | 1
‘® : ALDRESS :
1 1
m boeny 20NE STATE {
RK27? 1
SRS S i
91

Cctober, 1958



In most multiwatt power transistors, the
collector electrode connects directly to the
transistor’s outer metal shell. An electri-
cal connection may be made to this elec-
trode by soldering a lead to the metal
chassis or “heat sink” on which the tran-
sistor is mounted. If the transistor is in-
sulated from its heat sink, make. the con-
nection by soldering the wire to a tie lug
which is bolted to the transistor shell. Be
sure that the lug contacts bare metal and
not the painted part of the shell. Don’t
try to solder a lead to the transistor case—
you might ruin the component.

Base and emitter electrode connections
are made either to a pair of metal pins or

POWER TRANSISTOR CONNECTORS

to wire leads. In many popular types, such
as the RCA 2N301 and 2N301A, CBS-
Hytron 2N255 and 2N256, and Sylvania
2N307, the base and emitter pins are of
proper size and spacing to fit a pair of
terminals on a standard 9-pin miniature
tube socket. When installing these power
transistors in electronic equipment, you
can either use a 9-pin socket as a connector
or, if you prefer, break up the socket with
a pair of diagonal cutters, salvaging the
terminals for use as individual connectors.
Such pin connectors are preferred over di-
rect soldering to the base and emitter pins,
as excessive heat from soldering can dam-
age the transistor.—Louis E. Garner, Jr.

e FEEDBACK OSCILLATOR FOR INTERCOMS

INTERCHANGE
OUTPUT LEADS TO MAKE FEEDBACK POSITIVE

—o —
¥ ' |
| _14\3/ AMPLIFIER} E_T.

- INPUT ouTpPur =
TRANSFORMER TRANSFORMER

—l

Positive feedback in an audio amplifier
produces a loud howl which is familiar to
most audio experimenters. This usually
annoying effect can be put to good use in
intercom systems working in high-néise-
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level areas, such as schools or shops, or
in p.a. systems where alarm or code sig-
naling is desired. When the howl is cleaned
up to a loud, pleasant tone, the intercom
will substitute for whistles or bells at very
low cost.

The method shown in the diagram em-
ploys a feedback path that includes one or
both input and output transformers, and
requires only one additional component—
call switch S1.

In multistage infercom systems, each
master station may be modified for feed-
back signaling. Switch to the desired sta-
tion before operating the call switch. Some
intercoms require a separate ‘‘talk” switch
to. be operated concurrently with the call
switch, —H. J. Carter

POPULAR ELECTRONICS



RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
YOU CAN AFFORD!

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

INCH given by other major schools! Radio-Television Training School

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

Think of it—a complete training program including over
120 jessons, 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 outl

Receiver Kit included

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

We Want 100 More Shops This Year
This 35 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a
string of Radio-TY Repair Shops in
COI-OR principal cities throughout the U. S.
f % ! So far, 36 such shops are NOW IN

i ; L : INSTRUCTION BUSINESS AND PROSPERING. We
INCLUDED are signing contracts with ambi-

tious men to become future own-

COMPLETE

p b _ ers and operatars of these shops
1 101 o L you build in all areas.
Get your free book on the [ T all these units FOR UNSKILLED
FAMOUS RTS BUSINESS PLAN H INEXPERIENCED MEN ONLY -
; P WE TRAIN YOU OUR WAYI
find out how you can open S
L REPAIR SHOP OF YOUR OWN |} We must insist that the men
we sign up be trained in
P Radio-TY Repair, Merchan-
We supply and finance your equipment y dising and Sales by our
training methods—~because
when you are ready and qualified to operate y WE KNOW fhe_ require-
cne ol our RTS-Approved TV Repair Shops (P : ments of the industry.
WE WILL SUPPLY AND FINANCE EVERY ) R I . *tubes Therefore, we wull. TRAIN
BIT OF EQUIPMENT YOU NEED TO GET L cluded YOU . . . we will show
STARTED plus an inventory of parts and 4 o, & ex ycoxst‘owdfqeamfhEX'lf"RA
supplies. In other words we will stake you , during e first
4PPliciN OFFER NEVER MADE BEFORE 'BY : RADIO-TELEVISION moafly or thg of e
ANY TRAINING ORGANIZATION. Under raining period.
the RTS Business Plan vou receive: ) .srlgoAs!vzlnwo?T AsvcEN'EF_OOL KEEP YOUR PRESENT
; Los ANGELES 37, CALIFORNIA JOB. TRAINING TAKES
1. An electric sign for 6. Plans for shop b PLACE IN YOUR OWN
the shop front. arrangement.
2 Radjo and TV test 7. instructions on how | b HOME, IN YOUR
1 Equipment. 10 go into business, Est. 1922 ,ﬂﬁ SPARE TIME!
3. Letterheads, calling 8. Continuous consul- [P
Gy repair tickets, A t;:‘n:v:i;::: ::I:;e ’ // Ac’
ic inve RTS Seal of 2
¢ e e L e NOW!
$. Advertising and 10. The right to use
promaotional the Famous ‘
material. Trade Mark.

RADIO-TELEVISION TRAINING SCHOOL
5100 S. Vermont Avenue, Dept, PL 108,
Los Angeles 37, California

SEND WE FREE — all of these big ogportunlty hooks —
“iGood Jobs in TV-Electronics,’” ‘A Repair Shop of Your own'’
and “‘Sample Lesson.'” | am interested in:

O Radio-Television (m] Industrial Electronics
(Automation)

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

Address

City & State

Name Ago I
I
4

Octcber, 1958 93



ELECTRONICS

Yyour career in |

ELECTRONICS

i
Cerwws pluanlag i baskimas
- G

Whether you're already in electronics and
are eager to get ahead or are looking for
a field with a definite future—YOUR CAREER
IN' ELECTRONICS is a publication you're
sure to profit from.

Now on sale at newsstands, YOUR CAREER
IN ELECTRONICS could well be one of the
most important publications you've ever
read. s 128 pages are devoted to elec-
tronics—its growth, its present, its future—
and your role in this big, exciting field.
Compiled by the editors of the Ziff-Davis
Electronics Division, this 1959 Edition
covers:

THE FIELD OF THE FUTURE
Career opportunities and where you fit in,
how to get started, what an ‘electronics
company expects of you.

PEOPLE AT WORK

Helpful personal experiences of men

128 pages . .

NEW EDITION OF
YOUR CAREER
IN ELECTRONICS
IS NOW

ON SALE!

. 200 illustrations

actually in electronics: a field engineer, a
patent research specialist, tech writer,
missileman, the owner of a radio-TV repair
shop, and many morel

GETTING THE KNOW-HOW

Informative section on deciding your future
with career planning chart and aptitude
tests. Reports on vocational and technical
schools, colleges, getting your radio oper-
ator’s license, learning technical writing,
how on-the-job training works.

EARN MONEY IN YOUR
SPARE TIME

How to set up a part-time service shop, de-

“sign electronics, gadgets, make custom hi-fi

installations, sell your ideas to magazines,
earn money with your tape recorder.

YOUR CAREER IN ELECTRONICS is now on sale.

Be sure to pick up your copy today at your favorite newsstand . . o

94

only $1.00

&) LIFF-DAVIS PUBLISHING COMPANY, 434 S. Wabash Avenue, Chicago 5, IIl.

Always say you saw it in—POPULAR ELECTRONICS



Accredited by the National
Home Study Council

good training

doesn't cost . . .
it pays!

We Guamnte'e"'

Get all 3 FRE

We quarantee
to train you until you receive

Your FCC license

If you fail to pass your commercial License
exam after completing our course, we guarantee
to continue your training, without additional
cost of any kind, until you successfully obtain
your Commercial license.

Cleveland Institute training results in job offers

ronic®

n E10SY

Cleveland Institute of Radio Electronics
Desk PE-43, 4900 Euclid Ave., Cleveland 3, Ohio

— I T

lPlease send Free Booklets prepared to help me E

like these:

Radio Operator

Capital Airlines (Qhio)
is looking for a radio op-
erator. A touch typing
speed of 40 wpm is nec-
essary. Must have at least
a restricted operator’s
permit, but a radio-tele-
phone 2nd or 1st class

Service Technician

Man needed in Cleveland,
Ohio, to service and
maintain electronic medi-
cal instruments and
equipment. Must have a
solid knowledge of elec-
tronie fundamentals. A
car is required. Company
benefits include retire-

get ahead in Electronics.

1 have had training or

experience in Electronics as indicated below:

O Military

O Radio-TV Servicing
O Manufacturing

O Amateur Radio

In what kind of work

O Broadcasting

0 Home Experimenting
{7 Telephone Company
O Other

In what branch of

license is desirable. ment plan.

And our trainees get good jobs

‘‘Investment in fraining really pays off'"
“Thought yvou would like to know that in almost two
vears since I completed your course and obtained my
first phone license, my pay has increased $5 per week
every six months. I don’t believe any other investment
could pay off as well as this one did.”’

Harold E. Phipps, North Augusta, S. C.

Cleveland Institute of Radio Electronics
4900 Euclid Ave. Desk PE-43 Clevelard 3, Ohio

October, 1958

Eltctronics are you
fnterested ?

are you now engaged ?

B i

Name. Age
Address i
i 2
k City. Zone State §
L PE-43 q
SN EES) ERER MRS SRCO  EERS e GEDE AR BSOS
95



NoOw!

Step ahead faster as an
INDUSTRIAL ELECTRONICS

TECHNICIAN

Turn your experience into a
big, new better-paying career!

Day by day industrial plants are adding
more electronic devices—for sorting,
counting, checking almost any control
job you can name. Cash in on industry's
great need for men who can keep these
devices in top working order, Make
more money, feel more secure, doing
work that is second nature to you. With
what you already know about elec-
tronics you have a long head start in
a field just beginning to boom. GET
INTO IT RIGHT NOW with the help of

PRACTICAL INDUSTRIAL
ELECTRONICS LIBRARY

No long sessions on math or theory! These 4 practical volumes
show you how to keep the piant's electronic equipment working
- . . how to locate and correct tube and circuit troubles . . ,
ho_w to install, service, and maintain even brand new equipment
without being stumped by new circuits.
EASY TERMS
FREE TRIAL—

S T e e s e e e e ey
McGraw-Hill Book Co.,
327 W. 41 St., NYC 36, Dept. PEL-10 I

Send me the Practical Industrial Electronics

4 wvolumes (1369 I Library for 10 days' examination on ap- I
pp. 11 illus.): proval. In 10 days I will send $3.50, then
Chuce’s Electronics I $5.00 a_month until $23.50 is paid. (A I
in industry saving of $3.00 under the regular price of
Miller's Mainte- | $28.50. Otherwise I will return books I
nance Manual of postpaid. l
ftectronicCon- | gy vame
Markus & Zeluf's | Address . ...................... .. .. |
Handbook of In-
qustéi.al ﬁ{ectron- I City ool . I
ics ireuits.
L e o 0 e T
Henney & Fahne- | Con?m & |
stock’s Electron Position . .....

Jubes in Indus- This offer applics in " i
ry

To everyone considering a small-space
wide-rangesspeaker system . . . monaural or stereo«

STS PROVE
UNIVERSITY |

RRL feme”
SUPERIOR

Systems
to competitive high compliance systems

AT40-385 SAVINGS......,

*RRL=Radiation Resistanee Lo ding

With University RRL ultra linear response systems you get 75% less
bass distortion, wider frequency response, lower power requirements
and no ‘“‘damping factor” problems. Wrlte for proof . . . actual com-
parative measurements under identlcal conditions of University Model
S-10 RRL system and widely publlcized competitive brands X and Y.
RRL systems use a specially designed acoustic coupler to load the new
University high compliance woofer, enabling it to radiate tremendous
bass energy with only small cone excursions. This achieves greater
linearity and virtually-eliminates distortion. Tweeter response, care-
fuily matched to woofer's acoustic output, is smooth and flat to beyond
20,000 cps. Result: better bass, cleaner treble, smoother response than
any competitive’ ll-space, high cc 1i units based on totally
sealed enclosures using “air spring" capacitance loading. !

For the full story of these tests plus complete specs of the RRL ultra
linear response systems and money-saving Kits, write Desk A-9, Univer.
sity Loudspeakers, Inc., 80 So. Kensico Ave.. White Plains, N. Y.

I LISTEN %zmx‘?«‘. Soundl Jadle <
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SOLDERING GUN PROTECTION
Should your soldering gun suddenly slip
from your hand and fall to the floor,
chances are the outside Bakelite housing
would shatter. To prevent this possibility,

wrap electrician’s rubber tape around the
gun’s grip as shown. The tape will provide
a non-slip grip that’s easy to hang onto re-
gardless of whether your hands are greasy
or perspiring. —J. A.C.

RADIO SPAGHETTI “STOPS” DRILL

When you drill a hole down through the
thin metal chassis of radio-electronics gear,

there’s a chance that the drill will extend
far enough down to damage components

Always say you saw it in—POPULAR ELECTRONICS



alrman

You have read about the early Age of Flight...grown up in the Jet Air Age. Now, as a young
man, you stand on the threshold of a new age in which man will conquer outer space. It will be
the age of trained technicians—those who have backgrounds in rocketry, jet propulsion, elec-
tronics, mechanics and allied fields. And nowhere else is such training so available or so complete
today as in the U.S. Air Force. Consider this fact as you plan your future. By joining the Air
Force, you will, of course, meet your military obligation. But much more important, you will
prepare yourself for unlimited opportunities in the new Age of Space. See your local Air Force
Recruiter today—or mail the coupon.

PASTE COUPON ON POSTCARD AND MAIL TO:
Airman Information, Dept. PE-132
Box 7608, Washington 4, D. C.
Please send me more information or my opportunities
in the U.S. Air Force. 1 am between the ages of 17-34
and reside in U.S.A. or possessions.

You go places
faster in the

U.S. AIR FORCE

NAME ——

ADDRESS

CITY ZONE___STATE

October, 1958



YOU'LL BE AMAZED at how cusy it is to figure resist-

of

It’s a textb. All b

ica

und tubles give answers to common electronic problems. It’s

ar

mastery of electronics reviewcd in light of its pructical oo
the-job applications.
The author, Dr. Chester II. Puke of the National Bureay

of
me:

glementury Foutier waveform anulysia, showe effects of

an or ANY part
ANY oircuit, With THE ALGEBRA OF ELECTRONICS
you Quickly guin the toola. teohniques. and shor touts neceded.

SOLVE CIRCUIT

PROBLEMS FAST!

Goodbye to trial-and-error methods.
Do every circuit calculation
accurately with this book.

unces. load inductunges. impedances, ete.,

Three Great Books in One!
o hTelest
k. Grapis

tai db.

d clearly atep-by-siep. It's a h.

eview. Every equation. formulu and derjvation vital to a

thods of solving

Standards. ‘discusses busic lawa nnd princiylen. practical

tra

Whether you're s repuirmun, technician, or engineer,

you
abl
IN

eoupon toduy to

r
I
l
I
I
I
I
i
I
L

queney ity.
neistors nad power supplics.

, und annlyzes tubes.

Try It FREE for 10 Days - l 27
TOPICS

340 pages

1) find THE ALGEBRA OF ELECTRONICS profit-
e, interesting. Send coupon for n FREE 10-DAY EXAM-
ATION. No obligation—unless you keep the book, Mail

D. VAN NOSTRAND, INC.,
Dept. 17104, Princeton, N. J,
—— o (Established e
D. VAN NOSTRAND CO., Dopt. 17104,
PRINCETON, N. J.

(In Canada: 25 Hollinger Rd., Toronte 16)

Send—for free examination—THE ALGEBRA OF ELECTRONICS. If I
don’t feel it eun make olegtronis caloulations clenrar, easier, and faster, I may
return it within 10 daye: owe nothing. Otherwise, [ will pay $2.75 down, plus
small delivery cost. and $3 per month for 2 months,

Name

Address. ..

City......

State.

& . co.fome. ... ..,
D SAVE! Enolose $8.75 WITH coupon and we will pay all shipping costs.
-Same ten-day money-back privilege.

—_————— e ]

252 illystrations

e ——

LIVING

sounp STERED

SOUND REALISM at
REALISTIC PRICES!

ST-11 AM-FM
STEREO TUNER

Here, for the first time,
is an AM-FM STEREQ
Tuner within the reach
of every audiophile. Un.
matched by units cost.
R ing twice the price, the
ST-11 is two distinct receivers in one,
featuring *'Miracle Ear** sensitivity and
design for which Arkay is noted. Variable AFC,
front panel switch controls AM, Fm
Tuning Range: 88 to 108 mc; Sens.; 4 uV, for 20 db.
quieting (S/N); Bandwidth: 200 ke, 6 db, down; Image
Rejection: 30 db. minimum; Frequency Response: —.S5 db.
20 to 20,000 cps:
Wired and tested
SAVE!

SP-6 DUAL CHANNEL
CONTROL CENTER

The SP-6 is a completely
sclf powered sensitive dual
pre-amp with dual inputs
and outputs. Engineered
to fit your requirements
today, as weil as tomor-
row, the SP-6 provides unparalleled
flexibitity. Output of both amps s
individually adjusted by one control,
reverse position, hi lo fiiters, etc. Fre.

2 DB. 1 ™M Dis-
g::‘t?:r{-l:sesspfhnas: 13‘00,’:.0 ?r?p;g?()les;sad:i:s?tlnents (4). !
Wired and tested. ... . ... ... 0 0 0L 2.95
SAVE! Easy-to-build-kit..................... $39.95

16 page illustrated catalogue giving
complete details and specifications of
Radio, Hi-Fi, & Stereo equipment.
See your dealer for your frec copy.

J:agw YORK 6

120 CEDAR STREET
98

underneath. To keep this from happening,
limit the travel of the drill bit by “stopping”
it with a piece of wire insulating spaghetti
slipped over the bit. Since spaghetti. is
readily available in several different sizes,
it is possible to select a piece and ecut it to
fit almost any size of twist drill. —J. 4. C.

“SEAL” YOUR RADIO CABINET
Manufacturers of electronic devices often
hermetically seal cases containing delicate
gear to protect them

from damaging exam-
By S e

ination by curious people. Small cases con-
taining transistor radios, meters, etc., may
be protected in the same manner by cover-
ing all exposed bolt and screw heads with
plastic aluminum or a similar material
After the plastic is dry, smooth and polish
it with steel wool. When it is necessary to
open the case, saw cuts made into these
pseudo rivet heads will allow them to be
turned with a screwdriver, —K. M.

DECAL SPRAY SHIELD
When coating decals with a protective
plastic spray, it is often desirable to avoid
spraying nearby parts such as tubes, tran-

sistors, knobs, dials, ete. In such cases, a

simple but effective spray shield can be

made from a sheet of typing paper. Simply
(Continued on page 108)

Always say you saw it in—POPULAR ELECTRONICS



Sen
min

g gamqféu‘?
n "

CONTAINS HUNDREDS OF EXCLUSIVE

OTHER CATALOG OR FROM ANY OTHER
SOURCE — SEND FOR YOUR COPY NOW!

A “must’’ for the economy-minded
hi-fi enthusiast, experimenter, hob-
byist, engineer, technician, student,
serviceman and dealer.

NEW!

LAFAYETTE

An {deal Quality Syste
FOR

m For Listening

P

LAFAYETTE
LA-90

GARRARD
NEW GE GC-7 RC121/11
STEREQ COMPATIBLE
CARTRIDGE WITH

fiopy SK-58
DIAMOND STYLUS b

Reg. Catalog Price

oNlY 167.S0

SAVE 33.07!
16.75 DOWN @ 12.00 MONTHLY

P

SPEAKER
ENCLOSURES

NEW! LAFAYETTE STEREO AMPLIFIER KIT

e 4 WATTS STEREO
OuTPUT

® COMPLETE STEREO
CONTROLS

® TRANSFORMER
OPERATED

ONLY 17.95

Brand new stereo amplifier kit for that extra small stereo hi-fi set,
featuring separate volume controls; ganged tone control; stereo,
reverse and monoural switch. 40 millivolt sensitivityl Complote
kit with tubes, rectifier, all parts and instructions. Only 9%2” x
57 x 4%". For 110-120 60 cycle AC. Shpg. wi., 7 lbs.

KT-126 — Complete Kit, with tubes. ....Nat 18.95

Qctober, 1958

LAFAYETTE ITEMS NOT AVAILABLE IN ANY

‘STEREO' HI-FI PH

fayetre 1959 CATALOG
260 GIANT-SIZED PAGES!

The Complete Catalog Featuring
“The Best Buys In The Business”’

d for Lafayette’s 1959 Catalog—the most complete, up-to-the-
ute electronic supply catalog crammed full of everything In elec.

tronics ut our customary down-to-earth money-saving prices.

LEADERS IN HI-FI—The mest complete selection
and largest stocks of hi-fi components and sys-
tems—available for immediate delivery at the
lowest possiblé prices. Save even more on Lafay-
ette endorsed “best-buy’’ complete systems.
FOR THE NEWEST AND FINEST IN

STEREOPHONIC HI-Fl EQUIPMENT
AND SYSTEMS

@ TAPE RECORDERS @ PUBLIC ADDRESS SYSTEMS
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
@ MICROSCOPES & TELESCOPES @ RADIO AND TV TUBES &
PARTS @ EXCLUSIVE LAFAYETTE TRANSISTOR AND HI-Fi KiTs

EASY PAY TERMS
Only 10, down—Up to 18 months to pay

ONO MUSIC SYSTEM
To The New High Realism Stereo Sound!

STEREQ & MONAURAL REPRODUCTION

A superb complete phone muslc system brought to you by Lafay-
ofte’s top steveo englneers. Heart of the system is the new Lafay-
ette LA-90 28-watt stereo amplifier with 14 watts per
channel or 28 watts monauvrally and with aoll the inputs neces-
sary for a complete stereo control center, Other fine components
include the famous new Garrard RC121/(1 4.speed auto-
matic recard changer, ready to accept stereo cartridges; the
tafayette PK-111 woad base for changer, of fine selected
woods; the mew GE GC-7 stereo/monaural variable reluctance
magnetic cartridge with 0.7 mil genuine GE diamond stylus for
microgroove stereo and monaural LP and 45 rpm records; and 2 of
the unbeatabie, for performance-value, Lafayette SK-58 127
coaxial speakers. Supplied complete with cables, cannectors,
and easy installation instructions. Shpg. wt., 66 Ibs.
HF-374 Stereo Phono System, with mahogany or blonde wood
changer base {please specify) ... . Not 167.50
HF-375 Same, but with 2-iafayette CAB-16 mahogany or wal-
nut or CAB-17 blonde speaker enclosures (specify which).

Net 222.50

STEREO FM/AM-PHONO SYSTEM
HF-376 Same as HF-374 but with new Llafayette Model LT-99
Stereo FM/AM TUNGE ......ooovomnmimiirinnee Net 237.00
HF-377 Same as HF-376 but with 2-Lafayette CAB-16 mahogany
Net 292.00

E P.0. BOX 511 |
H JAMAICA 31, N. Y.-
' (] Send FREE CATALOG 590 :
: Name. ‘.
: Address. (4] OUT :
' AND |
iy PASTE ON§
u:_na_______Sﬁe_-_____ POSTCARD=
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: : : ; Use it as a Binaural- )
Stereophonic FM-AM mnoN
Use it as a Dual-Monaural FM-AM tuner \
Use it'as a'stralight Monaural FM or AM tuner

® Multifiex Output for New Sterea EM More-than  res Brenlanai J — RS K tl1he| Lafayati
X Y ore-than a' year. of research, planning and engineering wentjinto fhe making of the Lafayette
b4 ,}.LJ::"E,‘:“_';";.’“:i::‘";:"":%'.'r"':. Stereo: Tuner, Itsiunique flexibility permits the reception of bi;‘\aural braadcasting {simultaneous
vide 17 Tube Performance transmission on. both FM and AM), the independent opeération of both the FM and AM sectians
i . . atthe same time, ard.the ordinary-reception of either FM or AM, The AM and FM sections ore
YOKC Whistie Filter ® Pre-cligned IF's sepprately tuned, each- with*a separate 3-gang tuning condenser, separate flywheel tuning and
Tuned Coscode F ® 12 Tuned Circuits separate l:{olfume' control “for prope; balancing when used for binaural programs. Simplified
accurate: knife-edge tuning is provided by magic eye which operates. independently on FM qnd
Dugl Cathede Follewer Output s AM. Autbmu'j_ciifr‘équency control ‘‘locks ‘in'" FM signal permanently, Aside from its unique
Sepoarately Tuned FM and AM Sections flexibility, thi¢ is, ‘above all else, a quality high-fidelity tuner incorporating feotures found
Armstrong  Circvit with FM/AFC ond exclusively in the highest priced funers,
AFC Defeot The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning ond 5-position
Dual Dovble-Tuned Transformer Function  Selector Switch, Tastefully styled with gold-brass escutcheon having dark maroon
Coupled Limiters, background plus- matching maroon knobs with gold inserts, The Lafayette Stereo Tuner was
designed with -the builder.’in midd. Two separate printed circuit boards maké construction and
wiring simple, even for such a complex unit. Complete kit includes all parts and metal cover,
a step-by-step instruclion manval, schematic and pictorial diogroms. Size'is 13%” W x 10%” D
x 4Y2” H. Shpg. wt., 22 1bs.

LX X KN

X J

KT-500 1y kit

7 I l5 FORM The new Lafoyette Model KT-500 Stereo FM-AM Tuner is a companion piece fo the Models
ONLY 7.45 DOWN KT-300 Audio Control Center Kit and KT-400 70-watt Basic Amplifier Kif.

7.00 MONTHLY AE-S00. Net 74.50

= LT-50 Saome as above, completely faclory wired.and tested .............................. Net 124.50

NEW! LAFAYETTE PROFESSIONAL STEREO
MASTER AUDIO CONTROL CENTER

o,

NEW! LAFAYETTE STEREO/MONAURAL 36-WATT
: S : BASIC AMPLIFIER

KT-600 KT-310
79.50 47.50
IN KIT IN KIY
FORM g FORM
ONLY 7.95 DOWN T ONLY 4.75 DOWN

® 36-WATT STEREO AMPLIFIER
© 4 PREMIUM-TYPE 7189 OUTPUT TUBES
® RESPONSE 35-30,000 CPS = 1, DB

® 18 WATTS PER STEREO CHANNEL OR 36 WATTS
MONAURALLY

® 2 PRINTED. CIRCUIT BOARDS FOR NEAT, EASY WIRING

A superbly-performing basic $tereo amplifier, in easy-to-build
kifform to save you lots of money and let you get into stereo

Solves Every Stereo/Monaural Control Problem!
©® UNIQUE STEREO & MONAURAL CONTROL FEATURES
© AMAZING'NEW BRIDGE CIRCUITRY FOR VARIABLE
3d CHANNEL:QUTPUT & CROSS-CHANNEL FEED
©® PRECISE-'NULL" BALANCING SYSTEM

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FI-
DELITY. Provides -such unusual features as a Bridge Control,
for variable -cross-channel signal feed for elimination of *‘ping-
pong’’ {exaggerated separation) effects .and for 3d channel

output volume control for 3-speaker stereo systems; 3d channel
output also serves for mixing stereo to produce excellent man-
avral recordings, Also has full input mixing of monaural program
sources, special “‘null’’ stereo balancing. and calibrating system
{better than meters), 24 equalization positions, all-concentric
controls, rumble and scratch filters, loudness switch. Clutch type
volume cantrols for baloncing ar os 1 Master Volume Control.
Has channel reverse, electronic phasing, input level controls,
Sensitivity 1.78 millivolts for 1 volt out. Dual low-impedance
outputs (plate followers), 1300 ohms. Response 10-25,000 cps
=+ 0.5 db. Less than .03%, IM distortion, Uses 7 new 7025 [ow-
noise dual triodes. Size 14” x 4%2” x 10%”. Shpg. wt., 16 Ibs.
Complete with printed circuvit board, cage, profusely illustrated
instructions, all necessary ports,

LAFAYETTE KT-600 — Stereo Preamplifier kit ....... Net 79.50

p ] 0 165-08 I.Iherty Ave, BRONX 58 ¥ ¥ 547 £ Fordham Re
’_ﬁlfﬂ Rg(:l:n JAMAICA 33, N. Y.

100

now at minimum expensel Dual inputs, each provided with
individual volume contral. The unit may be used with a stereo
preamplifier for 2 18-watt stereo channels, of at the flick of o
switch, as o top-quality 36-watf monaural amplifier; or, if
desired, .it may be used as 2 separote manaural 18-watt am-
plifierst CONTROLS include 2 input volume controls, channel
reverse switch (AB-BA), monaural-steree switch. DUAL OUTPUT
IMPEDANCES are: 4, 8, 16 and 32 ohms {permitting paralleled
monaural operation of 2 speaker systems of up to 16 ohms).
INPUT SENSITIVITY is 0.45 volts per channel for full output.
TUBES are 2-6ANB, 4-7189; GZ34 rectifier. SIZE is 9.3/16” d
(10-9/16” with controls) x 5%” h x 13%"” w. Supplied complete
with perforated metal coge, oll necessaory parts and detaiied
instructions. Shpg. wt., 22 1bs.

KT-310 Stereo Power Amplifier Kit.................... Net 47.50

NEW YORK 13, N.Y. 100 6th Ave.
BOSTON 10. Mass 110 Federal St
NEWARK 2. N.J 24 Central Ave

PLAINFIELD. N 133 W. 2ad §t
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W) 6 TRANSISTOR SUPERHET RECEIVER with LATEST NPN-PNP TRANSISTORS

© GE ZN188A AUDIO GUTPUT TRANSISTORS® 100% SUBMINIATURE PARTS - NO COMPROMISES)
o CLASS B PUSH.FULL AMPLIFICATION-PLEKTY OF POWER.® FOR GROUP AND PRIVATE LISTENING
! o LABORATORY DESIGNED — SENSITIVE, SELECTIVE, STABLE!

Superb Performance! Incomparable Value!

Transistor-wise Lafoyelte proudly presents its newly rovised 6 Transistor Superhet Receiver Kit KT-1194,
This improved modol uses the latest GE NPN-PNP Transistors In an Ingeniously engineered, laboratory
tested circuit providing superb performance and an amazing superior commerclal quality. The circuit
foatures a specially molched set of 3 IF transformars, Osciltator Coll, High-Q Loop, Class B Push-Pull
Audio Ampllfication and optimum Transformer Coupling in audio and output stages. Has efficlent 234"
speaker for exemplary reproduction and earphone jack for private listenire. Comiplete with all parts,
transistors, pre-punched chassis, but less bottery and leother case. New 28 poge easy-fo-follow step-by-

step instruction book. Size 6 x 3V x 1V2. Shpg. wt., 3 1bs.

BATTERY 9V BURGESS 2Né

KT-119A — Complete Xit-Less Cass and Batlery

Net 27.50
Net 1.30

Shpg. wt., 1 ib

MS-339A — Sturdy otfractive brown feather casa with carrying strap for KT-119A. &6 x 32 x 1117,
N

ot 2.95

M$-368 — Sensitive fchi

sarp

Net 1.29

POCKET SUPERHET AECEIVFA NO EXTERNAL
06 @ NO ENIEANAL SRAOUND

A remarkable sensitive, super-selective
pocket superhet recelver with astonlish-
ing performance over the complets broad-
cast band. Uses 2 high-frequency and
one audio transister plus efMcient diode
detector and features 2 specially matched
IF transformers for maximum power
: transfer.  The components are housed in
s professional looking belge plastic cace.
The recolver's appearance enhanced by attractive maroon sllver
station dla). Scnsitive bufit-in ferrite an