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Why This Fast Growing Field Offer
Tou High Pay, Success, Bright Future

This is the age of Electronics. Job counselors are recommend-
ing careers in Electronics because they know the pay is high,
jobs interesting, advancement opportunities great. If you are
dissatisfied with your present job and pay, you will want to
investigate the big, exciting, fast growing Electronic industry
It offers goed income, prestige and a bright future in Industrial
. or Military Electronics, Radio Television Communications,
Radio Television Servicing.

Act now to assure a better future. Remember the difference
between those who want to succeed and those who do succeed
is that one group does something about it. Take the first step
toward a better future now. Mail the postage-free card. Find
ut how you can train at home for a career in Electronics.

Start Soon Earning Extra Money in Spare Time

{ou don’t have to go away to school and you don’t need a high school
liploma. You keep vour present job until you are ready for a better one
‘rom coast to coast NRI graduates now fill good positions, earn high pay.
jtarting soon after you enroll, NRI provides instructions you need to add
o your income doing servicing work in spare time. You start quickly te
tx radlo or television sets or other electronic equipment for friends, neigh-
wrs, small businesses in your neighborhood. Mail postage-free card now.

‘ou Get Special Training Kits No Extra Charge
Wakes Learning Easier, Faster

RI is America’s oldest, largest home study
adio Television Electronics School. The
recial equipment NRI training includes
akes learning at home easier and faster.
.its bring to life principles you read about in
Iustrated lesson texts. You recognize elec-
'onic circuits, capacitors, dicdes, other com-
onents. You make experiments and tests
1at make learning a pleasure. Act now to
¢ a part of the age of Electronics. New 64-
age catalog tells the
iscinating story of —
ectronics, tells what
RI graduates are doing
3d earning, gives facts
wut NRI training in
dustrial and Militarr
flectronics. Radio Tele-
sion Servicing and
tdio Television Com-
anications. Monthl
:yments available. Cu
't and mail the post-
‘e-free card today.

I E. SMITH
Founder

v ="

NRI training is for
beginners. No
previous experis
ence or edvence
education needed.

Need for Men Who Know
Electronics Increasing

T O

} =

| P >
Trained These Men

“l am Senior Electronics Instructor
for Sikorsky Aircraft, teaching Auto-
pilot systems. The Basic Electronics
1 learned thru NRI helped me
qualif¥.” J. SENIA, Stratford, Conn.

\

# ‘Thanks to NRI, [ am in a top posi-
tion with FAA. We install 128, Vor
Tacan, Vortac and other major
& Navaid Electronics.” J. K. DUCK-

“Now with GE Advanced Electronics
Center, Cornell University. Thanks
to NRI I now have a job which 1
enjoy and which also pays well.”
T. BILAK, Cayuga, N. Y.
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wvigrath.

there 1s
no margin
for error
when striving for
the ultimate
in stereo.
sound
re-creation

S
il 1
,Wg

HI-F1 PHONO CARTRIDGES

Tiny though it is, the cartridge can make
or break a stereo system. For this breath-
takingly precise miniaturized electric gen-
erator (tEat's really what it is) carries the
full burden of translating the miles-long
undulating steres record groove into usable

Standard M8D. A superb blend of
quality and economy.. .. .$16.50

Custom M7D. Widely acclaimed;

moderately priced....... $24.00 Studio Dynetic. Integrated arm

electrical impulses . . . without adding or
subtracting a whit from what the recording
engineer created. Knowing this keeps
Shure quality standards inflexible.
Shure Brothers, Inc., 222 Hartrey Avenue,
Evanston, Illinois.

Professional M3D. Overwhelming
choice of the cntics.. . ., . $45.00
Laboratory Standard Model MS3LS.
Individually calibrated, limited
T U —— $75.00

October, 1960

and cartridge. Cannot scratch
TOCOTASe, sl oo v el 248 $89.50
Professienal independent Tone Arm.
For any quality cartridge . . .
stereo or mono.. .. ... ... $29.95
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A HIGHLY

RESPECTED TRADE—
START SOON TO

= . 4 EARN EXTRA MONEY
e G . sl N SPARE TIME

- Sy s N 4 g e

Learn at Home e to Fix
Electrical Appliances

To build a better future,dget into a field where there’s job. You can train at home in your spare time for only
much important work and the security that comes from $3,00 down and $6.00 a month. A small price to pay for
knowing a good trade. Servicing electrical appliances increassd earnings, a more secure future. Paste coupon
offers that OPPORTUNITY. Every wired home has pelow ona  postal or mail in envelope for free book and
many electrical appliances and millions and millions of sample lesson. Address National Radic Institute, Dept.
new appliances are sold every year. Owners pay wellto 5" washington 14, D. C.
keep them in repair. That's making a fast-growing need : ¥

for trained men. MAILING THIS

Add To Your Income Starting Soon coupon mar srart

Need For Service Technicians Increasing __YOU TO SUCCESS
Make extra money in your spare time. Start soon to lESSON Am BmK

fix electric toasters, fans, clocks, vacuum cleaners, and F R E E

other electric appliances for your neighbors and
friends. Work in your basement, garage or spare room.

— ——— e = = ——— ey

| Nanionat radio INSTITUTE, Dept. KKO, Wasaington16, D. C.

It’s easy to increase your earning power—to pay for
your training many times ovet—to have extra money
I Please send me Electric Appliance Trainlng lesson and book |
free. (No salesman will eall.) I

to buy things you need.
Learn and Earn with Multi-Use
Tester Built with Parts We Send !~ Are

This course includes the parts to build a portable, sturdy I Address
Appliance Tester that helps you locate electrical defects I I
quickly and easily. You use it to learn and do actual I

electrical appliance repair jobs. If you want better pay 2
Jearn this good trade. No need to give up your present | _ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

City .Zone. ... State

October, 1960
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A Message From the Editor

THIS time of year is a very busy one in our editorial offices.
Build-it-yourselfers stay home more in the fall than in summer
and they stock up on projects in anticipation of long cold winter
evenings. This means that we have to work up more ambitious
projects for you at this time of year. Actually, we have discovered
that EI readers are interested in do-it-yourself projects all
through the year, including summer. But this should come as no
surprise, air conditioning and outdoor living have made it easier
for people to ignore energy-sapping heat and keep their vitality
throughout the year. In our summer issues we present projects
. of value for that season. Yes, there still
are important seasonal variations in
living habits and this brings me to the
first topic of discussion—the hi-fi shows.
Although hi-fi components are sold
throughout the summer, there is no
question but that the fall and winter are
best for sales. To kick off the sales sea-
son, hi-fi manufacturers will show their
new lines at the various hi-fi shows
throughout the country. The first is the
New York City High Fidelity Show. We
will give you a complete report on the
new products and ideas demonstrated
there in our earliest possible issue.

If you are a hi-fi buff and are espe-
tially interested in loudspeaker enclo-
sures, our next issue will have just what
you need, a 16 page special section on
stereo and monophonic hi-fi speaker en-
closures. This will include a discussion
of why they are needed, how they work'
and plans for building some well de-
signed, El-tested cabinets. As a special
bonus we will present, for the first time
anywhere, a tuned front loaded cabinet
designed by EI: Don’t miss this!

As a general rule, we report to you in
depth on new important developments
in electronics as they occur. However,
you may have noticed that we have not as yet had what we con-
sider a definitive article on tunnel diodes. This is the little semi-
conductor device that can operate at higher frequencies than
conventional transistors. We have seen many articles on the tun-
nel diode but none have explained just how they work in clear
easy-to-grasp terms. We think we’re on the track of such an
article now and even more important, we will have several useful
circuits that you can build using them. This should be especially
interesting in view of the fact that General Electric has just an-
nounced a drastic slash in price for their gallium arsonide units.
Further reductions are promised.

There are times when the editors of EI must use a great deal
of ingenuity to get the [Continued on page 10]

One of the speaker enclosure designs in Nov. El.

4 Electronics Illustrated
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These men are getting practical training in...

ELECTRICITY c.ccrronics

A.C. and D.C. Motors
Generators
Switchboards
Controllers
Modern Appllances

Automatic Electronic
Contrel Unlits
(Shown at left—Istructor erplaining

operation and testing of a large Motor
Generator in our A.C. Department.)

TELEVISION .55
O Redl:

Television Recelvers
Black & White and Color

AM-FM and Auto Radlos
Transistors —Printed

Circults —Test Equipment
(Right — Instructor helping students

check the wiring and rrace circuits of
television receivers.)

C ]

Train in the NEW SHOP-LABS of COYNE
Largest, Oldest, Best Equipped School of its Kind In the U.S.

Prepare for your future now in today’s top opportunity field. Dox’t H . )
be satisfied with a “*No Future’ job. Train the Coyne way for a better Mail COUPOII or Write
job in a field that offers a world of opportunities in the years ahead. for FREE Book

You train in Chicago—the Electrical and Electronic -
Center of the World—on real equipment. Profes-
sional and experienced instructors show you how,
then you do practical jobs yourself. No previous
experience or advanced education is needed.

Mall coupon below in
an Envelope or paste
on a Postal Card or
Book tcmas by mall. No obiiga- write Address given
tion and no salesman will cali. and Free baok,
“Guide to Careers’,
r——_—————— with inlormation will

FINANCE PLAN: Enroll now, pay most of tuition I peent t.'° you by
afu'edr graduation. Part-time employment help for COYNE ELECTRICAL SCHOOL return mail.
students. Dept. 78-8C, New Coyne Building

Mail ¢oupo\;‘|’ or write to ad[drﬁ:sa below f'.f lfree book —* Guide to : 1501 W. Congress Pkwy., Chicago 7, lllinois
Careers’”. Whether you prefer Electricity, Television-Radio or Com- " detail ini
bined Blectronics Training, which includés both fields, this book de- | S e WMo I S e eveflediy
scribes all training and gives facts to Vets and Non-Vets. [ Elearicity ' [ Television [ Both Fields

| (]
B. W. Cook, Jr., Pres L h - Founded 1899 ' Name
ELECTRICAL SCHOOL | Addres
CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT Ci Stat
1801 W. CONGRESS PARKWAY, CHICAGO 7 Dept. 70.8C | fi Ll

ELECTRICITY % RADIO % TELEVISION 4 REFRIGERATION % ELECTRONICS (I understand no Salesman will call)

October, 1960 5

www.-americanradiohistorv. com


www.americanradiohistory.com

THE /L)AILMAN

[} REMEMBER THE MORNING I FOUND ANDY SHOLLTRYING TO
TAKE ON THE WHOLE NEIGHBORHOOD...

-/;/ R I ':- 1o By
L | ] l \ %L( %
! ; | -
il
ol 5 4
1 o =
) c\\j‘ ) | £ i - 8 —
b e\ 2 ~ - 2
/ 4
{ < )] ALL RIGHT, | THEY CALLED MY
A e BOYS, ) POP A‘MUSCLE
% WHAT'S (( HEAD"JUST 'CAUSE
e — THE HE NEVER ~—1]
TROUBLE? FINISHED
7, ,~\
A
2\,

@_: 1 \

ANDY! YOU'VE X MAYBE m:s) SURE ENOUGH, WITHIN A FEW

LOOK, ANDY...YOUR FATHER'S

A HARD WORKER . THAT'S BEEN FIGHTING WILL HELP. WEEKS 1 BEGAN TO DELIVER
SOMETHING TO BE PROUD OF! AGAIN!OH, IF MORE LETTERS AND PACKAGES
ONLY WE COULD ) INTERNATI FROM 1.C.S.

WE'RE KEEPING YOU BUSY THESE
. ANDY'S FATHER IS TAKING A

N
i ‘ »
1 i

www.americanradiohistorv. com
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IT WASN'T LONG BEFORE 1 BEGAN A FEW WEEKS LATER,MRS,SHOLL- eLL, I,

TO NOTICE CHANGES IN THE SHOLL'S MET ME AS 1 CAME up’ THE STEPS... Y‘gU B,!IJ_I;'A '5“52(6'}:‘2\5!3% ;\,Ogs

HOME.LITTLE THINGS. NEW CURTAINS. ANDY~AND THAT

FLOWERs BOXES. FRESH PAINT.AND HAS ANDY TOLD YOU THE NEWS? L.C.C. MAIL
THEN, ONE MORNING ... WE'RE MOVING. MR. SHOLL 1S ey

LOOK, MR. MCCURDY. s BEING TRANSFERRED. HE'S TO BE p

: A SECTION LEADER IN THE NEW
e o e MILLDALE PLANT. HERE'S OUR
= [ == [

NEW ADDRESS

IT WAS YOU AND
1.C.S. THAT MADE
IT ALL POSSIBLE . WE
THANK YOU BOTH!

FOR A RIDE
INIT?

I'VE SEEN IT HAPPEN OFTEN.
1.C.S.NOT ONLY CAN CHANGE

PEOPLE'S ADDRESSES, IT CAN CHANGE U s ol A

32-PAGE GOLD MINE

B CAREER CATALOG ...
% OPPORTUNITIES IN YOUR
' C s . FIELD.

THEIR WHOLE WAY OF LIVING.

[ |F YOUR LETTER
|, CARRIER IS
LIKE ME, HE'LL
BE GLAD TO
TAKE A LETTER
THAT HAS
P THE 1.C.S.
COUPON
INSIDE., IT
REALLY
STARTS

@69 !

SAMPLE LESSON (MATH)
CAREER

SHOWS 1.C. S. METHOD.
KIT

Send coupon now...
get all three books

Saug,

“310m

~ Accredited Member,

For Real Job Security —Get an I. C. S. Diploma! 1. C.S., Scranton 15, Penna.  yational Home Study Council

BOX 01574J, SCRANTON 15, PENNA. (in Hawaii, feply P.0. Box 418, Honolulu) (Partial list of courses)
Without cost or obligation, sand me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):
ARCHITECTURE AVIATION [0 Qil Field Technology O Etectric Motor Repairman 0 Industrial Safety
and BUILDING [ Aero-Engineering Technotogy O3 Pulp and Paper Making O Elec. Engr. Technician O Machine Shop Practice
CONSTRUCTION O Aviation Engine Mech. O Elec. Light and Power D Mechanicai Engineering
E :nr’&mdti(inninx O Reading Aircraft Blueprints ‘éINV(H-NEERING O Practical Electrician O :Iu;nh»ing arlldE Heating
, — >
0 Avch. Drawing and BUSINESS O Civil Enginering ElProfeSHoiaiE e D Qualty Control "
Designing O Accounting O Construction Engineering O Reading Shop Blueprints
[ Building Contractor O Advertising 0 Highway Engineering HIGHESCHOOL O Relrigeration and Air
O 8Building Estimator O Bookkeeping and Cost O Professionat Engineer (Civif) O Good English Conditioning
O Carpenter Builder Accounting O Reading Struc. Blueprints [ Hish Schoot Diploma [ Vool Design  CiTool Making
J Carpentry and Millwork QO Business Administration [ Sanitary Engineer [0 High School Generai
£J Heating.’ D Business Management O Sewage Piant Operator OH S,'(;ollege Preg. RADIO, TELA EVISION
O Painting Contractor O Clerk Typist O Structural Engineering (Eng'r'g & Science)} O General Electronics Tech.
O Plumbing [ Creative Satesmanship {3 Surveying and Mapping O High School Math O Industrial Eiectronics
O Reading Arch. Blueprints ] Managing a Smiail Business  [J Water Works Operator O High School Science [ Practical Radio-TV Eng'r'g
[ Professional Secretary O Short Story Writing O Radio- TV Servicing
ART O Public Accounting DRAFTING LEADERSHIP O TV Technician
O Commercial Art ) Purchasing Agent [J Aitcraft Dralting ) Industrial Foremanship RAILROAD
O Magazine Hllus. [J Real Estate Sal hi DO Archit Drafting D0 Industrial Sugervision [J General Railfoad
O Sign Painting and Design'g  [J Salesmanship O Drafting & Machine Design 3 Personnel-Labor Relations enaral Railroa:
[ Sketching and Painting 0 faalesmanship and E E:ec:r!ca: 2;!!1"'! P 0 Supervision STEAM and
anagement ectrical Engineer Drafti POWE
AUTOMOTIVE o Trafﬁg Management [ Industrial Piping Drafting MECHANICAL o '&,',f,:,g,tn E?gineerFi:\x
O Automobite [ Mechanical Drafting and SHOP O Power Plant Engineer
O Auto Bady Rebuilding CHEMICAL O Sheet Metal Drafting [ Diesel Engines O Stalionary Diesel Engr.
and Refinishing D Anatytical Chemistry O Gas-Elec. Welding 3 Stationary Steam Engines
[J Auto Engine Tuneup £ Chemical Engineering ELECTRICAL . [ Heating and Air Conditioning y l
O Auto Elsctrical Technician [ Chem. Lab. Technician [ Electrical Appliance Servicing [ Industrial Engineering TEXTILE
O Diese! Engines O General Chemistr: [ Electrical Engineering O Industrial Instrumentation [ General
Y
Name Age Home Addrese e e
City - . Zone State . WorkingHours ——___AM.toPM.
@ N Canadian residents send coupon to Internalional Correspondence ‘Schools, Canadian, Ltd., Montreal,
~Canada. , , . Special low maonthly tuition rates to members of the U. S. Armed Forces.
October, 1960 7
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NOW! HOME TRAINING FOR A WIDER RANGE OF JOB OPPORTUNITIES

For over 29 years, DeVry Tech has been helping men prepare for better jobs in a fascinating field, as
technicians in many branch2s of Electronics. NOW, DeVry Tech home training may also pave the way

to an exciting career as an electronics technician in rocketry, space ship guidance, ballistic missile )
controll This new SPACE and MISSILE ELECTRONICS home program is patterned after the highly .
effective training methods esed in our modern Chicago and Toronto laboratories. Yes, you can now 4‘#.
" prepare in your spare time at home for o job in the Space Age. Many technicians with training in Space - '
and Missile Electronics are needed! i
But remember, the basic applications of electronics: TV, Radio, remote control, computers, etc., 4
are in need of trained men too—more than our Employment Service can supply. For a DeVry-trained ¢
man is a “wanted” man. Ha is in demand. And now DeVry training spans the great length of this o.lﬁ'

growing field—from Radio-TV to Space and Missile Electronics!

NO ADVANCED EDUCATION NEEDED

DeVry training is so clear, so well arranged in easy steps, that even a man without a high school diploma can
master i, and get ready to held a good job in Electronics, or run a successful service shop of his own. Tool-in-
hand practice develops technical skills, movies help make the subject crystal clear, DeVry instructors give per.
sonal attention. The DeVry method gives you the very training you'll need!

New..ALL"Ew!

KT 1o call for military service,
heck that foct on the coupon. De- *
as valuable information for you.

o EFFECTIVE
: g Gl;'gtli;gfes EMPLOYMENT
B SERVICE!

W8, Wesr Virginia, was a teuck driver. He took
Tech program, and now is o technical elec- Our Employment Service is
EDWARD HAHN, llinois, was o luborer. Now he is an Ovoilable to all DeVry
electronics project engineer with the Martin Co., o mis- gradvates without addi-

.
RN ¥ }? = > sile monufocturer, DeVry Tech helpd him prepare for his
g, ' e position,

tional cost. >

7
4

DeVry Technical Institute
HICAGO 41, ILLINOIS ° TORONTO 19, ONTARIO

8 Electronics Illustrated
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EEUT] IS || S R

eVRY TECH LEADER
WITH THE LATEST

DeVry Tech’s forward-looking molicy

can mean more job opportunities for

you when you are trained. The new $puce

Electronics program is practicall Yow de-

velop skills needed on Guided Missile jobs. You

get know-how required §n loboratories ard in

defense work. Now you cam choose from a whole ronge of

opportunities in efectronics—ond let DeVry prepare you. Send
in thot coupon now!

£Ebave you sew intlde of Gne of eur better kmown mis-
siles: The bottom picfure shows pert aba missle control
wnit, DeVry gredumtes get basl¥ kmow -Bow os such cir
avits by vsing the “Flectro-lct.” @ p:'en"&, trainfng
€evice which tpesds leorning. amd 3revides én-the-job
type proctico’ exsefiences

DeVry Technical Institute, Dept EB-10-Q l
4141 Belmort Avenue, Chicego 47, Il
Please give me ycur two free beoldets “Pocket Suide to Reo
Bornings” and ‘Zleetronics in Spose “rawel’; also include detaik l
cn how 1d prepewe “or o career in Electreni. | am interested ir
e following oa30runities (check one or more):
{0 Spoce & M saile Electranics {0 Csmawunications
[0 Television and Rudio [ Comouters
[J Microwaves 0 Bsoadcasting
O Radar {0 industrial Eectronics
O Automotian Elearanics [3 Specal “Short Courses”

PLEABE SRINT
Address.____ e Apt, | .

I
|
R U
|

. 2 . g
One of North America’s Foremost e L= o ‘

E‘edronics Training Cenfers” £] Check here # you foce military serdce. Canadion residents
write DeVry Tech of Conada, id., 970 Lawrence Avenve
West, Tarorto 19, Ontorio. /

. S— — —

October, 1960
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i Hear these authentic =

recardings of dramatic o *
events from

Gt Wour Littinimt
“The Amazing World of
Short Wave Listening”

Al

il

narrated by Alex Dreier, Radio-TY "Man on the Go'

* President’s voice from outer space!

* Actual capture of a desperate criminall
* Radio amateur at Little Americal

* Ships at sea . . .

aircraft in action!

S-38E

receiver

$59.95

standard broadcast.

coUPo
QDA“

' @hallitraﬂers-.

MA\L
1 DEPT.35 CHICAGO 11, |LL.

¢ Gentlemen: Please rush by return mail my recording,
+  "“'The Amazing World of Short Wave Listening.” | en-
o close 25¢.

s NAME_ L =
-

+ ADDRESS - e B
o

ey STATE_
°

0000000100000 03000800080000000000c0c0BBBRNN

Al A
pecial Offer 25¢

3 short wave bands plus
Built-
in speaker, headset output.

® s00000999s00000

stories that you take for granted. We
recently read a report by a computer
pioneer in this country who told of a
startling artificial hand that he saw dem-
onstrated in Moscow. This hand was
activated by the body currents of the
wearer and had built-in transistor am-
plifiers and servo-type mechanisms. We
contacted the Soviet picture agencies
and they had nothing—they didn’t even
know what we were talking about. We
finally tracked down the scientist who
developed this prosthetic device in a
university in Russia and we are getting
the information directly from him. You
will see it in a future issue of EI.

The author of the lead story in this
issue (“How To Win Science Fairs”)
knows what he is talking about. He won
second prize at the National Science
Fair in 1958. He is now studying elec-
tronic engineering at MIT and is also a
regular contributor to EI. If you are in-
terested in science fairs, read this article
carefully. It’s full of hard-to-get authori-
tative information. Incidentally, there is
really no special trick to win science

[Continued on page 12]

M

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW PRICE

Jan Surpius Tubas!

TUBE 1ISTED

ALl TUBES SENT POSTAGE PAID
Plecse “send 25¢ hondling for orders under $SPSend 25%

deposit on COD orders Send coproxmate posfage on
Conodian ond foreign orders

MICRO

ELECTRON TUBE CO.

ELECTRON TUBE

ele
q 0t e .
el ce3saril,

Y perfeqy lutory second
L

e2rly so Marked 'y ::w but may be
92 : 4 tubei_quey,

l::.
14
'Illﬂr

Dept.E1-10, P, O. Box 55 Park Sta., Paterson 3, N. J.

Electronics Illustrated
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Through
HOME STUDY

. =
orin s

RESIDENT CLASSES

the Grantham Communications
Electronics Course prepares you
for your first class commercial

F.C.C. LICENSE

The Grantham home study course teaches you prin-
ciples of electronics in a simple “easy-to-grasp” manner.
Each new principle is explained first in everyday lan-
guage and then, after you understand it, is associated
with the proper technical language. Yop learn and re-
member more, because the emphasis is on understanding
rather than on memorizing.

This correspondence course is directed toward two
major objectives —(1) to teach you a great deal about
electronics, and (2) to prepare you to pass all of the
F.C.C. examinations required for a first class commer-
cial operator’s license. We teach you step by step and
have you practice with FCC-type tests which you send
to the School for grading and commment. You prepare for
your F.C.C. examinations under the watchful direction
of an instructor who is especially qualified in this field.

Grantham training is the easy way to learn more
quickly —to prepare more thoroughly —for F.C.C.
examinations. And your first class license is the quick,
easy way to prove to your employer that you are worth
more money.

Get details concerning how we can prepare you for
your F.C.C. license and how that license can help you
advance in electronics. Mail the coupon below to the
home office of Grantham School of Electronics in Holly-
wood, Calif., and our free catalog will be sent to you
promptly.

I, . L
VR VY VY S

v 'n: S
R

q

[ T LX)
NN

" —field of opportunity —

offers
Interesting and profitable careers in

RADIO AND TV BROADCASTING « TWO-WAY RADIO COM-
MUNICATIONS ¢ RESEARCH AND DEVELOPMENT « RELAY
STATION MAINTENANCE « AUTOMATION ELECTRONICS
o TECHNICAL WRITING IN ELECTRONICS * INDUSTRIAL
ELECTRONICS * ELECTRONIC COMPUTERS + MILITARY
ELECTRONICS = INSTRUMENTATION « TELEMETERING
+« AERONAUTICAL ELECTRONICS » SPACE ELECTRONICS
and many other
interesting and profitable fields of the present and future
L]

To get ahead in electronics, you must have the proger
training and your employer must know that you have that
training. Your F.C.C. license is a “diploma” in communi-
cations electronics granted by the U.S. Government, and
it is recognized as such by employers. Grantham School of
Electronics specializes in preparing you to earn this
diploma.

HERE'S PROOF...that Grantham students lEl)repa.re for
F.C.C. examinations in a minimum of time. Here is a list
of a few of our recent graduates, the class of license they
got, and how long it took them: llicense " Weels
Edgar T. Phelps, 831 Rickory Street, Poplar Bluff, Mo.. . ... . .... 1Ist 12
Wayne Hogg, 4830 San Fernande Rd., Glendale, Calif.. .. . . . 1st 2

Robert Watson, Star Route, Box 24, Renovo, Pa.. .. . .. . . 1st 12
William H. Patchin, 3865 Westview Ave., NW, Canton, Ohio. ... .. 1st 12
V. Dean DeVora, 309 Bess Street, Washington, M. .. .. ... ... f1st 16
Edward T. Wall, Box 184, Xenly, N.C.. .. ... B Lt aEE 12 namhlst 12
James W. Wranich, 4236 Michigan Street, Kansas City, Mo.. .. ... Ist 20
Robert E. Sullivan, 2475 E. Douglas, Des Moines, lowa. .. .. ... .. 1st 12
Netson S. Kibler, 1413 Patrick Henry Dr., Falls Church, Va.. . .. ... 1st 18
Barry L. Ulrich, 1110 Chestnut Ave., Barneshoro, Pa. L. st 14
Jerry £. Milligan, 707 Ragsdale Dr., Milan, Tenn.. .. ... ... ... 1Ist 12
Rohert S. Davis, 2100 - 10 Ave,, So., Apt. 12, Birmingham, Ala,. .. . 1st 13

If you are interested in details concerning our training,
indicate in the coupon below whether you prefer home study
or resident classes, and mail the coupon to the School’s home
office in Hollywood, California — to the address given in the
coupon — for free details.

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD

mailed to you promptly.

1505 N. Western Ave., HoHywood 27, Calif.

October, 1960

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS

Grantham resident schools are located in four major cities — Hollywood,
Seattle, Kansas City, and Washington, D.C. Regularly scheduled classes in
F.C.C. license preparation are offered at all locations. New day classes begin
every three months, and new evening classes begin four times a year. The day
classes meet 5 days a week and prepare you for a first class F. C.C. license in
12 weeks. The evening classes meet 3 nights a week and prepare you for a
first class license in 20 weeks. For more information about the Grantham resi-
dent schools, indicate in the coupon the city of your choice and then mail
the coupon to the School's home office in Hollywood, Calif. Free details will be

GRANTHAM SCHOOL OF ELECTRONICS

MAIL COUPON FOR FREE DETAILS — NO SALESMAN WILL CALLzew—>

[Maii in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS
1509 N. WESTERN AVE., HOLLYWOOD 27, CAUF.

Gentlemen:

Please send me your free booklst telling how | can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
and no salesman will calt.
Name _Age.

Address.

City . e State .
| am interested in: [] Home Study [J Kansos City closses

[ Hollywood classes [[] Seattle classes [[] Washington classes
081

11

www . americanradiohistorv. com


www.americanradiohistory.com

COMPLETE SERVICE TRAINING

-« . written so you can understand it!

Fix any TV or Radio
Ever Made

EASIER - BETTER - FASTER!

No complicated theory or mathematics! These famous
Ghirardi books get right down to brass tacks in showing you
how to handle all types of AM, FM, and TV service work by
approved professional methods. Almost 1500 pages and over
800 clear illustrations show how to handle every phase of
troubleshooting and servicing. Each book is co-authored by
A, A, Ghirardi whose manuals have heilped train more service-
men than any other books or courses of their kind!

1——Radio and Television Receiver
TROUBLESHOOTING AND REPAIR

A complete guide to glromable professional methods. For the
beginner, it is a comprehensive training course. For the experi-
enced serviceman, it is a quick way to '"brush up’’ on specific
jobs, to develop |mproved techniques or to find fast answers
to puzzllng service problems. Includes invaluable '’step-by-
step’’ troubleshooting charts that show what to look for and
where. 820 pages. 417 illustrations, price $10.00 separately.

2—Radio and Television Receiver
CIRCUITRY AND OPERATION

This 669-page volume is the ideal guide for servicemen who
realize it pays to know what really makes modern radio-TV
receivers “tick’” and why. Gives a compiete understanding of
basic circuits and circuit variations; how to recognize them at
a glance; how to eliminate guesswork and useless testing in
servicing them. 417 illus. Price separately $9.0

Special lfow price . . . you save $2.00

If broken into lessons and se:
these two greal boaks as a hargaln at $100 or more!

Under this new offer, you buy both books for only $17.00 . .
you uave $2. nd have the {)rlvuexe of paying in easy install-
me;lnlsi \«hlle you use them! No lessons to wait for. You learn fast—
And righ

- o
STUDY 10 DAYS FREE! -|

Dept. PR-100, HOLT, RINEHART & WINSTON, INC.,
Technical Div., 383 Madison Ave.,
New York 17, N. Y.

0 Yyou 8BS a "course. * you'd rerard

Send books below for 10-day FREE EXAMINATION. in 10
days 1 will either remit price mdicaled (plus postage) or return
heoks postpaid and owe you nothing.

a Radlo & TV Receiver TIOU!LESHOOTING & REPAIR (Price
10.00 sepnraug
a Radlo & TV CIRCUITRY & OPERATION (Price $9.00)
heck here for MONEY VING COMI NATION OFFER
e $2.00. Send bolh 0! above b s at spedal
prlce ol only $17.00 for the two. (Re%ulm prlce $18.0
00.) Payable at rate of plus postage aﬂgr 10
days il ynu declde to keep hooks and 33 a month for 3 months
until the total of $17 00 has been paid. I
SAVE! Send cash with order and we pay postage.
Same return privilege with money promptly refunded. I

Clt{ 70ne. %tal ____________________________________
Outside —3$10.50 for TROUBLF?HOOTING & REPAIR;

$8.30 lo‘r CIRCUITRY & OPERATION; $18.00 for both. Cash
only, but nioney refunded if you return books in 10 days.

12

fairs; what is needed is hard work and
planning. So many winners have gone
on to important careers in science as a
result of their endeavors in the fairs that
it behooves you to take up this chal-
lenge. The science project for this month
is the “Reaction Timer.” We will have
another for you next month and we wel-
come your comments on our new policy
of encouraging electronics projects for
science fairs.

“Since land-based missile stations
in Europe would be notoriously
easy prey for the enemy, we may
do well to consider launching a
massive building program of sea
stations—submarines and surface
ships—which could launch these
IRBMs (Polaris and Regulus).”
The above quote is from the “Blue-

print for Defense” article published in
Electronics Illustrated on July 1958. In
view of the common sense of such a con-
cept for our defense it is strange that
the highest priority was not assigned to
its development. However, the news-
papers recently announced in bold
headlines that the Polaris missile has
just been successfully test fired from
two different atomic submarines. At
last, more than two years after EI sug-
gested this program for our defense, our
Defense Department comes up with it.
We feel it could have been done sooner
with a crash program. We point this
out to you to indicate that EI does not
concern itself only with gadgets—we
think big too!

Be with us next month for some
interesting new build-it-yourself ideas
including a 1-tramsistor pocket-sized
Citizen’s Band receiver.

Would you like a “Letters to the Edi-
tor” column? This would be turned over
to you, our readers, to sound off at EI, or
on anything electronic and of mterest to
other Electronics Illustrated readers.
Let us know what you think of this idea.

A

Electronics Illustrated
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AVLLIED value-packed 196]

44a44-PAGE ELECTRONICS CATALOG
including products available only from Allied

send for it today!

1961

ou®m 40'” by

00
taLQO 2
:'.::n Waosies?

SAVE MOST ON

' EVERYTHING IN ELECTRONICS
rRAD!?

i Aargpret 000 .. ® Newest Stereo Mi-Fi Systems—

I l Everything in Hi-Fi Components
L/"‘ ‘ ® Money-Saving, Build-Your-Own
c——

KNIGHT-KITS* for Every Need
® Best Buys in Recorders & Supplies
® Newest Public Address Systems,

Paging and Intercom Equipment
EASIEST $ TERMS T o Amateur Receivers, Transmitters,
O N Lv D Ow N 22 and Station Gear
7S, $= é Citizen's Band 2-Way Radio

Yes, only $2 down on orders up to $50; only
$5 down on orders up to $200; only $10 down
over $200. Up to 24 months to pay. %

ALLIED Exclusives:

® Huge Listings of Parts, Tubes,
Transistors, Tools, Books

® Test and Laboratory Instruments
e o TV Tubes, Antennas, Accessories
[

MONEY-SAVING KNIGHT-KITS®—the very best in Get every buying advantage at ALLIED: lowest money-
build-your-own electronic equipment—designed to saving prices, fastest shipment, expert personal help,
save you money, easiest to assemble—the only easiest-pay terms, guaranteed satisfaction.

kits offered with Free Inspection Privilege. See the
complete selection of Stereo hi-fi kits, Hobbyist
kits, Test Instrument and Amateur kits. KNIGHT- send for the bigges!
KITS are an exclusive ALLIED product. electronics catalog!

KNIGHT® STEREO HI-FI—comparable to the best in
quality and performance, yet priced far lower in
cost. Select super-value KNIGHT components or
complete systems and save most. Also see the

SSSSSSESSsaESeeSs fl

a
r
ameEs

ALLIED RADIO, Dept. 91-K
100 N. Western Ave., Chicago 80, NI,

»

»

»

.
largest selection of famous-name stereo hi-fi com- : u
ponents and money-saving ALLIED-recommended 3 [] Send FREE 1961 ALLIED Catalog. H
complete hi-fi systems. 5 s
. »
ALLIED RADIO Ve :
: :

.
th TION GUARANTEED 1 .
our 4™ yeor su;:v:;u. N oty BACK . Address .
. .
: City oo Zone—State ——— :
] [

World’s Largest Electronic Supply House

October, 1960 13
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..electronics in the news

SKY EYE FOR TV: The Editors of Electronics Illustrated are accus-
tomed to receiving photos of pretty girls holding things from the
manufacturers of tubes and other electronic components. We thought
you would like to see this one
because (look at the tube, now,
lads) this one shows the RCA
Vidicon television camera tube
used in the TIR0OS weather satel-
lites to take pictures of the
Earth's cloud cover and weather
patterns. By now the small size
of "television tubes" creates no
sensation, but there is no pic-
ture tube this small, and we
fondly remember when a TV cam-
era tube was big enough to smash
over the bow of a battleship,
leaving enough glass left over
to christen a destroyer. The
tiny "eye" 1s remarkable when
you think of the thinness of the
electron beam needed to scan its
matrix, which is smaller than
the cornea of your eye. Tube
is ruggedized for launching....

True robots come a step closer
with this machine that learns in
a way very similar to that in
which a human learns. The ex-
perimental Mark I "Perceptron,”
developed by the Cornell Aero-
nautical Laboratories, recog-
nizes shapes, such as letters
of the alphabet. Unlike other
"reading machines," the Percep-
tron does not compare what it
"sees" with a pre-stored set of
samples. Its photocell sensing
units have random connections to
a set of "association units,"
which are roughly the equiva-
lent of a memory. The associa-
tionunits feed "response units"
which provide an output. In its
present form, the machine tries
to display what it "sees" on a
lamp panel. If it has seen incorrectly, the human "teacher" cor=-
rects it. Gradually the machine "learns," so that it is not easily
fooled by changing type faces, etCe. ceeoee.

14 Electronics Illustrated
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RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
yOU CAN AFFORD!

*2] Yes, this great course costs far less than cn‘y‘tra{nim_; _on its king
INCH given by other major schools! Radio-Television Traiaing Schooi
Receives Kiflinauded will train you for a good job in Television or Industrial Elec-

sronics — AT HOME IN YOUR SPARE TIME

Think of it — a complete training program iacluding over

120 lessons, Fourteen Big Radio-Televisian Kits, Complets

Cclor-TY Instructian, Unlimited Consultation Service . ..

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

And what's more — you can (if ysu wish)
OPEN YOUR OWN RTS-APPRCYED AND
FINANCED RADIO-TV SERYICE SHOP

We Want Many More Shopas This Year

Thiz 38 year old trainizg arganization —
called RTS, that's Radic-Television
Training School — wants to establish a

COMPLETE string of Radio-TV Repair Shops in
colon principal cities throughout the U, &,

So far, a great many such shops are
NSTRUCTION NOW IN BUSINESS AND PROSPER-
APPROVED INCLUDED ING, We are helping and training
SERVICE ambitious men to Eecome future
owners and operators of thess
shops in all areas.

FOR UNSEILLED
INEXPERIENCED MEN ONLY -
WE TRAIN YOU OUR WAY!

PUH (1otary AT
-

Get your free book on the [
FAMOUS RTS BUSINESS PLAN

find out how ycv cen cpen !

A REPAIR SHOP OF YGUR OWH ‘

you build these
and other units
Y
We must insist that the men
we sign up be trained in
Radio-TY Repair, Merchan-
dising and Sales by our

training methods—because
WE KNOW the require-

& .. ments of the industry.

% *tubes Therefore, we will TRAIN

- . luded YOU . . . we will show
S T you how tc earn EXTRA
CASH, during the first

RADIO-TELEVISION month or two of your

We supply and finonce your equipment

When you are ready and qualified to operate \
one of our RTS-Approved TY Repair Shops
WE WILL SUPPLY AND FINANCE EVERY I
BIT OF EQUIPMENT YOU NEED TO GET

STARTED plus an inventory ol parts and
supplies. in other words we will stake you
. . . AN OFFER NEVER MADE BEFORE BY

| ANY TRAINING ORGANIZATION. Under TRAINING SCHOOL training period. YOU
i the RTS Business Plan you recesive: 815 East Rosecrans Avenue. lngBP ’I{O'QUMRINPC-'}E'I'SEE
ifornia . TRAIN K
| 1. An efectric sign for 6. Flans for shop Lozfanuglagr Se;gCal o) PLACE IN YOUR SWN
the shop front. arrangement. -
2. Complete laboratory 7. tastructions on how HOME, IN YOUR
of test equipment. to go into business.
| 3. Letterheads, calling 8. Continuous consul- SPARE TIME!
cards, repair tickets, tation and heip.
ete. 9. The right to use c
4. Basic inventory af BTS Scal of [
tubes, parts, Mporoval. and the
supplies. RTS Credo.
5. Complete advertising 10. The right to use
and promoetional r Whe Famous
material. Trade Mark.

|
2 b I I E G G JEM JED GEh G N G I iR S I gl g B o an ]

RADIO-TELEVISICN TRAINING SCHOOL

S 815 East Rosecrans Avenue. Dept, EI-100

> LluslNiSS Los Angeles 89, California

2 PLAN

TS SEND ME FREE — all of these big oppertunity books —

§ FITTEA] Good Jobs in TV-Electronics,’ **A Repair Ghom of Your Own'
SAMPLE y'§ <) and ‘‘Sample Lesson.’’ | am interested in:

LESSON [] Radio-Televisian |} Induitrial Klectronics

£ " - {Autemation)

RTS’ Membership in The
Association of Home Siudy
Schools is your assurance of
Reliability, Integrity, ond
Quality of Training.

please print

October, 1960 15
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IT'S FUN TO BE AN
ARMCHAIR ADVENTURER

With a NATIONAL NC-60 SPECIAL
Shortwave Radio Receiver you
can cross the six continents in the comfort of your favorite chair,
visit foreign lands, eavesdrop on aircraft, ships at sea and
radio hams. Enjoy standard broadcast too, with this powerful
new radio receiver. Suggested price only $59.95. Write for
literature and name of nearest dealer.

JOIN THE NATIONAL ASSOCIATION
OF ARMCHAIR ADVENTURERS

SEND 50c for membership certificate and exciting new book on
Shortwave Listening. Tells when, where, how to fisten, provides log
for listing countries you hear. SEND 50¢ to:

National RADIO CO., INC.

MELROSE 76, MASS.

A wholly owned subsidiary of National Company, Inc
Export: AD AURIEMA, INC. 85 Broad St., New York, N. Y., U.S.A.
in Canada: CANADIAN MARCON} C0., Toronto 17 i

QUICKLY CUT HOLES

in metal, plastics,
hard rubber...

ROUND SQUARE KEY Lo

GREENLEE CHASSIS PUNCHES

Make smooth, accurate openings in 1}4__
minutes or less ... for sockets, plugs,

controls, meters, panel lights, etc. _
Easy to use . . . simply turn

with wrench. Many sizes
and models. Write for literature.

GREENLEF
-y

GREENLEE TOOL €0.1915 Columbia Ave., Rockford, lilinois

16

.. .News

Handy . ... A self-reaching, self-feel-
ing simulated human hand was an-
nounced by Czech researchers at the
recent International Congress for Auto-
matic Control in Moscow. In its foam-
rubber ‘“flesh” are carbon granules
similar to those used in carbon micro-
phones. Pressure on these granules re-
sults in changes in their total resistance,
causing a varying signal to be delivered
to a control device. Signal strength is
proportional to the area and pressure of
the rubber “skin” in contact with the
subject, and the control device can ‘“de-
cide” on the amount of pressure needed
to perform a task.

Also reported at the Congress were
Norwegian and British optical flame
cutters which could cut a ship’s plates
directly from plan drawings. An optical
system follows lines on the drawing, and
servos guide the cutting flames along
the corresponding paths on the metal
material.

American experts at the Congress
were impressed by strides made by Iron
Curtain Countries.

—C——

Space Race . . . . Ground-control
equipment for the recovery of space ve-
hicles has already been developed, it has
been announced by Sperry Phoenix
Company, a division of Sperry Rand.
Called MAN for “microwave aero-
space navigation,” the system enables a
ground computer to take control of the
space craft, calculate and maneuver a
smooth approach, slow the vehicle down
and land it. The MAN system uses a
single ground-control radar housed in
a highway van, and transponder equip-
ment aboard the spacecraft. If the re-
entry path length is greater than 350
miles, more MAN trucks can be added,
and the control of the spacecraft then
“handed” over to second, third, etc.
MAN units as the spacecraft enters
their range. Each MAN unit tracks the
spacecraft by radar, “asks questions”
and “issues commands” over the same
radar frequency band. Human opera-
tors can override MAN’s automatic
features at any time.

Electronics Illustrated
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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 brings you the first truly lower cost, MODERN

UALITY Television Home Training; trajning de-
sngned to_meet Coyne standards Not an old Radio
Course with Television ‘“‘tacked on.”” Here is MOD-
ERN TELEVISION TRAINING including RADIO,
UHF and COLOR TV. No previous experlence needed.
Personal guidance by Coyne Staff

The institution Behind this Training

Famous for over a half century. COYNE occupies this entire
burlding which is the new home of COYNE. COYNE’S modern
resident training of men for Television, Radio, Klectronics and
Electricity
has produced
thousands
of successful
graduates,

B. W. CBOKE, Jr., Presidest FOUNDED 1898

ELECTRICAL SCHOOL
CHARTERED AS AN EDUCATIONAL INSTITUTION
NOT FOR PROFIT
1501 W. Congress Parkway, Chicago 7, Dept. 70-H8

MAIL COUPON NOW FOR DETAILS FREE i

October, 1960

Prepare now
IN SPARE TIME
AT HOME

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 Guides 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 list 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 is 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 OR WRITE TO ADDRESS BHOW
FOR FREE BOOK

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

| COYNE Television
Home Trcining Division

Dept.70-H8 —New Coyne Building
1501 W. Congress Parkway, Chicago 7, lllinois

i Send Free Book and details on Television Home
I Training. This does not obligate me in any way.

| Name.

-} ciry

Address.

State.
(11 is understood no solesmen will call.)

17
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BIG MONEY

IN THE /Ml CORNERS OF
; THE wom.o-

in TElEVlSlﬂN RADI,
ELECTRONICS, RADAR,  SONAR

CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete Course.

Why be satisfied with less? CTS Shop
Method Bome Training makes learning
easy. You learn by working with actual
equipment. You recelve Comprehensive
training from the start. Can EARN AS
YOU LEARN. You become qualified to
open your own Eleetronics Repair b
or to gain high pay as a TV, Radto,
Eletironies, ete. Technician.

19 TRAINING KITS INCLUDED!
You receive a Multl-Tester, Oselilator,
Signal Trucer, Oscilloscope, Signal Gen-
erator, Elentronlc Timer, Regenerative

Radlo, 24”7 TV set (optional) and ot.her
vnlunble uqllng equmment FREE K
and TWO EE LESSONS yours for the

asking! No obligauo

CHRISTY TRADES SCHOOL
Dept. T-1013, 3214 W, LalwrenceAve

Chncaqn 28

' CHRISTY TRADES SCHOOL, Dept. T-1013

l 3214 W. Lawrence Ave., Chlcago 25, ik

Please send me the 3 FREE BOOKS and Special Form for
' PAYING LATER from EARNINGS MADE WHILE LEARNING.

l NAME____ .~ =

]! G R ZONE. _ . STATBoocccainn i

e e S S S S S — |

enjoy F.M.

n your GAR in your HOME
or EVEN IN Your POCKET witn

THIS EKERADIO TUNER. DEVELOPED
AND SOLD BY EKERADIO SINCE 1347

FEATURES

POWERFUL SUB-MIN H.F
TUBE, PRINTED CIRCUIT DIS-
CRIMINATOR. HEAVY DUTY
TUNING CONDENSER. Operates
on small batteries, works with
any car, home, portable radio
or amplifier. WILL NOT WEAR
OUY. Has a greater tuning
range than all F M SETS 88—
108 MEG F M plus v.h.f. AIR-
CRAFT BAND. THIS TUNER IS
WIRED, TESTED AND PERMA-
NENTLY ADJUSTED. WILL
OUT PLAY ALL F-M SETS
WITHOUT ANY ANTENNA.

{proven facts since 1947)

MADE IN PASADENA, CALIF.. BY
AN AMERICAN WITH AMERICAN _ $9.95 each
MADE PARTS FOR AMERICANS. in lots of three
INCLUDED WITH THE TUNER S,
CHASSIS SHOWN YOU RECEIVE A $12.00 each
SWITCH. A PLAN FOR TWO Q
TRANSISTOR AMPLIEER. ALSS & lots of 1.00
PLAN OF THE TUNER. $8.00 each
EARPIECE FOR

THE TUNER CAN BE MOUNTED IN
YOUR SMALL PLASTIC BOX. ABOVERSSZ00

WHEN ORDERING BE SURE TO ENCLOSE THE AMOUNT
FOR THE TUNER OR TUNERS. PLUS 20c FOR POSTAGE
AND HANDLING AND A SELF-ADDRESSED GUMME

NO C.C.D. ORDERS. In CALIF. ADD TAX. SEND ALL
ORDERS TO EKERADIO, 650 N. FAIR OAKS. PASADENA,
CALIFORNIA.

PRICED SO EVERY-
ONE CAN OWN ONE

18

.News

Fisher Radio announces the Dynamic
Spacexpander, a unit designed to im-
prove the sound from your hi-fi system
using the reverberation technique. The
model K-10 can be used with all high fi-
delity systems using separate preampli.
fiers or having tape monitoring facili-
ties. Priced at $59.50, from Fisher Radio
at 21-21 44th Drive, Long Island City 1,
New York.

Micropoise, Rek-O-Kut’s new stereo
tone arm, features a single cable which
terminates in two color-coded leads,
ready to plug into the amplifier, and a
ground wire. Both the 12” and 16”
models can be calibrated to track at
from 0-6 grams. The 12” arm, model
S-220, is priced at $29.95 and the 16",
model S-260, at $34.95. Rek-O-Kut is in
Corona, N. Y.

—Q—

H. H. Scott has introduced a rede-
signed model of their 299 stereo ampli-
fier equipped for higher output wattage.
Complete specifications on the 299B are
available from H. H. Scott, Department
P, 111 Powdermill Road, Maynard
Mass. $209.95.

——y—

Sonotone has a crystal cartridge
priced at $6.45 with two sapphire styli.
Mounting brackets provide for snap-in
installation. Specs on the “12” series are
available from Sonotone, Elmsford,
New York.

Electronics Illustrated
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Accredited by the National

Home Study Council

good fraining
doesn’t cost . . .
it paysl

co’"’"ercial

Get Your FCC
License Quickly

Cleveland Institute Announces an EXCLUSIVE
Technician Training Program in Computers,
Servo Mechanisms, Magnetic Amplifiers and others

Other advanced fields covered include Basic Math, A. C. Circuit
Analysis, Pulse Circuitry, Color TV, Radar, Advanced Measuring
Techniques, Industrial Eiectronics, Instrumentation, Automation,
Radio Telemetry. Send for informatien today.

We guarantee

to train you until you recelve

Your FCC License All 3
FREE

—or your money back

The Master Course in Electronics witi provide you with the
mental tools of the electronics techniclan and prepare you for
a First Class FCC License (Commerciat) with a radar endorse-
ment. When you successfully complefe the Master Course, If
you fall to pass the FCC examlination, you will receive a full
refund of all tuition payments.

GET THIS HANDY POCKET
ELECTRONICS DATA GUIDE

Free..

Puts all the commonly
used conversion fac-
tors, formulas, tables,
and color codes at
your fingertips. Yours
absolutely free if you
mail the coupon in 30
days. No further obli-
gation!

TO GET THIS

FREE GIFT, MAIL
COUPON Within 30 Days!

Cleveland Institute of Electronics
4900 Euclid Ave. Desk El-2% Cleveland 3, Ohio

October, 1960

a successfut laa for . . .
Electronics Training

\E

Cleveland Institute of Electronics
4900 Euclid Ave., Desk El-25 Cleveland 3, Ohio

Please send Free Booklets prepared to help me [J
get ahead in Electronics and a free copy of your

“pocket Electronics Data Guide.!” I have had |
training or experience in Electronics a3 indi- ]
cated below:
O Military [0 Broadcasting I
0 Radio-TV Servicing [J Home Experimenting 1
0 Manufacturing [ Telephone Company 1
0O Amateur Radio [ Other. :
In what kind of work  In what branch of §
are you now engaged'f Electronica are you l
—— interested? 1
]
Name - Age_ ||
Address ]
City. Zone_ . State 1

www americanradiohistorv. com
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per
pound
‘J{

Clip ou
a mail

2418 Everslt Ave.
CHELSEA 50, MASS.

e$

ADIO-TV PARTS
|

BY THE POUND

NOwW
NOW
NOW
NOW
NOW
NOW

per pound

Worth $100,
Worth $50,
Worth $85
Worth $75
Worth $60

500-1000 pcs.

BUY 4 % 5th FREE!

Paper Condensers Worth 560

, Ceramics, Precisions. Worth $70
Include

on Resistors

returned

2594 i
INCLUDE

with sutficient
POSTAL ZONE in address.

‘Tiny'
ORDER:
excess
vs.

orders,

MONEY BACK GUARANTEE
[J ONE POUND Precision Resistors
rated. net 30 da

postage:

B FREE GIANT
C.0.D.

BARGAIN CATALOG
WRITE FOR YOURS!
To

check or M.O.

[J ONE POUND Discs & Ceramics
HOW

] ONE POUND Ceramic Condensers
] ONE POUND Discs

[J ONE POUND Disc Condensers
[J ONE POUND Carb
[J ONE POUND

I
L
o
(=]
o
=
°
@
=
=
=
L
(2]
(- 4
-]
=
O
L
o)
4
=
o
3
=]
2
>
"
—
=
o
[72]
o
o
o
—
[
o
>
(o)

JUMBO PAKS*

NEW CATALOG
Big Savings...
FAMOUS MAKES!

AGGORDIONS

retail prices
of comparable
accordions ...

V4 OFF

< IMPORTERTO YOU!

——
— Buy DIRECT from World's Largest
ﬁ — 1 Dealer. Compare our low Importer-
— | to-You prices . . . see how much you
— 3 . save! All famous Italian makes. ..
RN | over30models...latest features, new

colors! Small down payment—amazingly
E-Zterms. 5-day FREE Playing Trial.
100% customer satisfaction assured.
FreeB Gifts for pr ess. Trade-i
welcomed—free appraisal. Rush coupon for
new color catalogs. No obligation. Write
ACCORDION CORPORATION OF AMERICA
2003 West Chicago Avenue
Dept. EL-100, - Chicago 22,1llinois
— —— -,
ACCORDION CORPORATION Of AMERICA l
Dept. EL-100,2003 W. Chicago Avenue, Chicago 22, lllinols I
I Rush Color Catalogs and ‘‘Importer-to- You'’ prices on famous-make
' accordions . . . FREE.

NAME
(0§ TN == S S Zone......STATE.cceooe.. |
e i o s . e 2 Gt e A G e S St e S

20

S SSiSSC  gas

An FM/Multiplex stereo tuner incor-
porating an inverse feedback circuit
which the manufacturer says will im-
prove response, lower distortion and
control program frequency deviation
has been announced by Sherwood Elec-
tronic Laboratories. Model S-3000 III is
designed to accommodate the Sherwood
model AMX multiplex adapter. Priced
at $110.50 from 4300 N. California
Avenue, Chicago, Illinois.

S T

A lightweight, low-cost “bookshelf”
speaker system, the Troubadour, has
been added to the Madison Fielding line
of Crosby Electronics, Inc. The enclo-
sure measures 9%9x14” and can be used
as a portable extension speaker or per-
manently positioned. This unit comes in
hand-rubbed walnut, mahogany and
black ebony. Price, $29.95. 135 Eileen
Way, Syosset, N, Y.

R .

A new Shure Brothers magnetic
stereo cartridge designed for use with
record changers has been put on the hi-fi
market. The M8D is priced at $16.50
including a 7 mil diamond stylus. Fur-
ther information available from Shure,
222 Hartrey Ave., Evanston, 111,

Electronics Illustrated
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L 1] 14
PROGRESSIVE RADIO "EDU-KIT" @
A Practical Home Radio Course
% 12 RECEIVERS i
% 3 TRANSMITTERS % No Additional Parts or Tools Needod
*
X SIGNAL TRACER EXCELLENT BACKQROUND FOR TV
% AMPLIFIER
% CODE OSCILLATOR * Sol¢ in 79 Countries
YOU DON'T HAVE TO SPEND
offers you an outstanding PRACTICAL HOME RADIO COURSE at a
Our Kit is designed to train Radio & Electronics Technicians, making
tion practi and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY EraiL.
You will learn how to build radios, using regular schematics; how to wire and solder
punched metal chassis as well n the latest development of Printed Circuit chassis.
You will learn the basic pr: s of radio. You construct, study and work with
and practice code, using the Progressive Code Oscillat ou will learn and practice
ng the Progressive Signal Tracer, Progreulve Signal lhnjector. Progres-
e

]

with the New
Now Includes % No Knowledge of Radio Necessary
% $SQ. WAVE GENERATOR

% Scheol Inguiries Invited
% SIGNAL INJECTOR
HUNDREDS OF DOLLARS FOR A RADIO COURSE
s of home training. You will fearn radio theory, construc-

in a professional manner; how to service radios. You will work with the standard type of
RF and AF amplifiers and osclllatorl. detector: test equipment. You will learn

& Electronics Tester, Square Wave Generator and ying

$2595

s -ra
o SET OF TOOLS
SOLDERING IRON
ELECTRONICS TESTER

PLIERS.CUTTERS

ALIGNMENT TOOL

WRENCH SET

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE o QU'ZZES
TELEVISION RAD

T UB

CONSULTATIDN SE
AMATEUR LICEMSE TRAINING
PRINTED CIRCUITRY

te
will receive training for the MNovice, Techn cran and General Cla un of F.C.C. Radio
Amluur I.u:en . _You will build 20 Receiver, Tra tter, Square Wave Generator, Code
Sign. Tracer and Signal Injector rcL ls and learn how to operate them. You
le receive an excelient background for televisior, Hi-Fi and Electronics.
Absolutely no previous knowledge of radio or Llence s required. The ‘‘Edu-K
product of many years of teaching and engineering experience. The ‘‘Edu-K w
vide you with a basic education in Elechomes ard Radio, worth many times the complete
price of $26,95. The Signal Tracer alone is worfhh _more than the price of the en Kit.

You do not need the stightest background back have successfully
in radio or science. Whether you are inter- h. 79 coun-
ested in Radio & El|ectronics because you traes of the world The "Edu Kit*’' has been
want an mtere-hng hobby, a well paying carefully designed, step by step, so
business or a job with a future, you will find you cannot mal c a mistake. The "Edu-Klt"

‘Edu-Kit'" a wort| al ow1 you to teach yourself at your own
) thousand s necessary

radio kit in the waorld,

s the forerost educational
i of electronics training. The ‘‘Edu-

adio

universally accepted as the standard in t
odern educational prlnclple M “I_zrn by nomq ” ‘rhemiore you construct,
learn schematics, sludy theory, 11 ly integrated pro-
gram designed to e an easnly learned !horcugh and mterest blckground in radio.
You begin by exnm g the various io parts of the ** Ed then learn the
function, theo these parts. Then you ild Ie radio. With this first
set you will en)oy llslenll‘lq to regular bmadca: :ntmns, Iearn theory practice testing
and trouble-s ootlng Then you build a more adwanced radio, learn more ad ced theory
and technique: in a progressive manner, and a our own raf ou  will
find yourself eonstructmg more advanced muiti-t. be radio circui and deing work like a
professional Radio chn p
Included in the ‘ Edu- Kl th course are tweft Receiver, Transmitter, Code Oseillator,
Signal Tracer, Squure Wave Generator and Signal Injector circuits. These are not unprofes-

sional exper radio circuits, constructed by means
professional wiring and soldering on m.m chassis, plus the new method of radio construc-
tion known as ‘‘Printed Circuitry.’”’ These circuits operate on your regular AC or DC house

' THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 20 di
tronics circu

erent radio and elec:
each guaranteed to operate Our Kits contain tubes,
mica, ceramic and rd
punched metal chl s, Instruction
volume controls and switches, etc.
on, you recelve Printed Circuit materials, including Printed Circuit chassis,
I tub. sockets, hardware and instructions. You also receive a useful set of tools, a
ional electric soldering iron, and a seif-powered Dynamic Radio and Electronics
The *‘Edu-Kit'’ also vnclude. Code Ins(rueﬂonl and the Froqr
in addition to F.C.C.-type Questi A ar Radio A training. You
wlll also receive lessons for serv mg wl(h the Proqrenlve Signal Tracer and the
9n Injector, a High Fidelity G lde and ® Quiz Book. You receive Memb: in
ladlo-TV Club, Free Consultation Certificate of Merit and Discount Prwlleqes.
You receive all parts, toois Everythmg is yours to keep.

Manuals, ook-up wire, solder,

mnructmn., ’etc

[ PRINTED CIRCUITRY |

At no increase in price, the “Edu-Kit"”
now includes Printed Circuitry. You
build a Printed Circuit Signal Injector,
a unigue servicing instrument that can
detect many Radio and 'l'V troubles.
This revol Yy new ¢t of

] Send *“Edu-Kit'" postpaid.
3 Send “‘Edu-Kit” C.0.D.

radio construction is now becoming

popular in commercial radio and TV sets. Name .............. 20—
A Printed Clrcuit is a special Insu-

lated chassis on which has been de-

posited a conducting material which Address .....i....ceie..

takes the place of wiring. The various
parts merely plugged in and soldered
to terminals.

Printed Ccrcuit(y is the basis of mod-
ern Automation Efectronics. A knowl-
edge of this subject is a necessity today
for anyone interested in Electronics.

"TUNCONDITIONAL MONEY-BACK GUARANTEE

[ SERVICING LESSONS |

learn trouble-shooting and
servicing a progressive manner. You
will practle- repairs on the sets that
y construct. You will learn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the dynamic
Rad & Electronics Tester. While you
arc learning in this practical way,
will be able to do many a repair job for
your friends and neighbors, and charge
ees which will far exceed the price of
the ‘*Edu-Kit.’” Our Consultation Service
will help you wl(h any technical problems
you may ha

You w

). "Stataitis, of 25 poplar ¥ Pl., Water-
bury, Conn,, writes: ive repalred
several sets for my friends, made

money. Tha ‘*Edu-Kit’ :Ild for lee". 1

was ready to spend $240 for a Course,

:ut 1 found your ad and sent for your
it

ROM OUR MAIL BAG

Ben Valerio, P. 0. Box 21, Magna,
Utah: **The Edu-Kits are wonderful. Here
| am sending you the que-hons and also
the answers for 3 have been in
Radio for the Iast levcn years, but like
to work with Radio Kits, and like to
build Radio Te;tlng Equnpm ent. | en-
joyed every minute | worked with the
different kits; th. Signal Tracer works
fine. Also like to let you know that |
feel proud of becominq a member of your
Radio-TV Clu

Robert L.
Huntington,
drop you &
ceived my Edu-K
that such a ba

1534 Monroe Ave.,
“"Thought | would
es to say that 1 re-
and was really amazed
rgain be had at such

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

CEIVE FREE BONUS
R KITS WORTH $7

1 enclose full payment of $26.95
I wiil pay $26.95 plus postage.
{7 Rush me FREE descriptive literature concerning “Edu-Kit.””

PROGRESSIVE "EDU I(ITS" INC

1186 Broadway, Dept. 529AE, Hewlett, N. Y.

— — ]

S,
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New

from H. H. SCOTT
EASY TO BUILD

fm tuner kit

Write for details

H.H. SCOTT

H. H. Scott Inc., Dept. EI-10,

111 Powdermill Rd., Maynard, Mass.
Rush me complete information on your
Wide-Band FM Tuner Kit and your com-
plete stereo component catalog.

Name ___

Address .
City —
State LI

* REMARKABLE
= PRACTICAL
« SCENTIFIC

Idec! for party music, help-

ing Johnny with studies,

longuoge proctice, sleep
leoraing, wnlimited com-
mercial use disploys,
dictation, exhibits, promo
tions, broodcost progroms.

from the electronics
laboratories

ENDLESS
TAPE

fits any recorder

by, =5 FOR AUTOMATIC
W' ano continuous
PLAYBACK

o
U SN

AUDIO-VENDOR

M your deoler con t

NOTHING

TO CHANGE

NO REWINDING

ALWAYS READY

FOR USE

/. COUSINO ELECTRONICS
CORPORATION

2109 ASHLAND AVE.
TOLEDO 1, OHIO

Tape never leaves magorine, which serves os
convenient and protective storage cose.
Choice of 12 or 26 minute topes.

record or erase as with standard re-wind tapes

22

S5 wpply you, wrte
N dect

.. .News

-

Maximum signal-to-noise ratio and
precise level control are promised by a
new VU meter, the model VU-100 “Gib-
son Girl” by Robins Industries Corp. It
is designed to enable a tape recordist to
establish balance and then repeat the
identical value, and to help prevent tape
saturation beyond the erase capabilities
of the recorder. The 4%’ meter mounts
in a 234" hole, is 1%” deep, has 2-color
scale, modulation and VU calibrations,
dual impedance units and other fea-
tures. A recorder’s modulation indica-
tor or integral meter may be calibrated
against this precision device. Price:
$22.00, from Robins, 36-27 Prince St.,
Flushing, N. Y.

— s

A new electronic sequence timer for
such things as automatic washing ma-
chines was recently demonstrated by
P. R. Mallory & Co. The timer has no
moving parts. Instead it uses semicon-
ductor switching modules triggered by
an electronic “clock,” and transistor
amplifiers to control the mechanical
cycles. In the demonstration washer, no
changes were made in the ordinary fill,
agitate, spin-rinse and spin-dry mecha-
nisms. The electronic timer is not com-
mercially available but was installed in
the washer to demonstrate timing and
control techniques Mallory expects to
come into wide use in the next several
years. First uses will be in industrial
equipment and processes, by adapting
timer to existing machines.

Electronics Illustrated
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NOW! McGraw-Hill's Low-Cost Home Course Shows

HOWTO FIX TV

Radio and Record Changers

RIGHT AWAY

ven if you've never looked
inside a set before!

AT LAST! At Amazing LOW COST—

a Complete TV-Radio Repair
Course. YELLS and SHOWS How to
do Every Job Quickly and

Easily—Make GOOD MONEY,
Full or Spare Time, in the
BOOMING Repair Business

PRACTICAL RADID
SERVICING

TELEvISIoN anp
U010 Repaiping

PROFITABLE
TELEVISION
TROUBLESHOOTING

PARTIAL CONTENTS

Television and Radie Repairing

— Testing, repairing. replac-
ing parts, 566 pages. 700 *This-
Is-How"’ glct.ures, diagrams. By
John Markus, Feature Ed., Elec-
tronics Magazine,

Practical Rudio Servicing —

ow would you like to be boss of
H a nice T'V-radio-record changer
repair business — making $50 to $75
spare time, or $150 and up in your
own shop?

Now, thanks to McGraw-Hill's
new 6-volume Course, you can get
started right away! This Course
brings you EVERYTHING you
need to “cash in” on the TV-Radio-
Changer boom. Over 2,350 pages of
money-making ideas and techniques
by top factory enginéers and elec-
tronics experts. TWO HUGE
TROUBLESHOOTERS tell exactly
WHERE to begin, WHAT tools to
use. THREE GIANT REPAIR
MANUALS tell and show how to
FIX troubles the easy way. “polish
off’* every job like a whiz. Complete
Home Study Volume guides you
every step of the way, tells how to
build your business into a spare- or
full-time MONEY-MAKER!

EARN While You Learn

Tested — and now used in repair
shops and by electronics instructors
— Course volumes are simple enough
for beginners, amaze “pros” with
quick, easy methods. Start you do-
ing simple repairs — and earning
money—after 30 hours (or less) of
reading and easy study. ABC pic-
tures and directions make tougher
jobs a "‘snap.”

and TRANSISTOR Detect-O-Scopes (Total Value $4.00)

FREE - whether l
you keep Course

or not — FOUR I
Charts. TV and RADIO Scopes en-
able you to s l
jiffy. CIRCUIT and TRANSISTOR l

DETECL-0-$COP i
=
=

P

oty Py
DETECT-O-5COPE 1

October, 1960

NO previous training
needed; TV repair business
pays well in good times or
bad. NO complicated for-
mulas. PLAIN ENGLISH
pictures and directions
cover ANY jobon EVERY
SET — tubes, circuits,
speakers, new ac/de,
am/fm/shortwave port-
ables, Color TV, even
what to charge for every
job and how to get cus-
tomers!

Age and Experience
No Barrier

Age doesn’t matter. Past
experience doesn’t matter.
Over 40 MILLION TV
sets, 130 MILLION radios
—and the shortage of re-
pairmen—mean big money
for you. Course makes it
easy to cash in, start your
own secure, profitable
business.

Easy-to-follow directions,
diagrams, drawings — with jo
sheet for every repeir job. 599
pages. 473 1ilus. By William Mar-
cus, Alex Levy, Electronic Train-
ing Experts.

Profitable Rodio Troubleshooting

—~WHERE to look and WHAT
to do for every trouble. How to
avold costly mistakes. handle
customers profitably. 330 pages.
153 ‘““how to’* illus. By William
Marcus, Alex Levy.

Prefitable TV Troubleshoeting —
Short-cuts to SPOT and FIX
every trouble—fast. for big prof-
its. By Eugene A. Anthony, Serv-
ice Consultant. General Elec. Co.

9 Repairing Recoré Changers -
Step-by-step plctures and
directions — how to set up serv=
fce_bench. etc. 278 pages. 202
A-B-C pictures. By Eugene Eck-
lund, Eng. DuMont Lab., Inc.

G(-mpmo Home Course Outline
— Qetting started in televi-
slon and radto servicing. How to
get the most out of your Course.
How to get ahead FAST. By
John Markus.

REPAIRING
RECORD CHANGERS

This Amating
Offer Saves You

$13.30
6 BIG VOLUMES

Inciuding
Home Course Outline!

Shows How to Get
Ahead Fast

SEND NO MONEY

Try Course 10 days FREE. (We
pay shipping!) If you don’t agree
it can get you started in a money-
making repair business — return it,
pay nothing. Otherwise keep it,
earn while you learn; and pay on
easy terms. Mail coupon NOW.
MeGraw-Hill Book Co., Dept. EI-10,
327 W. 41st St., New York 36, N.Y.

DETECT-O-SCOPE

t tube troubles in &

Scopes spot circuit and transistor
troubles. Make fix-it jobs easier,
faster. 16 x 21 inches each. ALL
FOUR (worth $4.00) yours FREE.

www. americanradiohistorv. com

r—{rms COUPON SAVES YOU $13.30|m=

McGRAW-HILL Book Co., Dept. Ei-10
327 West 415t 5t., New York 36, N. Y.

Send me — postpaid — for 10 DAYS' FREE
TRIAL the 6-Vol. McGraw-Hill TV, Radlo
and Changer Servicing Course, If okay, I'll
remit $4.95 in 10 days; then $5.00 monthly
for 5 months. (A total savings of $13.30 on
the regular price of Course and Detect-O-
Scopes.) Otherwise, I'il return Course in 10
days; pay nothing.

LSO send FREE (10 XEEP whether or not

I keep Course) the TV. RADIO. and CIR-
CUIT DETECT-O-SCOPE CHARTS, plus up~
to-the-minute Transistor Detect-O-Scope —
total value $4.00.

Name.......o... BOGOCT 00000 ! “Booooasaoos
(Please Prini Clearly)
AddIeSS, cous.ineeeronvrannsssnnsosnnosescne

‘Zone No.
[ 1 3 (if any)....State......

[J eneex nEre it 7gu Erefer to enclose dirst
payment of $4.93 with coupon. Same easy pay
plan; same 10-dsy return privilege for full
refund. £1-10

23
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proven reliablity. . . acclaimed by thousands . ..

KIiT WIRED

7 vac $59.95 $89.95
CITIZENS BAND 2-waY

COMMUNICATIONS TRANSCEIVER

that meets FCC regulations*

*EICO premounts, prewires, pretunes, and seals the
ENTIRE transmitter oscillator circuit to conform
with FCC regulstions (Section 19.71 subdivision d).
EICO thus givez you the transcelver in kit form that
you can build 2nd put on the air without the super-
vision of a Commercial Radio-Telephone Licensee!

And only EICO fers you all these other features:

s 5% gual fumction tube SUPERHETERODYNE (not
regenerative) receiver with RF stage for high sensi-
tivity—with the selectivity you need for reliable
operation. Contawuously tunable over all 23 Citizens
Band channeis.
» Exclusive bui't-in Super-Hush® noise limiter min-
imizes backgrotnd noise when the receiver Is feft
on in anticipaticn of a call, without the risk of miss-
ing a signal entailed In the use of a “squelch’” cir-
cuit in the presence of high ambient noise.
e Built-in AVC boosts gain on weak signals.
o Built-in 3” x 5” oval PM speaker and detachabie
ceramic-elemeni microphone.
e 5-Watt crystzl-controlied transmitter—can trans-
mit on any of the 23 Citizens Band channels.
* License available to any citizen over 18—no exams
or special skil required. Application form supplied.
e ANYONE can >uild this kit by following the easy
“beginner-tested’ step-by-step instructions.
e Variable “pi'" network permits matching to most
popuiar antennas.
e Covers up to 20 miles depending on terrain and
antenna height.
¢ Unique Posi-Leck® mounting bracket permits 3600
rotation and positive lock at 30° intervals,
e 7 tubes & 1 =tal (extra xtals available).
Compare — judge for yourself — at your neighbor-
hood EICO deale’. For free catalog of over 70 models
of easy-to-build professional test instruments, hi-fi
and ham gear, flll out coupon on Page 28

Mode 761:117 VAC & 6 VDC

Model 762: 117 VAC & 12 VDC

Including mounting bracket

56995 93,95

' T7 ®  33.00 N. Blvd.. L.I.C. 1, N.Y
® 1960. Add 5% in the West.

The “Petite,” a compact new exten-
sion telephone with illuminated dial, has
been introduced by Stromberg-Carlson
Division of General Dynamics for the
independent telephone industry. The
dial light glows dimly when the ’phone
is not in use, lights up brightly for dial-
ing when the handset is picked up. Sub-
scriber can turn off the light entirely by
a switch in the base. Although the “Pe-
tite” has no built-in ringer, a compact
wall-type bell box is available so that it
can be used as a primary telephone in-
stead of as an extension. The new nar-
row shape is intended to make the in-
strument more convenient for bedside
table and other applications.

-

A new wide-angle TV picture tube,
only 873" deep, has been demonstrated
by Philco Corp. An experimental
18-inch tube with 122° deflection, it was
shown at a recent engineering confer-
ence. It is flatter-faced than the familiar
17-inch, 110-degree picture tubes. The
newly-developed deflection system is
applicable to any size tube, and requires
less deflection power in both horizontal
and vertical circuits. Commercial pro-
duction is expected to begin soon, but no
date was given for use in TV sets.wr&

Electronics Illustrated
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NOW!
ol p"“
you 4 afford!

Ps o

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...Training that is proved and cested
in Resideat School shops and
laboratorses, by a School that is
the OLDEST and LARGEST of
its kind in the world,

MORE COMPLETE... You learr ALL PHASES of
Televisior-Radio-Electronics. |
LOWER COST... Other schaols make several courses gl
out of the material in our ONE
MASTER COURSE . . . and you
pay more for less traicing than
you get in our course at ONE
LOW TUITION! —

TOP PAY... UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Radio, and Electronics indestry!

Trained technicians are in growing demand at excellent pay—in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and

Communications, Automation, Radar, Government Missile Prcjects. SEND FOR FREE FULLY-
ILLUSTRATED BOOK AND
NATIONAL SCHOOLS SHOP-METHOD ]
HCME TRAINING, with newls added  YOU GET. .. ACTUAL LESSON TODAY.
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Al Tubes Individually Boxed
UNCONDITIONALLY GUARANTEED
SEND FO;O:R%NECYEAR
E COMPLETE TUBE
LIST & ORDER BLANK. YOUR
INQUIRY WILL PUT YOU
ON OUR MAILING
LIST

?
1 1ELTron
[ ] Send ::";ISon Ave,, Harrigoq O
2 EL;;C-,-RON';ES(U Year Prpg N. J.
(1) FREFR g ILLUSTR A 7R itPScription ¢,
hematic Diagram® FLUS ONE
state P
g Name.. B model g of g
FREE ! ..
a  City
-~

EICO TUBE TESTER MM = = = o

-
This brand new E}CO tube test- 0; 7
ar is yours absolutely FREE SAVE ON ALL This" Cotr Fill" 5
with every receiving tube order Self-Service n
of $190 or more within 80 duys. TUBES
n;;s"rsMan new tub:l n:;d' pix = Tube Checkers
jubea. a; e purghused from ere's a Partial List of
itioned console "
TELTRON for $34.95. Most Dften Used Tubes These oo fube cheokera "USED TV
Py have proven their worth in 500 TRADE-IN
uan., Type Frl:; busy repair shope. Let your TV’
D owe 33 B ube comomerstent LA ST | These sets are al)
. tubes. our - i nsive consoie
Quan. Type Price - XE s be returned in one week with § SFECES Ul fittle or
. . 3 {isle elflort m{vly’l?ﬁ' E‘;SY no tube replace-
Mt oM DOOR AND | me WCgR TR eN=ety
NEON LIGHTED 3 Jent sets for re-sale

Quan. Typs or your own second
.. 024 95 set. Slzes are: 187,
= 17> and 19”. None
smaller. Sets shlg})ed

FOB, Harrison, s

$] 4';\9.5-, :

All Transistor ]
PORTABLE RADIO KITS | . ]
No bigger than a packske of cigarettes. &
these powerful portables will amasze you
Can be assembled easily in 30 minutes.
Kit includes: handeome cabinet. trun-
sistors. printed eircuit. ear piece, resistor
condensers. sntanna snd inetructions.
Mholney back if not as advertined.

s d 95
ghioped |t vatue 1855 26

FOoB Our
Warehouse

New Price Schedule of Television

PICTURE TUBES

PICTURE GUARANTEED FOR ONE (1) YEAR

108P4 . 7.95 | 17CP4 .17.25 | 21AMP4 18.75
121P4 .10.75 | 17GP4 [17.95 | 21AP4 .21.25
148P4 .11.75 17HP4 . 16.49
14CP4 .11.95 | 17JP4 .16.48
14QP4 13.25 | 171Pa .17.45
16AP4 .16.45 | 17qP4 .13.23
16CP4 .12.49 | 17TP4 .16.49
Gun 16GP4 .15.99 | 17YP4 .16.49
Heavy Duty Soider Chan, 16KP4 11.95 | 20CPe .15.75
; \der gun for an¥ nel Masto, 16RP4 .11.95 | 20HP4 .17.75
Protessional sO1CET Ry Silumi- mcﬂll‘ cal Antenng 17ATP4.16.75 | 21ACP4.21.98 .18.
ype repaif job. BEALE | g xtra OF fringe, 17AVP4.1575 | 21ALPa 18.75 | 21YP4 .18.75

Incl. g

hen gunm is of
Noer Free th crsbr;

elmt. ange;
5' mast anpn, ¥l Aluminized on Any Tube. 34.00 Extra.

8 sta alum; chim H 4 : Pl dd
frees - nd Of - mt, All Picture Tubes require a deposit on your dud. Please &
Gun, Guara et S eas by TE wire, Liar%: 0 300 ohnj 2n_additional $5.00 on tube sizes t0 T2 "Add $7.00 on sises
VRON. Prepaid 35-35 Immeqiage oi.:36-95 J 197, 20, 21° snd 24%. Your cash doposit will be refunded
L FOB, Harrsclivery. immodintely upon receipt of your dud prepuid.

on. N, Picture Tubes are shipped prompily Irom our warehouse

F1BER FUSE .. .15c ea. 3
CLIPS . - - Tor $1.65 witcl
PREP.

(the US Continent and Canada only). Harrison, N.J.
) h-Type
Shigneo®h, Antenna :
No ostage
A7 Oti; Position swn};f‘,“}o, PARALLEL PICTURE AUTO VIBRATORS

i9 sets. Neat Pig. | 1F _color TUBE BRIGHT- o | 6 Volt 4 Prong Uaiversal. 51.59

uy 8, $2 49 12 Volt 3 Prong Btandard,.$1.79
225 Series type. . .$1.39 | 12 Voit 4 Prong Standard. .$1.99

12

L4

NEW LIBERAL TERMS: No minimum order. Free pustage on ali tubes & paris or-  yupes listed ‘may be
ders over $5.00 in U.8.A., APOs & Territories. 25% deposit required on CODs. factory seconds or
Please send approximate postage on Canadian and Foreign shipments—excess will be used tubes and are
refunded. All picture tubes and outdoor antennas shipped FOB Harrison, New Jersey,  clearly marked.

TELTRON ELECTRIC CO.

428 Harrison Ave. Harrison, N. J. Z

October, 1960

www americanradiohistorv. com


www.americanradiohistory.com

Listen to the EICO Hour, WABC-FM, N Y. 95.5 MC, Mon.-Fri.. 7:15-8 PM

the experts say EICO, 3300 N. Bivd., L.I.C. 1. N.Y. E1-10

Show me HOW TO SAVE 30% on 70 models of top- I
quallty: [J HI-FE [] TEST INSTRUMENTS \;
[ "HaM™ GEAR. [] Send FREE Stereo Hi-Fi [
Gulde. [} 8end FREE Short Course for Novice T
u License. [] Nend FREE Cutalog & name of neigh- ;
borhood EICO dealer. =
Gl
Name E,‘
Address a
<

City Zone State

Tuner HFTS0
FM it $30.95°

- Wired $65s~39'g;'
Cover $3.92.
% L"—’;j W“One of the best

" buys” AUDIOCRAFT
AM Tuner HFT94

i 5
sLess Cover. kit $39.95. Wired $65.95,
bess e, Kt $39-0%1. Cover & FET.

STEREQ-Mono
player/Automatic
Changer 1007:
9,75 incl. FET
% Magnadaptor

. STEREO Dual
ﬁ“‘ Amplifier-
= % mplitie

. L AR HF81

Kit $69.95.

Wired $109.95.

sgxcellent'” —
SATURDAY REVIEW;

1 Bookshelf
2uay Speaker
System HFS1
complete with

HI-E] MUSIC AT HOME. Mono Power factory-built

- amplifiers (60, cabinet:

| 50, 35, 30, 22. Kit $39.95

STERED Dua 14-Watt; use — wired $47.95

? b= preamplifler 2 for Stereo) - %5

i ; HF85 | from Kit $23.50- B9 / NEW!
> 3 m.gg gg.gg: 5. wired $41.50. a7 E“ corg&gg
“Extreme o DUAL

: flexibitity . . - Mono # - AMPLIFIER
a bargain” —HI-FI REVIE Integrated - AF-4
Amptifiers: (30, Kit $38.95
30, 20, wired $64.95

STEREQ Dual

Power 12-Watt; use
* 2 for Stereo)
from Kit $34.95.

to drive hi efficiency

Amplifiers: New
o £
rt volume.

100W HF89: TRUE Hi-Fi quality

T ‘ B35 rs to conce
qk % | e
' i 95, Wired 95.
72“8VWH;2;/§;3-K;(‘K$ ;?13.95. Wired

-« .and in

TEST INSTRUMEN TS

Power & :m oy
1as
Supply for Miniatyri i
T"“Morizea Mul‘a' urized ]
4, ti-Si - Vac
Eant 2 Toag- 881 Tracer +1qsn | R®S | Voltmeter 4 a0
Wired 1'7’35 §!Q- wilkit $19.95. i Kt $25.95.
® Patent Nna."ws e W4 ired $28.95, %, i ¢ Wired $39.95,

VIVM #2
s‘% & Uni-Progg
Kit $29.95

e, 5” Push-Pyl)
. Scope 2425 Wired $4
1000 Kt $44.95 9.95,
%‘_’,"“/V"“ | Wired $79.95,
K-' -%536 o DC—s P
Wi it $12.90. HELN 575 MC A oo
ired $14.90, =% KC’.(:PG 2450 | O s | Tube Tester
h_' 9 i $79.95, L)

S #625
ed $129.50. = e Kit $34.9
‘t\mo Wired §45 50"
. 4

Extra-fijtereq for

transi
Kit sgs'.sstsof Whed sang

v i
L 4 RF Signa) S
Y & ® ce"ers 3 eries/ :
atoj P .
Eop f a3 g minator = ol s
~ Bof  Kitsoges | L Combinati & Charger i .
W ion 1 ey /  Com

ired $39.95° Kit $13.95, B39 #1140 Wired s;‘1050 4 L 5?523%'
1350 o Vired $19.95 8.95. ~‘ﬁ S %Kit $19.5

®
Combinations) i * '.JWired 29.95.

Wired $47.95

(]
1860 ELECTRONIC INSTRUMENT ¢
0.

IN STQOCK! Compare,_ : : NRe oo
take them home — right ““off the shelf'* — from 2000 neighborhood NBWOL L1, Ly,
dealers. Over 2 MILLION E!ICO instruments in use throughout the world.

«€ See Page 24 for the BEST BUYS in CITIZENS TRANSCEIVERS
28 Electronics Illustrated
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YOU CAN WIN at a
Science Fair as long as one
thing interests you more
than winning does. This is
your project itself. It is go-

H ing to be judged on scientific
ow thought, creative ability,

and presentation. You will
T really have to know the field
o your project is concerned
with. This takes effort. Since
w — you lack the means of a pro-
l n fessional laboratory, you

will have to do much with
little. This takes trial and

At error and just plain work.
Your presentation must be

s i attractive and clear. This
Cl e n ce means good workmanship,
- which takes time and care.
Fal rs You are going to have to
show some originality.
After all, there is no use do-
by Ronald Benrey ing what everybody else is
doing: be different. For
this, you have to have the
other three under control.
By the way, the “laymen”
who see your exhibit will
ask all kinds of questions.
Have good answers at your
fingertips. The judges won’t
be laymen, and any double-
talk will scream to them
that you den’t know your
subject. It may also make
them suspect that the best
parts of your project are not
your work. This would be
unjust, perhaps, but deadly.
Now, whether your entry
covers a large table top or
- can just be tucked under
your arm, it is going to be a
big job. It can’t be left for
a “crash program” in the
* last few weeks before the
Fair. It is going to eat up
big portions of your time,
energy, and spending
money for the next several
months. All this demands
your interest. But it isn’t
simply a matter of “fun.”
Licking this challenge may
be a turning point in your
life. With or without a
scholarship prize, your
career may begin with it.

The ai';)i- r shown
‘%& Fair
winning project.

|} www. americanradiohistorv. com
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lanning

As a reader of Electronics Illustrated your project will
probably deal with electronics or applied physics rather
than with biological or earth sciences. Select your topic
carefully from a broad subject that really interests you.

A massive effort in

the direction of a

passing fancy will
result in a mediocre project at best. Take a
limited subtopic that you think worth in-
vestigating and that you feel able to handle.
To ease financial strain, plan now to build
your project over a long period of time, say
six months, on a pay-as-you-build basis.
Once you have a rough idea of your project’s
general form, don’t dash into construction.
Visit technical libraries and learn all you
can about current professional work in the
field, and its technical jargon. This will give
you much important information and help-
ful hints, and when you finally face the
judges, you will know your subject.

bulat

Prize-winning electron microscope: big
or smalil, project needs careful planning.

Here is a prickly question. It is up
to you to be realistic and honest
with yourself when you choose a

topic. Your science teachers and advisers will

certainly be helpful, but the final decision must

be yours. In other words, if you have never

handled a soldering iron before, don’t take on a
project requiring elaborate electronic instrumentation. If you
have enough time you can work up to a‘complex project by
building a few simpler devices, like many described in EI. This
is another reason for starting NOW.. Why not get your feet
wet by assembling some test equipment from kits? You will
certainly need a multimeter anyway, for any project, and it
will be something you can use “forever.”

IS YOUR WINNING PROJECT HERE?
RADIO TELESCOPE: Home-built sensitive low-noise receiver, simple antenna system.
Try to make simple “radio map.”
GUIDANCE SYSTEM: For model car. Can be programmed to run around science fair
grounds without hitting anything, or to reach pre-chosen desti-

nation.

SOLAR CELLS: Home-built unit as part of demonstration of basic physics of solar
cells; display on recent professional research results; off-beat
practical applications {(eyeglass type hearing aid?).

MOON MOUSE: "To be landed on the Moon." Self-propelled, radio controlled from

Earth, instrumented and
solar powered ?

transmitter equipped. Some functions

These are only suggestions. You may come up with ideas regarding fuel cells, space
communications, navigation, etc.

30
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[} ® ®
rl ln allt Amnother touchy subject: discussion of
this often scares off good potential
science fairers. Nobody requires or
expects a science fair project to produce a radical new scientific
discovery. However, this does not imply that an entrant can’t
find a new angle on an old problem. Mevely duplicating a
project described in a magazine shows the judges only one
thing: the builder can follow directions. The main benefit of
entering a science fair is the challenge of thinking a real prob-
lem out, all the way through. Your project can be for “demon-
stration” rather than “research,” but make sure you come up
with fresh, clear, meaningful ways to present your material.
Stay away from last year’'s winning project: it was good last
year. Avoid “staples” (like Tesla coils) unless they are only
part of a wider original project.

onstruction

Your project should be well presented and look
impressive, but impressive need not mean expen-
sive. Judges seldom look twice at an exhibit loaded
down with excess and borrowed equipment when
the same results could have been obtained more
economically and without false show. Novel use
of common materials shows creative ability, and this is an
important judging criterion. Remember, how you solved your
problem is what counts at a science fair, and not merely that
you solved it. Also, neatness counts! Aside from being im-
possible to troubleshoot, a rat’s nest of wiring is typical of
losing projects. Time spent color-coding leads, installing wire
harness and cable clamps will result in a much more attractive
and more reliable project. But know what you are doing! Don’t
harness leads in a circuit that demands point-to-point wiring,
or cable grid and plate leads together in an amplifier circuit.
Read up on layout and construction techniques, and allow your-
self time to make and correct mistakes. Prior planning will

also pay off in dollars and cents, since you can save by purchasing some com-

ponents (like re-
sistors) in quan-
tity, and if you
live near a big
city you can shop
around for some
items in the mili-
tary surplus
stores, modifying
your design if
necessary to take
odd-value com-
ponents. Now, sit
back and start
your thinking.
The time to start
is right now.

October, 1960

Well-wired device (left) was winner; scramble-wired unit never reached Fair.,

31
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your high school CAN produce &
Science Fair Winners |

There is a secret to the pace-setting science high
school. Your school may have it; you need it yourself.

By Ken Gilmore

N EW YORK’s celebrated Bronx High School of Science has a
4L Vv spanking new modern building, well equipped laboratories,
2500 pre-selected, scientifically inclined students (each of whom 1
has won out in fiercely competitive entrance examinations), and ‘ RS -
one out of five teachers is a Ph.D. It would be surprising if “Sci-
ence,” as its students call it, didn’t send finalists to the National
Science Fair and the Westinghouse Talent Search, and if its stu-
dents didn’t win Armed Services scientific awards, scholarships,
and honors of all kinds by the hundreds. It is, in a word, one of
the finest scientific training grounds in the country.
Bledsoe County High School in Pikeville, Tennessee (Pop.
1000) has a building erected in 1927, practically no laboratory
equipment, not even one Ph.D., and 400 students selected only by
the fact that they live in the area. Yet from an almost standing
start five years ago Bledsoe’s science program has expanded so

Bronx Science High produced Robert Strom, left, whose analogue computer
took him to National Science Fair in 1960. Bledsoe High in Tennessee num-
bers among its 400 pupils Saundra Sanders, right. Her exhibit at the Fair
illustrated Einstein's E=~mc’. Her teacher (left) helps test cloud chamber.

32 Electronics Illustrated
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Mrs. Thelma Boynton, above,
lecktures science class at
tiny Bledsoe County High.
When she is finished, class
corverts classroom into
faboratory, works on ex-
periments. Enthusiasm of
teacher, students makes up
for shortage of equipment.

October, 1960
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Bledsoe County High uses this smalil
building in Pikeville. Its vigorous
science interest has spread to nearby
towns and to Pikeville's elementary
and Junior High schools, Tennessee.

After 20 years in an antiquated
building, Bronx's ""Science" now has
these modern facilities. Note ob-
servatory dome on wing at left. s
Labs allow advanced experiments.

Electronics students at Bronx .Science High Expert instructors supervise and criticise the
build projects of increasing complexity, learn- work of "Science's' students, explaining the
ing proper layout and wiring techniques di- “"why" as well as the "how'" of laboratory
rectly. Projects supplement theoretical study. work. Students assemble their kits in school.
34 Electronics Illustrated
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Bronx “Science’’ was dream of Dr. Morris
Meister, first principal, now college president.

rapidly that already the school has to its
credit one Navy Science Cruise Award
winner, one Air Force Award for an out-
standing science project, and one Na-
tional Science Fair finalist. This year it
swept the Regional Science Fair in com-
petition with 15 other schools, taking 26
of 45 prizes, including all of those offered
in physics. Many of its students spend
more time working on outside science
projects than they do talking on the tele-
phone, going to the movies, driving hot-
rods, or doing any of the other things in
which teenagers are supposed to be so
interested. Pikeville, Tennessee, has be-
come a hotbed of scientific enthusiasm.
Each of these schools—Bledsoe
County and Bronx Science—in spite of
the vast differences between them—has
been outstandingly successful in firing
the scientific zeal of its students. Elec-
tronics Illustrated set out to learn what
they had in common—why each is able
to guide its students into scientific pur-
suits far more effectively than most
American high schools. Surprisingly
enough, the one vital secret of success

October, 1960

Dr. Alexander Taffzl, present principal, credits
Bronx's success to dedication of staff, pupils.

turned out to be the same in each case.

Behind each school stands one enthu-
siastic, dedicated teacher who had the
vision, the energy, and the determina-
tion to make science vital and excit-
ing to the students. And in each case,
this contagious enthusiasm has spread
throughout the faculty and student body
until the whole school is bursting at the
seams with it.

When Mrs. Thelma Boynton, an at-
tractive mother of three boys, began to
teach at Bledsoe five years ago, there
had never been a science fair in the
region, the school had no laboratory
equipment to speak of, textbooks had
not yet recognized the birth of the
atomic age, and the students could not
have been less interested. Mrs. Boynton
realized that the first step was to make
the students—and the town’s people, too
—science conscious.

A trip to the Tennessee Junior
Academy of Science for 140 students
was the first step in her well-planned
campaign. Next came a tour of the Oak
Ridge atomic [Continued om page 96]
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A Stereo Add-On
Speaker System

36

By Norman H. Crowhurst

Simply constructed unit adapts your present
hi-fi speaker system for stereophonic reproduction

THE conflict between living room decor and space for a stereo
speaker system can be resolved once and for all by the stereo
Add-On system. All you have to do is place this neat looking
little box on top of your present monophonic speaker system,
connect up the leads and presto—you’ve a stereo speaker system.
Of course, you will still need a stereo amplifier and program
source.

The enclosure for the stereo Add-On may be constructed of
pine, plywood or scrap lumber. Since the enclosure makes no
acoustic contribution to the sound, neither its dimensions nor
method of construction are critical. But make sure that the front
and back of the 6” speaker (SP3) mounted on the center board
are sealed off from each other by installing the center panel so
that it is flush on the top, bottom and sides. Note that the speaker
cone faces the smaller of the enclosure’s two internal compart-
ments. The unit shown in the photos was constructed on the

wWwWwW americanradiohistorv com
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author’s new radial arm power saw and
the jointing is a little complex. However,
the assembly detailed in Fig. 1 will serve
as well and can be constructed with
hand tools.

Transformers T1 and T2 are mounted
with wood screws and color-coded leads
are soldered to the transformer lugs.
The leads should be long enough to
allow some slack when connected to the
terminal blocks. As you fit the back
panel, push the leads through the holes
drilled for the terminal block lugs and
connect them as shown in Fig. 2. The
speakers are mounted with wood screws.

If you get stereo right away without
further adjustments, you are in luck.
Hook up your amplifier outputs and
main speaker as in Fig. 4. If the phasing
is wrong, your main speaker will lack
bass. Switch a lead to an opposite polar-
ity terminal on TS2 as shown.

Once the phasing is correct, adjust
the balance on your amplifier so that
each channel sounds equally loud when

Completed unit with top and rear paneis re-
moved to show internal assembly. The speakers
and transformers mount with wood screws.

Fig. 1. Specific method of constructing the
cabinet is up to the builder. One possible pian
is below. Note that both sides are open and
that the center baoffle fits flash on all sides.
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Fig. 2. Intercon-
nections of the
components inside
the cabinet. Note

that the rear panel
is shown upside-
down and from the
interior of the cab-
inet. See Fig. 4 for

3

exterior view of
the terminals.
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the other is switched off. Now you have
to get the level between the main
speaker and the stereo Add-On unit
right. If your main speaker is a low
efficiency type, you may have no prob-
lem. But if your speaker is a high effi-
ciency model, you'll need to cut down
its level with the circuit of Fig. 4. The
25-ohm wirewound potentiometer sets
the relative level of the main speaker. If
you turn down the main speaker and
turn up the amplifier gain, the in-
creased output from the stereo Add-On
will increase separation. The 500 mf
capacitor serves to boost the bass of the
main speaker.

When the system is correctly hooked
up, all the bass comes from the main
speakers and there is no definite cross-
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over from bass to mid-range; this is
rather determined by the stereo proper-
ties of the program played. The signal
from both the right and left (sum) am-
plifiers are mixed by transformers T1
and T2 and fed to the main speaker.
What happens at the mid-range speaker
SP3 is somewhat more complex.

SP3 is connected to the transformers
so as to reproduce a signal developed by
“subtracting” the sound of one channel
from the sound of the other. What re-
mains is known as the difference signal
and could be considered as carrying the
stereo “information.” SP3 heard alone
presents only a partial picture.

The 6” speaker operates from around
500 cycles, where stereo effects begin to
be appreciable, up to about 1500 or 2000

Electronics Illustrated
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cycles. From here on up, the tweeters
SP1 and SP2 come into play, each con-
nected to its own amplifier through a
high pass filter (a single 25 mf electro-
lytic capacitor) . The tweeters are angled
outward to concentrate these higher
frequencies in a way that utilizes the
“proximity” effect. If you sit to the left
you hear the left tweeter directly, so its
sounds are on “your side,” while sounds
from the right tweeter sound remote.
Similarly with the other side, you re-
verse the situation. If you are used to
separate speakers and sitting in that one
magic spot where stereo “clicks,” this
system may at first disappoint you. But
after a while you’ll realize you don’t
have to be “dead in front” of the unit
to get stereo. You get broader separation
by being closer to it and the spread
diminishes as you move back. But this
can be adjusted to the area in which you
do your listening. To get the “breadth”
further back, the level of the stereo unit
should be raised by turning the main
speaker down, and turning up the am-
plifier volume.

If your main speaker system was pre-
viously located in a corner, it may be
necessary to relocate it slightly. If the
stereo Add-On is situated with its
tweeters within two or three feet of an
angled wall, the highs will bounce off

[Continued on page 109]

Interior view of the unit from another angle.

PARYS LIST

SP},SP2—8-ohm tweeter units (Jensen P35VH)

SP3—|—6" extended range speaker unit (Jensen
P&-TX)

TI T2—matrixing transformers (Microtran HM-90).
available for $6.33 each from electronic parts
stores or Microtran Inc., 145 E. Mineola Av.,
Vailey Stream, L. 1., N. Y.

Cl1,C2—25 mf @ 25 V electrolytic capacitors

TS§—4-screw terminal strip

TS2—7-screw terminal strip

TS3—b-screw termimal strip
1—500 raf, 15 volt electrolytic capacitor (see

text)
25 ohm, 4-watt wirewound potentiometer
Wood screws, lumber, glue, wire, etc.

25MF o
. Y L
TSl LN
I M
olie P3SVH
S LEFT
ol 80 TWEETER
3|, .
= =T
w 00 MO
=) Fig. 3 Schematic of complete
unit. Special traansformers T1
25MF SE2 and T2 serve as phase changers
TS2 %F and mixers for input sigmais.
60 cz
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X
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e [ '’ -6 SP3
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TO MAIN LOUDSPEAKER MID-RANGE

(ORIGINAL)

www americanradiohistorv. com


www.americanradiohistory.com

40

7

By Donald A. Smith, W3UZN

F the screen on your television set looks as if it had a bad case
of worms wiggling through the picture, chances are there is
nothing wrong with your set—it’s interference.

Such interference can be caused by a number of things. It
could be due to amateur transmitters, local FM radio stations
or miscellaneous other RF devices. For this is not a problem
of random noise or diathermy interference; either the interfering
signal is near the RF picture frequency of a particular TV chan-
nel, or it may be forcing its way through the TV set’s front end
and beating against the set’s picture IF frequency.

Amateur and other signals may affect the television set with-
out being on the same frequency. For example: if an amateur
is operating on 6 meters (50 to 54 megacycles), his signal may
be strong enough at the antenna terminals of your television set
that it will come right in despite the fact that the front end or
tuner of your set is not tuned to its frequency. This problem
exists because the selectivity of the average TV is not good
enough to reject strong signals.

The way to reduce or eliminate this interference, is to stop it
before it gets into the TV’s circuitry. One good method is the
use of a selective trap, resonant to the interfering frequency and
connected before the TV tuner. The interfering signal will then
be “dropped” across the trap and can’t pass into the tuner.

There are several types of traps which might be of help. The
simplest is made of standard 300-ohm flat twin-lead. Cut a

Electronics Illustrated
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Recommended commercial high-
pass filter effectively attenuates
all frequencies below 52 mega-
cycles. Unit is connected at TV
end of antenna transmission line,

Simple homemade trap below can
be constructed of 300-ohm flatiine
and connected in parallel with the
existing 300-ohm antenna lead-in.

October, 1960

piece of twin-lead to a length of about
60”. Without disconnecting your an-
tenna, connect this 60" lead in parallel
with it at your television set’s two screw
input terminal.

Now tune your set to the channel
which has the worst interference. With
a pair of cutters snip off about %" of the
lead at a time, while watching the pic-
ture on the set. As you approach the
frequency of the interference, the pic-
ture will begin to clear up. Then snip
about 13" at a time. Depending on the
interference frequency, you may have
to clip the twin-lead down to a length
of 30” or so, before having success.

If this device does not lower the inter-
ference enough, you may have to use a
commercially-built filter such as the
Drake TV 300-HP. This high pass type
of filter passes the TV frequencies (54
megacycles and up), but will reject all
interference frequencies below 52 mec.
This is probably one of the best traps
for eliminating amateur and other types
of RF interference. KB
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Helical neon tube-like light exciter surrounds rod of synthetic ruby. This
is the heart of the Loser light amplifier. No magnetic field is necessary.

A True Light Amplifier

UNTIL now, no one has been able to take a light ray and amplify
it thousands of times as we can with radio waves. Some at-
tempts have been made using photomultiplier tubes and similar
means, but the success has been limited and the amount of ampli-
fication possible by these methods small. Now, by modifying the
Maser (see ‘““The Amazing Masers” February, 1959 issue of
Electronics Illustrated), Hughes Aircraft Company scientists
have been able to produce an experimental light amplifier that
treats light as if it were just a radio wave, which it really is.

The new amplifier is called a “Laser” and it operates something
like this: A light source (helical gas tube with green glow)
irradiates a synthetic ruby crystal which absorbs energy from
this light. This energy excites the atoms of the ruby into an agi-
tated condition from which they would like to calm down but the
constant irradiation keeps them there. Now, the light to be ampli-
fied is shot in. This is just too much for the ruby atoms and they
all let go together. This is called “coherent radiation” and an im-
portant effect is that the light comes out in a parallel beam and,
of course, the light is amplified because all of the energy coming
out is triggered by a small amount of energy going in. The light
output is equivalent to that of thousands of Kliegl lights. This
output beam, no larger than a pin’s point, could be used as a light
radar. EI is investigating reports of gas type light amplifiers. ¢

12
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The photo at right shews how ruby cube glows
in excited state from light stimulation. The
metal case is for cooling, no high tewperature
is needed. Below, Dr. Maiman inspects his baby.
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HAVE you tuned across one of those ham bands lately? If so
you could hardly help being assaulted by a cacophony of wild
gulps and gurgles—a great deal of noise, apparently making no
sense at all, Somewhere in the band, perhaps, a normal voice or
two may be heard, calling the normal CQ. But even a once-over-
lightly with the receiver tuned in the conventional manner is
quite enough to show that something drastic has happened to
amateur radio. [

That something, of course, is Single Sideband, somefimes called

,— A,
’ ‘ The outhor, of CBS TV fome, tests Callins
/ } KWM2 transceiver, to be installed in his car.
/.

Roundtable @SO featured long range, no @QRM,

s
Y Wkt e > .
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The amateurs aren't alone. Left, Air Force radiomen man Strategic Air
Command's ‘Short Order' world-wide all-SSB bomber control network. At
far right of page, Lt. Gen. Francis H. Griswold, K§DWC, SSB old-timer.

just plain “sideband,” often abbreviated SSB, and occasionally
fancied up as Single Sideband Suppressed Carrier, or SSSC—but
by any name the most important development in amateur radio
in the past quarter of a century.
“Sideband” has virtues by no means limited to amateur com-
munications (the Armed Forces have spent hundreds of millions
converting long distance facilities to SSB) but for the estimated
25,000 ham operators who have swung over to SSB it has meant:
An eight-fold increase in the ease of working DX (long dis-
tance communication) (a 9 db advantage of SSB over AM);
A fifty percent decrease in the size of the average transmitter;
Twice as many stations able to operate in any one band without
interference (QRM);

LOWER
SIDEBAND,

KC 3960

Here is an ordinary AM signal
“on your dial.” It has carrier,
two identical voice sidebands.

UPPER
SIDEBAND
N ] 1

KC 3960 3970 3980 KC

We can just as well use one
sideband alone, saving
power, spectrum ''space.”

CARRIER

UPPER LOWER UPPER
SIDEBAND SIDEBANDL o AT MSIDEBAND

¥

3980 KC KC 3960

FULL-POWERED,
SIGNAL,

'TTTT T T TTY

KC 3960 3870 3980 KC

Why not put original carrier
power into this single side-
band? Now voice has punch.

www. americanradiohistorv. com

WIFT

3980 KC

If we can eliminate the carrier,
the sidebands still carry voice.
But each carries the same thing.

-~ IRECEIVER

) BANDPASS

NEIGHBOFING
SSB SIGHAL,

And two SSB signals can
ride where one AM signal
was before without QRM.
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Knight-Kit Model T-400

Transmitters. Table-top units deliver more
power than bigger AM rigs. All power goes
into voice envelope; none is wasted on heavy
modulator or blank carrier. Power supply is
much smaller, most tubes are receiver types.

Elimination of the annoying whistles
and beats that once made the ham bands
a kind of audio nightmare during
crowded evening hours.

Last, but by no means least, a smaller
chance of interfering with the neigh-
bor’s TV set.

How is all this accomplished? Look at
the diagrams on page 45. It shows a radio
signal as if you could see it through
your tuning dial. As you know, an AM
signal does not take up a “point” in the
radio spectrum. It occupies a channel.
The width of this channel varies accord-
ing to what audio frequencies are
present in the modulation. Here we
show a signal 8 ke wide—two sidebands
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carrying speech energy with compon-
ents up to 4000 cycles (4 ke).

These sidebands are mirror-images of
each other; they both carry the same in-
formation. And they carry all the infor-
mation. It comes as a surprise to many
people to learn that the carrier in an
“amplitude modulated” signal is not
modulated! That is, its amplitude or
strength does not really go up and down
at an audio rate. The total energy in the
entire signal-—carrier and sidebands—
varies at this rate.

Newer-model receivers all have refinements
for best reception of SSB, though any BFO-
equipped set does very well. These feature
selection of upper or lower sideband, stoble
oscillators, slow tuning rates, filters, etc.

Heathkit ""Mohawk' RX-I

National NC-270

Hammartiund HQ-170

www americanradiohistorv com


www.americanradiohistory.com

X Heathkit DX-10 SE

SIDEBAND SticeR
- bt ND SLICER

9, ML

Accessories. Left, adapter converts AM transmitter to SSB. Center, mobile
power supply for transceiver. Right, receiver adapter for improved SSB.

Look again. The height of our carrier
“spike” is four times the height of the
sideband “envelopes.” To plate-modu-
late an AM transmitter, you need addi-
tional audio power equal to 50% of the
carrier power. (A 100-watt transmitter
needs a 50-watt modulator.) This extra
power divides equally between the side-
bands—so each has one quarter as much
power as the carrier.

Now, if you can find a way to send the
sidebands alone, you can save two thirds
of your power! Oh, you do need a car-
rier. The receiver’s detector stage can
not use the sidebands alone. But you
can reinsert that at the receiver with its
BFO (beat frequency oscillator).

Now, since the sidebands are identi-
cal, you only need one. Send that one
with the carrier, and the receiver
doesn’t know the difference. You get
clear AM-type audio. Send it without
the carrier, and you have saved five
sixths of your power.

How about putting the power of both
sidebands into that single sideband?
That gives you a louder signal. Why stop
there? Why not pour all the power you
might have used for your carrier into
one wvoice-carrying sideband? Your
100- or 150-watt transmitter now puts
all its power into voice, and if you run
the legal limit of 1000 watts, you have a
kilowatt of voice power, not a kilowatt
of blank carrier plus five hundred watts
in two identical sidebands.

A low-power SSB exciter will feed an

October, 1960

antenna, and deliver at the receiving
end the impact of an AM transmitter
several times the nominal power.

Notice our diagram shows, at the last,
“your” SSB signal, and a neighboring
SSB signal, both inside the channel for-
merly taken up by the ordinary AM sig-
nal. Because you are interested in only
one sideband you can narrow down the
receiver passband by more than half.
(Now you get your money’s worth out
of that crystal filter!) This means the
receiver excludes not only the un-
wanted signal, but cuts down on the ran-
dom noise it inevitably picks up.

Since there are no carriers to beat
together, there are no heterodyne
whistles. Since the output stage of an
SSB transmitter is “linear,” it does not
generate harmonics—hence the reduced
chance of TVI. [Continued on page 97}

Linear amplifiers provide compact high-power
final amplifiers needing no modulator as they
take signal from any transmitter or exciter.

Gonset GSB-10t
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Electronie Brain

Have you any questions on electronics? Send it in

and the Electronic Brain will provide the answer.

Panoramic Adaptor

What is a Panoramic Adaptor and
how is it used?
Steven Genex, Columbus, Ohio
A Panoramic Adaptor is an accessory
that is used with superheterodyne com-
munication receivers. Its main panel
feature is an oscilloscope screen which,
in the absence of radio signals, shows a
horizontal line near the bottom of the
screen. When connected to an operating
receiver, pips become visible on both
sides of the center zero. Each of these
pips indicates the presence of a trans-
mitting station; the amplitude of the pip
shows the strength of the received signal
while the horizontal displacement of the
pip from the zero center indicates how
far from the frequency to which the re-

ceiver is tuned the “pip station” is lo-
cated.

For example, referring to the dia-
gram, the four pips indicate that there
are four stations being picked up by the
receiver within the sweep range (hori-
zontal base line) of the particular
adaptor used. Station C is the one being
listened to since it appears at zero cen-
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ter on the screen. Stations A and B are
higher in frequency than C, while B is
the strongest of the group. Station D is
also quite strong but is located lower in
frequency than any of the others. As the
receiver is tuned, say to higher frequen-
cies, the pips drift across the screen to
the right; as soon as the pip appears on
the center line, the station is heard.

The Panoramic Adaptor is an ideal
monitoring device, since it permits an
operator to work a given frequency
while monitoring the rest of the band
visually. An operator can also tell in-
stantaneously whether the signal is CW
(code) or radiotelephony. A CW signal
grows and shrinks to zero while the
transmitter is keyed, and a voice trans-
mission appears as a more or less steady
pip on the baseline.

Electronic Stroboscope

What is the principle of operation of
electronic stroboscopes and what are
they used for?

Carl Millet, St. Augustine, Calif.

A stroboscope is a tool for visually
“freezing” rapidly vibrating or rotating
motion for close study without having to
interfere with operation of the moving
device. Stroboscopes make fine safe
tachometers since no mechanical con-
tact need be made between the strobe
and the moving object.

In principle, the stroboscope consists
of a flashing light with an on-time dura-
tion of a small fraction of a second for
each flash. If a rotating wheel is thus il-
luminated once at the same point in
every revolution, it will appear to be
perfectly stationary under such a light
source. Most stroboscopes of the elec-
tronic variety utilize a neon tube be-
cause such tubes can ionize and de-
ionize very quickly. Unfortunately,
neon tubes have a low light output, usu-
ally making it necessary to use such
stroboscopes in a darkened room.

Electronics Illustrated
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Transformerless Power Supply

Can you provide a circuit for a trans-
formerless power supply that will pro-
vide about 150 volts positive and 150
volts negative with respect to common
ground?

Raoul Cameron, Saskatchewan, Canada

The circuit you want is given in the
accompanying diagram. Since you did
not specify the current requirements,
we are merely indicating selenium recti-
fiers without stating their current
ratings. Select these on the basis of the
maximum current to be drawn by the
load, allowing a safety factor of about
50%. For example, if the load is to draw
100 ma through a given rectifier, use a
unit rated at 150 ma.

Please note that the ‘‘common
@ O

I ~150V

O

+150V

20MF == 20MF
150V T 150V

ov

S O

ground” wire is not to be connected to
an earth ground. Transformerless power
supplies can produce nasty shocks un-
less care is taken to keep them well iso-
lated from other ground points.

We have shown 20 mf filter capaci-
tors. The hum level will be low enough
for operating power amplifiers but not
for high gain stages of any type. Should
better filtering be desired, any standard
pi-network filter may be added in the
usual manner.

Bell Light

We have a new bell pushbutton on our
front door that has a perpetual light in
it, making it easier to locate in the dark.
When the button is pressed, however,
the light goes out. How does it work?

Arthur Richter, Plainfield, Il

The accompanying diagram shows the
connections to the pushbutton light. If
the bell transformer is a 12-volt type,
the lamp is generally rated at 10 volts so
that it will light with normal intensity
despite the voltage drop across the bell.

h7vac

October, 1960

Note that the transformer, light and
bell coils are all in series while the push-
button is connected directly across the
light. With the pushbutton open, enough
current flows through the series circuit

Q BELL

BELL
TRANSFORMER
PUSHBUTTON

W7VAC

to make the light glow, but not enough
to make the bell ring. Pressing the but-
ton causes a low resistance bridge across
the light terminals, thereby cutting its
resistance out of the circuit. The bell
coils then receive the full transformer
voltage and the bell rings.

TV Contrast

I have just purchased a new television
portable receiver. I notice that the con-
trast is good on some scenes, but when
a night scene is being shot, the dark
background becomes grey and the nor-
mal contrast is lost. Why does this
happen?

Carl Lummer, Richmond, Virginia

Many of the new television receivers,
particularly those of the portable va-
riety, are designed without DC restorer
circuits. It is felt that the DC restorer is
not necessary since the change in back-
ground quality is not usually serious
enough to bother the viewer. The fact
that this characteristic has annoyed you
indicates that you have a more discrimi-
nating eye than most people, and that
you are not satisfied with half-measures.
On the other hand, economy design has
made possible the sale of generally ex-
cellent television sets at prices that
would have been considered ridiculous
a few years ago.

As time goes on, you will unquestion-
ably adapt yourself to the changing con-
trast you describe. It is felt that no
harm is done if the average viewer is
not affected by the loss in performance
that results from their omission. ‘VL
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Reaction Time
Tester

for an electronic check of your reflexes.

By Harvey Pollack

OW fast are you? If you were around at the time of Billy
the Kid would you dare challenge him to a draw? In
modern terms, how fast can you get your foot on the brake
pedal when a child suddenly darts in front of your car? Or
what are the chances of your ever becoming a jet pilot?
The EI Reaction Timer can’t answer these questions di-
rectly for you, but it will provide an excellent idea of how an
individual rates in comparative reaction time. If you pre-


www.americanradiohistory.com

Brackets for neon socket and Micro-Switch (PB1) should be dimensioned so
that: (a) neon tube projects slightly through panel hole to permit mounting
of escutcheon; (b) PB1 must be made flush with base. Rear knob is R3.

cisely calibrate the R-T, you have an excellent laboratory instru-
ment for psychological testing.

Using the R-T

The subject sits comfortably in front of the R-T. On the panel
is a neon lamp (NL1), an edgewise mounted meter (M1), and a
knob (on R9). On the base is a lever-type Microswitch (SW2),
an on-off toggle switch (SW1) and a reset pushbutton PB1. After
the R-T has warmed up for five minutes or so, the panel knob
(on R9) under the meter is adjusted for full-scale (1 ma) meter
reading. The subject then presses the lever of Microswitch SW2
and watches the neon lamp; at the instant the neon lamp goes out,
he is to release SW2 as quickly as possible.

Since the neon lamp extinguishes automatically and at random,
you can’t beat the machine by counting seconds. (Potentiometer
R3 can be set to put out the lamp after any interval from the time
he pushes the lever up to about 25 seconds.)

At the instant the lamp goes out, the meter needle starts to fall
toward “0.” Just how far it drops is determined by the subject’s
reaction time. If he’s a slow starter, the meter needle may drop
practically to zero; someone “quick on the draw” may stop it
about 6 or 7 on the scale.

Construction

A wood frame and Masonite panel and base give the Reaction
Timer an elegant, professional look. Cut a piece of 3" thick Ma-
sonite 814" x 18” for the base and glue and nail an apron of 17 x 1”
molding all around it. Next cut the sides that hold the front panel,
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Switches SW2, SW1 and PBI
mount beneath baseboard.
Note rearward projection
of M1 and NL1 on rear of
front panel, bottom left.
At right is chassis bottom.

vl ) B
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giving the front edges an angle of about
75° as shown in the photos. The side sup-
ports are about 9" high, 512" wide at the
top, and 734" wide at the bottom, and are
held in place by 1%%" nails coming up
from the bottom through the apron
strips. The frame is topped off with a
piece of the same wood used for the
sides.

After the frame is assembled, meas-
ure the front opening and cut another
piece of Masonite about 8% wide to
serve as the front panel. Before securing
the panel to the sloping frame, all the
holes necessary for the panel base parts
should be cut. The circular opening for
NL1 measures about 1%” in diameter;
only the front curve of the neon lamp
projects beyond the panel to permit the
use of “tuning eye” escutcheon. The
leads to be connected to the switches
should be brought out from the chassis.
Each one should be about 1 foot long and
color-coded.

Testing

Rotate R9 fully counterclockwise and
switch on the R-T. NL1 should light at
once; in a few seconds the meter needle
will begin to climb. If it shows any tend-
ency to go above full-scale, press PB1.
At the end of about two minutes, the
tube V3 will stabilize and R9 may then
be adjusted to bring the needle to full
scale.

Go through the timing operating sev-
eral times; press the SW2 lever, wait for

NL1 to extinguish, and release the lever -
as fast as possible. If your charging ca-
pacitor (C5) is not too far removed from
4 mf and your charging resistor (R6) is
close to 1.0 megohm, then the needle
should drop down to about .2 or .3 ma
for an average reaction time. If it drops
to zero no matter how fast you act, use
a larger value for R6. Should the meter

PARTS LIST

Resistors—all V2-watt, 10%

R1—220 ohms

R2—48,000 ohms

R3—10 megohm potentiometer (linear taper)

R4—270,000 ohms

R5—10,000 ohms

R&—1 megohm (1% tolerance preferred)

R7—100 ohms

R8—4,700 ohms

R9—5000 ohm potentiometer (linear taper)

Capacitors
1,C2—12 mf, 150 volt electrolytic
3-8 mf, 150 volt miniature electrolytic

C4—2 mf 150-200 volt metalized paper capacitor

C5—4 mf, 150 volt metalized paper, upright with
case terminal grounded (Lafayatte CF-115)

SWI—SPST toggle switch

SW2—SPDT Micro-Switch, {Unimax type 2HBL-1
or Micro-Switch BZ-2RL

PBI—SPST Pushbutton, normally open {(Hart and
Hegeman 3391E or fhe equiv.)

RYI—10,0000 ohm sensitive relay, (Potter and
Brumfield LB-5)

TI—Transformer, 117-volt primary; 125-0-125 v. &
6.3 v. secondary (Stancor PS-8416 or equiv.)

MI—0-1 mitliammeter, edgewise mounting type
{Lafayette type T™:21 or equiv.)

Tubes

Vi—OD3/VR-150

v2—5823

V3—4J5GT or 6J5

SRI,SR2—Selenium rectifier, 65 ma rating

NLI—Type NE-30 neon lamp

Miscellaneous

|—7-pin miniature socket, 2—octal sockets, I—
Edison base socket for NE- 30; 5”x7"x2" chassis,
(Bud AC-402), 2—five-lug terminal strips, {—4- luq
terminal sfrlp, tuning eye escutcheon; scrap
aluminum for supporting brackets for NLi socket
and SW2, 17 volt line cord and plug

Schematic of complete R-T unit. Requlated B-plus insures stability under varying line conditions.
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Bottom view of baseboard shows the relative
position of PB1 (bottom), SW2 (center) and
switch SW1 (top). Note cabled wiring.

reading drop only a division or two, R6
should be made smaller. When vou have
arrived at a resistor value that achieves
a final reading about 3 ma, be sure to
record it in case you want to go through
the precise calibration procedure.

Calibration

As mentioned earlier, you can cali-
brate the timer roughly by making a
number of tests on many different
people and thus establishing by experi-
ment the various ranges of meter read-
ing. For example, in the author’s model,
the following categories were printed on
a card above the meter when it was used

at a party:

RANGE CATEGORY

1-38 GREASED LIGHTNING
8- .6 PLAIN LIGHTNING

6- 4 STILL GOOD

4- 2 JUST AVERAGE

2- 0 MOLASSES

A second rather easy alternative is to
use the curve of Fig. 2 and assume a pos-
sible 10% error caused by variation of
components and tubes.

Precise Calibration Procedure
Step 1: Determine the capacitance of
timing capacitor (C5) to three significant
figures by means of a capacitance
bridge. This is C in the equations below.
Step 2: Determine the resistance of tim-
ing resistor R6 to three significant fig-
ures by means of a Wheatstone bridge.
This will be R in the equations.

Step 3: With all tubes in place and the
equipment warm, adjust the milliam-
meter to exactly full-scale. Connect a 15
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or 20 volt battery, 5,000 ohm potenti-
ometer, and an accurate voltmeter in the
circuit shown in Fig. 1. With the poten-
tiometer adjusted so that the voltage ap-
plied to the capacitor is zero volts, again
trim the milliammeter to exactly full
scale, using the 5,000 ochm pot, R9.

Step 4: Rotate the 5,000 ohm potenti-
ometer until the meter reads exactly .9
ma and record the voltmeter reading.
Again adjust the 5,000 ohm pot for .8 ma
and record the voltmeter reading, etc.,
until the milliammeter is at “0” milli-
amperes.

Step 5: Each of the voltage readings is a
value for e in the equations that follow.
Now measure the voltage across the
illuminated neon lamp. This should be
about 150 volts. Call this voltage E.

E
Step 6: In the equation t — RC log[ ]
E-e

use the measured values (to 3 signifi-
cant figures) of R, C, and E, substitute
each value of e obtained in the Voltage-
Current table and solve for t in each
case. You will need a good table of nat-
ural logarithms (Public Library is an
excellent source). C is in microfarads,
R in megohms, E in volts. Now you
have eleven values for reaction time (in
seconds) associated with the milliam-
meter readings.
Step 7: Tabulate the values of plate
current- (ma) and the associated reac-
tion times (convert seconds to millisec-
onds by moving the decimal three
places to the right), then plot the cali-
bration curve as in Fig. 2. This curve
should closely approximate a straight
[Continued on page 107]

Fig. 1. Setup used for precise calibration of
instrument. Refer to procedure in step 3.

e
6J5

15 TO A
20v

Cc5

R6
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RCA's famous Dr.
Viadimir Zworykin
and El's. Feature
Editor discuss
electronic "'brain’
for new robot car.

El brings you u"fo afe on
Electronic Highways,
Robot Cars

IN our February issue, we brought you an exclusive EI report
on the RCA experiments with automatic electronic highways.
Since then, developments have been rapid, and EI's Feature
Editor has not only taken a ride on a test-track “highway,” but
in a fully-automated car, developed jointly by General Motors
and RCA.

The “robot car’ will drive itself only on the electronic highway,
and is driven manually on ordinary roads. However, the elec-
tronic highway does not reguire rcbot cars, and benefits any
vehicle on it, whether it has electronic controls or not.

This season, construction is in progress at a very busy highway
intersection between Omaha and Boy’s Town, Nebraska, where,
for 1000 feet in each direction, the RCA detection loops are being
installed in all lanes. By sensing each vehicle that passes over
them, the loops will count cars, detect bunches of cars, measure
the speed of individuals and groups, and pass the information on
to a computer, which will constantly adjust the timing of traffic
lights at the intersection and along its approaches. Since the
system can “see” the entire traffic picture as no human could,
it should keep traffic moving at an optimum rate, with a mini-
mum of waiting time at red lights. A similar setup will be em-
ployed at New [Continued on page 104]
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Solder wrapped around the cord of a
socket and plug as shown, prevents the two
connectors from pulling apart.

Use a felt tipped mark-
ing pen to mark tube
sockets, capacitors,

4\

MULTIPLIER 5L Bt 8Ly crystal positions, or sub-

AXLS ‘zn—wo ﬁ Fssembhes..Smeor proof

) L 2 ink and variety of colors
. arce teatures.

Small discs punched out from colored plastic
tape are ideal markers for radio-electronic
dials and switches. The self-adhering colored
discs can also be used for color-coding parts.
Iridescent tape can be used for non-illuminated
dials and terminals.

A wide rubber band around the body of your
electric drill makes a convenient holder for
that easily misplaced chuck key. A heavy band
can be cut from an old inner tube or glove.

Electronics Illustrated
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Shopping for Hi-Fi

how much should you spend?
By Joseph Marshall

THE prudent purchase of high fidelity equipment needn’t be
any more difficult than the purchase of anything else. It may
look that way sometimes, because the high fidelity industry pro-
vides a tremendous choice in its effort to satisfy the needs and
preferences of everybody. However, if you follow a few guide-
posts you don’t have to be an electronic engineer or an acoustic
expert to spend your money wisely. The very diversity that seems
so baffling at first glance makes it possible for you to get more
satisfaction for your money than you can in most fields.

The trouble with most people who set out to buy something is
that they rush to the store before they have determined what they
really need. The only surer way I know to throw money away is
to let yourself be talked into a friendly little game of poker by a
trio of affable strangers.

Before we drop in at
the local hi-fi and stereo
salon, let’s look into our
habits, our tastes, our
homes and our wallets,
and lay down 