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FIRST ALL-NEW, LOW-PRICED SHORTWAVE RECEIVER
IN OVER 10 YEARS!

New National NC-60 SPECIAL
Breaks All Sales Records For Christmas

NATIONAL CO. DISTRIBUTORS OFFER FREE

NC-109 PLUS NTS-1 SPEARER
Regularly $217.45

NOW ONLY $19.95 DOWN

full suggested cash price $193.95

NC-188 PLUS NTS-1 SPEAKER

Regularly $177.45
NOW ONLY $1595 DOWN
full suggested cash price $159.95

First reports from Nationa! Co.
Distributors indicate that the new
NC-60 SPECIAL is breaking all
sales records for low-priced SWL
receivers during the Christmas
season. The manufacturer is
scheduling overtime shifts to
meet distributor orders. It's no
wonder why you consider the
smart, modern appearance and
exclusive features which combine
to make the NC-60 SPECIAL
America’s top value in standard
broadcast/shortwave receivers.

The NC-60 SPECIAL covers .54 to
31 31 me in 4 bands with full electri-

cal bandspread on all frequencies.
Features exceptional sensitivity
with separate tuning coils for each
band. Has separate general cover-
age and bandspread tuning
capacitors, front panel phone jack
and built-in speaker. Standard
broadcast, civil defense, WWV,
marine, aircraft, amateur and
world wide shortwave frequencies
are clearly marked on dial .110
volt AC/DC.

ONLY $595 DOWN Suggested
price $59.95. Most National Co.
Distributors offer budget terms.

1150 SPEAKER WITH NC- X
109 OR NC-188 RECEIVER!

For a limited time only, most
National Co. Distributors offer an
opportunity to buy and save
$17.50 on the purchase of either
the NC-109 or NC-188 receivers.
You get the receiver PLUS speaker

. BOTH FOR THE PRICE OF
THE RECEIVER ALONE! See your
National Co. Distributor now and
save.

NC-109 . . . Covers 540 kc to 40
me in 4 bands. Calibrated band-
spread for 10-80 meter bands.
Exclusive “MICROTOME" filter
provides 5 degrees of super-sharp
selectivity. Sensitivity 1-2 micro-
volts with 10 db signal/noise ratio.
Separate high frequency oscillator
with temperature compensated

ceramic coif forms reduces drift |

to .01% or less. Separate product
detector for SSB makes the NC-
109 America's lowest priced SSB
receiver.

NC-188 . . . covers 540 ke to 40
mc. Directly calibrated for 4
general coverage ranges and 5
bandspread ranges for 10-80
meter bands. Has RF amplifier
stages, two IF stages, and two
audio stages. Has tone control,
antenna trimmer, S-meter, sepa-
rate RF and AF gain controls,
automatic noise limiter. Has tem-
perature compensated and venti-
lated high frequency oscillator for
increased stability.

NAAA FORMED

New Organization To Stimulate
Interest in Shortwave Radio

The NAAA is the NATIONAL
ASSOCIATION OF ARMCHAIR
ADVENTURERS—a grand group
of bold, dare-do-wells devoted to
effortless world-wide travel and
adventure through the medium of
shortwave radio listening. Mem-
bership in the exclusive, inter-
national organization is limited to
those with courage to risk 50¢ for
a colorful membership certificate
and a copy of an exciting new
book on Shortwave Listening.
Tells when, where and how to
listen. Provides log for listing each
exciting shortwave adventure.
Send 50¢ to NATIONAL CO.,

INC., MALDEN 48, MASS.



You Practice with [TE R e—m"
Kits NR! Gives

People look uz to end dedend on the
Technician mwre than ever before.
New E_ectroaic prcducts are increas-
ing the job opportanities for Radio-
Television-Tlectronic Technicians.
Right in your owr. home, during spare
time, you car. gair knowleilge, develop
skills needed to get good jobs in this
vast industry. You learn by doing. You
g;et NEI k]:ts develope‘ddespecially to
ve actuz! practice and experience.
is part of ycﬁw NRI u.air_ingpyou can  Good Spare Time Earnings Has Own Radio-TV Business
— get all parts inciud:ng picture tube to  “Am doing well in “Have Appliance store
: build tke 17” Television receiver, multi-  spare timegRadio and wx-iltathVpgervicing. In
use vacuum ftude Voltmater, shown TV. Sometimes have Army, NRI helped get
at left, use it to learn Radio-TV-Elec- three TV jobs wait- me top rated job.'—
tronic circuits, make tests, experi- 128'—G. F. SEAMAN, W. M. WEIDNER,
ments. All equipm.ent is yours to keep. €W York, N. Y. Fairfax, S. D.

FOR GOOD PAY TO START AND A BRIGHT FUTURE

Learn Radio-TELEVISION-Electronics

AT HOME IN YOUR SPARE TIME

Start Soon to Earn $10—%15

- x £~ CUT OUT AND MAIL
a Week Extra in Spare Time ! POSTAGE-FREE CARD

Many NRI students find -t easy and profitabhle toc fix sets for
Use the Tester buflt w:tt pa“ts NRI furnistes to locate ard s s o
cr-ect Radio-TV -eceiver traubles. Picking up 310, $15 and : S A M P L E L E N
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f-iends and neighbors starting a few menths aftar enrolling.

rao-e a week gives substantial elxtra Isptendi"nﬁ (;noney. Many

who start in spare time s>on build full time Rad o-Tzlevision d 6 P C l

sales and service businesses, enjoy prestige, respect and satls- G n 4" go CI"C Og

fac ion in this fast growmg mdustry. B I F EE

NO STAMP NECESSARY
WE PAY POSTAGE

NATIONAL RADIO INSTITUTE
Dept. 9CK, Washington 16, D. C.

Mail me Sample Lesson of your

{ How Electricity 4
s is Produced

3roadcasting offers satisfying carears. Hundreds of Radio and Tele- Beneﬁt by NR I Experlence - OIdeSt!
ision_ stations on the ax offer interesting jobs for Operators

nd Technicians, Pplce, Aviation, Two-Way Communications largest Home Stlxly Radio-Tv SChOOI

re expanding. Men with Radio-TV training are in demand.

e — 2 MRI's more than 4( years experience training men ior success
% —the outstanding secord and reputation of this schocl—bene-

f-s you in many ways. NRI nethods are tested. proven. Suc- !
ceszful graduates are everywhere, in small towns and big
dtizs. Here is an investment that pays big rrofits soor. Each ﬁ
week, invest only a few hoirs spare time .n yourseli—pre-
raring to be a Radio-TV-Electronics Technician. Invest in I
I

traming to get ahead. NRI ca1 provide the training you need.

NRI Is The Tested Way to Better Pay Radio-Television Training and 64i . »

Pechnical know-hdw brings better pay. fast advanceraent page Catal')g‘ (NO Salesman Wll _Q-{ii

Eacio-TV-Electron.c oppcrtur ities are great. and are increas- call.) =2 |

i1g NRI has devo ed over 4 years to developing simplified. i
NAME___

practical training methods. Mailing the card at right cean b2
cne of the most imdortant act= of your life. D> it now. Reason-
£bl2 tuition. on low mcnithly payments available. Let us s2nd
3oL an actual Lesson and 34 page Catalcg-

AGE

4 solid, proven ﬁe]ﬂ o? opportinity for good pay is servicing
he millions of Radie arx TV setz now in use. Government, mili- BOTH FREE. Address NATIONAL RADIO ﬁ ]
> art

ary, guided missile mamufactirers, industry . all need INETITUTE, Dept. 3CK, Wachington 16. D. C.
‘echnicians. Color-T\, H -Fi a»e increasing the opportunities.

National Radio Institute

WajjNngton 16, D. C. Est. 1914 1. E. Smith

Fanor 4

CITY ZONE STATE

Accredited Member National Home Study Council

i
i
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the stereo space roblem is solved...

IT'S EASY TO LEARN

You train in your own home—keep your present
job while learning. Well illustrated NRI lessons
teach Radio-TV-Electronic principles. You build,
test, experiment with Radio-TV circuits, get actual
practice with kits NRI gives you. Graduate
Vagnoni, at right, knew nothing about Radio
when he enrolled.

You don’t have to know anything about elec=
tricity or Radio to understand and succeed with
NRI courses. Many successful NRI men did not
finish high school. NRI trained men have been
accepted for responsible positions throughout the
United States and Canada. Graduate Barnett, for
instance, is Chief Engineer with station KGCU.

For over 40 years, NRI has been training men for success in
Radio-TV. Start now on your road to success, get training you

need for good pay and a bright future. You can get the training
you need, at home in your spare time. NRI can provide it for you.

for SAMPLE LESSON and

64-PAGE ;R[[

CATALOG :
-

MAIL POSTAGE-FREE CARD

- ; i

HERE'S WHAT HAPPENS:

(In larger rooms, by the way, when you'll want stereo

s o I
)
b4 o
7]
> v| i I : ! . !
® Low bass frequencies frcm both stereo channels are prap- with the scope and magnitude of the latest movie processes
-—f — h
== O m I erly phased through the XX3 STEREON Control Filter .. .'you ,add-on two additional STEREONS, placing
W w “q and channefec into yow: present full-range speaker to them inconspicuously around the room. Tte two central
o ‘ ILranse sz -
(e ] - ; l utilize its fu.l-Eass reprouction capabilities; the mid-bass, STEREONS simply parallel each of the channels and are
{e] W z > > m treble and verv high toaes ere fed, one channel to your ag]_lusted to a sl}g}\tly lower leve! to make a smooth sourd
(7] Q z (n full-range spedker, the ether channel to the STEREON picture . . providing directionality and full depth ... the
-2 0 > m o I> to zive vou full dircensional stereo...inexpensively, ultimate in stereo.)
= = o )] compacily. Hear the remarkably versatile Electro-Voice STEREONS
= E i 0 ' Stereo~—the Elsctro-Voicec STEREON way—gives the im- demonstrated at yvour Electro-Voice show room. After one
(o] =0 ~ = l pact and true-»-life spaziousness of the original perform- listening yuu'll ag}x‘-ee that STEREONS are THE answer
=p 73 > — 3 ance . .. puts yzu in the best seat in the house. to stereo in your home.
o a =l B e B S,
o 9 e { Ik GO-ON TO STEREON...FOR SUPERLATIVE STEREO NOW. ..
: — @ z rrl <
; 79 o m ﬁ U ' © For mere comxate information on the Stereon and other Electro-Voice ways 1o go Stereo, write for free booklet on choosing stereo equipment.
mme o i .
3 = w2
2 = ELECTRO-VOICE, Inc., DEPT. EI-3
o B | I I -
' > 7)) — = v ¢ Buchanan, Michigan
N ¢ = 1~ pl | Foremost In Electro-Acoustics — High Fidelity Loudspeakers ard Enclosures for STEREO. Microphones, Phono-
. m : ] z O “ F Cartridges and Public Address Speakers Marine Instruments, EVI Prfessional Electronic Instruments and Mititary Mcseriat.
. 3 : ) E
C =< m l [ p
o > !k\'E‘REW IIt—3-way sys em for use with high efficiency ystems. systams. Uses MIJOB and Y358 driver components. Shipping weight
) I o
m = m ~ Employs MT30 mid-tass ecaxial assembly ond T35 VHF driver, built 33 bs.Met ... ... (o MG~ - B AN o . $99.50
- P T M into integral 200 cps tape- rote hom. Integral crossover netwosk lisits
3 D > . My = ' 4 overall Input to signals akcve 300 cps crosses over electricafly 3t 3500 XX STEREON CONTROL FILTER-—For use with Electrc-Voice Sterecns.
2 §' :ZU A ~ ¢ps to Model TZ5 VHF driver. Flat response + 2 db 300 cps te 19,000 Usss matching transformer and crossover network components. All signai
Z e — ] l " ¢ps. Two AT27 evel centrels ot rear provide overall level matcl to fult of “st channel adove 300 cps feeds Stereon; all signal below 300 cos
@ i = = ronge specker syster:. Quolity match ossured by Individual controd of from this chanmel is combined with full range outpst from second
3 - Z 0 l *'Presence’’ anc '‘Brillionce’’ control. Availoble in mahogony, wolrvt, channel to utilise full bass repraduction capabilities of o single full
z - (@) r ard timed cok S$lze: 25" high, 17V;" deep, 7¥4" wide. Shipping range system. lsput impedonce from both amplifiers 8 ohms, autput
5 2o o ]  welghti 37 Ibs. Net.. ... . ..cieiniiiicienaneeeiianeen .. 5129,50 imgedance 16 obms nominal, Size: 514" high, 43" wide, 514" deep.
TR 8 n H STEREON 1A—Mdentical te¢ Stereon [, for use with normot efficiency Shiaping welghts B Ibs. Net. ;... ¢ .. oo niena e $30.00
(2] T & 3l . .
: o N I STEREO begins with the E-V tolally compatible STEREC Cortridge—already the occepled standard.
. | ' .~
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Learn at Home o

A HIGHLY
RESPECTED TRADE—
START SOON TO
EARN EXTRA MONEY
IN SPARE TIME

to Fix

Electrical Appliances

To build a better future, get into a field where there’s
much important work and the security that comes from
knowing a good trade. Servicing electrical appliances
offers that OPPORTUNITY. Every wired home has
many electrical appliances and millions and millions of
new appliances are sold every year. Owners pay well to
keep them in repair. That’s making a fast-growing need
for trained men.

Add To Your Income Starting Soon

Need For Service Technicians Increasing

Make extra money in your spare time. Start soon to
fix electric toasters, fans, clocks, vacuum cleaners, and
other electric appliances for your neighbors and
friends. Work in your basement, garage or spare room.
It’s easy to increase your earning power—to pay for
your training many times over—to have extra money
to buy things you need.

Learn and Earn with Multi-Use
Tester Built with Parts We Send

This course includes the parts to build a portable, sturdy
Appliance Tester that helps you locate electrical defects
quickly and easily. You use it to learn and do actual
electrical appliance repair jobs. If you want better pay
learn this good trade. No need to give up your present

March, 1959

job. You can train at home in your spare .time for only
$3.00 down and $6.00 a month. A smali price to pay for
increased earnings, a more secure future. Paste coupon
below ona  postal or mail in envelope for free book and
sample lesson. Address Natlonal Radio Institute, Dept.
KC9, Washington 14, D. C.

MAILING THIS
COUPON MAY START
YOU TO SUCCESS

LESSON AND BOOK

— e can e o e . S . e -

iNATIONAI. RADIO INSTITUTE, Dept. kce, Washingtonl6, D.Z‘

IPlease send me Electric Appliance Training lesson and book'
free, (No salesman will call.)

Name............. ..Age I
I Address . ... ... ... P |
I City... ... ......Zone.. .State......... }

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL_.
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TRAIN FOR OPPORTUNITY FIELD OF

LECTRON.

OPPORTUNITIES IN ELECTRICITY-ELECTRONICS

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

luded

can be i

YOU TRAIN IN CHICAGO—Learn the easier practical way in the
NEW SHOP-LABS of Coyne in Chicago. Shop work plus technieal
training. No advanced edueation or previous experience needed.
Lifetime Employment Service to Coyne Graduates.

START NOW—PAY LATER

New llberalized credit terms and
Finance Plans. Pay most of tui-
tion after graduation. Part-time
employment service to students.

Training in Refrigeration and Electric Appli

tion. Send coupon for detalls.

2. You're shown how to do
it by trained instructors.

1. You aretoid the how and
why of esch job.

|

|

I |

8.W.COOXE iR., Prasident [ J a FOUXDED 1898 l Address. _ I
ELECTYRICAL SCHOOL ' I

|

on actual equipment.

Chartered As An Educational Institution Not For Profit
1301 W. Congress Parkway, Chicago, Dept. 39.8A
ELECTRICITY ® RADIO  TELEVISION ¢ REFRIGERATION o ELECT

iINTHE NEW SHOP-LABS cov“E
i’ OF

VETERANS OR NON-VETERANS
Coyne training i3 offered to Vet-
erans and Non-Vets alike. We'll
send Bulletin giving full informa-

3. You do the jobs yoursel

ON REAL EQUIPMENT

LARGEST, OLDEST AND _ [

BEST EQUIPPED &

SCHOOL OF ITS ' a1 m

KIND INU.S. = 'R
nEsgE REEE

BT
This fireproof building is occupied entirely by Coyne
and houses the NEW COYNE SHOP-LABS with
over a quarter of a million doilars worth of Equip-
ment. Thousands of successtul men have trained at
Coyne. There {8 no substitute for Coyne’'s weelth
of experience.

TELEVISION—RADIO EI.EC'I'RONICSN

Great opportunity for a good Job or your own business {n one
of America's fastest growing branches of Electronics! New
stations by the hundreds . . . new sets by the miliions. . . and
now Color TV ... ali means greater opportunities in Sales and
Service. Separate courses in Radio-Television or in combina-
tlon with Electricity-Electronics avallable.

SEND FOR FREE BOOK!

Mzil coupon in envelope-—Pasts on Postal Card
or write to address below for 48 Page Ilustrated .
Book, "“Guide to Careers” and all the facts.
Whether you prefer Electricity-Television-Radio |
or Combined Electronics Training this book de- |
scribes all training offered. ,

Information comes by mail. No
obligation and no salesman will cail.

|
A GESS S S SIS GeEe SE— E— — —1
Coyne Electrical School, |
Dept. 39-8A, New Coyne Building '
I 1501 W. Congress Pkwy., Chicago 7, I, I

Send FREE BOOK, '‘Guide to Careers,’ and detalle of all
training you offer.

l Name.

City. State.
I {I understand no Salesmon will colt.)

b — e S St (e i St St S S arivan e ]
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A Message From the Editor

How #o interest
your wife-girl
in electronics,
drawn by Kohler.

I have just read a prediction that by 1967, eight years from now,
we will be 20,000 engineers short if our schools continue to turn
out engineers at their present rate. This prediction comes from
the Science Manpower Project of Columbia University. At the
rate that industry and government are using engineers, we’ll
probably need even more! What of the teenager who thinks he
would like to be an engineer—how can he tell whether he is
capable of successfully becoming one? According to the Project,
a strong “interest in science and technology and related hobbies
and participation in science competitions” is a good omen for
future success in science. Among the related hobbies which are
most helpful, educational and practical are amateur radio and
electronic construction. In other words, if you, your brother or
your son thinks he wants to be an electronic or electrical engi-
neer a good way to get started toward such a career is to embrace
electronics as a hobby. The Project also points out that such a
hobby is also helpful for those who are interested in becoming
technicians rather than engineers.

Some of the editors of ELECTRONICS ILLUSTRATED
have become so interested in amateur radio (possibly inspired
by some of the articles on amateur radio and shortwave listening
that we have published) that we’ve decided to start a ham
station right here in our lab. We are going through the paper-
work stage now and if everything works out according to plan,
many of you hams will soon hear our call. The station is not
intended for our own amusement rather, we will use it for testing
equipment, for becoming more familiar with many of our ham
readers and, more important, for helping novices and would-be
amateurs attain their general class ticket. Listen for us soon!

When RCA announced in the middle of last year that it was
marketing a series of hi-fi stereo tape cartridges or magazines
for use on an automatic tape recorder running at 33%; inches per

Electronics I'llustrated
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See How DeVry Tech (un
Prepare You For A Profitable Future In Many Fields

hon COMMUunications »
uided Missiles, «

No Previous Technical Experience
Or Advanced Education Needed! Automation
Laborers and bookkeepers, store clerks, shop Eledroni(s

74
"\\// men, farmers, salesmen — men of nearly every
"’ calling — have taken the DeVry Tech program and
today have good jobs or service shops of their own
in Electronics. You don't have to quit your present
job. If you are 17 to 55, see how you may get
yourself ready for a future in the fast-growing
Electronics field.
Whether you prepare at home or in our well-
equipped Chicago or Toranto Laborataries, you
get sound, basic training in both principles and
practice. At home, you use educatianal mavies.
You build actual circuits and test equipment. Yau
read simple directions, follow clear illustrations.
When you finish, you are prepared to step into
a good job in this exditingly different field. You
may even start a service shop of your own.
Mail caupon for free facts today.

Get FREE Booklt!

We'll give you a free copy of an 3
interesting booklet, “Electronics
ond YOU.” See for yourself
how you may toke advantoge

Micro-Waves

Broadcasting

of the opportusitiss in fthis
fast-growing fleld.

cak INSTITUTE

l DeVry Technicol Institute
4141 Belmont Ave., Chicogo 41, ill, Depr. El-3-P
b, L . i Please give me your FREE bookles, “Electronics and YOU,” and
c h Ica g (o] q1 ’ ' ' ' INoOIs I tell me how | may prepare to enter one or more brandhes of
Electronies as listed above.
Formerly DeFOREST’'S TRAINING, INC. |
“One of North A ica’s F. £l ics Troining Centers” Nome Age
Accredited Membsr of Natiomal Home Study Council b vaea Please Print s
I City Tiws, State
] [3 Check here it subject 1o Military Training.
- DeVry Tech’s Conodion Troining Center is located
i 2040 ot 426 Roselawn Avenve, Toronto 12, Ontorio
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second, the tape industry was taken by
surprise. Many people who intended to
buy tape recorders decided to wait to
see what the new cartridge was like;
dealers and manufacturers were skep-
tical that the new gadget would work
and sound good at the slow speed.
Rather than jump on the bandwagon
of wild confusion, EI waited until we
could get an RCA tape magazine and
test play it. This we have done and
our report on this new hi-fi develop-
ment appears in this issue starting on
page 38.

Among the other articles I would like
to recommend to you in this issue is
“All About Computers” which is the
first of a series explaining the different
types of electronic brains and how they
are used; “How to Change Your TV
Picture Tube,” and “Inventions in
Electronics.”

Next month we have some very inter-
esting features in store for you. T am
sure that many of you construction
hobbyists must constantly overcome a
major handicap-—-your wife—when
working to complete your projects. If

you are not yet married it may be well
for you to begin to learn how to cope
with any woman who may become part
of your life and your hobby. In our next
issue, Carl Kohler, electronic wit and
cartoonist will show you how to interest
your wife in your electronic projects in
how-to-do-it step-by-step style.

Great studies are being made in the
laboratory toward harnessing the Sun’s
power for electronics. We’ll bring you
up to date on this vital topic next
month.

Also in the next issue you will be
shown how to build a hi-fi tester to
check your present system or compo-
nents that you intend to buy, also
highly useful for kit builders. A novel
experimenter’s control center will also
be described and in an interview, a
highly respected veteran ham will tell
you how to buy ham receivers and
transmitters.

Of course there will be all our regular
features and more, much more!!

NOW YOU CAN SECURE A

HIGH SALARIED  TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating
unlimited opportunities for high salaries, with rapid advancement in
E ARMED FORCES for Bailey Trained electronic

INDUSTRY AND TH
engineering technicians.

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

Tech, offering unusually high starting salaries.

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

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

years in training.

This Minneapolis-Honeywell system
¢ontrols hundreds of automatic man-
vfacturing  operations.  Experience
on live equipment is emphasized at
Bailey and is another reason for the
tremendous backlog of high pay posi-
tions waiting BAILEY GRADUATES,

Resident training is easter and costs less than I — ————MAIL TODAY——————

you may think! We provide housing and part-~ |
time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America's fastest grow-
ing and most exciting industry, write for free
booklet .., no obligation.

Please mail immediately this free booklet without obligation

it

BAILEY TECHNICAL SCHOOLS | =~

I
I
I
VETERAN APPROVED |
|
|
|

1661 S, Grand St. Louis 4, Mo. City.

Al
EEcrropc

o ¥

AUIOM‘"‘M f

.\—',_‘

Electronics Illustrated



BIG REWARDS

for the most-wanted men in Radio-TV-Electronics

Radio-TV
Engineer

QGeneral Electronics
Technictan

Radio-TV
Service Manager

That’s right! There are big rewards for the most-wanted men
in Radio-TV-Electronics.

You can be one of these men. With the right training you
can qualify for a big-pay job in a vital industry. You can start
yourself on an exciting, rewarding career in a field that offers
unlimited opportunities.

But you must be thoroughly trained. You must know more
than wires and tubes. You must think in electronic terms.

There’s no short-cut to success in Radio-TV-Electronics.
But there is a simple, sure way...the I.C.S. way.

L.C.S. is the world’s oldest and largest technical training
school. Sixty-seven years of experience in training 6%% million
students have made the I.C.S, system a success-proven method

HOW WILL YOUR 1.C.S. SUCCESS STORY SOUKD?

“1 took my diploma from your school in Radie Operating in
1947. In 3 years I became chief engineer of WKOK in Sunhul?'.
Pa. Then l’came to California as Andio Engineer for ABC in
Hollywood. I still hold this position. I will always be grateful
for your help in getting me in the type of profession that has
$0 much to look forward to.” William R. Dreese
“I had been in the radio-repair business for 30 years, when 1
enrolled in the I.C.S. Television Servicing Course,
“Now I am able to approach a television job in a systematic
manner. while others-are stlll operating on the hit-or-miss level,”
Kelsey G. Cobb
“Up to the time I enrolled. my interest in electronics was purely
a hobby, but before completing my course I was able to do a
considernble amounf of radio work. Now I have a good part-
time business.” George 4. Chase

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

Electrical
Draftsman

Electrical Engineering
Technician

Industrial Electronics
Technician

of home study. Today, there are more trained men from I.C.S.
in supervisory and management jobs than from any other school.

Up-to-the-minute 1.C.S. Courses make electronic funda-
mentals clear, easy-to-follow. Personalized guidance helps you
through each step.

You study at home — in your spare time —at your own
pace. Everything you learn is practical, usable. Courses are
prepared by experts who know what you need to know to
go places.

Join the ranks of the most-wanted men in Radio-TV.-Elec-
tronics. Your first step is to send for your free I.C.S. Career
Kit. You have nothing to lose. You can gain an exciting career
in the fastest-growing industry of all time.

Send the coupon below for your
free 1.C.S. Career Kit!

u “How to Succeed,” 36-page guide
to advancement.

8 Opportunity handhook
for the field of your choice.

Sample lesson (Math) to
demonstrate 1.C.S. method.

I.C.S., Scranton 15, Penna.

Accredited Member,
National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 02423B, SCRANTON 15, PENNA,

O General Electronics Tech. DRAFTING

[ Industrial Electronics
[ Practical Radio-TV Eng’r’g

O Practicat Telephony e e

BUSINESS
RADIO {0 Cost Accounting
TELEVISION {0 Managing a Small Business
ELECTRONICS {J Purchasing Agent

[ Electrical Drafting

HIGH SCHOOL
{7 High School Diploma

(Partial list of 259 courses)

Without cost or obligation, send me “How to Succeed” and the opportunity booklet about the field BEFORE which | have marked X (plus sample fesson):

} ELECTRICAL

t  {J Electrical Engineering
'r (O Elec. Engr. Technician
+ [ Elec. Light and Power
1 [ Practical Electrician

1 O Professional Engineer (Elec.)
i

1

1

1

1

)

LEADERSHIP

[ Industrial Foremanship
[0 Industrial Supervision
[] Personnei-Labor Relations

0] Radio-TV Servicing ] High School Mathematics 1 Supervision
Name Age_______Home Address
City. Zone._. _State Working Hours AM. to P.M.
Ocet: H —C Canadian residents ssnd coupon to International Correspondence Schools, Canadian, Lid.,
Montreal, Canada. . . . Special tuition rates to members of tha U. 8. Armed Forces.




“The world’s best lighted
street,” Chicago’s State
Street, now operates on elec-
tronics. General Electric is
the maker of the radio con-
trol system that turns on the
280 street lights from one
central station located in a
nearby building. A 60 watt
radio transmitter serves as
the master signaling device
for receivers located in the
bases of 28 of the 70 light
poles. Pulses from the trans-
mitter turn the lights on and
then off in accordance with
an astronomically compen-
sated timer. As the days
grow shorter the lights are
turned on sooner and vice
versa, by the astronomic
dials on the time switches.

Electronics Illustrated
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You get 19 big kits
of equipment!

GOOD JOBS . . . MORE MONEY
SECURITY . . . ALL CAN BE YOURS

YOU are needed in the great modern Tele-
vision-Electronics industry. Trained techni-
cians are in growing demand, at excellent
pay, in sales and service, manufacturing,
broadcasting, telecasting, communications,
research, and many other important branches
of the feld. National Schools Master Shop-
Method Training, with newly added lessons
and equipment prepares you in your spare
time right in your own home for these fasci-
nating opportunities. QUR OQUTSTAND-
ING METHOD IS PROVED BY THE
‘SUCCESS OF GRADUATES ALL OVER
THE WORLD!
YOUR TRAINING IS ALL INCLUSIVE

We prepare you for 2 long list of job
opportunities. Thousands of TV and Radio
receivers are being sold every day—more
than ever before. And, now, Color TV is
here. Applications of Electronics in industry
—AUTOMATION —are growing in tre-
mendous strides. The whole field is alive -
opening up new, important jobs rapidly.
National Schools complete training program
qualifies you in all phases of the industry.

YOU EARN WHILE YOU LEARN

Many students pay for their entire training —
and more — with spare time earning. We'll show
you how you can, too! Early in your course you
receive material that shows you how to earn
extra money servicing TV and Radio receivers,
appliances, etc., for friends and acquaintances.

March, 1959

LEVISION

DIO=-ELECTRONICS

LEARN ALL g py gy | o TuE INDUSTRY

BY SHOP MeTHOp HOME TRAINING
1. Televi;ion,.. 5. Sound Recording
including Color Ty & Hi-Fidelity

2. Radio . .. AM, FM
3. Industrial Electroaics

4. Communications

6. Automation

1. FCC License Preparation
8. Radar & Micro Waves

tet National Schools of Los
Angeles, a Practical Resident
Technical Scheol tor over 50
years, train yeu at home by
Shop-Method for unlimited
oppartunities i All ghases of
TV, Electronics. Radio.

YOU GET EVERYTHING YOU NEED

Clear, profusely illustrated lessons, shop-
tested manuals, modern circuit diagrams,
practical job projects—all the valuabie
equipment shown above—many other ma-
terials and -services—consultation privilege
with our qualified staff, and Graduate Em-
ployment Service. EVERYTHING YOU
NEED for outstanding success in Electronies.

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS
WILL TRAIN YOU. SEND FOR FACTS TODAY
NO OBLIGATION.

YOU LEARN BY SHOP METHOD . . .
you do 'servicing, circuit analysis, and do
over 100 down-to-earth experiments. You
build a Superhet Receiver and 2.modern TV
Receiver, from the ground up, including a
new, big screen picture tube. You also re-
ceive a professional, factory-made MULTI-
TESTER. All of this standard equipment is
yours- to keep . . . at just one low tuition.

. ident

our training if u“{vaisani\ah
a\e'v"s the wor s(J b an
Ao, modern SRPEL i jatest

Approved for

61 Training ﬁﬂ i,
NATIONAL SCHOOLS

LOS ANGELES 37, CALIF.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1903
LOS ANGELES 37, CALIFORNIA

, GEY FAST SERVICE- MAIL NOW TO

, NATIONAL SCHOOLS. DEPT. R4Y-29
4000 S. FIGUEROA ST. LOS ANGELES 37, CALIF.

! Rush free TV-Radio "Opportunity” Book and sample
lesson. No salesman will call.

NAME

ADDRESS
CITY.

O Chach if iatorested OMLY in Resident Schol framing 2t Los Angelni.
VETERANS: Groe dore of Discharge o

2ONE STATE.

T LT e —



A Brand New
Home Study Program

Equips you to enter the exciting,
new and booming field of

Annozmcz'ng -

'OHATIOH

AND INDUSTRIAL

ELEGTRONICS

ENGINEERING TECHNOLOGY

Automation latest; most exciting development in
electronics . . . needs 3,000 well-trained specialists per
vear to fill new jobs and draw top pay.

This course covers automation and industrial electronics,
including fundamentals of electronic engineering tech-
nology, and specialization in: Machine control systems . . .
Data processing systems . . . Instrumentation technigues

. Digital and Analogue Computers . . . Servomechanism
systems . . . Telemetry systems . . . Industrial processes.

LEADS TO JOBS LIKE THESE:

“On December 31 I will be working for RCA at the
Missile Test Project in Florida as a Telemetry Technician.
I don’t mind telling you that CREI and vour encourage-
ment helped a lot in getting this job.”—John S. Trelt,
Box 133, Beulah, Mississippi.

‘“Five vears ago I started to work for my present em-
plover as a Radio Repairer and Installer. I also started
my CREI course at this time. Three years later I was a
supervisory electronic engineer and a year later I was
promoted to the position I now hold as assistant chief
engineer of a large radar instrumentation station at White
Sands Proving Grounds.—Ralph Leo Gagnon, 1255
Gardner Ave., Lias Cruces, N. M.

If you have had a high school education, and experience in
electronics—and realize the need of }ugh -level technical
knowledge to make good in the better electronic jobs—you
can qualify for this brand-new CREI Home Study course.
Write to Capitol Radio Engineering Institute, Dept. 173X,
3224-16th St., NN'W., Wash. 10, D, C.

RUSH THIS COUPON TO US FOR FULL DETAI

A v

: CAPITOL RADIO ENGINEERING INSTITUTE :
t ECPD — Accredited Technical Institute )
1 Curriewla — Founded 1927 ]
: Dept. 173-X, 3224-16th St. N.W., Wash. 10, D. C. :
( Please send me without cost or obligation your bro- )
{ chure describing your brand-new home study t
{ course in AUTOMATION AND INDUSTRIAL ]
1 ELECTRONICS ENGINEERING TECHNOL- L ]
1 OGY. ]
] ]
: Name.......... Age. ]

i
I Street ... — S R —— ]
] ]
:- G Y s - e e i Zove.......... State.......occeee b

]
1 To obtain fast, i diate service, it is necessary that |
: the following information be filled in: :
: Employed by......... ..o, e e :
1 Type of ]
I PrESENt WOrK. ..ottt ettt e t
b Yrs. Education: 1
b High School..........cooocieiin. Otheris i
: Electronics :
H Experience ... )
1 ]
! ]

Blonder-Tongue’s new Audio Baton
permits the user to boost or reduce
groups of sounds up to 14 db within a
range of nine octaves. Some forms of
distortion, scratch, and rumble may be
eliminated by varying the controls.

The unit is placed between the phono,
tape recorder or tuner and the hi-fi main
amplifier. A 3-position switch at the rear
gives a choice of output levels. Net price
is $119.50.

A miniature pocket-sized FM trans-
mitter and an FM receiver for voice
communications on the 25-54 and 144 to
174 mc bands were demonstrated by
Motorola recently. Maximum range of
these all-transistor units is ten miles.
The receiver weighs about 12 ounces,
the transmitter about 3 pounds, and can
be fastened to a person’s belt, replacing
mobile type radios used heretofore on
these bands. Each unit is capable of op-
erating with any conventional VHF
communications system.

Electronics Illustrated



Includes BASIC ELECTRONICS

.. . general & industrial . . .
covers transistors and their uses!

even

BRINGS YOU THE BASIC °‘'KNOW HOW'' OF:
Circuits and Currents; Controls; Electromag-
netism; Capacitance; Inductance; Resistance;

Phase Relations; Generators; Motors; Transform-
ers; ' Rectifiers; Wiring; IHumination; Instru-
ments; Measurements PLUS Tubes; Amplifiers;
Oscillators; Transistors; Industrial Instruments
and Automation; X-Rays; Power Factor; Servos

. .. AND DOZENS MORE.

No matter what you want to do
in ELECTRONICS, RADIO,

this is the most important
training of all!

COMMUNICATIONS or ELECTRICITY,

Here is an up-to-the-minute home training book that is

your key to the future! All equipment from giant industrial
controls to TV sets; from radio to hi-fi systems and all the
rest are based on the same fundamental electrical princi-
ples. Understand these thoroughly and the rest comes
10 times as easy!

Backed by this great training, you'll read technical

This 396-page BASIC ELECTRICITY Manual

ASUREMENT

VIBRATION ME
MiGH - GAIN
A-F AMPLIFIER

SET-UP FOR THICKNESS MEASUREMENT

1 ) oy

BASIC 3-

PRACTICAL TRAINING

ume Suppry

BA

&

GENERATION OF 3PHASE VO
X

Ll

5

MAKES THINGS EASY TO UNDERSTAND!
BASIC ELECTRICITY covers the entire field

.. from circuits and currents to ¢lectro-magnetism
and 'phone principles . . . from tubes to transistors

.. from instruments of all sorts to dozens of related’

subjects. You don't need a lot of previous training
to understand every detail. You get practical ex-
amples of such things as reactance, measurements.
phase relations, impedance and power factor. Set-up
diagrams teach you to extend meter ranges, measure
temperaturc, etc. Essential elements such as motors,
generators, batteries, etc. often neglected by ordi-
nary books are fully covered. In short, BASIC
ELECTRICITY brings you the kind of practical
training that can pay off in a dozen different ways!
You be the judge . . . without risking a cent!

COMBINATION TUBES

THAT REALLY
SHOWS

10-DAY FREE EXAMINATION

Dept. PR-39, Rinehart & Co., Inc.
232 Madison Ave., New York 16, N. Y.

Send Turner’s BASIC ELECTRICITY manual for
10-day FREE EXAMINATION. 1f book is satisfac-
tory, I will then send you $6.50 (plus postage) promptly
in full payment. If not, I will return hook within 10
davs and owe nothing. (SAVE! Send $6.50 with order
and we pay postage. Same 10-day return privilege
with money refunded.)

I -
Ca
-

it

INETIC  omiomoncrmeniiom o 185 oA e O O 035 e et

Address ...

City, Zone, State.........cciviiiemieriiniiiacsiara s snies siie
QUTSIDE U.S.A.—Price $7.00 cash with order. Money back
if you return your book within 10 days.

articles with new understanding. You'll know what’s what
about circuits and their components. Every detail of
electrical-operation will be far clearer than ever before—
and you'll be better fitted for interesting, good-paying jobs!

by

Rufus Turner trains you in a way you can really under-
stand. More than 300 pictures make things doubly clear.
Set-up diagrams explain procedures and principles. Basic
electrical problem solutions are demonstrated. Then, to
top things off, the book includes a 61-page INTRODUC-
TION TO ELECTRONICS that gets right down to earth
in helping you apply this basic training to your specific
radio-electronic interests.

BASIC OscILLOSCOPE DEFLECTIONS




ALLIED’'S

ELECTRONIC SUPPLY CATALOG

452

valve-packed
pages

A DRANTTE T

¥

¢

" ON EVERYTHING
IN ELECTRONICS
i, EASY TERMS
=‘. AVAILABLE

WORLD’S LARGEST STOCKS

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

Amazing Build-Your-Own KNIGHT-KITS
Everything in STEREOQ Hi-Fi

Hi-Fi Music Systems & Components
Recorders & Phono Equipment

Public Address & Paging Systems

TV Tubes, Antennas, Accessories

Amateur Station Equipment

Latest Test & Lab Instruments

tndustrial Electronic Supplies

Paris, Tubes, Transistors, Tools & Books

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

From One Reliable Source
OUR 38th YEAR

Send for
FREE

Catalog

=] T R
ALLIED RADIO
ALLIED RADIO, CORP., Dept. 86-C9
100 N, Western Ave., Chicago 80, IlI.

0 Rush FREE 1959 ALLIED 452-Page Catalog

Name.

Address

12

2
g

Zone State,

(A AN NN NNEN XN NN ]

e

e

2
\ 7

A master antenna system for the
home providing up to 10 or more plug-in
outlets for TV sets and/or FM re-
ceivers from one antenna is now being
marketed by Jerrold Electronics Corp.
This kit includes amplifier, antenna
leads, hardware and plug-in outlets
which can be distributed throughout
the home. List price is $67.75.

—0—
New Booklets and Catalogs:

The Industrial Products Division of
Herbach & Rademan, Inc. at 1204 Arch
St., Philadelphia 7, Pa. has issued a
24-page catalog containing products and
components for use in electronics,
science, engineering, biology and as-
tronomy. Free copies may be obtained
by writing to the above address.

A 96-page Quality Control Catalog
containing measuring magnifiers, mi-
croscopes, all types of optical items, il-
lustrations and technical data may be
obtained free of charge from Edmund

| Scientific Co., Barrington, N. J.

A wall chart listing the proper Ameri-
can receiving tube replacement for
European manufactured types is avail-
able through the electron tube distribu-
tors of Sylvania Electronic Products.

_O___

The solar-powered radio in Van-
guard I is still transmitting data back to
earth, after travelling the distance
equivalent to 195 round trips to the
moon. It was put into orbit on March
17, 1958.

Electronics Illustrated



RCA INSTITUTES offers you the
finest of home study training. The equipment

illustrated and text material you get with each

course is yours to keep. Practical work with very e e e e
first lesson. Courses for the beginner and the jRCA INSTITUTES, Inc. Home Study School €139
advanced student. Pay-as-you-learn. You need pay A Service of Radio Corporatlon of America

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

|

Send for this i e

FREE Book Now /== .
|

Korean Vets! Enter dischorge date................. ..o
CANADIANS — Take advantage of these same RCA courses at no
dditional ¢ost. No p ge, no no delay. Send coupon to:

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

To save lime, pasts coupon on postcard.

tional School Courses in Electronics. Day and Evening

RESIDENT SCHOOL offers Technical Institute and Voca-
classes. Resident School Catalog sent free on request.

March, 1959 13



It's easy to master

BASIC TELEVISION
THE RIDER ‘PICTURE-BOOK' WAY

The whole world of black and white television
is before you for only $10.00

NOW AVAILABLE New b-volume Rider ‘picture
book’ course by Dr. Alexan-

-T1=TT=1- der Schure teaches the com-

= g N plete basic principles and
v o o | practices of black and white

£ [EV ST " 1Y television easily, quickly and
C = 4 understandably. You can mas-
ZEE ter the basics of television

2 B easily, rapidly and thoroughly

e s with this “learn by pictures”

training course.

No experience, education needed

BASIC TELEVISION uses the same methods that have
proven so successful in the famous Rider ‘picture books’
on electricity and electronics. This comprehensive course
presents Basic Television in simple, down-to-earth lan-
guage that everyone can understand — regardless of
previous education. All that is assumed is that you have
a knowledge of radio. Every phase of television is made
instantly clear — explained in plain English supported
by carefully prepared, large and exciting drawings that
make every idea crystal-clear.

5. compiete volumes

It starts with the transmitter and discusses in detail the
following subjects: Volume 1 deals with the transmitter;
the handling and the operation of the camera; formation
of the picture signal and the general content of the trans-
mitter. Volume 2 covers the organization of the entire
TV receiver treating each section individually from an-
tenna to picture tube. Volumes 3, 4 and 5 contain the
TV receiver circuit explanations. Each volume covers a
specific number of sections in the receiver.

Learn at home—no corréspondence

This course is so complete, so different — there’s no need
for the usual letter writing, question and correspondence.
You learn in the comfort of your home, in your spare
time . . . at your own pace.

HOW TO KNOW MORE—EARN MORE WITH
THESE RIDER ‘HOW T0' BOOKS

HOW TO READ SCHEMATIC DIAGRAMS
by David Mark

Teaching theory and the recognition of symbols, this book

is an ideal way to start a career or an electronic hobby.

Covering the symbols and abbreviations used in sche-

matic diagrams related to the electronics field, this book

starts with the individual components and carries through

to receivers and similar equipment. Components and cir-

cuits are identified and explained. 7208, $3.50.

HOW TO TROUBLESHOOT A TV RECEIVER (2nd Edition)
by J. Richard Johnson, #152, $2.60

HOW TO USE METERS by John F. Rider, 7144, $2.40

HOW TO USE TEST PROBES by A. Ghirardi and R. Middle-
ton, #1656, $2.90

HOW TO USE SIGNAL & SWEEP GENERATORS by J.
Richard Johnson, #147, $2.10

ORDER TODAY!
Available at electronic parts jobbers or use coupon—

- — 10-DAY UNCONDITIONAL MONEY-BACK GUARANTEE - = =
f. ’.' JOHN F. RIDER PUBLISHER, INC., Dept. EI-3

116 West 14th St., New York 11, N. Y.

| have enclosed $...........c.ooone. .... Please send me:

1
1
] 1
; (] BASIC TELEVISION, 5 vol. SOFT COVER SET, $10 :
i ] CLOTH BOUND, $11.50 N
! E #152, $2.50 #144, $2.40 I
q 165, $2.90 #147, $2.10 1
1 Name - S e—— :
]
' Address Y
]
1 ]
] 1
1 GUARANTEE: Satisfaction guaranteed. All books 1
y returnable within 10-days for full refund. 1
),

Robertshaw-Fulton Controls Co. has
announced a new switch, not much big-
ger than a paper clip, which automati-
cally shuts off a tape recorder when the
tape runs out or breaks.

The main body of the switch is less
than 1% in length and is rated at 3 am-
peres, 250 volts AC.

If the tape breaks, pressure on the
leaf over which the tape passes is re-
leased, shutting the recorder. $1.75 Net.

_0—

A new Stereo Preamp Control in kit
form is now available from Knight
Kits. The model, KN-700A has inputs
for tape, AM-FM tuners, various phono
cartridges and microphones. The pre-
amp contains controls for master vol-
ume and separate bass and treble con-
trol for each channel. Net price is $89.95.

Knight Kit also has just made avail-
able a 30 watt per channel stereo power
amplifier (model 83YU777) to comple-
ment the control unit. It features a sepa-
rate balancing adjustment for each
channel and 2 printed boards to simplify
assembly. $84.50 Net. Both of the above
are available from Allied Radio Co.

Electronics Illustrated



Build the best... build k night=kits

Feafured in with exclusive

ALLIED’S
1959 Catalog

futef

1
§
0
1
f
0

Top Value 12-Watt Com

plete Hi-Fi Amplifier Kit
Model Y-784 Never before has there been so much solid

hi-fi value and quality performance at such
low cost. Guaranteed specifications: fre-

(less cover) quency response, 30-15,000 eps £1Y% db at

$2.00down  haif power; less than 1% distortion at full
power. Has 15 db of inverse feedback. With preamp
stage equalized for magnetic cartridge; inputs for phono
and tuner; separate bass and treble with boost and atten-
uation. 5 x 9¥% x 77 with cover (cover $3.95 extra). 7} Ibs.

51995

Catalog—see the new, outstanding 1959 KNIGHT-KITS...

A PRODUCT OF ALLIED RAD!IO

"CONVENIENCE ENGINEERING™

Send for catalog describing in detail the complete

SAVE UP TO

KNIGHT-KIT line. See everything in Hi-Fi, Hobby, Test
Instrument and Amateur kits. KNIGHT-KITS are lowest
in cost, “convenience engineered' for easiest building, 50 0
latest In design—the kits with guaranteed specifications

i . Alli EASY TERMS
that assure superior performance. Get the latest Allied S LORDERS

AS LOW AS $20

PEPLYSE b

.
.

ﬁ -v
LO o B

* Receiver Kit

Model Y-259 Thrilling 2-band receiver, easy to build, fun
to operate—a terrific value. Bandswitch

s]895 selects exciting short-wave, including for-
eign broadcasts, amateur, aircraft, police

and marine radio (6.5 to 17 mc), and standard broadcast.
Highly sensitive regenerative circuit. Buiit-in 4" PM
speaker and beam power output for strong volume.
Headphone jacks and switch to ‘cut out speaker. Hand-
some cabinet, 7 x 10}4 x 6”. AC or DC operation. 7} Ibs.

there-is a money-saving kn

HI-F1 KITS

60-Watt Stereo Amplifier
Stereo Deluxe Preamp
Stereo Control

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

FM Tuner

Hi-Fi Preamplifier
Speaker Systems, etc.

HOBBY KITS

““Ranger'' Radios
Clock-Radio
Radio-intercom

“QOcean Hopper" Radlo
5-Transistor Portabie
2-Transistor Pocket Radio
1-Transistor Radio
Electronic Lab Kits

“Span Master'' 4-Band Receiver

Photoelectronic System, etc.

Ight=-kit for every electronic need

INSTRUMENT KITS Transistor Checker
Tube Checkers Flyback Checker
5" Oscllloscopes Battery Eliminator, etc.

AL AMATEUR KITS

VOM's

RF Signal Generator Communications Recelver

Signal Tracer 50-Watt Transmitter

Audio Generator Self-Powered VFO

Sweep Generator 100 k¢ Crystal Calibrator
RF “Z" Bridge

Capacitor Checker
R/C Tester Code Practice Oscillator

A
1

452 PAGE 1959
ALLIED CATALOG

Send for this value-packed catalog fea-
turing thecompiete KNIGHT-KIT line,
as well as the world's largest stocks of
everything in Electronics. It's the lead-
ing, money-saving Buying Guide.

VAVON N

wrive For Your FREE copy 1ooaY:

March, 1959

ALLIED RADIO
ALLIED RADIO CORP., Dopt.133-C9

100 N. Western Ave., Chicago 80, Il I
Ship the following KNIGHT-KITS._ |
. $ |
[J Send FREE 1959 ALLIED 452-Page Catalog

Enclosed

Name

Address.

— Zone State___________

City.

A
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TV stations may now telecast the
progress of an approaching storm to
their audiences who can learn to iden-
tify storm types and make weather eval-
uations. The new RCA Ground Weather

Radar System permits the TV station to
transmit a superimposed radar weather
picture on a map of the area. The audi-
ence will be shown the nature and size
of this storm, where the core is and the
direction in which it is moving. Even
the extent of rainfall may be estimated.
__0-.—.

Leaner bacon is the homey goal of
an ultrasonic wave machine in England.
A high-frequency sound wave is sent
through the fat on the backs of live pigs.
On reaching the boundary between fat
and lean tissue it is reflected back to the
surface. The time taken for the sound
to make this journey is a measure of
the fat thickness—and an indication of
how good your future breakfasts may
be.

—0—

The Aurora Science Tape Society is
striving to increase its membership and
would like to hear from people under
22, interested in science, and with ac-
cess to a tape recorder. Write ASTS,
Box 91, Sierra Madre, Cal. Member-
ship and all facilities are free.

Abraham Marcus, co-author of famous best-seller

“Elements of Radio”’

makes amazing offer!

an MY

woio COURSE FREE

REPAIR

FOR 1 MONTH &

"If you haven't earned at least $100 in spare
time during that period you pay not a cent.”

Here It is! The most amazing guarantee offered on any radie-
TV course anywhere! We'll send you Abraham Marcus' course
to use FREE for one full month! If in that time you haven't
actually made $100 fixing radios and TY sets, just return the
books to us and pay not o penny!

Why do we make this senxational offer? First, because these books are so
eusy to use. They are written in the same clear, easy-to-understand lan-
guage that made the author’s “Elements of Radio™ a 1,000,000-copy best-
seller. Second, because these books get right tu the point—tell you what to
do in 1-2-3 fashlon. Fer example, once you master the first few chapters
of the TV book you are ready for businexs—ready to do xervice jobs in the
field—joba that account for over 80% of all service callx.

DON'T WAIT! You risk nothing when you send the coupon at right. ¥on
don't have to keep the hooks and pay fur them unless yau actually make
extrs money fixing rudios and TV sets. Even when You decide to keep
thein, you pay on easy terms. Mall the coupon now.

WHAT YOU GET IN THESE 3 GIANT VOLUMES

ELEMENTS OF TELEVISION SERVICING. Analyzes and illustrates maore
TV defects than any other k, and provides compiete, step-by-step pro-
cedure for correctlng each. You ean actually SEE what tv do by looking at
the pletures. Heveals for the first time.ull details, theory and servicing pro-
cedures for the RCA 28-tube coler television receiver, the CBS-Colunibla
Model 205 cotor set, and the Motorola 19-inch color-recelver.

RADIO PROJECTS. Bulld your own receivers! Gives you 10 easy-to-follow
projects, including eryxtal detector recelver—dinde detector receiver—re-
generative receiver—audlo-frequency amplifier—tuned-radlo-frequency tuner
—AC-DC superheterodyne receiver—ete.

16

RADIO SERVICING Theory and Practice. Hore
is everything you need to know nbom radio
repair, £
understand, step-. hy~nl!n self- Irlinlnx hnndbook
shows you how ta locate nnd remedy defects
quickly. Covers TRF receivers; superheterodyne
receivers: shortwave, portable, automobile re-
ceivers, ete. Expinins how to use testing instru-
ments such .na meter, vacuum-tube valtmeters,
tube checkers, etc., ete.

S403ro¥a Oi0vy

Prentice-Hall, Inc., Dept. 5215-DI

=

B Englewood Cliffs. New sersey

[] Please send me Abraham Marcus’ TV & RADIO REPAIR COURSE (3

volumes) for 1U days FREE examlnluon Within 10 days I will

l either return it and owe nothing, or sen

$5 680 plus a» few cents postage. The

. course for a FULL MONTH. If | am not satisfied I may return
it and you will refund my first payment, Or I will keep the course

. and send you two more payments of $5.60 a month for two months.

Name

Electronics Illustrated




UPGRADE YOUR INCOME

through Grantham Training and an F.C.C. License!

What'’s in Your Future?

Are you planning your future or just drifting into it?
Now is the time to get ahead in electronics—the world’s
fastest growing major industry. Now is the time to add
technical knowledge and an F.C.C. license to your prac-
tical experience. Now is the time to prepare for higher pay
—time to make your future secure.

Grantham Training Prepares You

Grantham School of Electronics specializes in quality
training in communications electronics, preparing students
to pass F.C.C. operator license examinations. This training
is available either by correspondence or in resident classes.

The Grantham Communications Course does not include
actual work with practical kits or other equipment. That is,
for example, it does not teach you how to solder or how to
remove a TV chassis from the cabinet, etc. It is not a repair
course but, instead, is bona fide technical training which
teaches you to understand electronic theory —which teaches
you the “why” of electronics.

If you are a beginner in this field, the Grantham course
will give you the kind of detailed training in radio-
electronics theory and operating practices that will enable
you to obtain your first class F.C.C. license quickly. Then,
this license plus your knowledge of theory will qualify you
for certain types of employment, and you can improve your
practical ability while on the job earning a salary.

If you already have practical experience in radio-
electronics, the Grantham course can add a knowledge of
theory and an F.C.C. license to that practical experi-
ence. This should qualify you for higher pay and greater
job security.

Train by Correspondence or in
Resident Classes

RESIDENT CLASSES—The Grantham Communications Elec-
tronics Course is offered in both DAY and EVENING
classes in Washington, Hollywood, and Seattle. The DAY
course meets five 'days a week, from 9 a.m. until 1 p.m.,
and prepares you for a first class F.C.C. license in 12 weeks.
The EVENING course meets two nights a week, from
6:30 p.m. until 10:30 p.m., and prepares you for a first class
F.C.C. license in 30 weeks. All courses “begin at the
beginning”"—NO previous electronics training required
or assumed.

CORRESPONDENCE TRAINING —The Grantham Communica-
tions Electronics Course is offered by correspondence from
all Divisions of the School —Washington, Hollywood, and
Seattle. The course has two major objectives—(1) to teach
you a great deal of electronics, and (2) to prepare you to
pass all F.C.C. examinations required for a first class license.

This course can prepare you quickly to pass F.C.C.
examinations because it presents the necessary principles
of electronics in a simple “‘easy-to-grasp” manner. Each new
idea is tied in with familiar ideas. Each new principle is
presented first in simple, everyday language. Then after you
understand the “what and why” of a certain principle, you
are taught the technical language associated with that prin-
ciple. You learn more electronics in less time, because we
make the subject easy and interdsting,

Which License for Which Job?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifies you to take the second class
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examination. The scope of authority covered by a third
class license is extremely limited.

The SECOND CLASS radiotelephone license qualifies
you to install, maintain and operate most all radiotelephone
equipment except commercial broadcast station equipment.

THE FIRST CLASS radiotelephone license qualifies you
to install, maintain and operate every type of radiotelephone
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and
possessions. This is the highest class of radiotelephone
license available.

Here’s Proof . ..

that Grantham students prepare 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:

License Weeks

Walter Mengel, Jr., 423 James St., Crystal Lake, Wl.. .. 1st 8
Serge G. Miller, 1315 W. 15th St., San Pedro, Calif. . . 1st 12
John A. Hayes, 1519 Madison Ave., Memphis, Tenn.. ... 1st 14
Rohert A. Morgan, 25 Barrow St. New York, N.Y.. oo st 9
Kal Moon, Cook Hotel, 1334 Central, Kansas City, Mo... 2nd H]
W. R. Smith, 1335 E. 8th St., Long Beach, Calif.. oo 1st 12
Erskin D. Davis, 4220 Clay St., NW, Washington, B.C. 1st 12
John R. Bahrs, 72 Hazelton St., Ridgefield Park, N. J.. .. 1st 12
Earl A. Stewart, 3918 Modesto Dr., San Bernardino, Calif. 1st 14
Robert H. Meore, 807 Grace St., Baldwin, L.I, N.Y.. . 1st 12
Otis A. Towns, 3638 Bates St., St. Louis, Mo.. . ... . . 1st 12

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

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

GRANTHAM
SCHOOL OF ELECTRONICS

821-19th Street, N.W. 408 Marion Street 1505 N. Western Ave.
Washington 6, D. C. Seattle 4, Wash. Hollywoed 27, Calif.
(Phone:: ST 3-3614) (Phone : MA 2-7227) (Phone: HO 7-7727)

T0: GRANTHAM SCHOOL OF ELECTRONICS
821-19th, NW 408 Marion 1505 N. Western
Washington Seattle Hollyweod

|

|

|

|

|
Please mail me your free booklet telling how Grantham training I
can prepare me quickly for my commercial F.C.C. license. i
| understand there is no obligation and no salesman will call. ‘I
|

|

|

}

i

1

Name _ Age

Addres b, — ——————

City . State

i I am interested in: [J Home Study, [] Resident Classes  98-C



INVENTORS

Learn how to protect your invention.
The U. S. patent laws were enacted for
the benefit of the inventor to give him

- protection for the features of his inven-
tion which are patentable.

Unless the inventor is familiar with
patent matters, he should engage a, com-
petent registered patent attorney or agent
to represent him. We are registered to
practice before the U. S. Patent Office
and are prepared to serve you in the
handling of your patent matters.

A specially prepared booklet entitled
“Patent Guide for the Inventor,” contain-
ing detailed information with respect to
patent protection and procedure, together
with a “Record of Invention” form, will
be promptly forwarded to you without |
obligation upon request.

CLARENCE A. O’BRIEN
& HARVEY JACOBSON

Registered Patent Attorneys
910-A DISTRICT NATIONAL BUILDING
WASHINGTON 5, D. C.

ELECTRONIC COMPUTERS

SENSATIONAL MICROLOG

Solve advanced mathematics
with “MICROLOG,” a
ready-built analog tomputer.
Add, subtract, divide, solve
calculus and advanced equa-
tions electronically. Perfect
for training college students
and engineers. For FREE in-
formation check MIC-2A.

REPLACES THE SLIDE RULE IN DYNAMIC PROBLEMS!

Three out of thirty home courses, kits in computers, auto-

mation, robots and electronics listed. For FREE catalog

check 6-A.

C-14 COMPUTER MASTER: 50 lessons in relay, digital
and analog computers, design and operation.
Diploma credited.

c_mp ANALOG COMPUTER: 15 lessons in circuits, de-
sign and operation. Study and keep microlog
computer.

TR_] DIGITAL COMPUTER KIT: Completely transistor-
ized. Weork 100 interesting projects. You receive
transistors, sensitive meter, instruction manual,
full set of plans.

JOIN THE THOUSANDS OF EBEX STUDENTS IN U.S. AND
FOREIGN COUNTRIES

EBEX TECHNICAL INSTITUTE

Largest Manufacturer Of Low Cost Electronic Computers
1015 Atkin Avenue, Salt Lake City, Utah

[0 MIC-2A ] &-A
Name
Street ... ...
(G 7 ————— e T v T o re<tae e
SEND POSTCARD FOR FREE CATALOG TODAY! El.6
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A new communications receiver fea-
turing dual conversion, combination of
slot and crystal filter, and automatic
noise limiter was announced by Ham-
marlund Manufacturing Co., Inc. This
receiver, the HQ-145, provides con-
tinuous tuning from 540 kc to 30 mc
with electrical bandspread on all ama-
teur radio bands. Dual conversion is
provided from 10 to 30 me, with the
second conversion frequency crystal
controlled.

The 60 db slot filter is adjustable
+5 ke over the passband. $269 Net.

—_——

Bell Telephone Labs is in the process
of constructing a man-made ocean in
Chester, New Jersey for testing cables
under actual ocean conditions at 12,000
feet or 2 miles below the surface. The
315" “ocean” lies 7 underground, a level
at which the earth’s temperature is con-
sistent. After “laying” the cable, it will
be subjected to tests lasting 5-10 years.

Electronics Illustrated



RADIO-TV and

ELECTRONICS TRAINING

.... AT A PRICE
YOU CAN AFFORD!

k I Yes, this great course costs far less than any training of its kind
2 INCH given by other major schools! Radioc-Television Training School
Receiver Kit included will train you for a good job in Television or Industrial Elec-

tronics — AT HOME IN YOUR SPARE TIME.

Think of it — a complete training program including over

120 lessons, Fourteen Big Radlo-Television Kits, Complete

Color-TVY Instruction, Unlimited Consultation Service . . .

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

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

We Wont Many More Shops This Year
This 37 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a
string of Radio-TY Repair Shops in
COI.OR principal cities throughout the U. S.
So far, a great many such shops are
INSTRUCTION NOW [N BUSINESS AND PROSPER-
APPROVEDR INCLUDED ING. We are helping and training
SERVICE ambitious men to become future
SHOP owners and operators of these
"'"“a:'ﬂ‘“‘ shops in all areas.
Gel your free book on the FOR UNSKILLED

FAMOUS RTS BUSINESS PLAN INEXPERIENCED MEN ONLY —

. WE TRAIN YOU OUR wAY!
find out how you can open

A REPAIR SHOP OF YOUR OWN

We supply and finance your equipment

COMPLETE

4 You build these
and other units

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-

When you are ready and qualified to operate

one of our RTS-Approved TV Repair Shops [} ments of the industry.
WE WILL SUPPLY AND FINANCE EVERY *tubes Therefore, we will TRAIN
BIT OF EQUIPMENT YOU NEED TO GET excluded YOU . . . we will show

STARTED plus an inventory of parts and
supplies. In other words we will stake you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:

you 'I!'ow to earn EXTRA

CASH, during the first
RAD.O-TE‘.EV.S.O" month or two of your
TRAINING scHOOl training period. YOU
5100 S. VERMONT AVENUE KEEP YOUR PRESENT

LOS ANGELES 37, CALIFORNIA JOB. TRAINING TAKES

1. An electric sign for 6. Plans for shop
the shop front, arrangement. PLACE IN YOUR OWN
2. Complete laboratory 7. instructions on how HOME, IN YOUR
of test equipment. to go into business. SPARE TlME!
3. Letterheads, calling 8. Continuous consul-
cards, repair tickets, tation and help.
etc. 9. The right to use
4. Basic inventory of RTS Seal of
tubes, parts, Approval, and the
suppties. RTS Credo.
S. Complete advertising 10. The right to use
and promotional the Famous
material, Trade Mark.

RADIO-TELEVISION TRAINING SCHOOL
$100 S. Vermont Avenue, Dept. EI.39
f;. l Los Angeles 37, California

3% BUSINESS
:
X

¥y SEND ME FREE — all of these big opportunity books -
*'Good Jobs in TV-Electronics,”” ‘*A Repair Shop of Your Own’®
and ‘‘Sample Lesson.”” § am interested int

(] madio-Television O fndustrial Electronics
(Automation)

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

please print

Address

City & State
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BIG MONEY

_INTHE /] CORNERS OF
i, % THE WORLD'!

ELECTRI]NICS RADAR, SONAR

CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete Course.
Why be satisfled with less? CTS S8hop
Method, Home Training makes learning
eagy. You learn by working with actual
equipment. You recelve Comprohensive
training from the start. Can EARN AS
YOU LEARN. You become qualified to
open your own Electronics Repalr business
of to gain high pay as a TV, Radlo,
Electronles, ete., Techniclan.

19 TRAINING KITS INCLUDED!

receive a Multi-Tester, Oscillator,
T, ‘Signal Gen-

Regenerative
24" TV set (optional) and ot.her
\aluable testing equipment. FREE BOOI
TWO FREE LESSONS yours for the
a»klngl No obligation

CHRISTY TRADES SCHOOL

Dept. T-313, 3214 W. Lawrence Ave
Chicage 25, .01

l ENRISTV TRADES SCHOOL, Dapl T-313

I 3214 W. Lawrence Ave., Chicago 28, ili.
Please send me the 3 FREE 800KS

and Special Form orI

IPAV'NG LATER from EARNINGS MADE WHILE LEARNIN

GIANT NEW
1959 B-A

CA'I'AI.OG

| ELECTRONICS

1060 3

ANNUAL CETRLOG 39

HA () Send Free 1959 B-A Catalog No. 691.

With Bard Record Company’s Stereo-
phonic Adapter any AM radio can be
made to serve as the second channel for
a stereo record playing system. The
adapter contains a small transmitter
which sends out the second channel to
be picked up by the radio in the same
room at an unused frequency on the
band. The adapter itself is plugged into
the phonograph and a stereo cartridge
(included with the adapter) is installed
in the pickup arm. About $29.95.

_0._.

Intercontinental mail may someday
be transmitted with the aid of a satellite
repeater station thousands of miles
above earth. As proposed by RCA engi-
neers, letters would be converted to
radio signals and “bounced” across the
ocean by means of the satellite. The
microwave signals or high speed fac-
simile can be converted into print.

Videotape is the “secret Weapon” the
Minnesota Gophers used against the
Iowa Hawkeyes for the first time in col-
lege football. The tape is played back
during halftime permitting the coach
and players to review the first half of
the game and analyze their mistakes
and the opposing team’s weaknesses.

Amplex makes the playback machine.

Electronics Illustrated
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

$

ADIO-TELEVISION

SPRAYBERRY

2 BIG, COMPLEYE KITS
of PARTS & EQUIPMENT

To help you lell’ngz:; the practical side
of io-Television, we

send you expertly engi-
neered training kits to
temt and asscmble for
intereating.
valuable
shop-bench
practice!

g
e _:/’

¢ The new Sprayberry
Training Television Re-
ceiver, built and tested
in 5 sections.

» Now offered ... this fine
modern oscilloacope.

# You build this powerful
two-band superhetero-
dyne radin receiver.

volt-Ohm-
Milliam-
meter test

March, 1959

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

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

Complete Facts Free —Act Now; Offer Limited

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

HOME STUDY TRAINING IN SPARE TIME

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

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man can
afford. Just 86 starts you! Mail coupon today ... let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity in store for you!

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept.120-S,

Sprayherry Academy of Radio-Television
Dent.120-5, 1512 W. Jarvis Ave., Chicago 26, IIf.
Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. I understand this does not obligate me
and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

NAME ..

ADDRESS.... ...

CITY e ..ZONE. .. STATE

Chicago 26, lllinois




realize your dream...be
an electrical engineer

Unlock your talents through college education. Then

romotion will not pass you by. Share rewards await-
ing college men. Important firms interview seniors here
regularly.

In 27 Months Bachelor of Science degree in Elec-
trical Engineering with either Electronics or Power
major . . . also in Mechanical, Civil, Chemical, Aero-
nautical Engineering. In 36 Months a B. S. in Business
Administration (General Business, Accounting, Motor
Transport Management majors). Mature students. Small
classes. More professional class hours. Beau-
tiful campus. Well-equipped labs. Modest
costs. Approved for veterans. Enter June,
Sept., Jan., March. Mail coupon now for
...... information.

£ TRI-STATE COLLEGE

4. A. McCarthy, Director of Admissions
4839 College Avenue, Angoia, Indiana

Please send me Your Career Book and Catalog with full information
on Electronics Engineering and other degree courses. I am especially
interested in courses checked:

O Electrical (Radio, TV, Electronics option)

() Electrical (Power option) {1 Chemical DA
{1 Civil {0 Mechanieal {J General Business
(O Accounting (7] Motor Transport Management (1] General Education

tical

Name ...

Street Address ...

City Zone. State

IF IT'S EXTRA MONEY
YOU NEED—

Start A Spare Time Business
With a 3¢ Postal Card As
Your Only Investment

Hundreds of men and women of

all ages are earning extra

money as part time subscription
sales representatives for
ELECTRONICS ILLUSTRATED and
other leading publications.

You need no experience to earn
steady profits and you keep a

cash commission on every sale.

You operate in your own community
by phone or personal calls. You

will be authorized to sell new and
renewal subscriptions along with
special offers made by the publishers.

To get started immediately—send
us your name (on a 3¢ postal card)
requesting free supplies and selling
materials. You’re under no obliga-
tion and you'll be your own boss.

.Write to: Electronics Hiustrated Subscription Dept. DE
Fawcelt Bldg., Greenwich, Conn.

22

Named for an oracle of ancient
Greece, Bell Telephone Labs’ “Sibyl”
is a computer-like machine and labora-
tory, designed to predict the desires of
future telephone customers. Sibyl can
simulate and test a variety of communi-
cation devices, collecting data as she
does so, without interrupting the pri-
vacy of the telephone user. The system
is digital in operation and is composed
mostly of electro-mechanical switching
elements constructed in small modular
units. Tone multiplex and DC signaling
are used between the main machine and
the remote terminal equipment. Read-
out of collected data is done by direct-
writing recorders, magnetic tape record-
ers, paper tape punches, tabulating card
punches, etc. Statistical analyses of
punched cards are done by a high-speed
electronic computer.

e —

A Bulletin of Expired Patents is being
offered by the N. Y. Research Bureau,
220 Cabrini Blvd., N. Y. 33, N. Y., at $12
for 12 issues. From the bulletin you can
order any complete patent, with all in-
formation, exactly as filed by the in-
ventor, for $3 each.

—_—

The Rochester N. Y. Transit System,
moving with these electronic times, has
equipped its fleet of nearly 300 buses
with 2-way radios. The systems, devel-
oped by Stromberg-Carlson, should help
eliminate traffic and tieup problems, and
supply bus drivers with means of han-
dling emergencies efficiently.

_o_
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with the New Deluxe 1959
PROGRESSIVE RADIO "EDU-KIT"®

A Practical H Radio Course

Now Includes * No Knowledge of Radio Necessary
* TRANSMITTER * No Additional Parts or Tools Needed
% SIGNAL TRACER * EXCELLENT BACKGROUND FOR TV
% SIGNAL INJECTOR * School Inguiries Invited
% CODE OSCILLATOR * SOLD IN 79 COUNTRIES

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

Tha du-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock-
bottom price. Qur Kit is designed to train Radio & Electronics Technicians, making use
of the most modern methcds of home training. You will learn radio (hoory, construction
practice and servising. THIS {8 A COMPLEYE RADIO COURSE [N EVERY DETAIL.

You will learn 10w 10 build radios, using regular schematics; how t‘o wire and solder

h the stan

& professional manner, how to service radios. You k
punched metal cha as well as the latest development of P
You wil) learn the basic principle: adi You construct, study lnd wi
RF and AF amplifiers and oscillato detectors, rectifiers, tes equipment. You will learn
and practice code, using the Progr e Code You will learn and practice
troubile-: lhoo(mg, using the Progre: al
sive Dynamic & Eiectronics T
You will re:tlvc training for the Novice
Amateur Licenses. You will build 16 Receiver, Trans
nal Injector circuits, and learn how
b-cknrvund lor Television, Hi-Fi and Electrenics
Absolutely no prevmu- knowledge of radio or
produzt of many years T per.
vide you with a basic educahon n ronics and Nadio, worth man hmel the complm
price of $22.98. The Signal Tracer alone is worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

You do not need the slightest background ages and back ground- have
in radio or science. Whether you are inter- used the *’Edu-Kit
ested in Radio & Electronics because you
want an lnlertlllnr hobby, a well paying
businass or a !ob with a future, you will find
the “Edu-K a worth-wh

Many lhouund- of ind

m.

es of F.C.C. Radio
tter, Code Oscillator, Signal Tracer
operate them. You will receive an excallent

ience i requlred. The "td Kit*’ is lh.
hing and engineering ex; The
Ele

successfully
in more t 79 coun-
tries of the wo'ld The "Edu-

carefully designed, ste

you cannot make a m-hke

investment. Kn" allows you to te

T Progressive Radio *'Edu-Kit’’ is the foromost educational radio Kit in the world,
and i§ universally accepted as the s!lndnrd in the field of electronics training. Th
Ki wses the modern educational principie of ‘‘tearn by Doing.”’ Therefore you conllrud,
learn schematics, study theory, practice trouble -shooting—all in a closel integrated pro-
gram designed to provide an ea: y-learned, thoraugh .na mtcren round in rad
You begin by exam mng mo various radio parts of th d
function, theory and of these parts. Th you bm!d a simple radio. With th
set you will enjoy |l|unlng to re roadcast stations, learn theory, prac
and tioubte-shooting. Then you build & more advanced radio, learn more advanced lheory
and tachniques. Gradul"y, in a progressive manner, and at your own rate, you will
find yourself constructing moro advanced multi-tube radio circuits, and doing work like a
professional Rad
Inciuded in the are sixteen Receiver, Transmitter, Code Oscillator
Signaf Tracer, and Signal Injec\or circuits. |} 1
experiments, but genuine radio circ
and soldering on metal ch new method of radio construction known as
“pPrinted Circuitry.'’ T on your regular AC or DC Fouss current.

THE "EDU-KIT" IS COMPLETE

wili receive all parts and instructions necessary to build 16 different radio and
electronict cireuits, each guaranteed to operat Our Kits contain tubes, ube we!
variable, electrolytic, mica, c-um-c and plur dielectric conden-er . res.
» hardware, tubing, Jnstruction

in’ addition, you recelve Frlnted Circuit mat als, including Prlnled C row
special tube sockets, hardware and instructions. You also receive a useful
a professional electric soldering fron, and a eli-pomred Dynamic Madio & Electronics
Tester. The '‘E. ctions and the Progressive Code Oscil

br o
ional wlrmg

with the Progressive Signal Tracer
sive Signal Injector, a High rldollty Guide and ou receive Member: in
Radio-TV Club, Free Consultation Service, Certifi and Discount Privileges, Veu
receive all parts, tools, instructions, stc. Everything is yours to keep.

UNCONDITIONAL MONEY-BAGK GUARANTEE

“Edu-Kit"”’ is now available
well as English.
is ur\gerltood and agreed that should

n Spanish as l
(hz Progressive Radio ‘‘Edu-Kit"”’ be re- I

turned to Progressive ‘‘Edu-Kits’' inc., for
any reason whatever, the purchase price will
be refunded in full, without quibble or
question, and without
The hlqh recognition wh Progre
inc., has earned throu?

to the public is due |

insistence upon the

mmn(emu ol per'ect engnn ering, the
and 1009% B I I Iy

o its Unconditional’ Money-Back

Guarantee. As a result, we do not have a

single ! thr the

entire world. I

adherence
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CIRCUITS AT HOME )

FREE EXTRAS
® SET OF TOOLS |

o SOLDERING IRON

o ELECTRONICS TESTER
PLIERS-CUTTERS ¢ ALIONMENT TOOL
WRENCH SET

VALUABLE DISCOUNT CARD
CERTIFICATE OF ME

TESTER INST.UCTION MANU

HIGH FIDELITY GUIDE OQUInl!
TELEVISION BOOX o RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUBD:
CONSULTATION SERVICE e FCC
AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

XX

[ SERVICING LESSONS |

You will learn troudble-shooting and
servicing in a p ressive manner. You
will practice repairs on the sets that
you construct. You wiil learn sympioms
and causes of troubles in homse, portable
and car radios. You will learn how to

rofessional Signal Tracer, the
unique Signal lruccior and the Dypamic
Radio & Electroni: While you

are learning in y: Yyou
will be able to do many a repair job for
your friends and nelghbo nd charge

fees which will far exceed the price of
the ‘'Edu-Kit.’’ Our Consuitation Service
will help you with any technical problems

J. Stataitis, of 23 Popiar Pi., Water-
bury, Conn., writes: ‘‘{ have repaired
several sets for my {riends, and made
money. The **Edu-Kit’’ paid for itself, I

ur

sen erio, P. O. Box 2%, ™
tal “The Edu-Kits are wonderful.

I am sending you the questions and also
the answers for them. | have been in
Radio for the last soven years, bul like
0 work with Radio Kits, and tike to
bulld Radio Testing lqulpm.n(. i en-
joyed eve minute | worked with the
different kits; the Signal Tracer works
fine. Also like to ijet you know that @
feel proua of btcomlnq & member of your
lndlo TV Clu

obert L. shull. 31834 Monroe Ave.,
Hunhnglon,

. 1 have already started re-
PRiring radios and phonographs. My
iends were really lurprued to see me
get into the swing of it
Troubleshooting Tester that comes with
the Kit is really swell, and finds the
troubls, If there is any to be found.'*

CEIVE FREE BONUS
KITS WORTH $7

The Progre adio “E’dr- = h'u
et Wars) '.?.’"’ "‘““""p.‘.’m.'c‘ i C1Send “Edu-Kit" Postoald. | eneloss full payment of $22.95.
vate, mrvuonmﬂ 'hOMWN;LdA it "d':':z"'::e‘ I {J 8end ""Edu-KIit"”" €.0.D. | will pay $22.95 plus postage.
lm:rvn;:::raryae:..-ndeme P rr:llllve :.alé {7 Send me FREE additienal Information deseribing “Edu-Kit.”

PROGRESSlVE "EDU KlTS" INC.

1186 Broadway, Dept. S509AE, Hewlett, N, Y.

|
|
|
|
|
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INTERESTING o EDUCATIONAL @ EASY-TO-BUILD

PORTABLE
TRANSISTOR
RADIO KIT

Complete—Nothing Else to Buy——
No Soldering—0nly Screwdriver Needed

Here’s a challenge and an op-
rtunity for every youngster
{): build a quality, portable
transistor radio that is guaran-
teed to give amazing clear reception even from
distant stations. This is not an ordinary ‘crystal
set” but a carefully engineered unit utilizing the
Germanium Diode developed for radar plus the
Transistor for superior amplification of sound.

A screwdriver is the only tool needed. It’s simple
to follow the step-by-step assembly instructions.
The kit contains all necessary components plus a
“Trans-Assembly Template.” Gift boxed. You'll
be wise to buy several for your young- 37_95

pé

ls_tetr and lads and lassies on your gift
ist.

¢ Penlite Batteries—Last 1000 hours

e Simple fo Assemble

* Personal Portable Radio with Case

e Complete with Professional Earphone
¢ Guaranteed to Operate

Send check or money order. If COD, fees extra.
MONEY BACK GUARANTEE

FILNOR SALES COMPANY
Dept. TR-3, 101 West 31 Street, New York 1, N. Y.

Educational...Entertaining
... Exciting!

FUN WITH
MATHEMATICS

by Jerome S. Meyer
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Here is a wonderful
collection of mathematical
curiosities, puzzles, games
and tricks that will
challenge you and delight
you. It is literally a gold
mine of fun and informa-
tion — you will find it one
of the most readable
books on mathematics
ever published.

ey

so-

o think et 8 9oty
e b i change your
etmwiits tantpEan

50¢

o T FAWCETT
WORLD LIBRARY

pryseraree

]

Buy this Crest Book from your local news dealer. If your
dealer is sold out, send only 50¢ plus 5¢ for postage
ond wrapping to CREST BOOKS, FAWCETYT PUBLICA-

TIONS, INC., GREENWICH, CONN. Please order by
number and title. Canadion orders cannot be accepted.
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Of interest to short-wave listeners,
hams and satellite trackers, is this 12-
inch Satellite Globe which contains an
orbit ring for tracing the path of an
earth satellite. One of 31 new Rand-
McNally Space Age globes, this model,
for $14.95, includes calibration of miles,
degrees and hours for measuring air dis-
tances between any two points in the
world.

Among the new toys from Science
Electronics, Inc. is this Erec-Tronic Two
Transistor Receiver and Broadcast Set.
The T-175, retailing for $16.95, builds
and rebuilds 10 sets progressing from
simple demonstration circuits to power-
fully performing transmitters and ra-
dios. No special tools or soldering are
needed. A youngster can build a radio
in 10 minutes. -6

Electronics Illustrated



MAN
IN THE
NEW

AGE OF SPAC

TRAIN As a man of mechanical ability, you face a future of
unlimited opportunity. This is the Age of Space, and

the valuable man is the man who combines mechanical

IN ability with sound training. Where can you best get

this training ? In the U. S. Air Force —where the Age
THE of Space is reality. Here, Airmen work, day to day, in

actual Space Age specialties: rocketry, supersonic air-
craft, advanced electronics —and soon: manned flight
in outer space. In short, the Air Force offers you the
broadest, most complete range of Space Age specialty
training available today. For details, see your local Air
Force Recruiter, or mail the coupon.

PASTE COUPON ON POSTAL CARD AND MAIL TO:

Airman Information Dept. EI-10321
Box 7608, Washington 4, D. C.

Please send me information on my opportunities in the U.S. Air Force.
I am between the ages of 17-34 and reside in U. 8. A. or possessions.

THE FUTURE S Name :
TO THE AIF P =

City. Zone. State.
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The experts say...

in HI-FI and TEST

INSTRUMENTS your best

New!

Miniaturized
MULTI-SIGNAL
TRACER #145A
KIT $19.95
WIRED $28.95

Newl

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

KIT $12.90
WIRED $14.90

New!

Serles/Parallel

R-C COMBINATION
BOX #1140

KIT $13.95

WIRED $19.95

1350 Combinations!

VACUUM TUBE
VOLTMETER #221
KIT $25.95
WIRED $39.93

5” PUSH-PULL
SCOPE %425

KIT $44.95
WIRED $79.95

.| DC—5 MC 5” SCOPE
KIT $79.95
WIRED $129.50

6V & 12V BATTERY
ELIMINATOR

KIT $29.95
WIRED $38.95
Extra-filtered for
¥ = transistor equipt.
xmso KIT $38.95 WIRED $47.95

W £/C.0 B

33-00 Northern Bivd., L.1.C. 1, N. Y. EI-3 |

Show me HOW TO SAVE 50% on 63 models of !

}lopq;.lality equipment (in box | have checked "
ere: -

1 HI-FI O TEST INSTRUMENTS [J HAM GEAR !

Send FREE literature & name of neighborhood |
EICO dealer.

Name.......

...Zone........State,
Add 5% In the West.

PEAK-TO-PEAK
VIVM 2232
& UNJ-PROBE
(pat. pend.)
KIT $29.95
WIRED $49.95

TUBE TESTER #625
KiT $34.95
WIRED $49.95

-C BRIDGE & R-C-L
OMPARATOR #9508
KIT $19.95

WIRED $29.95

IN TEST INSTRUMENTS
IN HI-FI1... STEREO and MONAURAL

New!

STEREO DUAL
AMPLIFIER-PREAMPLIFIER HF81
including cover:

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

MASTER CONTROL
PREAMPLIFIER HF65A:
KIT $29.93 WIRED $44.95

with power supply HF65:

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

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

"“One of the best buys in high fidelity
kits.—AUDIOCRAFT Kit Report

IN STOCK!
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dealers.

60-WATT
ULTRA LINEAR
- Powzn AMPLIFIER HF60
with ACRO T0-330 Output Xfmr
KIT $72.95 WIRED $99.95 "excellent
buy" ~ Marshall, AUDIOCRAFT.

50-WATT
ULTRA-LINEAR
INTEGRATED
AMPLIFIER HF52
WIRED $109.95

TKIT $69.95
“’Excellent value'’—Hirsch-Houck Lahs.

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

— Stocklin, RADIO TV NEWS

Compare, fake them home—right “off the shelf"—from 1900 neighborhood EICO
Over | MILLION EICO instruments in use throughout the world.

12-WAT?
WILLIAMSON-TYPE
INTEGRATED AMPLIFIER HF12

KIT $34.95 WIRED $57.93

‘'Packs a wallop”—POPULAR ELECTRONICS
“First rate’”’—MODERN HI-FI

2-WAY
SPEAKER
SYSTEM HFSt
complete with
factory-built cabinet: ™=
$39.95

STANDARD SPEAKER
SYSTEM HFS2:
Completely factory-built
$139.95 "Unusual
suitability for stereo

. eminently musical”
— Holt. HIGH FIDELITY
‘‘Fine for Stereo"—
MODERN HI-FI.

Copyright 1958 by Electronic Instr. Co., Inc.

Electronics Illustrated



El Exclusive

what you should know about

Inventions In Electronics

By Harry Kursh
Do you have an invention idea? Here's a rundown
on your chances of parlaying it into big money.

A VERY successful inventor was recently asked what he be-
lieved the future held for inventors in electronics. It was
pointed out that TV, radio, tape recorders, etc., were all on the
market and, after all, what was there left to invent?

“The future for the inventor in electronics is fabulous,” he
answered. “We have only begun. I once did a great deal of re-
search into electronic patents. I saw so many that I almost gave
up. I thought it was impossible to think up anything new.

“Now, I know just the opposite. There is always something
better just waiting to be invented.”

Defense industries, such as Lockheed Missile Systems, have need for items
like tiny, rugged airborne tape recorder, held by Mark Siera, inventor.
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Madison Cawein wasn’t giving a
pompous pep talk, like the coach who's
never been in the game. Since the time
he first thought there was nothing left
to invent in electronics, he has racked
up some 65 electronics patents and is
vice president in charge of research for
Grimson Color, Inc., where he is still
going strong. His most recent work has
been on “Scanoscope,” the wide screen
television development that may revo-
lutionize home TV.

Where do you stand? Do you have
an electronics invention up your sleeve?
Are you just marking time? Do you
believe “there’s nothing left to invent?”

The facts are these: Electronics is the
fastest growing industry in history. The
driving force behind all industrial
growth is, and always has been inven-
tion. Electronics is no exception.

Today, the industry is pouring over
$1 billion a year into research and de-
velopment, which is just another way of
saying invention. Approximately half
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the engineers employed in electronics
are doing research and development ex-
clusively. The electronics industry al-
ready holds more than 30,000 patents,
an accomplishment exceeded only by
the machinery and chemicals indus-
tries, which have been around genera-
tions longer.

True, the pattern of invention has
changed considerably. The lone-wolf
“Edison”—burning the midnight oil,
walking on clouds, toying with crude
tools, waiting for that sudden flash of
genius that will make him rich over-
night—has virtually vanished from the
scene. Many inventions, particularly
in electronics, are the products of high-
salaried brains, operating as a team, en-
joying the benefits of costly labora-
tories.

Does this mean that opportunities for
the individual inventor have already
become history? Not by a long shot.
There are numerous solo inventors,
many considered quite successful, even

Electronics Illustrated



though some have never gone beyond
high school in their formal education.

For example, if you walked into the
office of Henry O. Willier in Rockville,
Md., you’d never guess he never went
to college or technical school. Henry
Willier got the idea that fame and for-
tune awaited the man who could find
some economical means for recovering
the silver particles that are ordinarily
washed down the drain when used
darkroom photo solutions are dumped.

Willier was told that trying to recover
the particles of silver for profit would
be like evaporating the Atlantic Ocean
to get a pinch of salt. Others had tried
and failed. But Willier, who had been
tinkering with radio and electronics
ever since he was a boy, was not one
to be easily discouraged.

After several years of spare time ex-
perimentation, he came up with “an
electrolytic device for continuous auto-
matic silver recovery.” About five
years ago he started his own company,
and now his customers number in the

Willier method of recovering silver from pho-
tographic hypo uses wire mesh electrode.
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thousands, coast-to-coast and overseas.
He either leases his device, and takes a
share of the silver recovered by the cus-
tomer, or he sells it outright.

In modern Takoma Park offices of the
Rabinow Engineering Corporation on
the outskirts of Washington, D. C,, is
another inventor, Jack Rabinow, a man
considered by many to be one of
America’s true electronic wizards. At-
testing to his talents are many citations
(from the White House down}, and in-
vention$ which are still kept under a
top secret lid.

Almost all his life, Jack Rabinow had
worked for the government, at the De-
partment of Commerce’s famed Na-
tional Bureau of Standards. Scores of
patents were issued in his name, but
were assigned to Uncle Sam to be made
available free of charge to any Ameri-
can company. An official once said that
if Jack Rabinow had been able to license
his inventions to private industry, he
would have collected at least $10,000,000
in royalties alone!

Speedex, patented wire stripper cuts insula-
tion, separates it from wire in one operation.

2



Inventor Rabinow holds two models of several
automatic headlight dimmers he developed.

But Rabinow was content to serve
Uncle Sam and get along with his com-
fortable five-figure salary as a division
chief, until a few years ago when he
decided to give up his government job
and go it alone as an inventor. He used
the basement of his home as a workshop
and office. Today, he has a full time
staff of 27 assistants, about one-third of
whom are professional engineers. His
former income has been multiplied by
at least five, but it is only the beginning.
Rabinow has been selected to develop
an automatic electronic mail sorter for
the Post Office Department (with a
half-million-dollar contract to get
started).

In between major chores, Rabinow
has invented an inexpensive automatic
headlight dimmer for autos and an au-
tomatic time adjuster for electric auto
clocks. I your next new car happens
to have a clock without a knob for ad-
justing the hands, you can be sure Jack
Rabinow will be collecting a few pen-
nies’ royalty for it.

It would be foolish to leave the im-
pression that the highway to fame and
fortune in electronic inventions is paved
with dollar bills and endless success,
and customers waiting to make you rich
as soon as you patent your brainstorms.
As in any other industry, there are
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Prototype mail sorter allows operator to send
letter into one of only three mail groupings.

failures and obstacles and discourage-
ments galore. It is something you have
to go into with your eyes wide open,
realizing the gamble is big—but so is the
payoff!

Basic to all inventions, of course, is
the patent issued by the United States
Patent Office. An agency of the De-
partment of Commerce, it gives you the
exclusive right to own and control your
invention for 17 years, during which
time the patent is just like a piece of
property: You can lease it, sell it out-
right, mortgage it, assign all or part of
it, or pass it on to your heirs.

To know more about patents you need
not go to law school. Just about all the
information any inventor would need
to know about patents can be had for
15 cents. It’s a 35-page booklet called,
“General Information Concerning Pat-
ents,” and may be ordered from the
Superintendent of Documents, U. S.
Government Printing Office, Washing-
ton 25, D. C.

You do not need a lawyer to obtain
a patent. With the help of the above
mentioned booklet, you can apply for
a patent yourself. But if you do,
chances are you will be making a mis-
take you may regret the rest of your
life.

It is one thing to get a patent, but

Electronics Illustrated
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Advanced model features more address cate-
gories and permits greater ease in handling.

it is an entirely different feat to obtain
a patent which is so well prepared that
it gives you the broadest possible pro-
tection and the greatest number of op-
portunities for striking it rich.

The heart of all patents is the claim.
You may make all the claims you de-
sire for your invention. These are listed
specifically, point-by-point, and num-
bered in your patent application. After
your application is received at the
Patent Office, it goes through the hands
of a specialist, a patent examiner, who
may allow or disallow all or part of your
claims. If only one claim sticks, you've
got a patent. And on that your fortune
rests.

But the art of writing up the claims
is a highly complicated affair, calling
for the talents of a skillful and experi-
enced lawyer, usually one who special-
izes in patents. He who tries to write
his own claims, as the saying goes, has
a fool for a lawyer. This also implies
that good legal patent work does not
come cheap. Be wary of legal bargains.
A patent lawyer has to take the time
to understand your invention, and often
you have to confer with him toward that
end so that he can apply for every rea-
sonable claim to give your invention the
protection it deserves.

The United States Patent Office main-
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Expert Patent Office examiners carefully check
your claims against all that have gone before.

tains a roster of lawyers who are reg-
istered to practice before the Patent
Office, which means they must observe
certain legal and ethical codes. Also, if
you want to be referred to patent law-
yers in or near your hometown, you
may write to the American Patent Law
Association, National Press Building,
Washington, D. C.

So, now you’re going to get a patent
and you’re on your way to riches.
Whoa! Not so fast . . . Many patents
aren’t worth the paper they’re written
on, simply because the inventors never
took the time to do some preliminary
research to find out whether there was
a real need for the invention.

Elton T. Barrett, a brilliant 43-year-
old electronics company president who
combines the skills of a chemist, engi-
neer and patent attorney, puts it this
way:

“What course is most likely to make
money for the inventor? First of all,
you ought to sit down by yourself, or
with your friend, or with your attorney,
and critically analyze the invention. Is
it really and truly a better way of doing
something? Can it be incorporated in
apparatus which the public or some
manufacturers will buy? Is it too expen-
sive? Isittoo complicated?

[Continued on page 108]
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Special Project

how fo change

Your TV Picture Tube W

The most important factor for success in this
project is SAFETY—as detailed in this article.

THE electronic hobbyist, experimenter, and kit builder quickly
acquire a reputation among family and friends for being a
“genius” for whom a TV set holds no secret. This article was
designed to aid such a person in coping with a picture tube re-
placement without the need of extensive knowledge or equip-
ment.

Changing the tube is certainly not a job for one whose only
proficiency is fixing a broken antenna wire on the rear terminals
of the set. But, if you’ve done some puttering and have the
healthy respect demanded by any electronic equipment, go to
it, you'll save money.

The owner's instruction book for this late model Zenith
actually gives step-by-step disassembly information.
On facing page are step-by-step photos for removing
pic tube from vertical chassis sets; for horizontal
type chassis, see the photos starting on page 34.



1. Cabinet on vertical set
lifts after underside chassis
bolts and knobs are removed.

2, Anode cap (see diagram)
is pulled from side of tube
and shorted against ground.

3. Picture tube socket s
carefully pulled off and ion
trap (other hand) removed.

4. Nut holding mounting strap
near face of ¢tube is un-
screwed and strap is opened.

Before beginning this project it is
certainly a good idea to determine if
the picture tube really is at fault. Sev-
eral small tubes could cause a loss in the
high voltage that lights the screen. The
EI Picture Chart in the Nov. 1958 issue
covers this. These tubes include the
horizontal oscillator, horizontal output,
high voltage rectifier, damper, and AFC
tube. Also, an ion trap (see illustra-
tion) that is slightly misadjusted will
cut the white light on the screen—
check it according to the instructions
given later. Of course, if components
under the chassis are malfunctioning,
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5. Slowly pull tube out. Keep
it parallel to table and avoid
any strain on neck of tube.

6. To carry tube; rest full
weight on hand under face of
tube. Other is for belance.

the circuits will be likewise affected.

Here are some reliable signs of a bad
picture tube: A gradual dimming of the
picture over a long period of time is
one. This is due to the lowered emission
of the filament. For a while this may be
stemmed by a booster, but the tube will
soon need replacement. If your bright-
ness control has little effect and light
remains on the screen though the con-
trol is turned down, shorted elements in
the picture tube are probably the cause.
This will also “wash out” the image on
the screen.

One reason for a completely dark
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CAUTION!

All areas shown in white
on this drawing have ei-
ther residual high voltage
or are fragile. Study this
and the other drawings
that are found on page 36.

Anode socket and cap, and
plate caps in high veltage
cage, must be shorted to
ground according to the
text and other illustrations.

Picture tube bell and neck
mustn’t be struck, scratched
or strained in any manner.

1. First step for horizontal chassis is to re- 2. Open high voltage cage and short plate cap
move plug from wall and unscrew rear cover. to ground szveral times with a screwdriver.

3. The anode lead emerges from the high volt- 4. Touch the metal plug of the anode cap to
age cage. Remove its cap from the side of tube. ground several times to discharge any voltage.




screen is a blown high voltage fuse. It is
often located on the chassis, in or near
the high voltage cage in a clip-in holder.
Though it is designed to blow when a
tube or circuit is defective, it can open
up from “fatigue.” Before opening the
cage, remove the line cord. Then short
out the plate caps as pictured.

Just about the most positive way of
pinpointing a bad picture tube is to
check its filament for continuity. Ex-
amine the neck of the tube at the end
toward the socket. Is there a dull red
glow inside? If not, check for an open
filament. Turn the set off and remove
the socket from the neck of the tube.
Pins 1 and 12 should be checked with an
ohmmeter for continuity. These pins
are located on either side of the “key”
as shown in the drawings.

5. Remove tube socket gently. Bakelite base
on an old tube might be loose and break off.

7. The deflection yoke plug (usually an octal)
is removed from its socket on the chassis.

A successful tube change hinges on a
single factor—safety. If you end up with
a picture tilting on a 45-degree angle
the remedy is quick and simple. Over-
look the safety precautions and the re-
sult is no picture, no tube, and no money
saved. Study the photos and drawings
with care. Both horizontal and the
newer vertically-mounted chassis are
illustrated.

Your particular set might vary some-
what from these models. First, the yoke
and focus magnet may be secured with
a different type bracket. This is a
mechanical arrangement that should be
simple to figure out. On some sets the
tube is mounted directly on the chassis,
and they are removed together.

Other minor variations appear on: the
newer portables. Some have neither an

§. lon trap should snap off. On some older
types, @ wing nut must be loosened first.

8. Next, yoke and focus magnet are remcved.
In this set two long rods held them in place.




9. Pull off yoke and focus
magnet. On some sets
they dismount separately.

METAL PICTURE YTUBE

PLASTIC JACKET

ANODE CLIP {NO CAP)

Wall of metal tube is sharted ta ground before
touching it. Note plastic jacket, anode clip.

PICTURE TUBE

HOLD A LENGTH OF INSULATED
WIRE TO ANODE SOCKET AND
GROUND TO METAL CHASSIS
SIMULTANEOQUSLY. REPEAT

SEVERAL TIMES.

Do this if screwdriver can't touch chassis and
anode socket. On metal tubes short metal wall.
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10. The nuts are removed from 11.
the 4 studs that secure the
forward part of the tube.

If tube is obstructed,
chassis must be moved out
of the way. Pull off knobs.

FILAMENTY PINS ARE | ANDI2,
LOCATED ON EITHER SIOE
OF KEY

PICTURE TUBE BASE

When checking for an open filament, ohm-
meter should read between 5 and 50 ohms.

HOLD PLASTIC HANDLE OF
SCREWDRIVER ONLY

TOUCH GROUND
AND PLATE CAP
SIMULTANEOUSLY

HIGH VOLTAGE
CAGE

e

Detail for sharting plate caps in high voltage
cage. One or two tubes may be faund there.

Electronics Illustrated



ion trap nor anode cap. However, if you
understand the basic procedures, the
job should go smoothly.

Since the air is evacuated from inside
the picture tube, there is a great deal of
atmospheric pressure bearing on it.
Structurally, the glass is made to with-
stand it. Here is where safety and care
really count. The tube must not be
struck, scratched, or strained. If it is, the
resulting implosion could cause the glass
to fly in all directions with considerable

12. Loosen and remove the
chassis bolts, usually 3 or
4, at underside of cabinet.

15. Withdraw ¢tube with
extreme care. Don't per-
mit it ta strike anything.

March, 1959

13. Before sliding chassis
out, pull out any speaker or
phono plugs connected to it.

16. Place tube face down on
a soft surface. Nut holding
mounting strap is loosened.

force. When holding the tube don’t per-
mit any strain on its neck. Support the
full weight on a flat hand under the face
of the tube. The photos demonstrate
this. One hand on the neck is for balance
only.

What sort of tube replacement is
recommended? Here you have two
choices, new or rebuilt. In rebuilding,
only the glass of a burned-out tube is
re-used, the screen and electron gun are

[Continued on page 96]

14, Rest full tube weight on
one hand. Other hand, on
neck guides and balances it.

17. Strap is placed on new
tube. Include cork cushion
ta avoid scratching glass.
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New RCA tape mag-
azine features a four-
track tape designed
to play at 3% ips
speed. It is enclosed
in plastic with own
threaded take-upreel.

All About
Hi-Fi Tape Cartridges

By Norman Eisenberg
This newest advance may make stereo tapes as

inexpensive as records—and as easy to play.

To play special four-track tape as it is (inside magazine) you need a special
play-back instrument, not yet generally available. Here is RCA prototype.
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A SPOOFING song about hi-fi has

these lines:

“I've an opera here that you shan't
escape

“On miles and miles of recording
tape.”*

On the face of it, RCA’s announced
“tape cartridge” seems an attempt to
reduce those “miles and miles” (as well
as the cost) of recorded tape. Yet, few
things in hi-fi have aroused as much
speculation, concern, and curiosity—
with proportionately as little tangible to
show for it all—as the recent news of
this tape cartridge (or magazine).

The new item portended an upheaval
in hi-fi. Existing tapes (which, for want
of a better term, we shall call “regular”
tapes) carry no more than two tracks of
recorded material. Thus, monophonic
(non stereo) tapes run first in one di-
rection; then in the other. Stereo tapes
play themselves out completely in the
one direction. In either case, the full ¥
inch width of the tape is used for the
required two channels of sound.

* “"The Song of Reproduction'" from At the Drop of a Hat
by Michael Flanders and Donald Swann (Angel 65042).
Reprinted by permission.

For this fidelity test, plastic cartridge was
opened to reveal 5" tape reel and take-up.

— = g
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The new tape contains four tracks—
two for stereo in each direction. Tracks
1 and 3 (counting down from the upper
edge) represent channels A and B for
stereo playback. When the end of the
tape is reached, it reverses itself. Now,
tracks 2 and 4 continue the playback to
provide twice the amount of stereo pro-
gramming.

The speed of regular recorded tapes
has been standardized at 7% inches per
second (ips). This speed, combined with
the very narrow-gap tape heads that
have been developed in recent years,
have provided very acceptable sound.
No one has denied that such tapes rep-
resent genuine high fidelity. But the
new four-track tape is designed to play
at half that speed, or 334 ips. And it re-
quires tape heads with an even nar-
rower gap, on the order of 1/10th mil
(0.0001 inch).

Finally, and what is likely the thorn-
iest point of all, the new package tapes
simply cannot be played “as is” on ex-
isting tape equipment. Conventional
home recording tapes come wound on
reels, usually seven inches in diameter
and with a center hub of about 2%

First step involved winding tape onto con-
ventional reel using conventional tape deck.
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inches in diameter. To play them, tape
recorders have been fitted with two
spindles. The loaded reel is placed on
one spindle and a small portion of the
tape is threaded past the tape head as-
sembly and onto the blank or “take-up”
reel. As the one spindle plays out the
tape, the other spindle winds it up. The
“tape transport”’—the mechanism that
does this job—has been the costliest
single element of any tape system.

The tape cartridge or “magazine” does
not come as a single reel for use in the
manner just described. It is a completely
enclosed thin plastic case containing
two hubs, one empty and the other
wound with tape. This assembly can, in
no way, be used on a regular tape ma-
chine. It must be set in place on a new
type of tape player especially designed
for it. And, this new tape machine can-
not accept regular tapes.

A certain degree of “compatibility” is
possible. The recorded tape inside the
magazine can be unwound from its con-
tainer, rewound onto a standard tape
reel, and then played on a regular ma-
chine. That machine, however, must be
equipped with the required quarter-
track head assembly as well as the 334
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ips speed. And indeed, new models of
well-known recorders have begun ap-
pearing just so equipped. Among them
are the high-priced Ampex, the middle-
priced Tandberg, and the low-priced
Viking. These new machines can, at
least, handle the new tapes on a reel-to-
reel basis—assuming the user goes
through the chore of transferring the
tape from magazine to reel.

But even then, is it worth the bother?
Aside from the obvious advantage of
longer playing time, how do the new
tapes sound? Initial opinions were that
the new four-track tapes are plainly not
the equal in fidelity of the regular two-
track, 7% ips tapes. What’s more, the
new tapes appeared to have lower vol-
ume level and higher background
noise. Still, they were judged “listen-
able”—perhaps as casual background or
mood music as long as one does not ex-
pect of them the ultimate in hi-fi sound.

Whether or not the “lower fi” of the
four-track, 334 ips tape can be corrected
by subsequent improvements remains
to be seen (or heard). More recent
samples have sounded bettef. What is
less doubtful are the economics of the
situation. Regular stereo tape prices

Electronics Illustrated



have run from about $8.95 to $18.95 per
reel. The RCA cartridge has been an-
nounced with list prices from $4.95 to
$8.95. Anything that halves the cost
of a consumer item is bound to prove
a show-stopper—and in the face of the
double-headed threat of the low-cost
tape cartridge and the new stereo discs,
the regular recorded tape trade has
taken a terrific beating. And consumers
—even veteran tape fans—have as-

sumed a policy of watchful waiting.
Without doubt, a good deal of the con-
fusion has been caused by the apparent
ghostliness of the new item. For some
reason, it has been nothing that people
could get their hands on, and there has
been no burst of demonstrations, no ex-
tensive “home-testing” and few reports
in the press of the tape cartridge. Hav-
ing announced the thing, and the fact
that it was “the result of four-and-a-half
years of research and development,”
RCA then appeared to be in no great
haste to put it on the market. The an-
nounced repertory of selections for the
first batch of cartridges was impressive
enough. But this series was originally
scheduled for release in June 1958.
[Continued on page 110]
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WO RCA recorded tape magazines™*
were received just before press time.
To play the recorded tape inside this
magazine, it had to be unspooled from
its own hubs and rewound onto an

empty standard tape reel. This reel,
with another empty reel for take-up,
was placed on the new Viking 85 ESQ
tape transport, which is equipped with
quarter-track heads and an adjustment
for playing at 334 ips speed.

The stereo effect was decidedly pres-
ent, but the tonal range seemed some-
what limited as compared with what is
available from good disc stereo and, of
course, from standard recorded tapes
played at 7% inches per second on the
same tape machine.

To accomplish the transfer of the tape
from its cartridge holder to a standard
reel took a little doing—winding, flip-
ping and rewinding, as shown in photos.
In initially handling the tape on its origi-
nal hubs, it was necessary to keep it
sandwiched between its two glassine
coverlets or the tape would spill all over
the place while it was being threaded.

*KPS-3003, ''The Band of the Coldstream Guards' and
KPS-4002, 'Jamaica' (original cast recording)
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Who'll get there first?
Claws akimbo, ice skat-
ing "mice" have "homed"
onto loose puck. They
race to gain possession
with considerable fervor,

Electronic Mice On Ice

42

NOW mice are playing ice hockey—on real ice! These are not
ordinary mice. With phototransistor “eyes,” they have the
unique ability (as no other mice have) of gaining possession of
a puck, carrying it up-ice over magnetic lines of force, and then
either passing to a teammate or shooting for a goal. This “mouse
olympics” was held at Britain’s recent radio show.

Actually, the puck is a source of modulated light. While the
mouse’s eye, mounted on a rotating neck, scans the entire rink,
the mouse circles aimlessly. But when the eye picks up light from
the puck, the resulting photo-current locks his steering mech-
anism so that he “homes” on the puck.

When the mouse’s metal claws fasten around the puck, his
steering mechanism is freed and he again begins to circle. Another
scanner, in contact with the ice, takes over until its probes become
coincident with one of the lines of force. A voltage potential is
produced which re-locks the steering mechanism.

Each mouse is given either a positive or negative polarity so
that he will always move toward the opponents’ goal. But he had
better get there in a hurry, for after a short interval, the puck is
mechanically ejected from his claws, simulating a pass or shot at
the goal. The interval is decided randomly and the mouse, in spite
of his polarity, may be facing his own goal when the puck is re-
leased, making the outcome of the game unpredictable.+

Talents of electronic mice depend on phototransistor scanner; lines of force.
Rink and mice were built by Mullard, British electronics manufacturer.




A Signal Splitter

By Joe Doherty
Separate crowded code stations with this sharp

filter. Requires no wiring inside your receiver.

HAVE you had difficulty separating code stations on your
short-wave receiver? Would you like to be able to slice out
just the signal you started to copy when it suddenly became
covered up with interference? Here is a Signal Splitter does
the job for you with the flip of a switch. There’s no digging into
your complicated receiver circuits, no disturbing of your present
wiring. Just plug it into your receiver ’phone jack, and plug
your headset into the Signal Splitter output jack and you will
be in business.

Selectivity, or the ability of a receiver to separate one fre-
quency from another effectively, has long been a missing feature
of many economically designed receivers. If yours lacks a good
crystal filter, the addition of the Signal Splitter will be an out-
standing contribution to your CW listening pleasure. Its opera-
tion depends upon the application of a readily available surplus
CW filter together with a two-stage amplifier, the combination
of which adds up to a kind of audio “Q” multiplier, tuned to a
frequency of 1020 cycles. In practice, virtually the only signal
you will hear in the output of the unit will be at 1020 cycles, the
others will drop out of the picture. This means that you can

Headset plugs into unit, output jack goes to Cover of filter case is removed and drilled
receiver. Note small power supply near unit. for (left to right) tube socket, S1, jack J.
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In the schematic, dotted
lines represent surpius filter
unit that is purchased (2-
section). Case is ground.

Wiring gquide shows com-
plete filter and its AC
power supply. The terminal
numbers recessed in FL-5-F
case are at upper right.




Power supply chassis. Visible from left to right
are 117 volt line cord, T, C6, C7, and SO2.

actually select your desired signal and
hear it on what becomes effectively a
clear channel, free from interference
from other CW or phone signals.

The surplus filter designated FL-5-F,
has long been used for separating code
signals. In its original state the filter in-
troduces a loss in signal level which
may be serious enough to cause the
signal to become inaudible during deep
fades. The incorporation of the ampli-
fier, however, places the picture in a
different light, and instead of encoun-
tering losses, we have a gain of up to
+4 db at 1020 cps only, with an ex-
tremely sharp peak in the ‘“sharp”
position. In the BROAD position, used
for ’phone reception, the overall gain is
as much as 4+ 19 db.

The filter, which is the heart of the
Signal Splitter, is housed in a metal
case measuring 334” wide by 27"
deep by 4” high. The top cover is taken
off easily when four screws are re-
moved, one from each corner. Follow
this guide for drilling the mounting
holes;

1) Drill 34” hole to accommodate
12AU7 socket, approximately 34"
in from left side.

2) Drill 38” hole, 5%” in from right
side for ’phone jack J1.

3) At approximate center, drill hole
to accommodate function switch
S1, 5/16” for toggle switch, or
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Various interconnections should have enough
slack so-cover of filter case may be removed.

15" by Y4 for slide switch, which-
ever is preferred.

Another hole must be drilled to allow
entry of power supply leads and the
input audio lead from the receiver. This
audio lead must, of course, be shielded
to prevent hum pickup. The size of the
hole is dictated by the combined wire
sizes, and it should be drilled on the left
side at a point about 1” from the top.

To operate the Signal Splitter, after
the power supply has been connected
and turned on, first turn the function
switch to the BROAD position, connect

[Continued on page 96]

PARYS LIST
R1,R4—580,000 ohm Y, w resistor
R2—1000 ohm Y2 w
R3,R6—33,000 ohm % w
R5--3300 ohm ', w
C1,C2,C3,C5—.03 mfd 400 volt Aerovox Aerolite
capacitors
C4—25 mfd eléctrolytic 25 volt
J—phone jack
PLI—phone plug
StA,S1B—DPDT slide switch
FIA FIB—Filter FL-5-F (available at most surplus
dealers or Concord-Niagara, 47 Warren 5t., New
York City)
YIA B—I2AU7 tube and socket
Power Supply Parts
R7—120 ohm Y2 w
R8—~820 ohm '/ w
R9—33,000 ohm
C6,C7—20 mfd 150 v
DI—Silicon diode rectifier {Sarkes-Varzian M-150}
T—Power transformer (Stancor PS8415 or Triad

R54X)
$O2—Chassis socket {Cinch-Jones S$-304-AB}
PL2—Power Plug {Cinch-Jones P-304-AB})
Case—Aluminum box 4”x2/3"x1-9/16"
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Electron miscroscope helps Detective Ludwig Narcotics sample, held between salt slabs,
Sabatino examine very minute clues in lab. will be fitted to infrared spectrophotometer.
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how they use electronics in

The Crime Lab

By Ed Nanas

Feature Editor
Bits of evidence that once defied classification

can be identified through modern electronics.

AWOMAN had just been murdered in an Upper Manhattan
robbery attempt. Evidently, she had been attacked from
behind, an arm thrown across her face. The dragnet that fol-
lowed the first police alarm brought in several suspects, and
one in particular looked “good” to detectives. This man had
what appeared to be a powder smudge on his jacket sleeve,
just about at the spot that would have come in contact with the
victim’s face—if that arm had been locked around the victim’s
head. It was the only worthwhile lead available at the time.

Electronics Illustrated



Control panel for spec-
trograph permits lab ex-
pert to select either AC,
DC or spark to volatize
sample. Burning can be
monitored on built-in os-
cilloscope, seen at right.

Photos by Mike Bonvino

Dr. James Manning adjusts lens apparatus on Film strip from spectrograph is like a "finger-
spectrograph. At right is combustion chamber. print" of material. Note series of fine lines.
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Had some of her face powder rubbed

off on the sleeve? The suspect de-
nied any connection with the crime
and claimed the smudge on his sleeve
was indeed powder—his own after-
shave brand. Leaving nothing to
chance, the investigating officers sent
the jacket to the New York City police
crime laboratory at 72 Poplar Street,
Brooklyn. Along with the jacket went a
sample of the victim’s face powder.
Could a comparison be made?

Dr. James Manning, senior physicist
and assistant director of the lab, was
able to pick off a few grains of powder
from the jacket, but it was too small a
sample for chemical analysis. Electronic
instruments in the lab might do the
trick, however.

In a small room tucked away at the
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Densitometer is used here to compare spectral
lines of two samples. Spectral photo of known
element is inserted at top of instrument where
it is scanned electronically, then projected for
comparison with photo of doub#ful element.

rear of the lab, the tiny sample was
carefully prepared for examination
under the electron microscope. This was
done by placing the powder grains be-
tween the holes of a metallic screen so
small that it appears more like a solid
piece of metal than a screen. Mechanical
and diffusion pumps were put to work
evacuating the microscope housing. A
50,000 volt power source was turned on
and the powder sample from the jacket
sleeve was bombarded with a beam of
electrons focused by a surrounding
electrostatic field (an electron lens).
Visible on the microscope’s small
fluorescent screen was the powder’s
image, magnified 5,000 times. The image
was simultaneously photographed on
35 mm film in the microscope housing.
This was then enlarged six times, pro-
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viding total magnification of 30,000
times the original sample.

The process was repeated with the
victim’s face powder and the two photo-
graphs carefully compared. Results
were conclusive: The “good” suspect
evidently was telling the truth. The
powders did not match and an innocent
man was released. Subsequent investi-
gation later uncovered the actual killer.

Perhaps Dr. Manning’s most fre-
quently used electronic instrument is
the spectrograph. Unknown or doubtful
material found at the scene of a crime
can be analyzed and identified in a very
short time with results accurate to one
part in one-million. The spectrograph,
which is an impressive array of table-
top equipment taking up considerable
room in the lab, is an instrument for
taking a photograph of a spectrum pro-
duced by the controlled burning of a
substance.

Here again the samples tested are ex-
ceedingly small. As Dr. Manning noted,
criminals seldom leave much behind,
unless it is a set of too-heavy-to-carry

burglar tools or an empty burlap bag.

For instance, a detective may bring in
a tire iron found near the scene of a
homicide and ask lab experts to deter-
mine if a tiny metal shaving found im-
bedded in the victim’s skull came from
the tire iron. If so, the detectives know
they have the murder weapon, and can
then proceed to the often difficult task
of linking it with the killer through
fingerprints or witnesses.

Each batch of metal differs from
every other batch in some small way.
One may have a little more of a certain
alloy, a little less of another. The small
piece of evidence is placed in a graphite
electrode, put into the combustion
chamber, and the juice turned on. The
charge which actually burns the sample
must be carefully controlled to produce
the best possible spectrum. The lab
analyst can choose between AC or DC
current or a spark with which to burn
the sample. His choice is not a hap-
hazard one, but is governed by the
nature of the material, which must not

[Continued on page 102]

Right, Detective Kevin O'Brien adjusts cylindrical X-ray diffraction camera. Inside the non-optical
camera is a confiscated sample of heroin hydrochloride. Film, left, shows concentric arcs formed
by diffracted X-rays. Measurements can be made to classify sample, which is: not destroyed.
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reports on a new

ble Kit

need only a screwdriver and drill to assemble

Tur

turntable, a real bargain for the hi-fi fan.

DEPENDING on what type of records you play, how you play
them and how good your ear is, you may have decided to get
a manual record player instead of an automatic changer type for
your hi-fi system or stereo conversion. Perhaps you decided
to get one, that is, but hesitate at the price. The new model
K-33 Rondine turntable kit by Rek-O-Kut for $39.95 net may be
just the thing for you. This is a belt driven turntable with a
four-pole motor for 33% rpm. ($49.95 for hysteresis model.)

Total time for the complete assembly of this kit was 45 min-
utes by a non kit builder. The tools required were a screw-
driver and drill (our constructor used a staple gun to tack down
the line cord but this is not necessary). No soldering is required.

Instructions are clear, diagrams are furnished of all parts. It
took two tries to assemble the belt tension adjustment but with
patience the spring slipped in neatly. The turntable should
not be turned over with the cover plate off after the belt is on,
otherwise it will slip off—a minor inconvenience.

A small strobe disc is included for adjusting the turntable to
its correct speed, as per the instructions.

The completed turntable was tested with a stereo system;
with the bass and volume controls full on, there was no appre-
ciable hum nor rumble. In our opinion, the Rek-O-Kut turn-
table kit is a Good Buy. 4

First step is to lay out all the parts aftep-removing them from the box and
check them against the parts list. The motor is screwed to the mounting
plate and this Is then screwed fo the mounting board which is furnished.

SE R posary g AT -
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The finished turntable (base is extra) is shown as it underwent tests with
Audax arm. The mounting plate will accept any arm, needs one drilled hole.

Wires from motor to switch Motor plate is moved in The line cord was stapled
and line cord are connected slightly to slip belt from to base, prevents pull on
via solderless twist caps. table onto motor spindle. cord opening connector.
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Actuated Switch

Harvey Pollack

AV

trol a variety of devices with an on-off switch

will respond to your voice or other sound.

THERE are many applications for this sensitive sound actuated
relay. Completely transistorized and fully portable, it can
be coupled to the shutter of a camera and photoflash gun to make
a bird take its own picture the instant it gives out with a single
chirp! Its fully controllable sensitivity makes it ideal for open-
ing garage doors or turning on floodlights at the sound of the
automobile horn. You can couple it to an electrical door lock
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Dimensions for the two metal straps used in
mounting the mercury batteries are in the text.

Note sub-chassis shock maunting detall at
the upper left corner of the wiring guide.
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(CASE) l

COMMON GROUND

Schematic of the battery operated unit. Microphone (M) is a 45 ohm intercom type speaker.

mos b
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Ratchet relay for on-off sequence. See text.

to be triggered by a single word, or
“talk” your model electric trains in and
out of operation. You can hook it up
to the speaker of your television re-
ceiver or radio set to serve as a loudness
“governor” for late-hour operation. In
actual tests, the relay triggered posi-
tively at the sound of an ordinary sports
whistle at a distance of 75 feet!

The unit uses three inexpensive tran-
sistors in a three-stage amplifier circuit.
R2 is the sensitivity control. Its setting
governs the bias current in the base cir-
cuit of TR1, thus establishing the trig-
gering threshold. R2 is rotated to its
zero resistance position for the most
sensitive condition.

If a few simple precautions are fol-
lowed during construction almost any
layout of parts will do. In the model
described here almost all of the parts
are first secured to a small perforated
Bakelite shelf equipped with a scrap
aluminum bracket that holds the shelf
to the front panel of the minibox. The
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Suggested AC supply to eliminate batteries.
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components that are not placed on the
shelf are: the speaker-microphone,
the two 9 volt mercury batteries, R1,
R2, and the double-pole, single-throw
switch S1(AB). You will find con-
struction and wiring much simpler if
you wire all the parts on the shelf be-
fore mounting in the minibox. Leave
6" wire leads for later connection to the
panel mounted parts and the batteries;
these leads are visible in the shelf pho-
tos as little coils formed by winding the
wire around a pencil and then slipping
it off. In this way, these leads do not
flop around as wiring proceeds. Later,
the coils are stretched out straight, cut
to length, and soldered to their eventual
terminals.

Due to the extremely high sensitivity
of this circuit, there is a tendency for
mechanical feedback to occur between
the relay and the microphone. This is
similar in effect to acoustic feedback in
an audio amplifier when the volume is
turned up too high. To avoid this, and
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to make it possible to use full gain with-
out feedback, it is advisable to secure
the shelf to the front panel by means of
a floating connection. The drawing
shows how rubber grommets are used
to do this. As an extra precaution, you
might want to “float” the speaker in
exactly the same manner, although this
was not found necessary in the model
being described here. It is perfectly
possible to mount the speaker in a sep-
arate case remote from the electronic
parts; in this case, no floating is neces-
sary anywhere. While we are on the
subject of mechanical feedback, it
should be mentioned that when a com-
pletely closed case is used to house the
entire unit, it may be necessary to cut
a ‘hole in the back of the box to allow
pressure release for the compressional
waves set up when the speaker vibrates.
This is a requirement only if you desire
to use the unit with full sensitivity. With
the highest gain setting of R2, reflected
sound waves inside the minibox tend to
set up reverberations that lead to sus-
tained speaker oscillation. Pressure re-
lease openings prevent this effect from

triggering the relay at the wrong time.
The customary wiring precautions
you ought to observe are: be extremely
careful of battery polarity because
[Continued on page 106]

PARTS LIST

Bl B2—Battery, 9 volt mercury- (Mallory TR-246R)

Cl—5 mfd miniature electrolytic capacitor, 25 volts

C2—50 mfd miniature electrolytic, 25 volts

M—Microphone {PM speaker, 4” cone, 45 ohm
voice coil. Quam 4A1745)

D—Germanium diode IN34A

RI—I500 ohm Y4 w resistor

R2—-5000 ohm potentiometer, linear taper

R3,R5—10,000 ohm iz w

R4—1000 ohm '/ w

R6—100,000 ohm ¥, w

St {A B}—DPST toqgle switch

T—Interstage transistor transformer (Argonne
AR-129})

TRY, TR2—Sylvania 2N233 transistors

TR3—Sylvania 2N307 transistor

RY—Relay, & volt DC coil, 25 ohms resistance
{Advance MG/IC/6YD, SPDT)

Misc.—Perforated Bakelite board 73"x63”,
aluminum case 7”x5"x3” Bud CU-2108, 2 binding
posts with insulating washers
Parts for AC Power Supply (optional)

T—Transformer, 12.6 volt filament type, 2 amp.
{Thordarson 26F67)

SRI,SR2Z—Selenium rectifiers 65 ma.

C1,C2—500 mfd, 25 volt electrolytic

Case—Aluminum 57x4"x3” (Bud CU-3005)

Impulse-Ratchet Relay (if desired)
Brumfield APIIA, DPDT, 117 volt coil

Case—5"x4"x3" (Bud CU-3005)

Potter &

Underside view of Bakelite shelf. Visible are
relay (left) and interstage transformer T.
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Shelf topside. Lower mounting tab on TR3
(left) is scraped clean so screw contacts it.

55



56

Large scale Univac I digital computer installation,
complete with numerous tape data feeds and com-
plex control console, is a far cry from Charles
Babbage's “difference engine,” shown in drawing,
left. Many Babbage principles hold good today.

All About Computers-1

By Richard W. Yates

Electronic brains are everywhere, advancing into
fields never predicted for them. This series tells you
what they are, how they work, what they can do.

FEW modern inventions have been quicker to excite the public
imagination than the electronic computer, and few have been
so little understood.

This combination of awe and ignorance is not surprising. The
idea of a “giant brain” that can digest and solve a mathematical
problem involving more than a million separate calculations in
less than seven minutes; that can automatically process all the
paperwork of a great corporation; that can guide a rocket through
space; predict the outcome of a national election—all this is pretty
deep stuff. It’s no wonder that the average man may feel a
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Military requirements speeded the
development of computers. Here
dncient abacus is examined along-
side modern calculator's readout.

Shelves of paper records shrink to
inches of tape which, when fed
into RCA’s Bizmac computer, re-
sult in rapid data processing.

IBM computer installation for
SAGE (military's air defense sys-
tem) is so extensive that huge
console below is used only to
check its many component parts.



little uneasy when he reads about it.

There is, of course, no cause for
alarm. That same average man’s per-
sonal brain, whatever its 1.Q., is still
vastly superior to anything science can
invent. By human standards the most
advanced computer in the world is an
idiot: It is wholly dependent on instruc-
tions, and thus can’t really “think’” at
all. But within that limitation it is a
remarkable machine—the greatest tool
yet developed for releasing human
minds from drudgery and for increasing
their ability to make use of available in-
formation.

A basic understanding of computers
should begin with a smattering of his-
tory, for the principles on which they
are based are centuries old. The abacus,
a system of digital counting beads
strung in a frame, was an aid to com-
putation long before the Christian era,
and is still widely used throughout
much of the world. Seventeenth-
century Europe produced the first true
calculating machines, hand-operated
gadgets that could do simple arithmetic.
In 1812 an English mathematician
named Charles Babbage designed what
he called a “difference engine” to pro-
vide mechanical assistance in doing ad-

Inputs to computers may vary from punch
cards relating the price of tea in China to data
from radar scope’s picture of unknown plane.

vanced calculations. His idea which
involved a series of decimal counting
wheels, never went into production. But
its theory of operation was so far ahead
of its time as to remain valid today. The
logical organization of many modern
electronic computers is remarkably
similar to his pioneer scheme. The
American development of mechanical
punch-card tabulating systems, late
in the 19th century, was another im-
portant step, for it introduced the con-
cept of processing large amounts of data
rapidly in sequence.

Electronics came into the picture as
early as 1919, when the first volume of
Radio Review carried an article by
W. H. Eccles and F. W. Jordan describ-
ing perhaps the first electronic “trigger
circuit” that could be used for automatic
counting. But the Eccles-Jordan circuit,
like the Babbage “difference engine,”
had to await further developments in
technology.

It wasn’t until World War II, under
pressure of military needs, that the sci-
ence of electronic computation came
into its own. Government-sponsored
research projects were established at a
number of American universities, in-

[Continued on page 93]

Many offices are equipped with small com-
puters such as this Burroughs E101 desk unit,
which performs functions of the giant "brains."”
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SOME COMPUTER TERMS
Let’s do a pencil-and-paper solution
of a typical problem. You have to re-
record music from a tape reel onto a
phonograph disc. To make most effec-
tive use of the record’s surface, you
would select the number of grooves per
inch on the basis of the total playing
time of the tape. But to get that total

you have to perform some addition:

Band One..... .. 2:54

Pause ... ..0:05
Band Two.......... 3:12
Pause ...........0:05
Band Three.....1:46
Pause ..........0:05

Band Four..... 2:18
Your Total:

We see we are dealing with both sec-
onds and minutes, which, like oranges
and apples, must be added separately.
This fact comes from your memory,
from the knowledge you have already
absorbed concerning arithmetic.

Again memory tells us that the col-
umn furthest to the right must be
added first, and yields a total of 35.
Memory again dictates: “Put down §,
and carry 3.” The carried 3 is tem-
porarily stored at the top of the next

National Cash Register engineer Donald Meier
runs switching test with oscilloscope on his

new rod-type computer “memory’’ assembly.

column to the left. When added to the
other numbers in the column, the total
is 145 seconds. But since this is over a
minute, it must be converted. Memory
again says that there are 60 seconds in
a minute. The 145 figure is thus a par-
tial result or sub-total, which must be
stored temporarily.

Using the same procedure we obtain
8 as the total from the minutes column.
To convert 145 seconds into minutes, we
divide by 60, again relying on memory.
This gives 2 minutes, 25 seconds, which
we add to our other sub-total of 8 to ob-
tain the final total of 10:25.

This example spotlights several oper-
ational departments in a computer.
Even the most complex mathematical
operations are simply repetitions of
simpler ones. Squaring, for example,
is simply repeated multiplication, just
as multiplication is repeated addition.
Memory may be temporary or perma-
nent, depending on the service it must
perform. The planning and carrying
out of the whole computation in proper
sequence, which had to be done at the
outset of our time problem, must still
be done by a human mind. The com-
puter must be told how and what to do,
by a procedure known as programming.

Some computers can produce answers so fast
that they require very high-speed print-outs.
This RCA unit handles 600 lines per minute.
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The 1N536 silicon diode and 330
ohm resistor are the additional
parts required. As described in
the text, the resistor value varies
according to the specific type of
meter and is easily calculated.

s |

Protect Ybu r Meter

By R. L. Winklepleck

Don't accidentally burn out an expensive DC meter.
A resistor and diode will reduce overload current.

THIS addition to a meter gives the protection of a fuse without
the need for replacement each time an overload occurs. The
diqde acts as a variable resistor that changes from a fraction of
an ohm to several megohms, depending on the applied current.
Working in conjunction with the fixed resistor, the diode sharply
reduces overload current to the meter after the pin reaches full
scale reading.

If the resistor is carefully selected, the error with this system
is negligible. The formula is R=Vd/Im-Rm, where Vd is the
forward voltage drop of the diode at maximum current (meter

will read full scale), Im is [Continued on page 98]
Extra diode (dotted line) limits current if If meter is not sealed, parts may be mounted
meter is overloaded in a backward direction. inside case, or simply on the external studs.
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Stereo Center Channel

I want to add an eight inch speaker as
a center channel for my stereo system.
My problem is finding a way to mix both
channels to feed this center speaker. I
would also like to cut off all frequencies
below 200 cps. Can you help me?
E. W. Emond, South Weymouth, Mass.

The circuit below will serve your re-
quirements. The exact value of the
capacitor in series with the center
speaker is not critical.

CENTER
SPEAKER

+ H +
(loo mfdb
50V
l- Lok
16 8 4 0 B8 4 ©
LEFT AMP RIGHT AMP

Tweeter Mounting

I recently bought a woofer and sepa-
rate tweeter intending to mount them in
a bass reflex cabinet. Now I've been told
that tweeters are not supposed to be
mounted in the same cabinets as woofers
but should have separate baffles or be
mounted coaxially in front of the woofer.
On the other hand I notice that a num-
ber of commercial systems have the
tweeter in the same box. Why the con-
tradictions? ,

Sander Rickleen, Quebec, Canada

The apparent contradiction derives
from the fact that there are a number of
different ways of manufacturing a
tweeter. Shown here are three tweeters;
one is a horn type and the other two are
cone type tweeters. One of the cone type
tweeters you’ll notice has a sealed back.
If you were to mount the tweeter with
the open back in a small sealed or bass
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Hi-Fi Clinic
The clinic answers any questions on hi-fi;

how to adjust, how to install, or how to

repair. All queries are answered by mail.

reflex type baflle, the pressures built up
inside the enclosure on low frequency
notes would modulate the cone of the
tweeter and, in effect, take away most
of the effectiveness of the crossover.
You can see how horn and sealed back
tweeters would not have this problem.

Consumer Testing Labs

I’'ve been following the consumer re-
port magazines for advice on hi-fi com-
ponents. 've bought some of their “best
buys” in equipment.and was very satis-
fied. Now they’ve recommended a brand
of speaker that I don’t particularly like
the sound of. What should I trust—my
ears or their instruments?

Jason Sheckley, Chicago, Il

Most authorities, when discussing
hi-fi loudspeakers, state that the human
ear is the final judge of loudspeaker
quality. Designers frequently find a
speaker with a good curve and poor
sound or vice versa. Instruments are
helpful as guides in design and in testing
one speaker against another.

In any case, it isn’t your ears against
the consumer reports’ testing instru-
ments, but your ears against the ears of
their listening panel. Whether their
panel is qualified to tell you the kind of
sound you should like is a question
which you will have to resolve by ex-
tended listening to a number of speak-
ers. There is no “ideal” speaker in ex-
istence and every speaker, even the
finest, contributes some type of distor-
tion. The problem is to locate the type
of speaker whose distortion is least ob-
jectionable to your particular ears.—§-
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Unretouched photos above illustrate
how new General Electric television
camera can penetrate darkness
better than the human eye. At right
is picture under normal lighting. At
left, with lights out, camera trans-
mits a good picture utilizing only the
glow from the girl's cigarette lighter.

New piggy-back radar equipment
which permits the foot soldier to see
some distance ahead of him is pres-
ently underqgoing tests at the Army’'s
electronic proving grounds in Ari-
zona. Developed primarily for night-
time use, it is completely portable.
Image appears on hand-held scope.
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Called the Golden Triangle by Zenith, this unique clock radio is cordless, completely

transistorized. Swiss clock and AM radio are battery operated. The cabinet rotates at
touch to reveal its three faces—clock, radio dial, and the radio’s speaker grille.

stabilized transmitter
ounces) can send 50-watt TV output 240,000
miles. It was designed by the Navy for eight
pound scanning system to picture the moon.

Crystal lonly 2V2
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Touche! Tallied electronically, "hits are no
longer a scoring problem at San Francisco
School of Fencing. Wires are connected to
fencers' foils, then linked to free-moving coil.
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new fields for electronics

Electronic Age School

This school is wired for the latest in education.
Tape recorded lessons permit great flexibility.

IN all ways but one, the students at St. Scholastica School in
Covington, Louisiana, are typical of other students through-
out the country. They are educated via electronics.

Since St. Scholastica is run by the Benedictine Sisters, only
girls attend classes, which range from grammar grades through
high school. But oddly enough, the girls seem to appreciate
electronics as much as boys. The call of “take out your head-
sets” is as natural to their ears as “fill your inkwell” was to
students a generation ago. Their desks come complete with
built-in storage for the headset—but no inkwell.

The typical teacher’s desk contains no wilting plant, no pile
of books and no old glebe. Rather, it is an advanced console,
with four tape decks, about 100 controls—switches, lights, but-

All wiring is under the floor at the new school, and each student's desk is provided with a
convenient phone jack receptacle. Controls on Bogen K-10 amplifiers for each tape deck
in teacher's console are pre-set. Individual gain, tone is governed by desk-top pre-amp.

Photos by Dennis J. Cipnic of Black Star

Electronics Illustrated
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Above, certain students in eighth
grade classroom are "on tape” while
others receive a non-conflicting oral
lesson from Sister Anthony, chief
teacher and an electronics expert.

At right she cues in tapes to each one
of her students. Her console is typi-
cal of those in every classroom.
Headset and mike allow her to talk
with students, answer their questions.

Student at work: Class is receiving
an English lesson via tape, but this
Spanish girl is on different channel
learning to speak English from simul-
taneous lesson in Spanish language.
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Rear view of master control console for the
“isolation room" booths has 5-position cueing
switches, Masco C-6, Bogen K-10 amplifiers.

tons, ete. Every classroom is equipped
in this manner.

At the beginning of the class period,
the teacher can reach for one of 64
switches on her six-foot long console
and send a tape recorded lesson to the
desks of her students, who listen
through earphones. The fact that the
teacher has four tape decks at her
fingertips permits enormous flexibility.
The brighter students may receive an
advanced lesson, the majority a normal
lesson, and the slower students a basic
presentation.

Teachers may channel special tapes
to individual desks, and individually set
the volume for each child. In addition,
each child is provided with an inquiry
line to the console. If she has a ques-
tion, she pushes a button and a console
light indicating her desk flashes. The
teacher speaks to the student through
her headset microphone.

This technique of private questioning
has vastly increased the amount of
student participation in all subjects.
Youngsters reticent to ask “silly” ques-
tions in public now feel free to take
advantage of electronic privacy for con-
sultations.

This electronic school has been in
operation for only two years and has
already improved student abilities
about 100 percent over nationally
graded learning averages. St. Scholas-
tica’s students, even in lower grades,
generally have no trouble discussing
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Early attempt at tape education had students
sit in booths, listen to one of six tapes. This
was dropped in favor of classroom situation.

serious issues facing the world today.
Straight “A” report cards are common-
place. In no small part, this ability is
due to the fact that students are en-
couraged to make their own tapes, thus
improving diction, vocabulary and the
ability to stand up and speak well.

Electronically, the new school fea-
tures under-the-floor wiring. Students
plug into flush phono jacks. No trip-
ping, no costly re-wiring of junction
boxes. Of the four Viking-75 tape
decks in each console, only one is
equipped with a recording amplifier—
the Viking RP61. Each playback has
its own Bogen K-10 amplifier, housed
under the desk with pre-set controls.
Gain and tone can be controlled by the
teacher with desk top pre-amps.

Each class has its own graded text-
books and each tape recorded lesson
comes complete with worksheets. The
real beauty of teaching via electronics
is not that it lets the teacher sit back
and play a tape recorder. Rather, the
teacher is set free by tape to teach orally
those who most need such instruction.

While the teacher gives an oral lesson
to certain students, those on tape pay
no heed to her, but bend to their texts
and worksheets. Use of headsets elimi-
nates confusion that might arise out of
hearing two lessons at once.

Students, according to their grade
level and ability, get tape recorded
lessons from the world’s leading uni-

[Continued on page 113]
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Judging by smiles, Diane
Anchel, KN2LLB, and Ed
Davis, K2PHK, have made
an important DX contact
using their school's ham
radio station, K2LAK.

Teenage girls seem to be
in majority ot this code
practice session. They
also study theory in
preparation for their
FCC novice closs exams.

School Hams

By Robert Hertzberg
Teenagers are taking to ham radio in a big way as
school radio club trains them for FCC licenses.

BACK in the early days of ham radio there were radio clubs,
sure enough. But their membership usually consisted of in-
tense young men bent only on bringing in all the stations they
could, no matter if the station was around the corner or a couple
of hundred miles away. Seldom, if ever, did a female cross the
threshold into the radio shack.

Now the story is slightly different. Take for example the radio
club at South Side High School in Rockville Centre, a suburb of
New York City: Of the 15 members who have obtained FCC
licenses in its short two-year history, three girls have already
made the grade. Several other young ladies are pounding the
key, taking code practice and studying theory along with the
boys. The age of the average club member is 16 years, which
hardly qualifies him for the hamese designation “OM” (old man).

An up-to-date club station, K2LAK, gives both girls and boys
the opportunity to observe or participate in actual on-the-air ham
operation. The console was designed by the members under the
direction of club advisor Miles R. Stireman, the school’s industrial
arts director, and himself K2KAT. It contains a National NC-300
receiver and a Johnson Valiant transmitter, which operate with a
Matchbox antenna on the 10 through 80 meter bands.§-
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How to Phase Speakers

By Len Buckwalter

Associate Editor

Avoid dead spots and loss of volume when using
more than one speaker in a hi-i or PA system.

ANY time two or more speakers are used with little physical
separation between them phasing difficulties can occur. It
shows up, for example, as a reduction in volume when using a
hi-fi extension speaker, or as dead spots in PA systems. As the ’
speaker cones pump air, the resulting pressures can work against

1. An out of phase condition can exist between 3. The first step is to connect a battery ¢
two speakers. At any given instant the left lead to a speaker terminal. Then touch the
cone moves in as the right one moves ouf. other lead to the other speaker terminal.

2. The only materials required to phase the 4. As both battery leads make contact with
speakers are a 1.5 volt flashlight batfery the speaker terminals observe the front of the
and 2 leads. Alligator clip is not essential. cone. It will visibly move either in or out.
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each other and cause cancellation of the
sound energy.
The central idea behind the various

steps illustrated here is to mark the

speaker terminals so they may be han-
dled according to your particular needs.
The rule is that when two speakers are
facing the same direction their like ter-
minals are connected to the same leg of
the amplifier. This is the parallel con-
nection where, for example, two 8 ochm
speakers are wired to the 4 ohm tap on
the amplifier.

If you use a series connection (two 8
ohm speakers to a 16 ohm tap, for ex-

5. With a grease pencil, or some red nail
polish, mark the speaker terminal connected

to the plus (or center) battery terminal.

6. Connect battery leads to other speaker
so cone moves in the SAME direction as the
first one. Mark terminal with 4 as before.
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ample) wire as shown in Step 7. Both
diagrams show how to wire when the
speakers face in the same direction.

If the speakers are quite distant from
each other phasing is less important.
However, if more than one speaker is
used in the same enclosure the cones
should all move in unison to achieve the
best performance.

With PA systems where large areas
are covered, unpredictable sound pat-
terns and garbling may result. Here,
some speakers may be purposely oper-
ated out of phase to minimize this

difficulty. -4

7. Diagram for wiring two speakers in series
to one amplifier. Both speaker cones will
be in phase and move in the same direction.

TO AMP

8. Wiring diagram for phasing two speakers
when they are connected in parailel. See
text for other details on both arrangements.
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onald Wilensky
this to prevent children and others from turn-
n your power tools or dangerous appliances.

MANY times it is desirable to keep power tools and other elec-
trical devices from being turned on by unauthorized people.
Of course this is especially true with children and power tools—a
potentially dangerous situation. Other cases where a lock comes
in handy is on amateur radio transmitting gear and similar equip-
ment. The common key type lock is one solution, but does not
offer the advantages of the combination type where there are no
keys to lose. The Electronic Combination lock described here
offers several novel features.

With the three 11-position switches there are about 1000 pos-
sible combinations. It was tested with twelve people—and not
one of them even came close to the correct positions. Notice that

Three knobs on face of unit determine
combination. Below, the power saw
receives 117 volts AC directly from
"lock™ which plugs into wall outlet.

Electronics Illustrated



Guide above shows position and wir-
ing of components. Note that there
are no wires connected to th2 chassis.

Underside of chassis, bottom plate
removed. Any combination may be
selected on the switch terminals.

In schematic, terminal numbers on
SWI1, SW2, and SW3 indicate that
the combination is set for 1-4-6.
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number decals were left off the panel to
increase the secrecy of the device. The
user simply counts the correct number
of clicks on each knob to close the cir-
cult \

The relay was included for an impor-
tant reason. After the combination is
arrived at, the switches are placed in
any random position and the power re-
mains on. Thus, if any person attempts
to learn the combination by observing
the pointers of the three knobs, he is
effectively foiled. After the appliance is
used, the on-off switch is thrown to Off
and the power is cut.

In the unit pictured here, the appli-
ance receptacle within the unit has
three sockets. However, a single recep-
tacle may be used if you only intend to
operate one appliance.

Construction of the unit is simple. It
may conveniently be built into an
aluminum chassis of the dimensions
given. Be sure to buy the bottom plate
in order to prevent any prying fingers
from touching the 117 volts AC.

No wires are grounded to the metal
chassis, you simply follow a point-to-
point route from one component to the
next as shown in the wiring guide. Be
certain that no bare wire touches the
chassis at any point.

The combination of the lock may be
changed at any time with little diffi-
culty. The leads on each of the three
switches may be shifted to a different
lug since there is a choice of eleven on
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Don’t remove wire from appli-
ance. Take off its plug, slip
wire in hole and reconnect.

each. Don’t change the “common” wire.
Usually, the manufacturer identifies
this lug with a dab of green color. In any
case, it is the lug going to the wiper or
armature of the switch.

Here is the way to connect the desired
appliance or power tool to the lock. First
the plug is removed from the line cord.
This will permit you to insert the cord
into the hole drilled for it in the metal
chassis. Once this is done the plug is
reconnected and then inserted into the
socket (SO in the lock). With this ar-
rangement there is no chance that the
appliance plug will be pulled out of the
lock and inserted directly into the AC
wall outlet. If you plan to use several
line cords, the hole must be widened
accordingly. The use of rubber grom-
mets will prevent chafing of the AC cord
and the possibility of future short
circuits.

The contacts on the relay specified in
the parts list are rated at 5 amperes.
Accordingly, appliances using up to 550
watts may be used with the lock. —§-

PARTS LIST

SWI,SW2 SW3—Rotary switch, single-pole 1l-posi-
tion non-shorting (Centralab £ 1403 or equiv.)

SW4—SPST toggle switch

RY—SPDT relay, {17 volt AC coil (Potter &
Brumfield KA5A)

SO—Female AC receptacle

PL—AC plug

Case—5"x7"x2" chassis with bottom plate

Misc.—two rubber grommets, AC line cord,
hookup wire
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Car Headlight
Delay Switch

By Paul Hertzberg
After you leave your car, this switch will keep
the headlights on to light your path for 30 seconds.

DON’T be left in the dark, light your way with the delayesd
action safety switch known as the “Pathfinder.”

To install, fasten the switch panel to the bottom edge of the
dash board near the light switch. Use two self tapping screws.
3 One lead of the switch is connected to the “hot” side of the battery

and the other is connected to what ever light circuit you want to
operate, headlights, taillights, and spotlights.

To operate, turn off the regular light switches and push the
“Pathfinder” switch in. Since your lights will remain on for ap-
proximately thirty seconds you may leave your car and enter
your house with ease and safety. - §-

Depress the switch once and the delay2d
action begins. Two holes are drilied
under the dash for the mounting bracket.

At lower left are the parts. Plunger com-
presses air in a cylinder which forces
it back in 30 seconds to open switch.

One switch lead is spliced to headiight
wire (circle), while the other goes to a
"hot" battery terminal (6 or 12 volts).



‘omat/'on calls the tune for the. . .

Rat B Electronic Cage
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AS science moves closer to sending
man inte outer space, we are be-
ginning to examine elements of our
behavior here on earth under scien-
tific conditions. How do we get what
we need to stay alive? How do we re-
act when our normal environment is
cllllanged? Why do we become mentally
ill?

To answer these and other questions,
laboratory animals in electronically
controlled environments are studied.
The way a mammal such as a white
rat reacts to electronically automated
changes in his environment may provide
the clues which will enable man to more
fully understand the ways in which
he deals with his own environment,
whether it be here on earth or-in un-
known outer space. This research is
known as the study of “operant be-
havior.”

At the Squibb Institute for Medical
Research in New Brunswick, N. J,
extensive switching circuits, stepping
switches, electric timers, loudspeakers
for sound stimuli, and recording devices
provide a precisely controlled environ-
ment and a record of how the rat reacts
in that envircnment. The thirsty, hun-
gry animal must perform a certain se-

quence of responses in proper behavi-
oral pattern in order to be rewarded
with a small amount of water or food.

In order to arrive at a “normal” pat-
tern, hundreds of experiments are
required before a rat’s training is com-
plete. To vary the training program and
record the results by hand is impossible;
but it is an easy task for electronic auto-
mation, in which tapes and film “pro-
gram” the environment and dish out the
rewards. When the white rat has
learned a set of responses, it is then pos-
sible to study how he reacts to changes
after receiving, for example, a tranquil-
izing drug or barbiturate.

This is how it's done: The rat is
placed in a box whose light, sound and
temperature are rigorously controlled.
The box is actually a system of intricate
relays which automatically program
what the rat must do in order to be
rewarded and records his responses on
graph paper or tape. The program may
require the rat to press one lever 25
times, another 50 times before he gets
the payoff. Or the rat may have to
press a lever every three minutes to get
his reward. Under these latter condi-
tions, the rat may actually learn to “tell

[Continued on page 113]

Rat, in photo at far left, tries to get reward by tapping left lever on control box. In center
photo, he taps right lever. After tapping in sequence on each lever the required number of
times, he receives his reward as food is delivered by cam device into area between levers.
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The ABC's F
of Electronics-9 —

By Donald Hoefler
This part describes resonance, an important
principle used for radio and audio frequencies.

THERE are three devices for retarding the flow of current
in AC circuits: resistance, inductance and capacitance. Let’s
see what happens when we use them all in a single circuit.
In Fig. 1 we see combined one of each element in series with
an RF generator, which is putting out 2 volts at a frequency
of 2.5 megacycles.

Under these conditions the inductive reactance of the coil is
about 8,000 ohms, and the capacitive reactance of the capacitor
is also about 8,000 ohms (formulas given last month). With
only 2 volts of signal, it would seem that the current in this case
should be exceedingly small. But when we measure it, we find j
the current to be 0.39 milliamperes, or simply the value of E/R.
Obviously the reactances in the circuit have had no effect what-
soever!

The reason for this is that the two reactances oppose one

PARALLEL
RESONANT

13 SERIES
GENERATOR RESONANT

2 VOLTS,
2.5 MC

PARALLEL *
= RESONANT

Fig. 1. The basic elements of a resonant Fig. 2. Parallel and series resonant

circuit are coil, capacitor, and resistor.
Actually the resistance here is "“lumped"
for purposes of illustration. It s
usually distributed over the wiring.
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circuits described in text. Considering
the tube as a receiver RF amplifier,
the various tuned circuits select de-
sired signal and reject the spurious ones.
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Photo by Mike Bonvino

Granco FM “front end"” has 2 coaxial tuning capacitors in resonant circuits. (See tuning slugl.

another. They are 180° out of phase
and will tend to cancel each other out.
Complete cancellation, however, will
occur only under a special condition
known as resonance, which in turn oc-
curs only at one specific frequency
known as the resonant frequency.

We can understand just what this
means simply by shifting the frequency
of our generator in Fig. 1. Suppose we
drop it down to 2.0 megacycles. Then
the reactance of the capacitor will in-
crease to 10,000 ohms while the induc-
tive reactance drops to 6,400 ohms. The
reactances no longer completely cancel,
for now there is a net reactance of
(10,000 —6,400), or 3,600 ohms.

To find the total impedance to cur-
rent flow, we cannot simply add this net
reactance to the circuit resistance. As
we have noted, the effects of the two
reactances are completely opposite, or
180 degrees out of phase. But more
than that, the effects of each of them
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are at right angles, or 90°, with respect
to the resistance.

This concept of phase angle is a little
too involved for us to treat here, but its
practical effect is a simple matter. It
means that the effective impedance is
found by adding the resistance and net
reactance geometrically, rather than
arithmetically, using this simple for-
mula:

Z=VvRIX*
where Z=—impedance in ohms
R—resistance in ohms
X=net reactance (difference
between X and X, re-
gardless of which is
larger) in ohms

To apply this to the circuit of Fig. 1
when F=2.0 mc, we substitute as fol-
lows:

Z—+/(5,100) *+ (3,600)*
—1/38,970,000
—6,244 ohms (approx.)
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Here we see that the actual im-
pedance is less than the simple arith-
metic sum of the resistance and re-
actance. If the signal frequency should
be increased, say to 3.0 mc, the induc-
tive reactance increases to 9,600 ohms
and the capacitive reactance drops to
6,600 ohms. Then X must be sub-
tracted from Xy to obtain the net re-
actance for the impedance formula.
Now we have 3,000 ohms of reactance
in series with 5,100 ohms of resistance,
which works out to a resultant imped-
ance of 5916 ohms, once again less
than the simple sum of resistance and
reactance.

Resonant circuits are used in radio
and TV receivers, both for the selection
of the desired signal and for the rejec-
tion of unwanted signals. The relative
ability of a receiver to perform these
functions is called its selectivity. In
transmitters, the entire process of gen-
eration and amplification of RF energy
is dependent wupon tuned circuits.
Wherever RF is to be found, in fact, in
signal generators, oscillators, frequency
meters, radar, sonar, radio telescopes,
there also will be found many tuned
circuits.

Not all tuned circuits are series
resonant. Another type of circuit, called
parallel resonant, is encountered even
more frequently. A practical applica-
tion of both types is shown in Fig. 2.
This shows the input to a receiver,
where the primary of the antenna trans-
former is tuned to series resonance,
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while the secondary is made parallel
resonant. There is also a parallel reso-
nant trap circuit in the ground leg of
the antenna circuit. FEach circuit is
tunable to resonance by means of a vari-
able capacitor.

The tuning of both windings of the
antenna transformer is for the same
purpose, to develop maximum voltage
from the desired signal frequency. The
primary might have been made parallel
resonant as well, but in this case the
series circuit will include the important
inductive effect of the antenna also,
while this would not have been a part
of the resonant circuit if the tuning ca-
pacitor had merely been connected
across the primary winding.

In the case of the secondary, the ob-
jective is to develop as much voltage as
possible between grid and ground, and
this the parallel resonant circuit does
very well. The other parallel resonant
circuit, between the antenna and
ground, is used quite differently, how-
ever. This is a wave trap, tuned to some
strong nearby signal which might other-
wise cause interference. It presents a
maximum impedance to the undesired
signal, and thus permits only a mini-
mum of the interfering signal current
to flow in the antenna coil. This is quite
different from the series resonant cir-
cuit, whose impedance at resonance
ideally drops to zero. To understand
why this is so, we must analyze just
what happens in the parallel resonant
circuit. [Continued on page 98]

Fig. 3. @ or "quality” of
a resonant circuit af-
fects the sharpness and
amplitude of the re-
sponse curve as shown
here. One way to in-
crease @ is to lower the
resistance in the circuit.

Electronics Illustrated



TV in a tower

Eye On Traffic
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STREETCARS, autos, bicycles and pedestrians tend to jam
downtown traffic in most major European cities. Munich,
the world’s beer capital, is no exception. But the once-hapless
corner constable no longer must face the onslaught of traffic
at the busiest intersection, the “Stachus.” Atop a 52-foot
high mast is a TV camera which can be rotated and tilted by a
constable at headquarters several blocks away. From his con-
sole he can point the camera simply by moving a joystick and
his bird’s eye view of traffic on a monitor enables him quickly
to determine what signal devices are appropriate. Controls for
the traffic signals and the camera’s optics are also located in
the console. A thermostat in the camera housing keeps the
delicate components at constant temperature for all-weather

operation. - §

High above city, TV camera flashes
traffic pictures to headquarters. Left,
officer rotates camera with joystick. He
can also change signals from console.



Electronic computer
at base station au-
tomatically keeps
tabs on number of
cars on each side
of cable, prevents
overloading cable.

Tramway trail on
Wildcat M¢t. runs
through virgin tim-
ber. Gondola is
clamped to Swedish
cable supported by
22 Swiss towers.

Gondola Up A Mountain
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electronics aids“z‘h-e skier . . .

THERE, was a time when only the hale and hearty dared under-
take the sport of skiing. Only those long of wind could navi-
gate the steep, winding mountain trails. But now even the girl
whose major exercise consists of pounding a typewriter can
swoop down snow-covered slopes thanks to the invention of the
ski lift.

Man’s latest refinement on open, shaky ski lifts is the Wildcat
Mountain Tramway near Gorham, N. H., in the heart of the White
Mountains. Wildcat has a half-dozen runs suited to both novice
and professional skier. Wildcat’s unique tramway system features
two-man gondolas designed to haul skiers up the 6,800 foot moun-
tain with the utmost speed and safety. The enclosed gondolas
also afford complete protection against adverse weather.

The tramway runs along a cable two-and-a-half miles long,
and is supported by 22 towers. The tear-shaped gondolas—91 in
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all—come from Italy, but the electronic
safety controls are American designed.

The gondolas, only ones of their kind
in this country, are clamped to the cable,
ride up one side and down the other.
When a car reaches the terminal at
either top or bottom, it is detached auto-
matically from the main cable and
shunted to a side rail where it stops to
allow safe loading and unloading. When
loaded, the car is speeded along a steel
rail by a launching motor. When it
reaches the velocity of the main cable,
it is again clamped to the steel wire with
a pressure of seven tons.

The system has a “backstop” arrange-
ment which permits the cable to operate
in one direction only, eliminating any
tendency for it to reverse direction due
to power failure. As further precaution
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Safety-plus factor lies in electronic safety devices and cut off
switches which give fail-safe protection dgainst weight imbalance.

an electronic car counter, the most im-
portant safety device of all, maintains
a balance between the loads on the
ascending and descending sides of the
cable. An electronic computer adds the
weight of each car as it is launched, and
subtracts when each car is removed.

Any excessive weight imbalance be-
tween sides is flashed to the operators
by a system of warning lights, and cor-
rective measures are taken. If, through
some error, too many cars are loaded
o?f onte side, power automatically is cut
off.

The Wildcat Mountain tramway is
used during the summer for sightseers
and can carry up to 600 passengers an
hour at seven mph. It’s main drive is a
400 horsepower diesel engine at the

summit. +
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Photo by Grayson Tewksbury

Fail-Proof Fire Alarm

By Harvey Pollack

I¥'s fast acting, protects up to eight rooms, and
will not fail when the house current shorts out.

NO ONE needs to be told how important fire protection is, but
it will probably come as a surprise that many commercial
fire-alarm installations have dangerous disadvantages. Any sys-
tem that depends solely upon the 120 volt power lines represents
a form of false security because the AC voltage supplied to the
home is likely to be one of the first things to go when a fire begins.
Unfortunately, there is still a lot of illegal wiring in small homes
to which many fires may be traced. Another shortcoming is the
constant large battery drain that occurs during standby opera-
tion. This is particularly true of the solder-link or fuse-link series
system which depends upon fire to melt an easily fused metal and
break a series circuit. Such installations have a serious time lag

Electronics Illustrated



Photo on facing page shows fire triggering the alarm bell. Though flame may
waver and brush past the detector, the unit will lock in and keep on ringing.

Complete unit is shown below. Thermistors are connected to INPUT, with bell
and battery wired to RELAY terminals. RESET permits checking of operation,

Sensitive thermistor, the fire detecting element is shown below left. Solder
lugs and bakelite board provide convenient mounting for wiring the thermistor.

Lower right shows BATTERY and LINE adjustments atop case. Once calibration
with a screwdriver is done, battery takes over if the house current fails.
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Complete unit with cover off
showing placement of parts.
Note pan-type construction.

Facing page shows schematic
with 3 thermistors wired in.
if necessary, 8 may be used.

Wiring guide appears below.
Use indicated values though
parts layout isn't critical

TO AUXILIARY
BELL & BATTERY




PARTS LIST

B—45 volt battery (Burgess XX-30)

C—8 mid., 150v electrolytic capacitor

NE—Neon bulb, NE-5| or NE-2

R1—47,000 ohms, ' watt

R2—5,000 ohm wirewound potentiometer, linear
taper

R3—100,000 ohm wirewound potentiometer,
linear taper

RY|—Relay, 120 volts AC, single pole double
throw (Advance MG-1C-1I5YA)

RY2—Relay, 5000 ohm, single pole double
throw (Potter and Brumfield LB-5, 5000)
SIA, SIB—Switch, toggle, doubie-pole single-

throw
S2—Pushbutton switch, normally closed
SR—Selenium rectifier, 130v, 75 ma
T—Transformer, primary 117 volts AC, second-
ary_25.2v, | amp. (Stancor P-6469)
TH—Thermistor Veco type 5IR2 (100,000 ohms
at 25°C)
Case—7"x5"x3" aluminum (Bud Minibox
CU-3008) .
Terminals—2 banana jacks and plugs, 2 binding

osts

Misc.—Perforated Bakelite sheet, 1l"x4” to
hold R2 and R3. Two %" brass spacers to
clear controls. Two /" 6/32 screws. Bracket
to hold battery, cut from scrap

between the instant the fire reaches the
link and the moment the fusible metal
melts.

The thermistor alarm described here
has these significant advantages; (1)
an extremely fast response time—less
than two seconds after a flame brushes
one of the thermistors; (2) reliable
operation whether the line voltage is
present or absent; (3) no battery drain
when electrical conditions are normal,
and (4) from one to eight different loca-
tions can be protected simultaneously.
The installation may be set up with only
one thermistor to start, others being
added as the occasion demands without
any changes in the equipment. One of
its most important features is its auto-
matic lock-in action. Once the alarm
relay pulls in due to high temperature
around any one of the thermistors, it
stays in even though the flame may
waver away.

A thermistor is a tiny resistance ele-
ment with a high negative temperature
coefficient. This merely means that its
resistance drops sharply with increas-
ing temperature. If we connect a source
of DC voltage in series with the therm-
istor, a control potentiometer, and a
relay, a rise in temperature due to a
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TH TH

5IR2 SIR2

|

52
(NORMALLY CLOSED)

TH
SIR2)

AUXILIARY BELL
AND BATTERY

(3EE

flame will cause the resistance of the
thermistor to drop enough so that relay
pull-in current flows. Should the power
now fail, RY-1 immediately drops out
causing battery B to replace the seleni-
um rectifier power supply. Note that no
battery current flows at all except dur-
ing periods of line failure. These occur
so infrequently that the battery may be
expected to provide several years of
service without replacement.

A reset button (S2) is included to
permit periodic tests without making it
necessary to readjust the potentiom-
eters each time a check is performed.
A tiny neon lamp (NE) serves as a
perpetual indicator of the “power-on”
condition. The neon lamp and the AC
relay together consume less than 2 watts
at a cost of a few cents per year, surely
the most precious investment you can
make for the protection of your home
and family! The selection of the alarm
bell and batteries must be left to you be-
cause each installation is bound to be
different. We strongly suggest the use
of three #6 dry cells and a raucously
loud 4% volt bell mounted where it is
sure to attract attention in case of fire.
Since the alarm relay contacts will

[Continued on page 92]
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The

Electronic Timer

How can I make an electronic timer
that will close a relay at the end of a
set time interval? Can such a timer pro-
duce a time delay up to fifteen minutes?

Ronald Hooper, Clifton, New Jersey

RESET
BUTTON

ﬁ CK-722

UPPER
CONTACT

+
— RELAY
6 VOLTS — i
= coiL

Simple electronic timers can be con-
structed using either vacuum tubes or
transistors connected properly in a relay
circuit. The fundamental arrangement
of a circuit using a transistor is shown.
It will provide time delays up to about
% minute or slightly longer, depending
on the value of R1 and C1. In most cases,
the battery is replaced by a rectifier-
filter power supply of the appropriate
voltage and current rating for the device
being used. EI has published in the Jan-
uary, 1959 issue a photo-timer circuit
using a unijunction transistor; this cir-
cuit is very stable and reliable. Vacuum
tube circuits of more elaborate design
may be found in reference books such as
“Handbook of Industrial Electronics
Circuits” by Markus and Zeluff (Me-
Graw-Hill) if you should wish to con-
struct one. An excellent discussion of
timing principles and a good example of
a versatile timer are represented in the
booklet called “R-C and R-L Time Con-
stants” published by John F. Rider.

Time delay intervals as long as 15
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d in any questions on electronics. All queries
be answered either in this column or by mail.

minutes are best handled by mechanical
timers such as small electric motors
utilized in washing machines and dish-
washers. Although this long a delay
can be accomplished by electronic
means, the expense and unreliability
generally do not warrant the effort.

Gassy Picture Tube

Can you help me diagnose this TV
receiver trouble? The white portions
of my picture have a bluish appearance
and are not bright enough. When I try
to bring up the brightness with the
panel control, the dark parts of the pic-
ture fade into gray.

H. Brassington,
Saskatchewan, Canada

From your description of your picture
difficulties, we would say that you have
a gassy or “silvery” picture tube as the
servicemen term it. When air leaks into
a tube it ionizes and causes unwanted
effects.

In the case of a picture tube, gas re-
sults in a blue or silvery raster when
the brightness control is set at a reason-
ably low point. As the brightness is
brought up, the contrast of the picture
decreases so that the black portions
turn gray.

Before replacing the picture tube,
however, it is always a good idea to try
a new high voltage rectifier tube. In
most receivers, this is a 1B3GT or a
1X2GT. Sometimes a defective recti-
fier may give the illusion of a gassy pic-
ture tube by causing blooming of the
picture as the viewer attempts to get
more brightness. Also, see the picture
tube article elsewhere in this issue.

Sensitive Meter

Can you provide me with informa-
tion for the construction of a sensitive
galvanometer made from an ordinary
meter and one or more transistors?

Philip B. Powell, Los Altos, Calif.

Electronics Illustrated



DC INPUT
(0-0.5 wa)

K
WIRE WOUND

An extremely sensitive galvanometer
can be constructed using a pair of tran-
sistors, a 0-100 DC microammeter, a few
inexpensive resistors, and a 1.5 volt bat-
tery.

The transistors are connected in com-
plementary-cascade for high gain; the
2N34 is a PNP type while the 2N335 is
an NPN transistor. The 10K wirewound
resistor forms part of a bridge circuit
which permits you to zero the meter
when the DC input to the terminals is
also zero.

This instrument will provide full
scale deflection for only 0.5 microam-
peres input! This means that you can
measure down to approximately 0.01
microamperes with reliable precision.

Metal Locators

Can you tell me how the portable
mine detectors used by the Army oper-
ate? Does a mine detector differentiate
between different metals?

Wayne Lee, Pullman, Washington

Portable mine detectors are metal
locators based upon the beat-frequency
oscillator principle. A completely
shielded oscillator inside the case pro-
duces a radio frequency signal, usually
of the order of 2 me. A second RF
oscillator whose tuning inductance is
the search coil that is swept back and
forth close to the ground is adjusted to
oscillate close to the first frequency.
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The heterodyne, or beat-frequency, ob-
tained by mixing both these signals is
then fed to an audio detector such as
a pair of headphones or a meter.

When the search coil approaches any
metal, the inductance changes, detuning
the associated oscillator and causing the
beat-note to alter in pitch. The closer
the approach to the metal, the greater
the change in pitch.

Ferrous metals (iron, steel, cobalt,
nickel) cause the inductance to rise;
non-ferrous metals produce a decrease
of inductance. Hence, it is possible to
distinguish between metals to this ex-
tent at least. A mine detector cannot,
however, provide specific information
concerning the nature of the metal.

Mine detector circuits used in World
War II may be obtained by writing to
the Government Printing Office in
Washington, D. C.

Neon Bulb Oscillator
I have heard that capacitors can cause
lights to blink. What kinds of lights are

used and how are they connected?
David Smith, Columbus, Ohio

{00OK—imeg
i f NE-2
90 VOLT Imfd ;
i PAPER -
—[ BATTERY CAPACITOR

Small neon lamps are generally used
with capacitors to get a blinking-light
effect. The simplest way to experiment
with this phenomenon is to obtain a 90-
volt radio “B"” battery, a few resistors
of the 15 watt variety ranging from
100,000 ohms up to 1 megohm, and a
1.0 mfd paper capacitor.

Connect one of these resistors to the
battery, capacitor, and neon lamp as
illustrated in the drawing. As you
change resistors you will find that the
blinking rate rises as the resistor is
made smaller; the same effect would
occur if you were to reduce the size of
the capacitor. A good neon lamp to use
in this circuit is the NE-2._§

87



YOUR FUTURE MAY REST BETWEEN
THIS PAGE AND THE NEXT!

prepaid

- post card

{to send for

e N the data

P"‘t e B that has

act- ‘ '-. | | l“

Packed \ 1} L. launched

Booklet )|\ -t | thousands

FREE  /\|\|Eeeesinso e \of careers
1])] U e - -

request RERS" A RN RESTES mn...

2

ELECTRONICS

INcLUDED: Enformation about CRET’s
BRAND-NEW home study course in

AUTOMATION
and industrial H_ECTRONICS engineering technology

® Machine Control Systems e Data Processing Systems
¢ Instrumentation Techniques ® Digital & Analogue Computers
© Servo-mechanism Systems @ Telemetry o Industrial Processes

88 Electronics Illustrated



C R E I prepares you

quickly for success in

ELECTRONICS

including:

AUTOMATION < INSTRUMENTATION « INDUSTRIAL
ELECTRONICS  COMMUNICATIONS  TELEVISION
AERONAUTICAL ELECTRONICS « CUIDED MISSILES
SERVOMECHANISMS « COMPUTERS * ASTRONAUTICS
TELEMETERING « MANUFACTURING

Qualify for a secure career, not just another job.
Enjoy the increased income, the job security and
satisfaction that come only to trained men. It takes
just one $10-a-week raise to repay your investment in
CREI training, and leave you a substantial bonus the
first year. What you do in the next few months may
well decide your success in the electronics field. The
longer you delay, the longer you defer the sure rewards
that come to trained electronics personnel.

CREl HOME STUDY — PROVED SINCE 1927—CREI has
provided thousands of ambitious young men with the
technical knowledge that leads to more money and
better jobs. Once you start home study you feel the
benefits of CREI training almost immediately. Your
employer takes new interest in you and your future
(we disclose your training only if you authorize it).
You speak-—and act—with more authority. Your
associates gain new respect for your ability.

PRACTICAL COURSES—Your work is under the super-
vision of a regular staff instructor who knows and
teaches what industry needs. Training is accomplished
on your own time, during hours chosen by you. Lessons
are prepared by experts, presented in easy-to-understand
form, kept up to date.

INDUSTRY RECOGNIZED—As a graduate of CREI you’ll
find your diploma a door-opener to the electronics
industry. The CREI Placement Bureau helps advanced
students and graduates find positions. No jobs are
guaranteed—but requests for CREI-trained personnel
arrive regularly.

COLLEGE DEGREE NOT ESSENTIAL—This is professional
training, but you don’t have to be a college graduate
to benefit. You can do it while holding down a full-
time job. Thousands have. If you have had electronic
education, or experience in electronics—and realize
the need of a high-level technical knowledge to make
good in the better electronic jobs—you can quahfy for
CREI home study training. Electronics experience is
not required for admission to CREI Residence School
offered in Washington, D. C. at the same high technical
level. Day and evening classes start at regular intervals.
Qualified graduates earn degree as “Associate in Applied
Science.”

This can be your big year. Write today for “Your
Future in the New World of Electronics.” Use post
card at left. Tuition is reasonable, terms are easy.
Available to veterans under GI bill.

CAPITOL RADIO
ENGINEERING INSTITUTE

EQPD Accredited Technical Institute Curricula « Est. 1927
Dept. 173-F, 3224 16th §t., N.W., Washington 10, D, C.

March, 1959

WILL THIS BE YOU?

Y
Gain attention of

Complete training

Enjoy secure . future

91



92

Fail-Proof Fire Alarm

Continued from page 85

handle up to five amperes, you can feel
safe in purchasing a large bell.

You will need a metal bracket to hold
the 45 volt battery securely to the side
of the case. The author made his from a
piece of scrap aluminum.

The neon indicator is at the geo-
metric center of the panel. No socket is
used for the neon lamp. A 1% inch hole is
drilled in the correct spot and a rubber
grommet (%" 0.d.) is inserted. The NE-
51 lamp is an excellent friction fit for
the inside hole of this grommet, connec-
tions being brought to it by soldering
directly to its sleeve and bottom contact.
You may use an NE-2 neon lamp if you
prefer. This is somewhat easier for sol-
dering but it has a pointed rather than
rounded glass end.

Before wiring, bend the relay (RY2)
tail spring so the armature pulls in at
approximately five milliamperes. To do
this, remove the little tail spring screw
(don’t lose it!) and bend the spring
down very slightly. A milliammeter is
not necessary for testing the adjustment
if you have a 221 volt battery. The relay
should just pull in with 221 volts ap-
plied across its coil. If you haven’t the
equipment, don’t worry about it. As-
semble the fire alarm completely and
perform the tests described later.
Should the relay fail to operate on line
voltage, the tail spring can be bent in
successive small steps until reliable
pull-in is realized.

When the wiring is finished, don’t be
in a hurry to plug it in. First be sure
that all the connections are correct and
there are no short circuits. Connect one
thermistor across the input terminals
and some indicating device such as a
battery and light in series across the
RELAY contact terminals. Rotate both
potentiometers fully counterclockwise
and plug in. When the power switch is
turned on, the neon light should glow
and RY-1 should instantly pull in. The
battery need not be in the circuit for
this initial test.

Now slowly advance R3 (the 100K
potentiometer) clockwise until RY-2
pulls in and sounds the alarm bell.
Pressing the reset button S2 at this point

should release RY-2 but it should in-
stantly pull back in when the button is
allowed to spring back. Now back off
R3 (counterclockwise) a tiny, tiny
amount. Press the reset button, hold it
in for a second or two, then release it.
If RY-2 pulls in again, back off R3 again
very slightly. Repeat this process until
operation of the reset button releases
the armature of RY-2 permanently.
Now hold a lighted match for just a
second under the thermistor; RY-2 will
then pull in and remain that way. After
the thermistor cools, the reset button
should again cause RY-2 to drop out
and stay out. The line-voltage adjust-
ment is now complete.

Install and connect the battery, then
remove the line plug from the wall. Ob-
serve that RY-1 is de-energized when
you do this but RY-2 will not pull in if
you have rotated R2 (5K pot) fully
counterclockwise. Now slowly advance
R2 just as you did with R3 previously,
following exactly the same sequence of
steps. Adjust until the indicator comes
on, then back it off until pressing the re-
set button will cause it to stay out. Re-
peat match test for battery operation.

Additional thermistors are connected
in parallel with the original one as
shown in the diagram. Each time a new
thermistor is added it is essential that
the adjustment of R3 and R2 be re-
peated. You will find that additional
thermistors make it necessary to in-
crease the resistance of R3 to compen-
sate for the new element in parallel. It
is not really necessary to re-adjust R2
at all, but you may want to go through
the procedure merely as a security
check.

It does not matter how far apart the
thermistor units are placed since the re-
sistance of the wires used to string them
out is inconsequential in this system.
Ordinary intercom wire or lamp cord
may be used for joining one thermistor
to the other. Some suggested locations
for up to 8 thermistors are: (1) In the
basement near the oil burner and above
the fuse box; (2) One each in the
kitchen and living room (3) In the
upper hallway if you have a two-story
house, in the master bedroom and in
the children’s room (4) Finally, one in
the attic if you still have not used a
maximum of eight. -4
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All About Computers

Continued from page 58

volving some of the leading mathemati-
cians and engineers. The technological
race was on—an event that was soon to
grow into a new industry—and open
new frontiers in man’s ability to deal
with facts.

Most of the immediate wartime re-
quirements were for analog (as opposed
to digital) computers. But in certain
cases the contracts called for machines
capable of providing answers to equa-
tions faster and with greater precision
than was possible on analog machines;
and it was the effort to fulfill these
specifications that led to the develop-
ment of digital computers.

The distinction between analog and
digital systems is an important one, for
all present-day computers fall into one
or the other of those categories. Both
types employ electronic circuitry to ac-
tivate the give-and-take of mathemati-
cal values, and both can be made capa-
ble of performing series of computations
in sequence, on the basis of operating
instructions “stored” in their “mem-
ories.” But they serve different pur-
poses and work in wholly different
ways.

The basic difference can be grasped
by considering the two ways for a man
to describe the length of a fish: He can
indicate its length by showing you the
space between his two outstretched
hands—this is analog measurement—or
he can tell you it is 12 inches long (digi-
tal measurement).

Another example: The slide rule, on

which mathematical values are ex-
pressed and computed in terms of
spatial relationships, is an analog de-
vice; the abacus, whose beads are as-
sumed to represent actual numbers, is
digital.

Analog computers, then, work from
varying physical magnitudes—Ilight in-
tensities, voltages, the speeds of rotating
shafts, and so on—which they interpret
and use as mathematical factors. Many
of present-day devices used for naviga-
tion, artillery fire control and missile-
guiding are analog computers; so are
certain more complicated machines
such as may be used by aeronautical
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engineers to test the characteristics of
aircraft designs under theoretical con-
ditions of supersonic flight—without
going to the expense of actually build-
ing a working prototype.

But in general, when we speak of
“giant brains,” we’re talking about digi-
tal computers—machines that work
from pulses representing actual num-
bers and the actual alphabetical sym-
bols of language. Obviously, electronic
registers are not articulate. No vacuum
tube, transistor or magnetic core is able
to say “1959” or “Hello”; the only state-
ment it can make is to say whether it
is conducting or isn’t conducting, “on”
or “off.”

But long before computers were in-
vented, there existed a language called
the binary digit code—a way of express-
ing an infinite variety of numbers and
letters through the use of only two sym-
bols, “1” and “0.” When we consider
that “1” can be taken to mean “on” and
“0” to mean “off”—and that the code is
fed to hundreds of thousands of elec-
tronic registers within the computer,
each of which can go on or off at speeds
measured in millionths of a second—we
may begin to see how automatic compu-
tation in digital and alphabetical terms
is possible.

All computers can be described as
“accurate” in the sense that they don’t
lie, but only digital computers can be
said to be precise—can be relied on to
deliver fast, exact answers to literally
any problem that can logically be
broken down into a series of mathe-
matical steps. That covers a lot of ter-
ritory—from processing a company
payroll to forecasting a presidential
election or tracking a satellite.

How both types of computers work,
and what they can accomplish, will be
discussed in subsequent articles. 4
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T.V. Picture Tube

Continued from page 37

replaced. Thus, the quality is compa-
rable to a new tube and the 1l-year
guarantee is the same. Rebuilt tubes
were especially attractive several years
ago when new tube prices were approxi-
mately double the rebuilt cost. When
purchasing the replacement get the cor-
rect number (etched on the neck of the
tube) and turn the old one in for the
“glass allowance,” few dollars.

Returning to the matter of safety, dis-
charge the various points on the set in-
dicated (with line cord removed). Be
certain to discharge the anode socket on
the picture tube itself. The tube acts as
a capacitor and retains some voltage on
its internal surface though all connec-
tions have been removed. Discharge this
point to ground with a screwdriver.

The re-installation of the tube is the
reverse procedure of removal. Here are
various adjustments that are required.
Check the illustration for the identifica-
tion of the various parts. The deflection
yoke must be flush against the bell of
the tube—otherwise, the picture will not
fill the screen completely. The adjust-
ment of the ion trap must be made with
the power on. Here, a “cheater cord”
(available at an electronics parts store)
is used to operate the set with the rear
cover removed. Close the high voltage
cage to prevent high-voltage contact.

Turn the set on with the brightness
control full up. As you twist (very
slowly) the ion trap (around, and back
and forth) on the neck of the tube, ob-
serve the screen. A mirror in front of the
set is helpful. White light will appear
when the ion trap is in its proper po-
sition. Actually there are two points that
will produce light. Use the one giving
maximum brightness, which is the point
nearer the socket of the tube. If you
cannot get brightness in a minute or two,
turn the set off and check if the various
plugs (yoke, anode cap, tube socket,
etc.) are in place.

Assuming that the new tube is func-
tioning properly, check if the picture
fills out the screen completely. If any
shadow is present, be sure the deflec-
tion yoke is as far forward as it can go
on the neck of the tube. If the shadow

is not eliminated, the next step is to
adjust the focus magnet, which affects
the centering of the picture. It has either
wing nuts or adjustment arms for this
purpose. There will be some interaction
of the focus magnet with the ion trap.
The rule is to always adjust the ion trap
last and not to use it to get rid of shadow.
If picture is tilted, loosen wingnut on de-
flection yoke, rotate till image is correct.

Remember that care is essential while
servicing the inside of any TV set,
especially in regard to picture tube
breakage and accidental contact with
the residual voltage on the tube or
other exposed points. Follow the pre-
cautions carefully and the result will
be a bright, contrasty picture. §-

A Signal Splitter

Continued from page 45

the audio input lead to the headphone
jack on your receiver, then plug your
headset into the output jack on the top
of the signal splitter. You should be able
to hear all the signals you would nor-
mally hear, but at greatly increased
sound level due to the amplification
within the unit. Reduce your receiver
audio to a comfortable listening level.
Now, turn the function switch to
SHARP and operate your receiver BFO
in the normal manner. You will notice
immediately that the signals will not be
as loud as when in BROAD position and
that 'phone signals will no longer be in-
telligible. This is normal, due to the
extremely sharp tuning characteristics
of the filters. However, you will also
notice that as you tune across your re-
ceiver dial with the BFO on, that one
particular note (1020 cycles) will ap-
pear to be particularly loud, and that
almost invariably you will hear only one
signal at a time. To prove this to your-
self, pick a crowded portion of any CW
band with the switch in the BROAD
position, then switch to SHARP—the
results will be most gratifying. Tuning
will be much more critical than before
because the jumble of signals you heard
then will now be dissected microscopi-
cally as each signal is reduced to a 1020
cycle note, passed individually through
the filter rather than all at once, giving
you effective clear channel copy. §-
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Now...choose your vocational training!

new ‘“choose-it-yourself” training system guarantees CHOICE, not chance

Now you can train in a field you pick yourself!
Under the Army’s new “Choose-it-Yourself” Vo-
cational Training System, you choose your voca-

tional training . .

. and it’s guaranteed before you
enlist. Here’s your chance to get valuable train-
ing and practical experience in work you enjoy!

1. CHOOSE

. before enlistment!

Choose the vocational training
you like from the categories
currently available. Your Army
recruiter will give you all in-
formation and advice you need.

CHOOSE, QUALIFY and KNOW..

2. QUALIFY

. before enlistment!

Take aptitude and physical ex-
aminations. To be eligible, you
must have a qualifying aptitude
score and meet minimum physi-
cal requirements for your choice.

.WITHOUT OBLIGATION!

Choose from Radar & TV Repair, Electronics, Surveying, Automo-
tive Maintenance, Atomic Weapons, Construction, Military Potice,
Machine Accounting and many more. Take your choice —without
the slightest obligation to enlist. You get the Army vocational
training you like — guaranteed in writing —or you don’t enlist! This
week, get details from your local Army recruiter.
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3. KNOW

..before enlistmenti

If you qualify, you know you'll
get the vocational training you
like! Your choice is written into
your future Army record —guar-
anteed before you enlist.

NEW *CHOOSE - IT-YOURSELF "
VOCATIONAL TRAINING SYSTEM

U.S. ARMY
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The ABC’s of Electronics

Continued from page 78

The current flowing around in the
closed “tank” circuit may be many
times greater than that in the external
circuit to which it is connected. Just
as in the case of the series resonant cir-
cuit, the impedance of the internal cir-
cuit is minimum. But the inductive
current and the capacitive current are
just 180° out of phase with each other,
and so they tend to cancel each other
out. Only a small residual in-phase
current will flow in the external circuit,
and this is due to the small inherent re-
sistance in the wiring, components and
connections. And so we can generalize
and say that in resonant circuits, im-
pedance is minimum at series resonance,
and maximum at parallel resonance.

Referring back to Fig. 1, we saw that
at resonance all of the 2 volt supply
signal was dropped across the resistor.
But there are also voltages appearing
across the coil and condenser, which be-
cause they are equal and opposite, can-
cel out. But they are not imaginary.
They do exist and can be measured.

Since at resonance Xy, — X¢, we can
say that each of these voltages is simply
Ix X, or 0.00039 x 8,000==3.12 volts. So
not only are these voltages present in
addition to the source, but each of them
is even greater than the source. Now
if the resistance were lowered, the cur-
rent would increase and the reactive
voltages would be still greater.

Thus the reactive voltages appearing
in any tuned circuit will be determined
not only by the values of the reactances
themselves, but also by the amount of
resistance in the circuit. Since a mini-
mum of resistance is usually desirable;
the ratio of reactance to resistance
(XL/R or X¢/R) is called the figure
of merit, magnification factor, or quality
factor of a tuned circuit or component
reactance. From this latter term is de-
rived Q, its standard symbol. The Q of
the tuned circuit of Fig. 1 is 8,000/5,100,
or only 1.56. This is due to the large
amount of resistance, but in practice a
Q of many times this figure is not
uncommon.

A couple of interesting points con-
cerning the behavior of resonant cir-

cuits are illustrated by Fig. 3. The
vertical axis of the graph can be taken
to represent either current in a series
circuit or the voltage appearing across
a parallel circuit. In either case, note
that there is a pronounced maximum at
resonance, which tapers off either side
of the resonant frequency. But note
also that both the value and the sharp-
ness of the peak are affected consider-
ably by the Q. Simply cutting the Q in
half squashes the sharp peak of the up-
per curve down to the little mound of
the lower one.

There are times, of course, where
resonance effects are undesirable and
a low Q is deliberately designed into the
circuit. In wide band systems, such as
video or hi-fi audio amplifiers, peaks are
definitely to be avoided. But this too
would be impossible without some

knowledge of resonance and Q. 4

Protect Your Meter

Continued from page 60

the full scale meter current in amperes,
and Rm is internal meter resistance.

Let’s take an example to see how it
works. The internal resistance of the
one milliampere meter shown is 46
ohms. The manufacturer will supply
this information. We’ll permit the diode
to introduce a maximum full scale-error
of only 1 percent. In other words, we’ll
permit only 1% of 1 ma or .01 ma to
flow through the diode at full meter de-
flection. With the 1N536 diode .01 ma
flows through the diode when there is a
voltage drop of about .37 volts. This is
the Vd in the formula. Im is .001 am-
peres (1 ma) and Rm is 46 ohms. Thus,
R—=.37/.001-46 or R—324 ohms. A few
ohms plus or minus isn’t serious but, in
this instance, a 330 ohm resistor from
the junk box measured 324 ohms.

The one disadvantage of this circuit is
easily overcome. There’s no protection
if the meter is overloaded backwards.
Identical reverse protection is provided
by adding a second diode, paralleling
the first, but connected in reverse.

Now, if the meter is accidentally over-
loaded one thousand fold with a current
of one ampere, for instance, only a bit
over 2.5 ma actually flows through the
meter coil.+
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. MODEL 905
BATTERY ELIMINATOR and CHARGER

Continuously variable voltage output. Automatic
overload relay self-resetting. Either 6 or 12 volt
operation. Heavy duty rectifier. Continuous opera-
tion 6V. at 10A. or 12V. at 6A. Intermittent
operation 6V. at 20A. or 12V. at 12A.

Model 905 (Wired) $37.50

VOLOMETER, Model 104.
This 20,000 Ohms per volt in-
strument is the lowest priced,
domestic made, unit of its
kind in today's market. Uses
large 4Y2” D'Arsonval, 50 mi-

MAIL THIS

0
o
[
\
{]
1
|
]

SEND NO MONEY —
NO C.O.D.

Try them for 10 days at no risk!
Examine first, and then only if completely
satisfied, pay lowest prices for

highest quality units, in easy
monthly installments.

> MODEL 204 P

If completely satisfied, | will pay on terms specified,
with no interest or finance charges. Otherwise, ]

Ny

TUBE-BATTERY-OHM CAPACITY TESTER

An Emission Tube Tester, with a completely flexi-
ble switching arrangement. Test all tubes. Checks
batteries under rated load on “reject-good” scale.
Uses 25W line voltage control. Checks condenser
leakage to 1 meg. Checks resistance up to 4 megs.
Checks capacity from .01 to 1 mfd.

Model 204P (illustrated) .. $55.90
Cathode Ray Tube Adaptor available  $ 4.50
croampere meter, accurate to 2%. Housed in
polished, high impact, bakelite case . . . uses

a durable, etched aluminum panel. 3 AC Current
Ranges. Checks resistance accurately in 3 ranges
to 20 megohms. 5 DC and AC Ranges to 3000
volts. 5 DB Ranges. Model 104 (wired) $26.95 Net

TESTMASTER, INC.:z.C

192 Mercer Street, New York 12, N. Y.

MODEL 905 . . . $31.50
$11.50 within 10 days.
Balance $6.50 for 4 mos.
MODEL 905 KIT . . $28.80
$10.90 within 10 days.
Balance $6.00 for 3 mos.

O

] MODEL 204 P . .. $55.90
$15.90 within 10 days.

Balance $8.00 for 5 mos.

COUPON Please send me for approval the units checked.
TODAY! NO
OBLIGATION I will return after a 10 day trial, positively
TO BUY- YOU cancelling all obligations.

MODEL 104 . . . $26.95
$6.95 within 10 days.
Balance $5.00 for 4 mos.

MODEL 104 KIT . . $19.25

$5.25 within 10 days.

Balance $3.50 for 4 mos.

Zone State
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MUST BE / Name
SAT,SF'ED.' ,“‘ Address

0o .

] City_

[ |

All pnces net, F.O.B. N.Y.C.
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Superior's New Model 70 UTILITY TESTER®

FOR REPAIRING ALL ELECTRICAL APPLIANCES
and AUTOMOBILE CIRCUITS

As an electrical trouble shooter the Model 70:

e Will test Toasters, lrons, Broilers, Heating Pads, Clocks, Fans, Vacoum Cleaners,
Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc.

. Meﬁsures A.C. and D.C. Voltages, A. Ch clmth .C. Current, Re;n'ances, Leakages, etc.
Wi e current while the appliance under test is in operction.

Incorporates o sensitive direct-reading resistance range whici will measure a

resistances commonly used in electrical appliances, motors, etc.

leakage detecting circuit will indicate continuity from zero ohms to 5 megohms

(5,000,000 ohms).

As an Automotive Tester the Model 70 will test:
* Both 6 Volt and 12 Volt Storage Batteries ® Generators ¢ Starters ® Distributors
» Ignition Coils * Regulators * Relays » Circuit Breakers » Cigarette Lighters » Stop
Lights » Condensers *® Directional Signal Systems ® All Lamps and Bulbs » Fuses
* Heating Systems » Horns » Also will locate poor grounds, breaks in wiring, poor
connections, etc.
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INCLUDED FREE This 64-page book—practicolly o condensed
course in electricity. Learn by doing.

Just read the following partial list of contents:
Whot is electricity? o Simplified version of
Ohms law ¢ What is wattoge? o Simplified

Model 70—UTILITY TESTER
.. . Total Price $15.85—

Terms: $3.85 after 10 day
trial, then $4.00 monthly for

Model 70 comes com-
plete with 64 page
book ond test leads

" . wattage charts ¢« How to measure voltage, cur- Onk
3 mon?hs, if SO'ISfudory' rent, resistonce and leakage ¢ How to test all y
Otherwise return, no ex- electrical appliances and motors using a sim- s 85
- lified trouble-shooting technique.
n necessary. P *
L plunuho Y y * How to trace trouble in the electrical circuits
and parts in avtomobiles and trucks.

Superior's New Model 824 A truly do-it-yourself type

TUBE TESTER

TEST ANY TUBE IN IO SECONDS FLAT!

Turn the filament selector switch to
position specified.

© @

PH mu'
= R A

Insert tube into a numbered socket as
designated on our chart (over 600
types included).

rEs TERE

Press down the quality button—

THAT’S ALL!

Read emission quality direct on “BAD-
GOOD" meter scale.

Madel 82A—TUBE TESTER . . . Tatal
Price $36.50—Terms: $6.50 after 10
day ftrial, then $6.00 monthly for 5
months if satisfactory. Otherwise return,
no explanation necessary.

Production ot this Model was delayed a full year pending
careful study by Superior's engmeerlng staff of this new
method of testing tubes.

FEATURES:

» Tests over 600 tube types.

» Tests OZ4 and other gas-
filled tubes.

» Employs new 4" meter with
sealed alr-damping chamber
resulting in accurate vibration-
less readings.

e Use of 22 sockets permits
testing all popular tube types
and prevents possible obso-
lescence.
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e Dual Scale meter permits
testing of low current tubes.

¢ 7 and 9 pin straighteners
mounted on panel.

o All sections of multi-element
tubes tested simultaneously.

o Ultra-sensitive leakage test
clrcuit will indicate leakage up
5 megohms.

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

the low you!
We claim Model 82A will outperform similar looking units
which sell for much more—and as proof, we offer to ship m
on our examine before you buy policy.

Mode! 82A comes housed in handsome,
portable Saddle-Stitched Texon ca $3650
==

Only
(Picture Tube Adapter available for $5.50
additional)
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RCA RADIATION COllN'I'ER

MADE TO SELL FOR $I60 —OFFERED FOR ONLY $ 47
NET

(Much less than cost
of Manvufacture.)

Endless experiments and discoveries in the new
exciting fleld of nuclear energy are made possible
when you acquire this finely built and engineered
device. In the past, a rugged counter which was
suitable for the prospecting of radio-active ores
such as uranium, thorium and radium, was un-
suitable for laboratory work due ta the inability of
combining accuracy with ruggedness. Conversely,
a faboratory counter, while being extremely sensi-
tive, could not withstand use in the fleld where it
would be subjected to abuse and abnormally hard
knocks.

INDICATES
RADIOACTIVITY
IN3 WAYS!

1-BY NEON
2—-BY PHONE
3-BY METER

e
RCA WF-11AWD
GHGER [OUNTER

In the laboratory where determina-
tion of intensity (counts) of a
reading are necessary, the
WF-11AWB provides sensi-
Hvity far surpassing many
laboratory counters.

RADIOACTIVE 6
spectmen B

Mode! WF-T1AWB RADIATION
COUNTER . . . Total Price $47.50—
Terms: $11.50 after 10 day trial, then
$6.00 monthly for 6 months, if satis-
factory. Otherwise return, no expla-
nation necessary.

o Emplovs the extra sensitive 6306 Bismuth Type Geiger Counter Tube.
Somih\)ri’y is .015 Roentgens per hour (1 MR/HR =6600 counts per
minute

Three counting ronges: 0-200/2,000/20,000 counts per minufe.
Handy reset button.
Ideal for survey work because the complete unit weighs only 5% Ibs.

Sight and sound indications by neon flashes and headphone. Then
when an indication is obtained you switch fo meter reading for exact
measurements.

Decontamination easy with demp cloth applied to the weather-
proofed aluminum case.

e A radioactive specimen is included for instrument checking and
experiments.

Included of no extra charge—U. S. Atomic Energy Commission bookliet
titled *‘Prospecting with a Counter.”

R.C.A. Model WF-11AWB comes complete with self-contained bat-

In teries which provide over 200 hours of intermittent operation.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

Try any of the instru-

Comes with complete set of batteries,
carrying strap, headphone, radioactive
specimen and A.E.C. booklet. Only . .

ments an this or the
facing page for 10
days before you buy.
If completely satisfied
then send down pay-
ment and pay bal-
ance as
coupon. No Interest
or qunu 5ﬁcrges
Addedl If not com-
pletely satisfied re-
turn unit to us, no
explaonation necessary.
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MOSS ELECTRONIC, INC.
Dept. D-570, 3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked on approval. If
completely satisfied I will pay on the terms sSpecified
with no interest or finance charges added. Other-
wise, I will return after a 10 day trial positively
cancelling all further obligations.

Name....

Address........

City...........
Y AN

] Model 70... ..Total Price $15.85
$3.85 wnthm 10 days Balance $4.00
monthly for 3 months.

[] Model 82A...........Total Price $36.50
$6.50 within 10 days. Balance $6.00
monthly for 5 months.

[ Include Model 82A Picture Tube,

Adapter at $5.50.

{1 Model WF-11AWB.......... Total Price

$47.50. $11.50 within 10 days. Bal-
ance $6.00 monthly for 6 months.



Electronics In the Crime Lab

Continued from page 49

burn too fast nor too slowly. A bit of
paint, for example, would burn much
faster than a broken key, therefore the
burning of the paint must be slowed
down to permit an adequate photograph
to be taken of its spectrum.

How does the spectrum come about?
Light given off by the burning sample
passes through a dispersive instrument,
such as a prism. A lens focuses the
image on a strip of photographic film
which, when processed, gives the ap-
pearance of several series of lines. Each
line represents a wavelength of light.
The spectrum photo is like a fingerprint
of an element. Each alloy when burned,
radiates the electromagnetic waves of
the elements of which it is composed.
The spectrum of these radiations is
photographed, wavelengths measured,
and the sample identified. To aid in this
identification a densitometer is used.
This electronic unit compares the
density of the spectral lines in the
sample with those of a known quantity
of the elements making up the sample,
and both a qualitative and quantitative
analysis is possible—the greater density
of a line, the more prevalent that ele-
ment is in the sample.

The spectrograph has not only been
used to match evidence, but has also
resulted in the saving of a life. New
York police officers found a man appar-
ently dying on the street. He had all
the symptoms of having been poisoned,
but what poison? What antidote?

There wasn’t much to go on. The

only thing that might prove of value
were two drops of the victim’s waste

fluid, and these two drops were rushed
to the crime lab. There wasn’t time for
a chemical analysis, and besides, the
sample was too small. It was decided to
volatize the drops in the spectrograph.
The results were quickly available. The
fluid was found to contain the unusual
element thallium, which is similar in
structure to lead, and definitely poison-
ous to humans. This information was
telephoned to the hospital and the vic-
tim received the proper antidote in time.
to save his life.

The spectrographic analysis con-
tinued to be of service to the officers
working on the case. They had de-
termined that the victim had eaten stew
at the restaurant in which he worked.
Earlier that day he had had an argu-
ment with a fellow employe, and inves-
tigation revealed that same employe had
recently purchased a box of rat poison,
ostensibly to use around the restaurant.

Instead he had put a goodly portion
in the victim’s stew. Recovery of the
box of poison before the culprit had a
chance to get rid of it and subsequent
analysis of the rat poison showed that
it contained a large quantity of a thal-
lium compound. The police now had a
solid case for the district attorney’s
office to act upon in court.

Spectral analysis is carried a step fur-
ther in an adjoining room at the lab
which houses an infrared spectropho-
tometer. This electronic instrument is
designed to compare photometrically
the brightness of two spectra, wave-
length by wavelength in the infrared
range, which extends just above the
visible. It is particularly useful in com-
paring unknown organic materials such
as waxes, greases, and liquids.

The infrared spectrophotometer is an

Keeler polygraph, often called the
"lie detector,” is demonstrated by
Texas Department of Public Safety
experts. The instrument records
physiological changes in suspect
during planned questioning period.

Electronics Illustrated



easy |to| build

do |it| yourself

COMBINES BEAUTY, STYLE AND QUALITY
‘“bookshelf’”’ 12 watt amplifier kit

Build this high quality amplifier in a few hours
of your spare time and enjoy true high fidelity
performance for years to come. Provides full
range frequency response from 20 to 20,000
CPS within =1 db, and has less than 1%
harmonic distortion at full 12 watt output over
the entire range (20—20,000 CPS). Miniature
tubes are used throughout the advanced cir-
cuitry, including EL84 output tubes in a push-
pull tapped-screen output circuit. The special
design output transformer has taps for 4, 8 and
16 ohm speakers. The model EA-2 has its own
built-in preamplifier with provision for three
separate inputs, mag phono, crystal phono and
tuner. Features RIAA equalization, separate
bass and treble tone controls, and a special
hum-balance control. Complete with instruc-
tions for easy assembly.

Whatever your hobby there

=—")
2 ' e -
k-
TEST HI-FI HAM MARINE
Model V-TA Model SS-2 “Basic Range” Model DX-20 Model FD-1 Fuef
VTVM, $24.50 Speaker System, $39.95. CW Transmitter, $35.95 Vapor Detector, $35.95

HEATHI COMPANY BENTON HARBOR 39, MICH.

i [] 'a subsidiary of Daystrom, Inc.
| &

Send for FREE catalog

ploneer in

“do-Ht-yourself’
listing nearly efectronics I’'minterested in the following type of equipment:
100 high quality O TEST, O HI-FI, O HAM GEAR, O MARINE.
dependable
Heathkits for you fame
to choose from. address
city & state
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invaluable aid in the fight against nar-
cotics. New York City police realize
that 20,000 officers could be assigned to
round up narcotics violators and many
arrests would be made, but the flow of
illegal drugs into the city would not
cease. The flow must be stopped at its
source.

Most narcotics come from the poppy
plant, which grows all over the world.
There are 26 organic alkaloids in the
poppy, including codein, morphine, etc.
But the chemical makeup of a poppy
grown in Mexico, for example, is dif-
ferent from one grown in China—but
this is too small a difference to measure
accurately by chemistry. You may ask
why are the poppies different? Amount
of rainfall may vary from country to
country, as does the mineral content of
the soil, intensity of the sunshine, etc.

In order to determine where a con-
fiscated narcotics sample came from,
it is carefully prepared by forming it
into a tiny crystal under 20,000 p.s.i.
of pressure. It is then mounted be-
tween two discs of rock salt, which ex-
clude moisture and form the optics of
the system. Instead of a photographic
reading, all 26 organic compounds are
simultaneously charted on a graph.

The graph is then interpreted by
checking the registered percentage of
each element against graphs of pre-
viously tested samples from all over the
world. Once the country of origin has
been determined, the findings are pre-
sented to the proper U. N. agencies,
who then bring pressure to bear in the
United Nations.

Often a bit of evidence must not be
destroyed in analysis, yet it is necessary
to identify it and keep a record for fu-

ture use in court. This can be accom-
plished ‘with crystalline substances,
such as the narcotic heroin, by em-
ploying apparatus that takes advantage
of X-ray diffraction.

Again, preparation of the sample for
the diffraction equipment is a difficult
process. The granules of evidence must
be loaded into a special glass capillary
about as thick as a toothbrush bristle
and twice as long. This glass is im-
ported from West Germany and con-
tains no elements that have diffraction
properties of their own. Therefore, if

the fragile capillary is broken in the

loading process, it can be ground right
to the crystals and loaded into another.

The prepared evidence is placed in
the center of a cylindrical, shielded con-
tainer which, in effect, is a camera with-
out optics. Completely encircling the
inside of the container is a strip of film.
With the appropriate X-ray tube in
place (usually a copper or iron ele-
ment tube) the power is turned on and
X-rays are directed into the crystalline
sample, where they are diffracted to
form a pattern on the film.

When developed, concentric circles of
varying density appear on the film and
tell the men at the crime lab just about
every necessary detail concerning the
nature of the sample—exactly what it
contains and how it differs from other
samples on record.

The men at the detective bureau have
their polygraphs (lie detectors), and
the precinct officers have their two-way
radio communications—both highly
useful electronic instruments. The
little known laboratory branch of the
police department also has its electronic
tools to aid in the fight on crime. -§-

Fingerprints of criminals, along
with “"mug shots” and records may
be transmitted rapidly to police
agencies all over the country by
speedphoto equipment, which is
similar in operation to facsimile.

Electronics Illustrated



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 br'ix’igs you the first truly lower cost, MODERN
—.—&ALI Y Television Home ining; trajning de-
signed 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 experience needed.
Personal guidance by Coyne Staff.

The Institution Behind this Training

Famous for over a half contury. COYNE occupies this entire
building which is the new home of COYNE. COYNE’S modern
resident training of men for Television, Radio, Elsctronics and
Electrioity
has produced
thousands

of succezsful
graduates.

B. W, COOKE, Jr,, Prasident FOUNDED 1883

h
ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION
NOT FOR PROFIT
1501 W. Congress Parkway, Chicago 7, Dept. 39-H8

MAIL COUPON NOW FOR DETAILS FREE |

March, 1959

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—Eady Termd

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
tralning courses. Send coupon today for details in-
cluding Easy Payment Plan.

SEND COUPON OR WRITE TO ADDRESS BELOW
FOR FREE BOOK |

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

oo e e e s e e e e e s e
| COYNE Television
Home Training Division
Dept.39-H8 —New Coyne Building
1501 W. Congress Parkway, Chicago 7, Hlinois
| Send Free Book and details on Television Home
1 Training. This does not obligate me in any way.

| Nam

I Address.

___Srate.

| city. -
(It is understood no solesmen will call.)
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A Voice Actuated Switch

Continued from page 55

reversal may cost you one or more
transistors; the two capacitors are elec-
trolytics for which correct polarity is
very important; the case may be used
as a “common ground,” if desired, but
if it is so used you must be certain that
all grounded connections are really
“common” and secure; be sure that both
output binding posts are insulated from
the case. These posts, connected to ex-
ternal circuits, provide momentary con-
tact closure as the armature of the relay
pulls down under the stimulus of a
sound. This action can be used to trip
a camera shutter, fire a flash gun, acti-
vate a gong, etc.

A rather novel battery mount is
utilized. Two strips of metal each
measuring approximately 1Y;” x 5” are
cut from the side of a coffee can and
folded around the mercury batteries.
These strips are then slitted or drilled
to take 8/32 machine screws. The
speaker bracket at the rear is already
drilled and tapped for the machine
screws.

For certain types of applications, such
as “command” operation of model
trains, it is desirable to have the mo-
mentary closure action of the relay re-
sult in alternate sustained ON and OFF
conditions. That is, a spoken word must
turn a circuit on and leave it that way
until the next command comes along to
turn it off. An impulse-ratchet relay is
the most direct answer to this problem.
The drawing illustrates one representa-
tive arrangement in which such a relay
is wired to control either a 117 volt AC
device (such as a train transformer
primary) or merely establish closed or
open circuit conditions alternately for
some external equipment. Terminals 1
and 2 are connected directly to the out-
put binding posts of the unit.  As the
relay RY closes momentarily, an im-
pulse is passed on to the coil of the
ratchet relay causing it to pull in. This
latches the armatures down so that both
circuits are closed; that is, terminals 3
and 4 now provide 117 volts AC to an
external device, while 5 and 6 merely
present closed circuit conditions for
some other external apparatus equipped
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with its own power source. The arrival
of a second impulse disengages the
armatures, leaving them off.

A very simple but reliable AC power
supply that may be used in place of the
batteries is shown near the schematic.
A 12.6 volt filament transformer, two in-
expensive selenium rectifiers, and two
capacitors provide approximately 9
volts plus and minus with respect to a
common terminal as required by the in-
strument. ‘You will note when you
study the main schematic diagram that
the batteries are really in series, with
the junction between them serving as
‘the common ground in the circuit. The
wiring diagram of the little power sup-
ply indicates clearly the connections
that must be made to replace the bat-
teries. Again, in the construction of the
power supply, it is extremely important
to observe the polarities of the rectifiers
and filter capacitors because a simple
error in this regard might very well cost
you three transistors in addition to ruin-
ing the filter capacitors. As a last
precaution, be certain that neither one
of the 117 volt AC wires becomes
grounded or comes in contact with any
of the secondary leads.

BEFORE CLOSING THE SWITCH

FOR THE FIRST TIME;

(1) With the batteries removed or
the AC supply disconnected, connect
an ohmmeter between S1(A) and
S1(B) to make sure that there are no
B+ to B— short circuits. Repeat from
each point on each switch to common
ground.

(2) See that all transistors are well
in place. The two 2N233’s mount in
transistor sockets while the 2N307 is
held to the Bakelite shelf by means of
a machine screw through one of the
holes in its case. The paint should be
scraped off where the machine screw
passes through to assure good contact
with the case (collector).

(3) Rotate R2 to full sensitivity, fully
clockwise.

(4) Turn the switch on. At full sen-
sitivity, the merest- whisper into the
microphone should trigger the relay
momentarily. At minimum sensitivity,
it should be necessary to shout into the
microphone to get any response from

the relay. -

Electronics Illustrated



iy

CONTAINS HUNDREDS OF EXCLUSIVE
LAFAYETTE ITEMS NOT AVAILABLE IN ANY
OTHER CATALOG OR FROM ANY OTHER
SOURCE — SEND FOR YOUR COPY NOW!

A must’’ for the economy-minded
hi-fi enthusiast, experimenter, hob-
byist, engineer, technician, student,
serviteman and dealer. L

NEW!

An Ideal Quality System For Listening

GARRARD

NEW GE GC7 RC121/11
STEREO COMPATIBLE
€ CARTRIDGE WITH $K.58 Tt

DIAMOND STYLUS

-9

Reg. Catalog Price

ONlY 167.50

SAVE 33.07!
16.75 DOWN @ 12.00 MONTHLY

SPEAKER
ENCLOSURES

,@e#e
260 GIANT-SIZED PAGES!

The Complete Catalog Featuring

“The Best Buys In The Business'

Send for Lafayette’s 1959 Catalog—the most complete, up-to-the-
minute electronic supply catalog crammed full of everything in elec-
tronics at our customary down-fo-earth money-saving prices.

LAFAYETTE ‘STEREO' HI-FI PHONO MUSIC SYSTEM

1959 CATALOG

LEADERS IN Hi-FI—The most complete selection
and largest stocks of hi-fi components and sys-
tems—available for immediate delivery at the
lowest possible prices. Save even more on Lafay-
ette endorsed “‘best-buy’’ complete systems.
FOR THE NEWEST AND FINEST IN

STEREOPHONIC HI=-FI EQUIPMENT
AND SYSTEMS

@ TAPE RECORDERS @ PUBLIC ADDRESS SYSTEMS
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
@ MICROSCOPES & TELESCOPES @ RADIO AND TV TUBES &
PARTS @ EXCLUSIVE LAFAYETTE TRANSISTOR AND HI-FE KITS

EASY PAY TERMS
Only 10°, down—Up to 18 months to pay

To The New High Realism Stereo Sound!

FOR STEREO & MONAURAL REPRODUCTION

A superb complste phano music system brought to you by Lafay-
ette’s top' stereo engineers. Heart of the system is the new Lafay-
ette LA-90 28-watt stereo amplifier with 14 watts per
channel or 28 watts monavrally and with all the inputs neces-
sary for a complete stereo control center. Other fine components
include the famous new Garrard RC121/11 4-speed avuto-
matic record changer, ready to accept stereo cartridges; the
Lafayette PK-111 wood base for changer, of fine selected
woods; the new GE GC-7 stereo/monaural variable reluctance
magnetic cartridge with 0.7 mil genuine GE diamond stylus for
microgroove stereo and monaural LP and 45 rpm records; and 2 of
the unbeatable, for performance-value, Lafayette SK-58 12”7
coaxial speakers. Supplied compiete with cables, connectors,
and easy installation instructions. Shpg. wt., 66 Ibs.

HF-374 Stereo Phono System, with mahogany or blonde wood
changer base (pleose specify) ...... Net 167.50

HF-375 Same, but with 2- Lofqyene CAB-16 mahogony or wal-
nut or CAB-17 blonds speaker enclosures {specify which).
Net 222.50

STEREO FM/AM-PHONO SYSTEM
HF-376 Same as HF-374 but with new Lafayette Model LT-99
Stereo FM/AM Tuner ... .. Net 237.00
HF-377 Same as HF-376 but with 2. lcfcye"e CAB-16 mohogany
or walnut or CAB-17 blonde speaker enclosures ... Net 292.00

T s s — — ——— — — — — ——————— —

NEWI LAFAYETTE STEREO AMPLIFIER KIT \ i
'-P MRS /777y cttc Rudio  P. 0. BOX 511 i
14 OuUTPUT 1
(- Pept. EIC-9
d © COMPLETE STEREO : o oy JAMAICA 3]' N.Y. !
CONTROLS i [ Send FREE CATALOG 590 !
® TRANSFORMER &
OPERATED : T : ;'
ONLY 18.95 I I
8rand new stereo amplifier kit for that extra smali stereo hi-fi set, I Addres B T our :
featuring separate volume controls; ganged tone conirol; stereo, I AND
reverse and monaural switch. 40 millivolt sensitivityl Complete | City I
kl’f WIt":/f:tber r‘eltgﬂlo?ro olol paris ancd instructions. Only 9‘/:” x | PASTE ON |
5” 4", For 60 cycle AC, Shpg. wt., 7 Ibs,
KT-126 — Complete Kit, with tubes............. woe....Net 18.95 ' zﬂ'e_ ;—_—__Sf—me; _._____PB_SIEA_RE
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Inventions In Electronics

Continued from page 31

As a matter of fact, Barrett, who is
president of CGS Laboratories, Inc., has
put a great deal of valuable advice into
an essay which is distinguished by its
hard-hitting plain talk about inventions
in electronics. He’ll send you a free
copy if you write to CGS Laboratories,
Inc, P.O. Box 146, Ridgefield, Conn.,
and ask for “Preparing for Patent-
hood.”

“But wait a minute—talk about my
invention? Ridiculous! It'll be stolen.”

No doubt you have heard this remark
before. Yet one of the least known facts
about invention is that you can protect
yourself long before you get a patent.
Most people think you do this by detail-
ing your ideas in a letter which is sealed,
registered and sent to yourself. This
fallacy has. cost many an inventor the
loss of his brainchild. Registered let-
ters rarely stand up in court.

Most successful inventors have a self
protection system. Here is a popular
one: Always put down in writing
everything you do. In other words,
keep a diary of your work. Secondly,
make a full disclosure of your ideas be-
fore two witnesses, even to the extent
of using sketches. Then ask your wit-
nesses to sign a dated statement to the
effect that they have read and under-
stood your disclosures. Place one copy
of this witnessed statement in your files,
and send the other to your attorney for
safekeeping.

In the event you want to claim that
you got there first with an invention, the
date on that witnessed statement may
spell the difference between legal vic-
tory and defeat, fortune or loss.

Now, what to invent? What are the
most-needed inventions in electronics?
Such a list would not be difficult to com-
pile. The only trouble is that as a
source of profitable ideas it would be
next to useless. Most inventions that
are known to be needed have either
been invented, are too complicated and
costly for one man to handle, or show
little evidence of being profitable.

The National Inventor’s Council, an-
other unit of the Department of Com-
merce, puts a list of most-wanted
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inventions, many of which are in elec-
tronics. This list should serve as an
ample source of inspiration. It did for
one electronics fan, a repairman, dur-
ing World War II, when he came up
with the electrical mine detector idea,
for which he received over $50,000.

The most-wanted inventions list is
free. You get it by writing to National
Inventors Council, Department of Com-
merce, Washington 25, D. C.

Most successful inventors agree that
real fortunes in inventions are not made
by large, complicated devices, nor by
solving world-shaking problems. Often
a little thing that will help an exist-
ing product perform better, or more
cheaply, make life a little easier, save
time, effort and money—these are the
things that usually go over big and make
inventors rich.

We asked Jack Rabinow, who already
has close to 100 patents to his credit,
“How do you dream up an electronics
invention?”

“Most of my ideas,” he said, “come
when I recognize a problem or a need
for something that can be solved elec-
tronically. These things are all about
us everyday, around our homes, shops,
offices—everywhere! Give me a cate-
gory, anything, and we'll try to dream
up an invention in a hurry.”

“Fine,” we said. “How about the
outside of the house? The lawn—hate
cutting grass, can’t stand the gasoline
smell or the noise of a power mower.”

“Good,” said Rabinow. “But what
about an electric lawn mower?”

“Tried it, but always manage to cut
the power line.”

“There’s your problem,” Rabinow
beamed. “How to prevent the electric
mower from cutting the power line.
Why not an automatic cutoff, to shut
the power if the line gets too close to
the blades? Every electric cord has a
field around it. Perhaps some tran-
sistor device which is affected by this
field can be installed to work an auto-
matic cutoff. Invent it, and you may
touch off a boom in electric lawn
mowers and make yourself a fortune.”

Well, no one can say Electronics
Illustrated hasn’t given its readers at
least one idea for an invention. In any
event, if you don’t get rich you’ll still
have fun. .-

Electronics Illustrated



Accredited by the National
Home Study Cowncll

geod trainiag
deesn’t cost . . .
it pays!

We Guarantee

We

guarantee

to train you until you receive

Your FCC License

—or your money back
The Master Course in Electronics will provide you with the

mental tools of the electronics technician and prepare you
for a First Class FCC License (Commercial) with a radar
endorsement. When you successfully complete the Master
Course, if you fail to pass the FCC examination. you will

receive a full refund of all tuition payments.

Cleveland Institute training results in job offers

like these:

Radio Operators & Technicians

American Atrlines—Chicago,
Detroit, 8t. Louls, Cincinnati
and Cleveland—has openings for
radio operators and radio me-
chanics. Operators must have a
2nd class FCC license and ability
i type 40 wpm. Many company
benefits.

Service Vechnician

Man needed in Clevelund, Ohlo.
to service and maintain electronic
medical instruments and equip-
ment. Must have a soltd knowl-
edge of electronic fundamentals.
A car is required. Company bene-
fits include retirement plan.

And our trainees get good jobs

“'Investment in training really pays off'’
“Thought you would like to know that in almost two years &ince I
completed your course and obtained my first plione license, my pay
has increased $5 per week every six months. I don't belleve any other
investment could pay off as well as this one did.”

Harold E. Phipps. North Augusta, 8. C.

Cleveland Institute of Radio Electronics

4900 Euclid Ave.
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Desk El-6

Cleveland 3, Ohilo

COMMERCIAL

icense

Exams

Get Your FCC License
Quickly

Your FCC License
"’V

How Yo
Peis

Opportunities

in Efectronics

| S ——

Lisenss
Erams

Cleveland Institute of Radio Electronics

Desk El-6, 4900 Euclid Ave., Cleveland 3, Ohio

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

0O Military O Broadcasting

O Radio-TV Servicing [0 Home Experimenting
O Manufacturing [ Telephone Company
O Amateur Radio O Other

In what kind of work
are you now engaged?

In what branch of
Electronics are you
interested? ...............—....

Address ...

City ...




Hi-Fi Tape Cartridges

Continued from page 41

Since then, through many delays, the
release date has been put off to some
time this year.

If the cartridge has proven a sketchy
item to track down, the machine for
playing it is even more elusive. To be-
gin with, announced prices for this
special piece of equipment ran from
$295 to $450. Here again is a choice
piece of incongruity. We are faced with
the apparent contradiction of a car-
tridge priced at half of what regular
tapes sell for, but which can be played
only on a machine that is not similarly
scaled down in price.

At those prices, it would seem more
prudent for the average consumer to
buy a low-cost tape deck equipped (or
which could be later equipped) with
both twin-track and quarter-track
heads, and two speeds (7% and 33
ips). The increasing number of com-
ponent tape manufacturers who are
turning out this type of unit would in-

dicate at least one sane path out of the
wilderness as well as revived hopes for
the recorded tape business—which still
offers the best in recorded music.

Besides RCA Victor, a few other
manufacturers such as Pentron, Motor-
ola, and Philco have been reportedly
tooling up to produce a magazine tape
player.

Another assuring sign is news of a
tape magazine by Armour Research
which can be used on standard tape re-
corders. Leaving fidelity and acoustical
quality out of it for a moment, this
newest development would provide all
the convenience of RCA’s cartridge
with none of the threat of obsolescence
of existing tape recorders.

Obviously, a final verdict on the
cartridge player must await its appear-
ance. For something that isn’t here yet,
it has created a terrific stir, perhaps out
of proportion to its ultimate importance.
At best, it represents a system for tape
playback (and recording) that elimi-
nates the difficulty of threading the ma-
chine and reduces the danger of tape
spillage and breakage.—§-

BUY EQUIPMENT NOW...AT GREAT SAVINGS!!

Our popular bulletin lists Electronic, Radio and Radar SURPLUS EQUIPMENT
for immediate sale by the Government by bid and auction. Tells you where and
how you may buy Amplifiers, Receivers, Transmitters, Walkie-Talkies, Controls,
Tubes or Components, Repair Parts, etc. Hundreds of other valuable surplus
items (Trucks, Jeeps, Tools, Electrical Parts and Equipment) also listed. Send
$1.00 today for latest bulletin (or $2.00 for 3 months; $8.00 for 12 months).

GOVERNMENT SURPLUS SALES, P. O. Box 169, Dept. EI29, East Hartford, Conn,

LB NN N N B N N N N F K R R N ] - .- -——1
“BUCK | Dept. D9, i
STRETCHER" I SUN Radio & Electronics Co., Inc. I
: 5B I 6506th Ave., New York 11, N. Y. I
s //%P HI-FI : Phone: ORegon 5-8600 :

I am interested in your special price quotations
/ VALUESI : and your Hi-Fi package specials! Please send data :
Expand the buying i at once. I

power of your Hi-Fi Name

dollar at Sun Radio with substantial 1
savings on new and fully guaranteed | Address ]
name brand Hi-Fi components! I city Zone State — 1
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VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF ELECTRON TUBES
OVER ONE MILLION USED TUBES TO SELECT FROM at only

PER HUNDRED

SEND for
our
v WE HAVE OVER FREE
4 w < 1000 USED TV SETS complete
At All Times In OQur Huge Ware-
Rouss: Bu"ane o7 more ‘ot these TUBE &
WORKING TVs to sell or use as
your own second set! All sets PARTS UST
in GOOD WORKING condition! and order
Your Choice-—Console or Table
Mode!. blank.
FREE FREE ) 1o .. §23.00 19 .. $58.00
- - 207. . . $64.00
1
RGA “Cheator” i B LS
e B 15 Bonus  Antenna 11 34600 247 . . $99 00
T iven w . en ordering s, state wheth-
Any Tube Order of Given with Any g7 ‘hlsle :'odel or Soonscle is
esired. 50, preference on
$7.00 or Morety | TV Set Orderl! make of set. All TVs sent rail-

way express F.0.B. Newark. On
any quantity, WIRE or CALL
today!

FREE POSTAGE

in US.A. and Territories on
orders over $5.00. 25c¢ handling
charge o orders under $5.00,
25094 deposlit required on C.0.D."s.
Please send spp::ag.mahd ;:o-u_n: Phone
or freight on Canadian an oreig

: HUmboldt 4-9848

ELECTRIC COMPANY

9-15 6TH ST., HARRISON, N. J.
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Your advertisement can reach this mail-
buying audience for only 25¢ a word. Copy
for the June issue must be in our office b
March  20th. Mail to ELECTRONIC
;Ing:‘STsATED, &7 West 44th St., New York

-

e o o« FOR SALE

MONEY SAVING Prices on tubes. TV,
Radio, Transmitting and industrial
Types. New, st quality, quaranteed. Top
name brands only. Government surplus
and commercial test, lab and communi-
cations equipment in stock. Sell us your
excess tubes and equipment. Unused,
clean tubes of all types wanted. Send
specific details in first letter. Write for
"Green Sheet" catalog 25¢. Barry
Electronics Corp., 512 Broadway, (Dept.
El.), WA 5.7000, New York 12, N. Y.
TRADEIN TV $6 Up. Also color. Write
Justis, Newport, Del.

e o « BUSINESS OPPORTUNITIES

$1,000. MONTHLY POSSIBLE, raising
Earthworms—African Giants. Backyard,
Garage, Basement. Complete lllustrated
Booklet, explains raising, feeding, pack-
ing, marketing. Only 25¢| Ozark Worm
Farm-E, Willow Springs, Mo.
$200. MONTHLY POSSIBLE, Sewing Baby-
wear! No house selling! Information
Free. Send name fo Cuties, Warsaw 168,
Ind.

YENDING MACHINES--No selling. Op-
erate a route of coin machines and earn
high profits. 32-page catalog free!
Parkway Machine Corp., Dept. 33, 7I5
Ensor St., Baltimore 2, Md.
WE PAY $3.50 Ib. dried, Grow Mush-
rooms, Cellar, shed and outdoors.
Spare, full time, year round. We pay
$3.50 Ib. Free Book. Mushroom, Dept.
315, 2954 Admiral Way, Seattle, Wash.
MAKE $25-$50 WEEK, clipping newspaper
items for publishers. Some clippings
worth $5.00 each. Particulars free. Na-
tional, 81-EX, Knickerbocker Station, New
York City.
LIFETIME INCOME! Free home business
catalog. Guthries, 5I23E Eagle Rock
Boulevard, Los Angeles 41, Calif.

e o o EMPLOYMENT OPPORTUNITIES

TRANSISTORIZED POCKET Stereophonic
Radio, AM-FM Short Wave. Informa-

tion. Send stamped self-addressed en-

velope. Ekeradio, 650 N. Fair Oaks, Pasa-

dena, Calit.

CROSSOYER NETWORK Kits. Write
Watson Industries, 110 Mildred Ave-

nue, Yenice, California.

e » o BUILD-IT-YOURSELF

"AUTOMATIC GARAGE Door Control’

book; complete, clear plans, photos,
exploded view, instructions. Standard
parts, radio/post control. $2.00 (guaran-
teed). RL Books, 5649A Costello, Van-
Nuys, Calif.

e o« « RADIO & TV

e o o PLASTICS

TRANSISTOR RADIO Kit. Contains: Tran-

sistor Electronics booklet, miniature
radio cabinet, ferrite antenna coil, tran-
sistor  amplifier, variable capacitor,
diode detector, headphone, antenna. Ed-
ucational. Special $4.95 from manufac-
turer. Two Transistor Kit, $5.95. Toytronic
Development Co., 1090 S. Raritan St.,
Denver, Colo.

GIANT REPAIR Kitl For Radio and TV.
Terrific for Servicemen, Experimenters,
etc. Includes 5FP7 Test Tube, Service
Hints, Schematics, Huge Parts Assort-
ment, etc. Fabulous Buy At Only $6.99.
Allkit, Box 98, Midwood Station, Brook-
lyn 30, N. Y.
TRANSISTORIZED POCKET Stereophonic
Radio, AM-FM Short Wave. informa-
tion. Send stamped self-addressed en-
velope. Ekeradio, 50 N. Fair Oaks, Pasa-
dena, Calif.

""20 DISTANCE CRYSTAL Set Plans”

handbook, Transistor experiments and
catalog—30¢. Laboratories, 1131-K Va-
lota, Redwood City, Calif.

RADIO WORKBENCH is devoted en-

tirely to electronics for builder-experi-
menters. Latest issue 25¢. Radio
Workbench, Box 907, Carlsbad, N. M.
DIAGRAMS FOR repairing radios, ampli-

fiers, $1.00; television $2.00. Give make,
model. Diagram Service, Box 672-El,
Hartford |, Conn.

TRANSISTOR EXPERIMENTERS: Amazing
original circuit. Ciardi, 1119-C Luzerne,
Scranton, Penna.

s ¢ o EDUCATION & INSTRUCTION

PRINTING - ADVERTISING SALESMEN.
Excellent moneymaking sideline selling

Decalcomania Name Plates. Advertising

Specialties. Sign letters, Automobile ini-

tials. Free Samples. ""Ralco™-El, Box L,

Boston 19, Mass.

JOBS  OVERSEASI  Write Janecek
Development Co., 109 Hub Station,

New York 55 N. Y.

GUARANTEED HOMEWORK! Cash Com-
missions! Free Outfitsl Hirsch, 1301-25

Hoe, New York City 59.

» o « TAPE RECORDERS

THE AMAZING Electronic Educator

offers exciting new concept in educa-
tion. Free details. Sleep-Learning
Rese;rch Association, Box 24-El, Olympia,
Wash,

LEARN ELECTRONICS, Radio, TV, Sonar,

etc. at home in spare time with
Christy’s Complete Training Program.
Yaluabtle test kits, iHustrated lesson man-
uals—Pay Later Plan. Christy Trades
School, 3214 W. Lawrence, Dept. T-5(3,
Chicago 25.

ENGINEERING DEGREES Earned through
Home Study. Electronics, Electrical,
Mechanical, Civil, Physics. When writing,

specify course desired. Pacific
International College Of Arts And
Sciences primarily a correspondence

school. Resident classes also carried.

5719-E Santa Monica Blvd., Hollywood 38,

Calif.

SHORTHAND IN Four Days! Learn at
home. $2.98 postpaid. Take notes three

NEW, DO-IT-YOURSELF casting and
molding Plastics! Make Beautiful and
Unusual items. No Experience or Machin-
ery Necessary. An Exciting Hobby, a
Profitable Profession. Send 25¢ for Big
44 page Catalog listing Hundreds of Ma-
terials, Molds, Jewelry, Accessories and
Complete Outfits. Castacraft Corp.,
Dept. C-74, P. O. Box 555, Palo Alto,
Caiif. e
NEW LIQUID Casting Plastic clear, col-
ors. Embed real flowers, minerals, bio-
logical specimens, delicate instruments,
electronic parts. Also cold setting resin
and fiberglass for taminating, casting,
molding. coating. Manual 25¢. Castolite,
Dept. C-116, Woodstock, lil.

e o o INVENTIONS & INVENTORS

INYENTIONS WANTED for manufac-
turers. Free details. Write Allen, 712

Davis Bldg., Dallas 2, Texas, Dept. J.

e o o STAMPS & COINS

BEAUTIFUL STAMP albums and stamps.
Send 20¢ for catalogue. New-Way

Stamp, Lawrence é, Mass.

INDIAN CENT plus Bargain Lists 10¢.
Hutchinson's, Box 4747, Phitadelphia

34, Penna.

UNITED NATIONS. Five different 10¢.
Approvals. Anderson, 1112 Harrison,

San Francisco 3, Calif. .

TERRIFIC U.S. Price List Free! Bailey,

45 Bromfield, Boston 8-X, Mass.

o o o MISCELLANEOUS

‘“COBRA. DEFENSIVE street-fighting
tricks.' Designed to help peaceful

adults. $2. Gaucho, 846-L9 Sunnyside,

Chicago 40.

“RULE OTHERS with thoughts.” {Telepa-
thy.) Details—stamp. Clarion, 844-L9

Sunnyside, Chicago 40.

SAVE 509 ON Yitamins. New, free cata-
logue lists all brands, formulas, prices.

Compare and save. State vitamins now

using, Vitamin Specialties, Box 4435-E,

Philadelphia 40, Penna.

""HYPNOTIZE . . . ONE word . . . One
fingersnap," on stage. Satisfaction—or

refund. $2. Hypnomaster, 846-L9 Sunny-

side, Chicago 40.

FREE CATALOG, postpaid printing, rub-
ber stamps. Dh Press, Sebastopol,

Calif.

times faster. Free proof. Cunningham, 81
Bailey, Lawrence, Mass.

TAPE RECORDERS, Hi-Fi components,

Sleep Learning Equipment, tapes. Un-
usual values. Free catalog. Dressner
69-02 Z, 174 St. Flushing 65, N, Y.

e s » HI-FI

LEARN WHILE Asleep. Exciting details
free. Sleep-Learning Research
Association, Box 24-El, Olympia, Wash.

o o o ELECTRICAL SUPPLIES &
EQUIPMENT

o o o DETECTIVES

DETECTIVES—WORK Home—Travel. Ex-

perience unnecessary. Detective Par-
ticutars free. Write, Wagner, B-125 West
86th, New York 24.

» o o MUSIC

UNUSUAL YALUES. Hi-Fi components,

fages and tape recorders. Free catalog
El, Stereo Center, 51 W, 35 St., NYC I.
112

APPLIANCE PARTS Wholesale, Cata-
logue 25¢. Simelco, 26 South 20 Street,
Birmingham 3, Ala.

SONGPOEMS AND Lyrics Wanted! Mail
to: Tin Pan Alley, Inc., 1650 Broadway,
New York 19, N. Y.
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Electronic Age School

Continued from page 66

versities, scholars, the Federal Gov-
ernment, scientific foundations, their
own faculty, foreign nations, and from
commercial tape suppliers. Concentra-
tion on lessons and student discipline
are much better at St. Scholastica than
in conventional schools. Occasionally,
the teacher hooks herself into an indi-
vidual desk and tells the young lady
to sit up, pay attention, stop whispering,
and such. Students never get bawled
out in front of their classmates.

One special classroom is called the
“isolation room.” It is probably the last
word in educational facilities. The
room contains 32 individual soundproof
booths in which students (usually ad-
vanced) can concentrate alone. From
the master control console, tapes may
be funneled into any booth and students
can talk to the teacher, and vice versa.

This unique school may well reflect
the future in education. The remark-
able aspect is that it is in use today! @~

Rat In an Electronic Cage

Continued from page 75

time.” In learning a proper sequence of
taps on the lever or the proper time in-
terval, the rat is bound to make mis- |
takes. These mistakes are recorded.

Many programs requiring different
behavioral patterns are possible through
the use of punched tapes and film, and
each of these patterns may be influenced
by giving the rat a drug.

Barbiturate sedatives, for example,
tend to nullify a rat’s ability to “tell
time,” yet leave him with his capacity
to tap rapidly upon a lever to obtain
food. Data on this seemingly contra-
dictory reaction is valuable in studying
the nature of sedation.

The research findings are being ap-
plied to personnel problems in in-
dustry, to psychotherapy and to human
relations in general. The automatically
recorded, interpreted data on the rat’s
learning habits has been applied to the
design of mechanical and electronic de-
vices to help children to learn to read

and improve reading habits.§—

March, 1959

HOW & WHY OF

HI-FlI & STEREO

NEWEST AND BEST
Hi-Fl STEREO BOOK

Has all the answers. Explains how
Hi-Fi Stereo components work.
Tell HOW and WHY to select am-
plifiers, preamps, record players,
tuners, tape recorders, micro-
phones, pickups, speakers & en-
closures.

Tells how to read mfr’s specs of
Hi-Fi equipment. Shows how to adapt monaural sys-
tems to stereo. Contains easy way to use decibels.
Also explains distortion and means of eliminating it.
Explalns feedback, Williamson & Ultra-Linear cir-
cuits, impedance matching, audio power needs,
crossover networks, equalization, volume compres-
sion & expansion, base and treble boost. pickups
and cartridges, styli and many other subjects.

Includes latest stereo developments in record
players, tuners and tape recorders:

Each book contains a STROBOSCOPE disc.

Price Only $1—BIGGEST HI-FI STEREO DOLLARS WORTH

Guaranteed Maney Back In 5 Days If Not Satisfied

SPECIAL INTRODUCTORY OFFER!

All who order before March 3ist 1959 will aiso Post-
receive ABSOLUTELY FREE OF CHARGE a copy of td
ABC OF COLOR TV which sells for $1.00. U=

A .

1 H G. CISIN, Consuiting Engineer—Dept. EL-7
Amagansett, N. Y.

I Enclosed ind $1. Rush HWOW & WHY OF HI-Fi & STERED.

§ It is understood that if order is placed prior March 31st, 1959

1 1 will also recelve FREE OF CHARGE ''"THE ABC OF COLOR TV."!

§ Name
B Address

CHASSIS
HOLES
FAST!

ROUND SQUARE

Smooth, accurate openings made in 1% minutes
or less with Greenlee Radio Chassis Punch

Quickly make smooth, accu-
rate holes in metal, bakelite, or
hard rubber with 2 GreencLee
Chassis Punch. Easy to operate

.. simply turn with an ordi-
nary wrench. Round, square,
key, and D"’ types . . . wide
range of sizes to make openings
for sockets, plugs, controls,
meters, terminal stcrips, trans-
formers, panel lights, ctc. As-
sure pcr}:ct fic of parts and
professional finish to every
job. Write for descriptive liter-
ature. Greenlee Tool Co., 1803
Columbia Ave., Rockford, IH.
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for audiophiles and electronics handymen...

THE FINEST IN THE FIELD FOR 1959

from FAWCETT

Here's the latest in the new quarterly series, Hi-Fi
Systems. Like its distinguished predecessors, the
Spring issue is full of the most up-to-date infor-
mation on such subjects as: Hi-Fi Components
Evaluated; Muitiplexing; Making Stereotapes
from Stereocasts;Latest Equipment: com plete Rec-
ord Review, and many other features. {HFS #4)

ON SALEMARCH 17th. . .............. 50¢

Written by one of the outstanding experts in the
field, this is a basic guide to the complex field
of high fidelity. It starts at the beginning, with
“"How Hi-Fi Works,”" and continues through such
fascinating chapters as: How Records Are Made;
Loudspeaker Systems; Tuners; Tone Arms; Kits,
and all other pertinent information. (FB #389)

ONSALENOW. .................... 75¢

A general text on electronics that’s reaily loaded!
Articles on specific subjects, such as Tape Re-
cording; High Fidelity; Ham Radio; TV Repair and
Maintenance; Radio Controlled Models. Plus
features of general interest to electronics men:
Troubleshooting; Careers in Electronics; Elec-
tronics and Outer Space. (FB #404)

ON SALEMARCH 3rd ................ 75¢

AT YOUR LOCAL NEWSSTAND

Or to order direct: Send the appropriate amount to
FAWCETT BOOKS, Dept. El, Greenwich, Conn. Add
10¢ mailing charge for each book. Specify title and
number. Canadian orders not accepted.



