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lio Television

— NR1 training is for
T i beginners. No
previous experi-
ence or advance
education needed.

u High Pay, Success, Bright Future

Ttis is the age of Electronics. “ob counselors are recommend-
inz careers in Electronics b2camse they know the pay is high,
joos interesting, advancement opportunities great. If you are
dissatisfied with your present job and pay, you will want te
investigate the big, exciting, fust growing Electronic industry.
It offers good income. prestige and a bright future in Industrial
or Military Electronics, Radio Television Communications,
Radio Television Servicing.

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

art Soon Earning Extra Money in Spare Time

don’t have "0 go away to school and you don’t need a high school
oma. You keep vour present job until You are ready for a better one.
m coast to coast NRI graduates now fill good positions, earn high pay.
‘ting soon after you enroll, NRI provides instructions you need to add
rour income doing servicing work in spare time. You start quickly to
radio or lelevision sets or other electronic equipment for friends. neigh-
5, small businesses in your neighborhoed. Mail postage-free card now.

—i1 Get Special Training Kits No Extra Charge
kes Learning Easier, Faster

is America’s oldest, largest home study
o Television Electronics School. The
ial equipment NRI training inchkides
es learning at home easier and faster.
bring to life principles you read about i1
trated lesson texts. You recognize sle--
ic circuits, capacitors, diodes, other corz~
:nts. You make experiments and tests
make learning a pleasure. Act now to
part of the age of Electronics. New 64~
2 catalog tells the
rinating story of
tronics. tells what
graduates are deoing
earning, gives facts
it NRI training in
istrial and Military
tronics. Radic Tele-

m Servicing and ¥
io Television Com-
iications. Monthly
ments available. Cut
and mail the post- 1

free card today.

Need for Men Who Know
Electronics lncreasmg .

NRI Trained These Men

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

tion with FAA. We install 12S, Vor
Tacan, Vortac and other major
Navaid Electronics.” J. K. DUCK-
WORTH. Ft. Worth, Texas.

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




YOU be the judge of

FREE examination privilege

More and more people are finding quality of the components, the cir-

out how easy it is to build exciting cuitry, the easy-assembly manual.

Knight-Kits, how satisfying they are We're so confident youll want the

to own, and how much they save. kit, we can make this offer: If you're
If you haven’t yet enjoyed the ex- not COMPLETELY E£ATISFIED, just re-

perience and fun of building and own-  turn the kit for full refund.

ing a Knight-Kit, we invite you to

take advantage of our free examina- Order a Knight-Kit now. Know the

tion offer. Order any Knight-Kit. thrill of the most satisfying build-

Examine it on arrival. Inspect the your-own experience in electronics.

easlest to build...
satisfying to own
‘... money-saving

ONLY $2 DOWN

on orders up to $50;
$5 down on orders

V-1n.TBest-sellllng giﬂlebr:s v | up to $200...
- = Band Transceiver. Tunable <137 "R o
a— 22-channel super-regen r with ..s'e:;‘g';wnc:'ocl-ﬂldlo
4 Deluxe FM-AM Sterso Hi- COlVEr. . ... .covuain on 39.95 il ch...$24.95 see scores of
- A .3 =
‘;'.?u".. (ultiplox add-in) $57.50. only $2 down Y 32 down other knight-kits

n
only $5 dow HI-FI KITS

Stereo Preamplifier
60-W Stereo Amplifier
Monaural Amplifiers

Y-TM 5-Transistor Superhet Hi-Fl Tuners
Portable Radio (iess battery) Speaker Systems
:  thneo v-258 4-Band "Sp?n .;“;z';; only $2g $25.95 and others
a0-Watt Ste Recelver (with cabinet). $25. lown
y.714 Deluxe -t HOBBYIST KITS

Amplifier (wlith Center
only $5 down

Channel) 0
Sk B L, “Space-Spanner”’ Radio
“Ranger’' Radios
Transistor Radios
2-Way Intercom
Electronic Lab Kits

and many others
INSTRUMENT KITS

Y-125. General-purpose
lue 20-Watt VTVM (11 meg. Input res.) Lab éc VTVM
v-113 Suner-Vam‘::r 44,50 R-100 Amateur Communica- . $25.75 V,OM s
Stareo HI-FI AMPUHST. - tions Recelver (Hi-gsin, with only $2 down 57 Scopes
only $2 down bulit-in Q-Muitiplier). . $184.58 TR Gh chera

Signal Tracer

Audio Generator

Sweep Generator
plus many others

AMATEUR KITS

only $5 down

Z;‘“r"t’(sl"m"nbe 50-Watt Transmitter

hecks ov Self-Powered VFO

AM HI-FI Tuner (with Sy [ er

L‘Iﬂpfﬁ.’ JACK) . ooeen e $49.95 700 types). ... .. $32.95 100 k¢ Crystal Calibrator
only $2 down ¥.708 1000 Ohm [Volt Pocket only $2 down Code Practice Osclllator

Voit-Ohm-Milljammeter Grid Dip Osciliator

% ALLIED RADIO
e e e e e e . it ot e sine e S —_—

%LALI;IER ALLIED RADIO, Dept. 26-G

e S 100 N. Western Ave., Chicago 80, lll.

[0 Send FREE Catalog featuring Knight-Kits.

there’s a money-saving knight-kit
for every need...see them all in the

ALLIED CATALOG

Describesthe compiste KNIGHT- FREE

KIT line in detail. Order the kit Name
of your choice—judge quality
amd value for yourseif under our send Address,

Fiee examination privilege! foreith
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Make More Money Soon
Fixing Electric Appliances

Actual Lesson

Fast Growing
' Field Offers
Good Pay, Security

_Inferesting Work

Learn at Home in Spare Time

Earn more money. Enjoy doing important, interesting work. Learn Electrical
Appliance Servicing. This is a field of increasing opportunity. Today every wired
home has many electrical appliances and millions and millions of new appliances
are made and sold each year. Find out more about this great, growing field.
Find out how NRI can train you, at home and in spare time to be an Appliance
Service Technician. See how you can start soon to make extra money servicing
appliances.

Add to Your Income Soon After Enrollment
Opportunities Increasing for Service Technicians

NRI Training is practical, thorough. You get easy-to-understand lessons, and
NRI supplies parts to build professional type Multi-Use Tester. Use it to get
practical experience. Soon, you can add to your income by servicing appliances.
Build a profitable sideline for your spare time —qualify for a good job--develop
a business and be your own boss. As an Appliznece Serviee Technician, your
opportunities are broad—your services wanted, gladly paid for, highly regarded
in your community.

Appliances are necessary to comfortable, convenient living. Owners pay well
to keep them in repair. The field is amazingly big. In addition to major appli-
ances such as electric ranges, air conditioners, refrigerators, there are over
40,000,000 electric irons, 5,000,000 electric blankets, 15,000,000 coffee makers,
plus more millions of vacuum cleaners, fans, toasters, mixers, etc.

Learn and Earn With Tester
Diploma When You Finish

Over 40 Years
Experience
Baocks Up
NR! Training

Find Out What
Appliance Repair
Offers You

Mail Coupon 3% s56< FRE

National Radio Institute

I Dept. KGO, Washington 16, D, €. ﬂ
Locate appliance troubles easily with ' Please send me Electric Appliance Servicing Lesson and
Portable Appliance Tester you build. You ' Book FREE. (I understand no salesman will call.) |
use it to learn and do actual electric
appliance repair jobs. For only $3.00 with
enrollment and $6 per month, get training I Name Age - l
including Tester—a smf\x{)l ;Imce to pay If'or I I
inc earnings. Mail coupon for Ere
Sample Lesson and Book—your first step =
toward more interesting work, bi I
earnings. NATIONAL RADIO INSTITUTE, © City. Zome. State.
Dept. KGO, Washington 16, D. €. L. __ACCRIDITID MEMSER NATIONAI MIMS STUDY COUNCIL
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On page 29 in this issue is a very interesting build-it-yourself
project—a hot dog cooker. It is extremely simple to build,
inexpensive and should be very useful for the quick and clean
cooking of this popular summer morsel. I am bringing this to
your attention because it illustrates something about the build-
it-yourself projects in ELECTRONICS ILLUSTRATED. 1t
proves once again that EI is first with the latest. Electrical hot
dog cookers have only recently been put on the market and yet
here we are with our build-it-yourself version. If you are a regu-
lar reader of EI, you know that many times we have projects for
which there are no commercial counterparts. Our 1-transistor
FM pocket radio was one example of this. What I am implying
is that you, the regular reader of EI, live better electronically
than your neighbor.

Sometimes our attempt to bring you something new immerses
us in the same type of costly and time-consuming research famil-
iar to industrial and military electronic laboratories. A while
back we informed you that we were working on an all-transistor
auto ignition system for your car and that we would publish a
build-it-yourself article on this subject soon. I have since been
kindly encouraged to eat that word “soon.” We have had three
consultant design engineers and our own staff on this problem
and have come up against the same stone wall that the large
automobile accessory manufacturers have faced. We have not
been able to get the parts that would work properly together,
Some unscrupulous operators have advertised plans for transistor
ignition systems—I know because we have purchased these plans
and tried to make them work. They do not! However, despite the
fact that you cannot now buy a commercial transistor auto igni-
tion system anywhere, I will go out on a limb again and promise
you that we will have one for you. A breakthrough is in sight.

The fastest growing recreational sport is boating. There are
more new small boats put in the water every summer than there
were all together before World War II. Electronics is making
small boating a safer and more enjoyable sport. Just how it is
doing it and what new devices there are in store for the small
boatman will be reported in our special 16-page section on

Electronics Illustrated



TParh th New Copne Shop-Labs for

Todlay 100 OPPORTUNITY

R

Instructor helping students check the wiring
ond troce the circvits of television receivers.

ELECTRICITY
ELECTRONICS

Big opportunities every-
where —city, town and
country, in Power Plant
Work, Motors, Industrial
Electronics, Armature
Winding, Home and Fac-
tory Wiring, Appliances,
Refrigeration, Mainte-
nance, Illumination, etc.

TELEVISION-RADIO
ELECTRONICS

Here at COYNE you’re
trained for Testing,
Trouble-Shooting and
Servicing on AM and FM
Radio, Auto Radio, Tele-
vision, Color TV, etc.
Thousands of COYNE
trained men in good jobs
or own well paying TV-
Radio businesses.

WE TRAIN YOU IN CHICAGO

Our famous Practical-Technical method gives you practical
experience on a massive outlay of equipment —over a quarter
of a million dollars worth — plus necessary technical training
right here in the NEW COYNE Shop- Labs.
Training in Refrigeration and Electric Appli

START NOW—PAY LATER
Enroll now, pay most of tuition after
Graduation. Part time employment
help for students. Lifetime employ-

Yiscdor)

can be i

Training offered
to VETERANS and

NON-VETS alike ment service to Graduates. Starting
dates, every six weeks.
8. W. COOKE, JR., President ® FOUNDED 1889

ELECTRICAL SCHOOL

CMARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Parkway, CHICAGO, Dept. B0O-8C
ELECTRICITY « RADIO ¢ TELEVISION ¢ REFRIGERATION  ELECTRONICS

July, 1960

This modern fire-proof building which is
occupied entirely by Coyne, houses the
NEW COYNE SHOP-LABS.

Instructor exploii ond festi

of a lorge Motor G:n;m;:r.

OLDEST AND BEST
EQUIPPED SCHOGQL CF ITS
KIND IN THE U. 5.

Send Coupon or Write for
FREE BOOK

*“GUIDE to CAREERS"
Whether you prefer
Electricity—Television
— Radio or Combined
Electronics Training
this book describes all
training offered.
Information comes |

by mail and no sales- -
man will call.

To get Free Book and information, mail this
Coupon in envelope or Paste on Posral Card, or
write to address below.
rCOYNE ELECTRICAL SCHOOL, Dept. Bo-8C

1501 W. Congress Pkwy,, Chicagc 7, 111,

At no obligation to me send FREE book “‘Gulde to
Careers’” and detalls of sll the tralning you offer.
| However, I am especially interested in:

{J BECTRICITY [ TELEVISIGN (] DOTN FIELBS

I Name — 1

| Acarens 00

I City. _Siate
] (I understand no Smlesman wlill eall.)



HANDLE JOBS TWICE AS
FAST WITH YOUR
SCILLOSCOPE!

A complete guide to when,

where and exactly how to use

the handiest instrument of all

Learn to use your ’scope on
all types of work—and see how
much faster and more accurately
you get things done!

This 346-page revised edition
of MODERN OSCILLO-
SCOPES AND THEIR USES
teaches you all about these ver-
The book that gatile instruments. You learn to
TELLS you how—SHOWS focate AM, FM or TV troubles
you how! quickly. Methods of handling

tough realignment jobs are clear-
ly explained. Every detail is outlined-—from making connec-
tions to adjusting components and setting ’scope controls.
And you learn to analyze patterns fast and right! Includes
data on quantitative measurements, the slickest way to
diagnose many color TV troubles and align circuits. Also
covers ’scope uses in lab work, industrial electremics and
teaching. 370 illustrations. Price $6.50. Use coupon for 10

DON'T THROW OLD RADIOS

s e AWAY'!
i : This giant book shows
exactly how to fix them

... without d lot of
previous experience!

= J,,’r’ Just look up the how-to-do-it data on that

S old radio you want to fix!

d Four times out of S, this giant, 3%%-
pound, 744-page Ghirardi RADIO TROUBLESHOOTER’S
HANDBOOK gives exactly the information you need. Tells
what is likely to be causing the trouble . . . shows how to
fix it. Covers practically every radio receiver model made
by 202 manufacturers hetween 1925 and 1942. Using it, even
beginners can easily fix old sets which might otherwise be
thrown away because service information is lacking. With a
few simple repairs, most of these old sets can be made to
operate perfectly for years to come.

Included are common trouble symptoms and their remedies
for over 4,800 models of old home, auto radios and record
changers; Airline, Apex, Arvin, Atwater Kent, Belmont,
Bosch, Brunswick, Clarion, Crosley, Emerson, Fada, G-E,
Kolster, Majestic, Motorola, Philco, Pilot, RCA, Silvertone,
Sparton, Stromberg and dozens more. Includes hundreds of
pages of invaluable old time tube and component data, service
short cuts, etc. Price $6.95—10-day free trial.

s o=====:PRACTICE 10 DAYS FREE!"=ccca=

Dept. PR-70, RINEHART & CO., INC.,

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

Send book(s) checked below for free examination. In 10 days,

1 will either send price ghown (plus postage) or return books

postpaid and owe nothing.

[ MODERN OSCILLOSCOPES O RADIO TROUBLESHOOTER'S
AND THEIR USES, $6.50 HANDBOOK, $6.95

SAVE! Send cash with order and we pay postage. Same 10-
day return privilege.

Name

Address

City, Zone, State_ _______ - e e e o
OUTSIDE U.5.A.-Add SH0c to each book, cash with order only.
Same 20-day return privilege with money refunded.

Rl

6

boating in the August issue of EI. In-
cluded will be practical down-to-earth
installation information and techniques
for the proper use of 2-way radio, depth
finders, direction finders, etc. In our
August issue we will also have one of
the most popular build-it-yourself proj-
ects for the electronics experimenter —
a lie detector. We don’t suggest that
this one be used by Joe Friday, but the
rest of us can have lots of fun at parties
with it.

Because of recent abuses of Class D
operation in the Citizens Band and be-
cause the FCC regulations opening the
Citizens Band for Class D non-licensed
2-way radio operation are vague in cer-
tain areas, it was a certainty that more
stringent regulations would be forth-
coming. The first amendments to the
regulations covering the Citizens Band
use have just been released and sur-
prisingly, they are rather mild. The
amendments of interest to our readers
concern keeping communications be-
tween stations as short as practicable
and addressing all communications to
specific persons. In the words of the
FCC amendments, “Any communica-
tion which depends primarily on sky-
wave reflection or any communications
or transmissions designed to elicit a
response from random or unknown sta-
tions (such as by use of the general
call CQ or by some similar procedure)
is prohibited except in cases of emer-
gency involving the health or safety of
individuals, the protection of property,
or civil defense operation....” I sug-
gest that all readers interested in class
D Citizens Band obtain a copy of the
report and order dealing with the
amendment of part 19 Citizens Radio
Service — docket #12987, available from
the Federal Communications Commis-
sion, Washington 25, D.C.

Once again, I hope you will be with
us next month.

Clloita

Electronics Illustrated
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In Spare Time at Home=Prepare for a Better Job=—or
Your Own Business in One of the Many Branches of

You build and
keep this valuable 19 — A ' : " RADIO - TELEVISION - RADAR

Vacuum Tube
VOLTMETER — o M y if you are seeking @ better job or a busimess of your own,
k| [ the appealing field of Television-Radio-Hectronics offers
REAL PROMISE!

p ; s In this fast-growing field, trained Electronic fechnicians find
I":‘," zgll.%:"dos‘;ffo'shc';:é ’ | many goed-paying, interesting jobs in manufucturing, in-
b abriost™a) “must™ Forys TN S A stalling, operating, servicing. Equally important is the foct
servicing. N N - thet these are GOOD JOBS—offering the kind of a future
. ; " that an untrained man often dreams aboul

No previous technical experi-
ence or advanced educoticn
needed. Prepare for this profit-
able field in your spare time
at home, or in our modern
Chicago or Toronto Labora-
tories. Nothing else like it!
Send for FREE details.

EARN WHILE YOU LEARN

After you get port of DeVry Tech’s

MILITARY SERVICE (DeVry offers another home training with equipment af home,
Iif you are subject to military \,, training, but without j ; yov may then in your spare fime,
DeVry Tech’s service, the information we the TV set) y begin to earn real money servic-
program also have should prove very > ing Radio ond Television sets.
includes training helpful. Mail coupen to-
in Color Television day.

HOME MOVIES . . .

s . . moke important points crystal
clear, Speeds your learning. It's

almost like having an instructor
at your sidel}

Balid aad keep this Bib
DeVry Engineered TV set—
easily converted to UH.F,

Tou work over

to Profitable Job Opportunities R P 1 300

Learn-By-Doing
TV-Radio Broadcast Technician L, : : proficte -
Color Television Specialist . -
Radar Operator ¢ Laboratory Technician
Airline Radio Man * Computer Specialist
Quality Control Manager
Your Own Sales & Service Shop
. + « PLUS MANY OTHERS

;'IOEUSS;TE EMPLOYMENT SERVI (E Buildﬁr 300' practical projects from many shipvme :o'

Rudio-!lec'roqi: parts, You build and operate TV-Ra@io
that has helped thousonds of our graduates circuits . . . wireless microphone . .. and many other major
toward fine coreers in Electronics projects—all designed to provide owrstandimg practical

, Get information-packed puhlica-
@ tion FREE! Mail coupon today.

( - experience at home.
Send Tor FREE BOOKLET TODAY! o e ' ACT NO

DeVRY TECHNICAL INSTITUTE

4147 Belmont Ave., Chicogo 41, NI, Depi. €1-7.q

Please give me your FREE booklet, “Electranics in Space Travel,”
and tell me how | moy prepare to enter cne or more branches
of Electronics.

Nome Age
PLEASE PRINT
Street Apt.
City Zone State
Cenadion residents oddress DeVry Tech.of Canada, Ltd.
2044 626 Roselown Ave., Toronto 12, Onterie

CHICAGO 41, ILLINOIS
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p \ ' W WEEKEND PROJECT? Not on your 1life!

ﬁ Recent rash of successful U. S. space

3 launches was topped by Tiros I, which
has made hundreds of trips around our
planet, taking photos of our weather
from its 450-mile distant orbit. At
left is perhaps the most elaborate
electronic space payload yet devised.
There are two tiny IV cameras, each no
bigger than a water glass. Tubes are
half-inch Vidicons. One has wide-angle
lens (covering 800 miles), the other a
high resolution lens (80 miles). Images are stored on video tape
(uncder plastic domes) and transmitted back to earth on command.

STEREO RESEARCH TAKES ON TWO HEADS!
Oscar II is a dummy with two micro-
phones pinch-hitting for ears. It
is his job to reproduce the "shadow-
ing" of sound produced by even the
smallest movements of the human head,
(supplied right by Mary Lou Hartig
of Bell Labs). Normally, the ear
closer to a sound hears it earlier
and louder than the other ear. By
altering the natural sounds received
in each of Oscar's microphones and sending it into the earphones,
it was found that intensity is more important than previously be-
lieved. If sound reaches one ear first but reaches the other ear
somewhat louder, the listener is completely confused as to direc-
tion. The experiments are being conducted in a "dead" room, one
without reflecting surfaces. So balance your sStereo speakers.

COMMUNICATION BENEATH EARTH'S SURFACE
with electromagnetic waves is the goal
of Space Electronics Corp., Glendale,
Calif. They have set up shop deep in-
side an abandoned mine shaft somewhere
in the Mojave Desert. Why? Because
earth crust communications techniques
that connect buried sites offer excel-
lent survival potential against atomic
bomb attack. So far the company, work-
ing with an Air Force contract, claims
promising results in short-range com-
munications underground. Such a secure
system could be used to link underground ICBM launching sites.
Meanwhile, the Navy continues to expand its work in using very
low frequencies (VLF) to send messages to sSubmerged submarines.

8 Electronics Illustrated
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BETTER...MORE COMPLETE...LOWER COSY...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

that is proved and tested
in Resident School shops and
labotatories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE... You lezrn ALL PHASES of

Television-Radio-Electronics.

LOWER COST... Ocher schools make several courses

out of the material in our ONE

MASTER COURSE . .

pay moce for less (rainin%(h:n

you get in our course at

LOW TUITION'!

BETTER...Traini

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

fik MAKE MORE MONEY
TELEVISION

" RADIO-ELECTRONICS

. and you

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

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

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

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

RESIDENT TRAINING AT LDS ANGELES

11 you wish to take your trasmng 1n cur Resident
School at Los Angeles, the world's TV capitat.
start NOW (n our big. Modera Shops. Labs ano
Radro-Tv Studios. Were you work with latest
Electronic equipment - - professional y installed

- tinest. most comblete facimities offered by
any school. Expert. friendly instructors. Personal
attention. Graduate Employment Seevice. Help
1 finding home near school - - and part time
job while you learn. Check borx in coupon for
full information.

July, 1960

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

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

GET THE BENEFITS OF OUR OVER

50 YEARS EXPERIENCE

Approved for
Gl Training

]

[ OV

NATIONAL &Mt SCHOOLS fy

You get all information
by mail...You make
your own decisior . . . at
home? NO SALZSMAN

WLlL €ALL

YOU GET. ..

e 19 Big Kitt—YOURS TO KEEP!

® Friendly. Instruction and Suidance
® Job Placement Service

® Unlimited Consultation

o Diploma—Recognized by Industry
o EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOO HOME TRAINING

COVERS ALL PHASES OF INDUSTRY

. Television, lntldmg Covor TV

. Radio AM & F

. Electronics for C.mded Missites

Sound Retarding and Hi-Fidelity

. FCC License
Automation and Computsrs

. Radar & Micra-Waves

. Broadcastimg and

Communications

WORLD-WIDE TRAINING SiNCE 1203

MALL NOW TO

§  NATIONAL TECHNICAL SCHOLS. Degt. R4Y .60 !
' 4000 $. FIGUEROA ST

Rush free TV-Radio "Opportunity” Book and sample 1
lesson. No salesman will call.

105 ANGELES 37, Catr.

]
!

corY—
NATIONAL TECHNICAL SCHOOLS 'L' Cheek if interested ONLY in Resisent Schowl traimimg at Las Angeles
QUETERANS. Give date of Discharee

Los Angeles 37, Calif. g

ADDRESS

!

AGFE. .D
'l
L]
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learn code faster,
easier than ever

before- RIDER
SOUND-n-_SIGHT.
CODPE COURSE

by Lewis Robins & Reed Harris
@ applies REINPORCED LEARNING—a psychological principle
proved successful by the Armed Forces.

@ uses LP records to teach you to hear signal pattern
correctly and identify it—also how to transmit.

® uses identification cards to teach you the correct letter
associated with each signal pattern.

@ uses instruction book to speed your progress.

. .. plus an imaginary instructor (in complete and novice
courses) provides correct answers to speed code learning.
Many people have learned to receive 5 words per minute
within 93¢ hours. Eliminates code plstean barrier!

3 INDIVIDUAL COURSES — THERE'S ONE FOR YOU
COMPLETE COURSE (0-20 words per minute)—Six 10"
LP records (192 minutes of recording, 46 recordings),
47 identification cards, book. #REC-020, $15.95.
NOVICE COURSE (0-8 words per minute) —Three 10” LP
records (96 minutes of recording, 28 recordings), 47
identification cards, book. #REC-08, $9.50.

ADVANCED COURSE (9-20 words per minute) ~Three 10”
LP records (96 minutes of recording, 28 recordings),
book. #REC-920, $8.95.

Records prepared in collaboration with the N. Y. Insti-
tute ¢of Technology and mfd. by Decca Records.

it's easy to master

BASIC TELEVISION
THE RIDER ‘PICTURE-BOOK' WAY
The whole world of black and white televisiont
is before you for only $10.00

NOW AVAILABLE New b5-volume Rider ‘picture
book’ course by Dr. Alexan-

Saat bl der Schure teaches the com-
Sebovision Pou plete basic principles and
C el practices of black and white

- television easily, quickly and
=B understandably. You can mas-
=FEE ter the basics of television

= g easily, r.ap!dly and thoroughl{
oM, o with this “learn by pictures

training course.

Ne 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 tra itter and dis 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.

3£198, 5 vols. soft cover, $10.00; #198H, all 5 vols. in one
cloth binding, $11.50

Prices subject te change without netice. Canadian prices same as .S,
ORDER TODAY Dept. EI-7

S+l

5 |

Falm

JOMN F. RIDER PUBLISHER INC,
116 West 14th Street, New York 11, N, Y,
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Supermarkets again—They’re still
thinking about computer automation of
supermarket checkout counters that
will completely eliminate the “human
touch”—as well as the long waits on
line. R. R. Segel of Thompson Ramo
Wooldridge, Inc.,, outlined a possible
system that would work something like
this: A can of beans would be color-
coded with a fluorescent paint of a
discreet wavelength, invisible and unaf-
fected by the color of the package. The
price will be entered intoc a computer
alongside the specific wavelength. As
the can passes under a special “elec-
tronic eye,” the wavelength is sensed
and the price is entered instantly upon
the customer’s receipt. Meanwhile, a
“size-sensing” machine sorts the differ-
ent items for automatic packing into
bags or boxes, while another “money-
sensing” machine takes your cash and
gives you change. What we want to
know is: Will they put the tomatoes on
the bottom with the eggs and ice cream?

—_0—

Tape Cartridges—Hot on the heels of
CBS’s announcement of a 1% ips car-
tridge, Ampex Corp. announced its own
1% recording system for the home
music market based on short wave-
length recording principles. Both the
CBS system and the new Ampex slow
speed recording processes are said to be
high on fidelity. Of course, neither have
been tested in the home as yet. The CBS
cartridge requires a unique playback
machine, while the Ampex process can
be made compatible with any existing

Electronics Illustrated



BUILD 16 RADIO
CIRCUITS AT HOME

with the New Deluxe $2 295
®

PROGRESSIVE RADIO "EDU-KIT"

A Practical Home Radio Course

Now Includes * No Knowledge of Radio Necessary
12 RECEIVERS * Ne Additional Parts ef Tools Needed

*

T MM TR ACER * EXCELLENT BACKGROUND FOR TV
*
*

SIGNAL INJECTOR * School Inquiries Invited
CODE OSCILLATOR * Sold in 79 Countries
e SOLDERING IRON

YOU DON'T HAVE TO SPEND o ELECTRONICS TESTER
HUNDREDS OF DOLLARS FOR A RADIO COURSE o PLIERS.CUTTERS o ALIGNMENT TOOL

WRENCH
VALUASBLE DISCOUNTI CARD

oullhndlna PNACTICAL HOME RADIO COURSE at a rock-

adio & Electronics Technicians, making use

. You will learn radio theory, construction

SE IN EVERY DETAIL.

e u schema to wire and solder in

a prolan lonal N, how to service radios. th tandard type of
pPunched metal chas: as _well as the latest develapmenl of Printed c-rcun chassis.

You will tearn the basic principles of radio. You will construct, study and work with

RF and AF amplifiers and oscillators, ectors, rectifiers, test equj ment. You will learn

and practice code, usin: 3 e Code Oscillator. You

PRINTED CIRCUITRY

sive Dynamic

og

di i d the nq mat

You will receive training for the Novice, 1’ ici

Amateur nses. You 1 build 16 Receiver, Trmsnu((er, Code Oscillator, Sugnli Tracer

i ] ts, and learn how to operate them. You will receive an excellent
ision, Hi-Fi and Electronics.

required, Th is the

D { learn -trouble-shooting and
ny years of teaching and lnnlnaennw experience. The **Edu-Kit’” will pro. Yo
vide you wcth a basic education in Electronics and Radio, worth many times the complete urwclng n & progressive manner, You

will practice repairs on the sets that
price of $22.95. The | Tracer alone i worth more than the price of the entire Kit. Fuct. You will learn symptoms

ses of troubles in home, portable
You 11 learn how to
onal Signal Tracer, the
jector and the Dynamic
ronics Tester. While you

al wa ou

You do not need the slightest background and backgrounds have successiul ully
in radio or ence. Whether you are inter- e the **Edu-Rit'’ in more than 79 coun-
ested in Radic & Electronics because you tries of the world. The ‘*Edu-Kit'’ has been

learning in this prac
want an interesting hobby, a well n leully deunned, step by step, so that will be able to do many
business or ob with a future, you w you cannot make a mistake. The ‘'Edu. your friends and neighbors, and charge

nu“ Edu-Kit'' a worth-while “investme Kn!" allows you to teach yourself at your

far exceed the price of
thousands of lndav»dull- o' all own rate. No instructor is nec

Our Consultation Service
h any technical problems

of 25 Popllr Pi., Water-
“1 ha repaired

The Progressive Radlo ‘*Edu-Kit'’ is the foremost educational udlo kit in (he world,
and is universally accepted as the standard in the field of electronics tr: @. The *‘Edu’
Kit'* uses the modern educational principie of ‘‘Learn by Domq ** Therefore you con.(ruct.
learn schematics, study theory, rrlc ce trouble-shooting—ail closely integrated pro-
aram dnlwned to provide an easily-learned, thorough and intere; g background in r:

You be ing the various radio parts of the *“Edu-K You then learn the
lunc\mn, heory and wiring of these parts. Then you build a simple radio. With this first

set you will enjoy listening to regular broadcast sut-om, tearn theory, practice testing
and trcuble -shooting. Then you build a more advance: d vadio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate, you will
lmd yourseif c.odnltruchnq more advanced multi-tube radio c.remts, and domg work tike a

io T

Included in the "Edu-Klt" course ar xteen Receiver, Transmitter, Code Oscallnor,
Signal Tracer, and Signal Injector circu-u. These not u
experiments, but genuine radio circuits, constructed by means of pro'elsmnﬂ w:nng
and solder is, plus the' new method of radio conur cti known as

uitey These circuits operate on your regular AC current.

8en Valerio 0. Sox 21, Magna,
by Th Edu-Kl(l are wonderful. Here
ding you the questions and llw
the nniwers for them. ¢ have been in
Radio for the laat seven years, but like
to work with o Kcu, and like
build Radio
joyed ever:
different &« the Signal
fine. Atso like to let you hknow that |
feel proud of becoming & member of your
Radio-TV Club.*
t L. \;huﬂ 1534 Monm Ave.a

You will receive all parts d instructions necessary to build 16 different radio
each guulnleed to operate. Our Kits contain tube tube sock
variable, electrolytic, mica, ceramic and paper mele i
coils, hardware, tubing, punched metal chassis, [nstru
you recelve Printed Circuit m-ter-all,
ardware and instructions. You
oldering iron, and a seif-powered Dynamic Radio & Electmmcn
0 inciudes Code instructions and the Progressive Code Oscillator,
o Amateur License training. You
gnal Tracer and the Progres-
Vou receive Mambenh-n n

R r!
Huntingtol
drop you a few lin
ceived my Edu-Ki
that such a
a low Price.

get into the swing S0 qmckly. 'l‘he
Troublelhootlng T.ttcr that com

well, and finds lh
trouble, if then l any to be found.

Radio-TV Club, Free Con
receive all parts, tools, instructions, etc. Everything

is yours to keep.

~ “"UNCONDITIONAL MONEY-BACK GUARANTEE™ —

PRINTED CIRCUITRY I GCRDER DIRECT FROM AD—RECEIVE FREE BONUS
At no increase in price, the “Edu-Kit” RESISTOR AND CONDENSER KITS WORTH §7

now includes Printed Circuitry. You

build a Printed Circuit Signal EInjector, O Send “‘Edu-Kit"* Postpald. | encloss full payment of $22.95.
a unigue servicing instrument that can (] Send *“Edu-Kit" C.0.D. | will pay $22.95 plus postage.
‘:‘re.:i‘s"“’:""y' R“;" ""e':: Y "°"me‘,' D) Rush me FREE descriptive literature concerning ‘‘Edu-Ki
radio construction is now becoming |
popular in commercial radio and TV sets. Name ..

A Printed Circuit is a special insu- I
lated chassis on which has been de-

takes the place of wiring. The various
parts are merely plugged in and sofdered
to terminals. I

posited a conducting material which |Addrm e I i I S e = S 1 O N0 00000k 00 0

Printed Circuitry is the basis of mod-
ern Automation Electronics. A knowl-

PROGRESSIVE "EDU-KITS" INC.
edge of this subject is a necessity today

for anyone interested in Electronics. 1186 Broadway, Dept. 525AE, Hewlett, N. Y.

|
I
I
|

July, 1960 11



CITIZEN BAND
CLASS “D”
CRYSTALS

All 22 Frequencies in Stock
/\ %rd overtone. .005%, tolerance—to meet all

requirements. Hermeticaily sealed

\ HC&/U holders. 1/3” pin $2 95
-

spacing—.050 pins. (.093 pins available,
EACH

add 15¢ per crystal). Add 5¢ per crys-
tal for postage and handling.
The following Class D' Citizen Band frequencies in
stock {frequencies listed in megacycles): 26.965, 26.975,
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.045,
27.075, 27.085, 27.005, 27.115, 27.125, 27.i35, 27.i55,
27.185, 27.175, 27.185, 27.205, 27.2i5, 27.225.

Matched erystal sets for Globe. Gonset, Citi-Fone and Halli-
crafters Units . . . $5.90 per set. 8pecify equipment make.
(LI Y] T ) e
RADIO CONTROL CRYSTALS IN HC6/U HOLDERS
Speelfy frequency. 14" pin apacing . . . pin dlameter .05 (.093
pin diameter. add 15¢) . 2.95 ea.
FUNDAMENTAL FREQ. SEALED CRYSTALS
in HC6/U holders
From 1400 KC to 4000 KC. .005% Tolerance....$4.95 ea.
From 4000 KC to {5,000 KC any frequency
.005% Tolerance $3.50 eo.
SEALED OVERTONE CRYSTALS
Supplied in metal HC4/U holders
Pin spacing .48, diameter .050
15 to 30 MC .005 Tolerance ..
30 to 45 MC .005 Tolerance .
45 to 40 MC .005 Tolerance
coossosesesesssssssssnne

QUARTZ CRYSTALS
FOR EVERY SERVICE

All crystals made from Grade "A" im-
For'ed quartz—ground and etched to exact
requencies. Unconditionally guaranteed!
§ v Supplied in:

FY-243 holders MC-7 holders  DC-34 holders F¥-171 holders
Pin spacing ¥2” Pin spacing %~ Pin spacing %" Pin spacing 34"
Pin diameter  Pin diameter Pin diameter  Banana pins

.093 125 .156

MADE TO ORDER CRYSTALS
1001 KC to 2600 KC:
.01% Tolerance .$2.00 ea. .005% Tolerance ..$2.75 ea.
2601 KC to 9000 KC:

9001 KC to 11,000 KC:

.005% Tolerance ...
Specify holder wanted

Amateur, Novice, Technician Band Crystals
.01% Tolerance . . . $1,50 ea.—80 meters (3701-3749 KC),
40 meters (7152-7198 KC), 15 meters (7034-7082 XC), 6
meters (8335.8650 KC) within | KC
FT1-24| Lattice Crystais in all frequencies from 370 KC to
540 KC {all except 455 KC and 500 KC) 50¢ ea.
Pin spacing /4" Pin diameter .093
Matched pairs -+ 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.;
500 KC Crystals, $1.50 ea.; 100 KC Frequency Standard
Crystals in HC6/U holders $4.50 ea.; Socket for FT7-243
crystal 15¢ ea.; Dual socket for F7-243 crystals, 15¢ ea.;
Sockets for MC-7 and FT-17! crystals 25¢ ea.; Ceramic
socket for HC8/U crystals 20¢ ea.

(Add 5¢ per crystal for postage and handling)
Write for new free cataleg 860 complete with oscillator circuits

$2.50 ea.

$3.00 ec.

.005% Tolerance

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See big red display . . . if he doesn't stock them, send us
his name and order direct from our Florida factory

RUSH YOUR ORDER TO OUR NEW PLANT
TEXAS CRYSTALS

Dept. E-70, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA
For extra fast service, Phone WE 6-2100

ATTACH THIS COUPON TO YOUR ORDER FOR
SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST
TERMS: All items subject to prior sale and change of
price without notice. All crystal orders must be accom-
panied by check, cash or M.O. with PAYMENT IN FULL.
NO COD's, Add 5¢ per crystal for postage and handling
charge. E-70

D D D W, D S D S S D B D D I I D O e e e
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tape system. We believe that there can
be some sort of coexistence between the
tape cartridge and the more conven-
tional 7% ips reel-to-reel standard, just
as some folks prefer the convenience
of record changers while other more
sound-conscious individuals prefer the
turntable. The tape cartridge, especially
one in which the tape is not touched at
all (such as in the CBS system), cer-
tainly has a strong selling point in con-
venience. But standard reel-to-reel pre-
recorded tape at 7% ips will certainly
continue to be issued and will continue
to attract many audiophiles.

AM-FM Portable—For a mere
$189.95 you can get Zenith’s new com-
pletely transistorized AM-FM portable
radio—the Royal 2000. First of its
kind, it features AFC, a 5 x 7” oval
speaker, and three built-in antennas,
two of which form a “pull out” dipole
for FM. The whole unit weighs just
under 12 pounds and is powered by
eight “D” cells.

—(—

First nuclear-powered aircraft may
very well be a blimp. Pound for pound,
nuclear fission offers quite a bit more
energy potential than any other chemi-
cal propulsion system. The aircraft
people now realize that positioning an
airborne reactor in a blimp’s bulge may
cut down shielding problems.

Electronics Illustrated



Through
HOME STUDY

. =
or in M

RESIDENT CLASSES

the Grantham Communications
Electronlcs Course prepares you
tor your first class commercial

F.C.C.LICENSE

The Grantham home study course teaches you prin-
ciples of electronics in a simple “easy-to-grasp” manner.
Each new principle is explained first in everyday lan-
guage and then, after you understand 1t, is associated
with the proper technical language. You learn and re-
member more, because the emphasis is on understanding
rather than on memorizing.

0 O W W W W WA, B W =T
YRR RS BV IR S B Tavie e

AR RN

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

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

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

—field of opportunity —

offters
interesting and profitable careers in

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

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

HERE'S PROOF...that Grantham students prepare for
F.C.C. examinations in a minimum of time. Igere is a list
of a few of our recent graduates, the class of license they
got, and how long it took them: Licorenm e
12

Edgar T. Phelps, 831 Hickory Street, Popiar Bluff, Mo.. .. .. .. ... Ist

Wayne Hogg, 4830 San Fernando Rd., Glendale, Caiit.. ... .. . ¢ 20
Robert Watson, Star Route, Box 24, Renove, Pa.. .. ........... Ist 12
William 4. Patchin, 3865 Westview Ave., NW, Canton, Ohio. .. ... 15t 12
V. Dean DeVore, 309 Bess Street, Washington, IIL. .. .. S 16
Edward T. Wall, 8ox 184, Kenty, N.C.. ... ............... . lst 12
James W. Wranich, 4236 Michigan Street, Kansas City, Mo.. . ... . Ist 20
Robert E. Suliivan, 2475 E. Douglas, Des Moines, fowa. . . . .. st 12
Nelson S. Kibler, 1413 Patrick Heary Br., Falis Church, Va.. . . 1st 10
Barry L. Ulrick, 1110 Chestrut Ave., Barmeshors, Pa.. .. .. .. st 14
Jerry £. Miltigan, 707 Ragsdaie Dr., Milan, Tean.. ... .......... st 12
Rebert S. Davis, 2100- 10 Ave,, Se_, Apt 12, Birmingham, Ala.. ... Ist 13

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

GRANTHAM SCHOOL OF ELECTRONICS

[ HOLLYWOOD [N SEATTLE |

mailed to you promptly.

GRANTHAM SCHOOL OF ELECTRONICS
1505 N. Western Ave., Hollywood 27, Calif.

mAIL COUPON FOR FREE DETAILS —NO SALESMAN WILL CALL==—>

July, 1960

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

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

(Mail in envelope ar paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS
1505 N. WESTERN AVE., HOLLYWOOD 27, CAUF,
Gentlemen:

Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly. { understond there is no obligation
and no salesman will cail.

Nome . _—_Age

Address

City = Siate e
| am interested in: [] Home Study [J Kansas City classes

[0 Hollywood classes [] Seattie classes [] Woshington classes
o8.x

13



Own America’s Inost com-
plete electronics buying

ide—Radio Shack’s giant
§m2-page catalog filled
with over 100,000 items!
Stereo, hi-fi, ham radio,
LP records, tapes, optical goods and scores more—all
at famous money-saving Radio Shack prices. 15-day
no-risk home trial on any item! Mail the coupon now
for your catalog free and postpaid to you, PLUS every
new issue for full year FREE! Satisfaction guaranteed.

8-Transistor Portable $29.95
3 Outperforms all portables
under 3100! It’s a radio,
a speaker, a P.A., ampli-
fier. 6% x 3-9/16 x 1%”.
Battery included.

RADIO SHACK CORP.

MAIL COUPON NOW
Radio Shack Corp., 730 Commonwealth Ave.

Boston 17, Mass. Dept. 6068

every new issue
for one full year!

Send FREE Electronics Catalog—Also every new
issue for 12 months, a full year's subscription Free.

Add

Postoffice
or City.

Zone. State.

b e e e e —
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BIG MONEY

IN THE Al CORNERS OF
‘ THE WORLD!

in TELEVISION, RADID,
FLECTRONICS, RADAR. SONAR

CHRISTY OFFERS

COMPLETE TRAINING!
Investigate the Christy Complete Course.
Why be satisfied with lesa? CTS Shop
Method Home Training makes ieaming
-easy, You learmm by working with actual
equipment. You receive Comprehensive
training from the start. Can EARN AS
YOU LEARN. You become qualified to
open your own Electronics Repair business
or to gain high pay as a Radtio,
Electronics, etc. Techniclan.

19 TRAINING KITS INCLUDEDI
You rteceive a Multl.Tester, Oscillator,
Signal Tracer, Oscilloscope, Signal Gen-
erator, Timer, ative
Radio, 24” TV set (optiona)l) and other

testin FREE BOOK
and TWO FREE LESSONS yours for the
asking! No obligation.

CHRISTY TRADES SCHOOL

Dept. T-1213, 3214 W. Lawrence Ave:
Chicago 28, iil.

' CHRISTY TRADES SCHOOL, Dept. T-1213
3214 W, Lawrence Ave., Chicago 25, IH.

Please pend me' the 3 FREE BOOXS and Special Form for
'FAYING LATER from EARNINGS MADE WwWHILE LuINING.I

New stereo amplifier kit from Heath
(Benton Harbor, Mich.) is rated at 35
watts per channel, 70 watts mono. It
has a mixed channel output for a
center ‘“channel” anti-hole-in-the-mid-
dle speaker. Heathkit AA-40 sells for
$79.95.

From 70 watts we jump to a 100 watt
stereo hi-fi dual amplifier by EICO,
available in either kit ($99.50) or wired
form ($139.50). Each channel is rated
at 50 watts. For complete details you
can write to EICO at 33-00 Northern
Blvd., Long Island City 1, N. Y.

Allied Radio (Knight) is offering a
stereo AM-FM tuner completely as-
sembled (model KN-135). It boasts fly-
wheel tuning and two extra high
impedance outputs for direct stereo or
monophonic tape recording. There is
also provision for a multiplex adapter.
Price: $79.50. 100 N. Western Ave., Chi-
cago 80, IIl.

Allied’s new Knight 12” KN-600 HC
high compliance two-way speaker has
a woofer of half-inch thick polyester
foam construction. There is a built-in
electrical crossover and brilliance con-
trol. The rectangular tweeter horn is
mounted in the woofer cone. $59.95.

Electronics Illustrated



Moving into preamplifier kits we
come up with Allied’s Knight-Kit de-
luxe stereo preamp which markets for
$64.95. It is designed to handle any
stereo or mono operation, including re-
versed stereo channels.

e

A new speaker system in kit form
from Paco incorporates a 10” Jensen
woofer and a horn-loaded compression
tweeter in a pretuned cabinet finished
on all four sides so it may be used in a
vertical or horizontal position. Un-
finished kit: $59.95. Finished in wal-
nut: $69.95.

—(—

Heathkit announces their new AJ-10
AM-FM tuner kit with separate “magic
eye” tuning indicators for AM and FM
and provisions for AM-FM stereo listen-
ing or FM multiplex. Price: $59.95.
Complete specifications available from
Heath, Benton Harbor, Mich.

Harman-Kardon has a new all-on-
one-chassis unit called the Stereo Re-
cital. It’s a combination 24-watt stereo
amplifier with dual preamps and sepa-
rate AM-FM stereo tuner. Price: about
$200. 520 Main St., Westbury, N. Y.
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PROGRESSIVE

“EDU-KITS”

Serving You Since 1946

MULTIMETER only $9.95 complete

Not a Kit. A sensitive,
highly-accurate pock-
et-size multimeter you
will be proud to own.
Priced at an unbeliev-
ably low price. Ranges:
to 1000 volts, AC and
DC. Sensitivity: 4000
ohms per voit DC, 2000
ohms per volt AC. Re-
sistance ranges to 1
megohm, Current
ranges to 250 MA.

6.TRANSISTOR RADIO only $20.95 complete
B Not a Kit. Pocket

size, fits in shirt;
handbag, etc. Fold-
away stand permits
radio to hang on wall
or stand on table. Ex-
tremely good tone,
sensitivity and selec-
tivity. Superhet Cir-
cuit, 6 transistors, 1
diode, 1 varistor.
Built-in speaker.
Price includes leather
carrying case, ear-
phone, leather ear-
phone case, battery.

QUALITY
SOLDERING
IRONS

PENCIL SOLDERING IRON only $2.20
|

30 W., Excellent for Transistor and Printed Circuit Work, long-
jife replaceable tips, U.L. Approved Cord and Plug, Extra-Fast
Heating. Unconditionally Guaranteed.

80 W. GENERAL PURPOSE SOLDER IRON

Excellent heavy duty iron, U.L. Approved Cord and Plug, fast-
heating, featuring pre-tinned replaceable tips. Unconditionally
Guaranteed.

(] Send Multimeter. Enclose $9.95 plus 30c postage.

] Send Transistor Radio. Enclose $20.95 plus 50c postage.
(] Send Pencil Solder jron. Enclose $2.20 plus 15¢ postage.
™ Send 80 W. Solder Iron. Enclose $1.76 pius 15¢ postage.
7 Send Catalog.

NAME ... e mniiiens 1 o O A Sy =

ADDRESS .........co..tivrocnrirennrooce

Progressive ‘‘Edu-Kits'' Inc.

1186 Broadway, Dept. 526AE, Hewlett, N. Y.
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RESIDENT SCHOOL COURSES IN
LDS ANGELES AND NEW YORK CITY

START YOUR CAREER
IN ELECTRONICS NOW

AT RCA INSTITUTES...

Course Qualifications Lé’;ﬁ';:’ - -
A Advanced Electronic | High Schooi grad, with | Day 2V yrs.
Technology (T-3) Algebra, Physics Eve. 63 yrs.
or Science
B TV and General 2 yrs. High School, Day 1t4 yrs.
Electronics (V-7) with Aigebra, Physics Eve. 4V2 yrs.
or Science
Radlo & TV 2 yrs. High School Day S mos. 3 1 i
G bR yrs. Hig T os. | Said to be the first single stereo mi
crophone for home use, is the Norelco
D Transistors* V-3 or equivalent Eve. 3 mos. mOde]- EL3752/01 It consists Of two
microphone elements (dynamic “mov-
E Electronic 2 rrs. High School, Eve. 3 yrs. a "+ 199 N
Drafting (v-9)* with Algebra, Physics ing coil” types) set at right angles and
or 3 6 5 o
= mounted in a single housing. The pick-
F | Color TV V-3 or equivalent B8 s, up pattern is cardiod. Priced at $39.50,
the microphone is standard equipment
Audio-Hi Fidelity* V-3 or equlivalent Eve. 3 mos. with the Norelco 4-track stereo tape re-
Video Tape* V-3 or equivalent Eve. 3 mos. corder. For more information write
230 Dufty Ave., Hicksville, N. Y.
I Technical V-3 or equivalent Eve. 3-18 mos.
Writing (V-10)
J Radio Telegraph 2 (rs. High School, Day 9 mos.
Operating (V-5)* with Algebra, Physics | Eve. 2V4 yrs.
or Science
K Radio Code (V-4)* 8th Grade Eve. as desired
L Preparatory Math & | 1 yr. High School Day 3 mos.
Physics (P-0)
M Preparatory 1 yr. High School Eve. 3 mos.
Mathematics (P-OA)
*Courses to be added to Los Angeles Curriculum

RCA Institutes is one of the largest technical insti- -
tutes in the United States devoted exclusively to Paco Electronics Co. (Glendale,
electronics. Coeducational Day and Evening classes. N. Y.) has an AM-FM stereo tuner
Free placement service. Applications now being whose tuner sections are prewired and
accepted. : pre-aligned and are said to require no
further adjustment. It can play AM-FM
stereo and also contains a multiplex
adapter socket. The pre-aligned kit is
it $99.95; unaligned kit is $84.95; and a

The Most Trusted Name
in Electronics
® RADIO CORPORATION OF AMERICA

f === = Send to the school nearest youl- F'NMGILLE, | factory wired version $134.95.

| RCA Institutes, Inc. Dept. EIR-70 { —T

e et D et ¥ cair. | |  University calls its new Sphericon a
1 Piease send me your FREE catalog. | am Interested in the courses circled | “Super tweeter.” Accord'mg to the man-
Fielow, _ I | ufacturer, it has a flat response up to
: R D s = 7 (= : 40,000 cps with a dispersion pattern of
{ Mame e 1 | 120° in all directions. There is a built-
1 agoress . I | in network for 3000 cycle crossover and
: city. e —— : brilliance control: $24.94. 80 S. Kensi-

For Home Study Courses See Ad On Opposite Page co Ave., White Plains, N. Y.
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@& RCA INSTITUTES &.
OFFERS YOU THE FINEST
OF HOME STUDY TRAINING

Et’é‘f’ﬁm\c FONANENTAS

coURSE
| 57 SrRvNG
‘i‘iﬁ@?ﬁﬁ%\m o AUTOMATION

The equipment illustrated and text material you get i
with each course is yours to keep. Practical work with | , 1 RCA lNSTITUTEs lnc Home Stady Schesl Dept.

# Rodio Corpara f Ame
very first lesson. Courses for the beginner and the 1 . 350 W:TF:::n:n S:reerpNe':/ yoo,':‘ IAMN Y. El-70
advanced student. Pay-as-you-learn. You need pay | Without obligotion, send me FREE 64-page CATALOG
for only one study group at a time. on Home Study Courses. No salesman will call.

- SEND FOR THIS} Name ......ooooioineiinn... 28 - LT Age..........
" | FREE BOOK NOW .

FOR RESIDENT
SCHOOL COURSES,
SEE AD ON
OPPOSITE PAGE.

Korean Vets! Enter discharge dat=

CANADIANS — Take advantoge of these same RCA
courses at no additional cost. No postage, no customs,
no delay. Send coupon to:

RCA VICTOR COMPANY, LTE.

5575 Royalmount Ave., Moantreal 9, Que.
To save time, paste coupen on postcard

e o =
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engineering degree
in only 27 months

Grasp your chance for a better life. Become a graduate
Electronics Engineer. Then promotion will not pass you
by. Share rewards that await college graduates. Im-
portant firms visit Tri-State campus to interview
seniors. Start any quarter. Founded 1884. Bachelor of
Science Degree in 27 months in Electrical Engineering
with either Electronics or Power major . . . also in
Mechanical, Civil, Chemical, Aeronautical Engineering.
In 36 months a B.S. in Business Administration (Gen-
eral Business, Accounting, Motor Transport Manage-
ment majors). Mature students. Enrollment limited.

Small classes. More professional class hours. Campus.

Well-equipped, new and modernized buildings, labs,
dorms. Modest costs. Enter September, Jan-
uary, March, July. Mail coupon today for
information.

;I TRI-STATE COLLEGE

+ A. McCarthy, Director of Admissions
4870 Coliege Avenue, Angola, Indiana

Please send me Your Career Book and Catalog with full information
on Electronlcs Engineering and other degree courses. X am especlally
interested in courses checked:

O Electrical (Radio, TV, Electronies Option)

[} Electrical {Power option) O Chemnaical {0 Aeronautical

3 Civil (O Mechanical [J General Business

(O Accounting [ Motor Transport Management (1 General Education

Name ...

Street Address ..o

IBOBLOMCE)| § it st

X

Fill in coupon for a FREE One Year Subscription to

OLSON RADIO’S Fanrastic Bargain Packed Catalog
— Unheard of LOW, LOW, WHOLESALE PRICES
on Brand Name Speakers, Changers, Tubes, Tools, Hi-
Fi's, Stereo Amps, Tuners. and other Bargains.

NAME
ADDRESS
CITY. ZONE____STATE__

If you have a friend interested in electronics send his
name and address for a FREE subscription also.

OLSON RADIO

CORPORATION

409 Forge Street Akron 8, Ohio

18
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New GG aagetﬂ,
Instregclcmen‘r,s'

Planning to treasure hunt this sum-
mer? Gardiner Electronics Co., 2545
East Indian School Road, Phoenix,
Ariz., has come up with a transistorized
metal detector that uses only four flash-
light batteries. Ten transistors, seven
in the receiver and three in the trans-
mitter, do most of the work. The whole
unit sells for $175, and the manufacturer
says it can detect a gallon can buried 4
feet and a 2’ square aluminum sheet at
seven feet. For further information ask
Gardiner for a catalog.

— 09—

A spoonful of potentiometers. Called
Radiohm, they are being marketed by
Centralab. Rated at 1/10 watt, Radiohm
boasts low moisture absorption, voltage
and temperature stability and noise free
performance. You can pour 158 of
them into a single cubic inch. Resistance
range is 500 ohms to 10 megohms. They
are not yet available to the hobbyist, but
will be soon. Centralab is located at
900 E. Keefe Ave., Milwaukee 1, Wis.

Electronics Illustrated



Here’s The Offer No Other Radio-TV School

LEARN AT HOME in Spare Time!

YOU DO MANY PRACTICAL JOBS with the kits we
send you. That's right, you PRACTICE what we
Tucnﬁ You build a Signal Generator, AC-DC Power
Pack, and AC-DC Superheterodyne Radio Receiver
and top quality 21 inch TV Set. EARN AS YOU
LEARN with the flmcus RTS 30 Day Income Plan

Full instructions provided. NO HIGH SCHOOL
DIPLOMA NECESSARY This is a COMPLETE
subjects and
Al.l. FOR A

coum whi h st rts  with basic.
s to Radio-TV. . . .
PRICE YOU CA!I AFFORD

*THE ONLY VERTICAL
MULTI-CHASSIS 21”
TV KIT OFFERED BY

A DARES MAKE!

RTS Will Train You at a Price
You Can Afford and When
You Are a Qualified Graduate

{

ANY RADIO-TV SCHOOL

Will Help You Open a Service
Shop of Your Own and Supply
You With Every Bit of
Equipment You Need to Get
Started - Plus an Inventory

of Parts and Necessary

Supplies.

ALL FINANCED WITHOUT INTEREST
OR CARRYING CHARGES!
i You Also Receive . . . Advertising
Help and Material, Shop Plans,
=" & ) Business Systems, Letterheads,
: Calling cards and Much More!
\o“o\"“o!“d 4 f nsoo szooo s' n:h Ve prom u‘;:OU%“RYS ao':s ot

n.
CULLEN W. IRB‘I
Corpus Christi, Texas

YOU BUILD THESE
AND OTHER UNITS!

I~s
'"CL uc"°~
ﬁ &

Each student I8 en-
md o Ilmihd
reie.

RIS’ Mbﬂﬂuip in
The Associstion
Home Study S:bnl

is your assu n of
llNlit,l tya»d

in between The sch:

!e gradu:
HAROLD R. STANLAKE
Perry, Michigan

DON'T LOSE OUT — FIND OUT!

RADIO TELEVISION TRAINING SCHOOL, Dept.E1-760
5100 S. Vermont Ave., Los Angeles 37, Calif.
Rush me full information by return mail. (Please Print)

nAmo-'ru:vmo
TRAINING scuoom for FREE

NAME AGE

STREEY

CITY, IONE _STATE .o

NO SALESMAN WILL CALL ON YOU!
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New transistor—If you happen to
look inside your auto radio and find a
transistor with four leads, don’t head
for a psychiatrist. Chances are it will
be a new RCA dual purpose transistor
oscillator and mixer. These functions
are normally accomplished with two
transistors. It is expected that this
double emitter transistor will simplify
the design of portable and automobile
radios. In standard transistor radios
only a limited automatic gain control
(AGC) can be applied to a conventional
converter stage. The use of the double
emitter transistor makes it possible to
apply AGC directly to the mixer with-
out affecting the oscillator. AGC is a

circuit arrangement which keeps a
radio’s sound at.-a constant level when
the strength of the received signal
varies.

Pocket multi tester—Lafayette Radio
has come up with an unusually sen-
sitive 10,000 ohms per volt AC-DC
meter. Priced at $8.95, it has a 3%”
meter face and uses 1% precision re-
sistors throughout. There are two
capacity ranges, one at 117-V AC and
a second at 6-V AC.

Radio-intercom—A five-tube super-
het radio that doubles in brass as a sen-
sitive intercom is available from Olson
Radio, 260 S. Forge St., Akron, O., for
only $15.93. The master comes com-
plete with an extension speaker. You
may select operation as a radio, as a
radio with remote speaker, and “talk”
or “listen” in the intercom position. The
radio and intercom functions are com-
pletely separate.

Citizens Band

Within one month no less than five
new Citizens Band rigs have come out,
three of them in kit form. The Heathkit
GW-10 sells for $62.95. Its superhet
receiver section may be either crystal
controlled or variably tuned on all 23
channels. There is a built-in noise lim-
iter and adjustable squelch control. The
transmitter of course, is crystal con-
trolled and the entire unit may be
mounted under the dash of an auto. It is
furnished for 117 volt AC or 6 or 12 volt
DC operation.

Electronics Illustrated



Radar
Guided Missiles
Broadcasting

Aeronautical Electronics

Are you interested in learning
how you can have a profitable
career in any or all of the

Desk EI-22

DO Mmilitary

0 Radio-TV Servicing
0O Manufacturing
O Amateur Radio

above fields?

a successful plan for. ..
Electronics Training

4900 Euclid Ave.

Please send FREE Booklets prepared to help me get
ahead In Electronics. | have had tralning or experience
in Electronics as indicated below:

0O Broadeasting

] Home Experimenting
O Teiephone Company
D Other..............

Opportunities in
Electronics

Computers
Automation

Industrial Electronics
Home Electronics

Find out how modern ltechni-
cal training and a Govern-
ment License (FCC) can lead
to profitable employment in

any branch of electronics.

Cleveland Institute of Electronics

Cleveland 3, Ohio

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

In what kind of work are
you now engaged?.......

Thousands of interesting well-
paid jobs in electronics must be
filled. To fill such jobs, you need
sound technical training. An
FCC license is convincing proof
of technical skill. Send for the
three Cleveland Institute book-
lets offered here. They explain
how you can prepare for an in-
teresting and profitable career
in electronics. Mail the coupon
today—no obligation.

good training doesw’t cost—it paysl

Accredited by
the National

Home Study
Council

In what branch of Elec-

.................. P
NAIM@ e s oot o ommiavens v s = T 70 O Age...... ~
Address ........ . o S60D00C350a
(S 578 J88B0 o 5 DBk 86 To o iz 2 Zone,.., State......

Desk E}-22

l--------------------------------_-----
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Allied’s new Knight-Kit model C-11
transceiver has the standard 5 watt
transmitter and a super-regenerative
receiver section. An accessory mobile
power supply for 6 or 12-volt opera-
tion is also available. The C-11 sells
for $39.95 in kit form, including one
crystal and microphone, but not the an-
tenna or mobile power supply.

A 6-channel transceiver by Tran-
space, Inc., San Fernando, Calif., sells
for $169.50 including microphone and

crystal for one channel. It operates on
AC, 6 or 12-V batteries and comes with
an automatic squelch and an automatic
noise limiter. Qutput power is 3 watts.

Arkay International is out with their
Sky-Vox SQ-9 transceiver, which has a
crystal controlled receiving section. The
transmitting section of the kit is pre-
wired. Factory wired the unit sells for
$119.95. The kit costs $79.95. Arkay
is at 88-06 Van Wyck Expressway, Ja-
maica, N. Y.

Browning Laboratories’ R-2700, has
5 crystal controlled receiving chan-
nels in addition to vernier tuning of the
entire Citizens Band. This unit which
departs from the transceiver concept of
Citizens Band gear, is designed only for
base station operation, with a squelch,
noise limiter and volume control all au-
tomatic. Price: $149. Globe Elec-
tronics, of Council Bluffs, Iowa, has put
out two new products designed to make
Citizens Band operation more pleasur-
able. One is a noise suppressor (GNS-1)
at $4.95, and the Tenna-meter, model
TM-1. With its built-in tuning meter
and sensitivity control, the Tenna-
meter can tell you whether or not the
antenna is performing efficiently. It sells
for $15, can be used with ham transmit-
ters.

Build the Best CITIZENS BAND TRANSCEIVER . . .

Highly reliable;

~EICaL,

exemplary electronic, mechanical, industrial

design. Powerful 5-watt (as defined by FCC) crystal-controlied
transmitter & extremely sensitive, selective superhet receiver
with RF stage & noise limiter.

Built-in speaker. detachable
ceramic mike. Pre-set & sealed crystal oscillator circuit elements.
To change -channels, just change crystals no adjustments
needed. Built-in variable *'pi** network matches most popular
antennas. Portable whip & roof antennas avatiable. No exams
or special skil! needed — any citizen 18 years or older may obtain
station license by submitting FCC form, supplied free by EICO.

S0-WATT CW TRANSMITTER* #720
g Kit $79.95 wired $119.95
1 ) @ us Fahe D-184,776
"Top quality” — ELECTRONIC KITS GUIDE.
Ideal for veteran or novice. 90W CW, 65W
external plate modulation. 80 through 10
meters.

Bulld thesﬂest 6-TRANSISTOR RADIO RA-6
Kit

29.95 Wired $49.95
includes FET, less 9V battery
High sensitivity & selectivity. New plug-in
type transistors. Big-set volume & tone: 4~
X 67 speaker; push-pull audio. Built-in Fer-
rite rod antenna. Pre-aligned RF & IF trans-
formers. Planetary vernier tuning. Earphone
jack for private listening. Attractive tan
leatherette case, retractable handle. Com-
pact: 8%2” w, 412” h, 212” d. Only 3 ibs.

Build the Best Ham Gear

New Code Practice Osciilator #706
Kit $8.95 Wired $12.95

Rugged battery-operated transistor oscillator
circuit, built-in speaker. Front panel has
flashing light, phone jack, pitch control (500-
2000 cps), external key terminals, *‘tempo-
rary’’ key. Panel switch sefects Tone, Light,
or both Tone & Light. 6%2” h, 33%” w, 2%~ d

HIGH-LEVEL UNIVERSAL
MODULATOR-BRIVER #730
Kit $49.95 Wired $79.95

Cover E-5 $4.50
= Delivers 50W undistorted audio.
transmitters having RF inputs up to 100W
Unique over-moduiation indicator.

GRID DIP METER #710
Kit $29.95 Wired $49.95

4ncludes complete set of coils for full band
coverage. Continuous coverage 400 kc to 250
mc. 500 ua meter.

Add 5% in the West. ©1960

Compare — judge for yourself — at your neighborhood
EICO dealer. For FREE catalog on over 70 modeis of
easy-to-build professional test instruments,
ham gear, fill out coupon on Page 24,

3300 N. Bivd,, L. I.C. 1, N. Y,

hi-fi and
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ONLY SPRAYBERRY TRAINING IN

OFFERS YOU ALL OF THESE VITAL NEW ADVANTAGES
TO HELP YOU EARN MORE MONEY FROM THE START!

N 6 w"uumm;

BUILDERS

N £w BUSINESS

.through these practical
proven plans and ideas we help
you make plenty of extra
money in spare time while
training.

BIGCOMPLETEKITSof
PARTS & EQUIPMENT

The anew Spraybervy
Training Television
Receifver, built and

Now ofiered . . . this fne B
modern oscillesgope.

You bulld the new
Sprayberry tester
—a complete 18-
range Voit-Chm-
Milliammeter test
meter.

FREE These two biz new hooks are yours free! Flnd
out what Radio-Televisron offers
let us shou you how eaxily {vu an lenrn, even wnhom

previous experience of any Rusgh COUPON today!

July, 1960

Ni

TRANSISTOR
COURSE

. literally millions of new transistor

radxos are being used. We show you how

EQUIPMENT

...the famous Sprayberry
Training kits have been newly F eWHIG“ FIDELITY
engineered by our staff to ]

offer you the latest in Radio-
TV Service Techniques!

to make money fixing them!

.there’s big money to be

made installing and servicing Hi-Fi
units. Your Sprayberry training now

offers you this valuable and profitable
preparation!

The field of Radio-Television Servicing is such a fast moving
industry that the best jobs and biggest incomes always go first
to the man with the most modern, complete and up-to-date
training. Thanks to constant revision and improvement. . .
Sprayberry Training helps you earn more from the start . ..
and keeps you earning more in the months and years ahead!

Make no mistake! All mdio-television
training is not alike. The basic purpose
behind Sprayberry Training isto prepare
you as rapidly and as surely as possible
... to make top money servicing Radio
and Television sets and equipment.
This is where the big money has been

and consider enroliment while these fa-
vorable terms are available to youw
KEEP YOUR JOB

... while learning
Under the Sprayberry Plan you train
irely at home in spare titme. You com-

for years ... and will to be in
the years ahead.

It’s important for you to know that
for over 30 years . . . Sprayberry Train-
ing has been preparing ambitious men
for in this i ing and prof-
itable kind of work. Our school has
helped hundreds to qualify for the best
jobs...or to get started in profitable
businesses of their own. Today our stu-
dent rolls are the largest in our school’s
history. .. because the need and demand
for Radio-Television Service Techni-
cians has never been more urgent.

Just $6.00 Starts You

To encourage more men to enter Radio-
Televisionat once... to help fill the great
need for trained men... we're making it
easier than ever before to start training.
Just $6.00 enrolls you. This liberal offer
is naturally limited. Get the facts now

HOW TO MAKE MONEY WY

RadioTelevision

o e

"ulllll'- ey
vision Trainin

NAME

MAIL COUPON -No Salesman Will Call

SPRAYBERRY ACADEMY OF RADIO-TELEVISION
DEPT.120-M 31512 W. JARVIS AVE., CHICAGO 26, ILL.

Please ruah ali information on your ALL.NEW Radio-Tele-
Plan. I understand this does not obligate roe
and thst no salesman will call upon me. Include New Cata-
log and Sample Lesson FREE.

bine the most modern lesson training
with fascinating and invaluable practi-
cal work with 25 big kits of parts and
egquipment that we supply. You get the
equivalent of years of shop practice.. .
and you can train as fast or as slowly as
you wish. We help you make excellent
spare time money while learning. .. and
everything you receive—lessons, books,
manuals, equipment—all yours to keep!
This is the Radio-Television indus-
try’s most modern and up-to-the-minute
training. Sprayberry is the one achool
that gives you personalized attention
and takes a real interest in your pro-
gress. Remember. . . just $6 starts youl
Mail the coupon today. Let the facts
speak for themselvea. Let us send you
our new catalog and sample lesson . .
and prove the kind of opportunity that
Sprayberry training canopen up for you.

AGE.

‘@
ADDRESS

o l‘ c"-y
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Listen to the EICO Hour, WABC-FM. N.Y. 95.5 MC, Mon.-Fri., 7:15-8 PM, & Sat. 11.12 PM.

the expens say EICO, 3300 N. Blvd., L.I.C. 1, N.Y, EI-]

Show me HOW TO SAVE 50% on 70 models of top- 1
quality: [} HI-FI [[] TEST INSTRUMENTS u
] “HAM” GEAR. [} Send FREE S8tereo Hi-Fi _
Guide. [T} Send FREE Short Course for Novice T
License. [] Send FREE Catalog & name of neigh ;
borhood EICO dealer. =
4

Name ... ’ . . °:
Address a
<

City........... Zone ... State ...

Tuner HFT90
o Kit $39.957.
wired $65.95°.
Cover $3.9 t
«One of the bes
buys” AUDlOcRAFT

AM Tuner HFT94

NEW ! STEREO
Automatic

STEREO Dual

Changer /Playes

Amplifier- | ired $65.95,
i 1007 (.7 mil § o acq Cover, kit $39.95. Wire
Preameiibel diamond. 3 ) Less Corar, Kt #9500, Cover & FET.
y
Kit $69.95. sapph dual s way Bookshelf
wired $109.95. $59.75 incl. FET. 2-Way B peaker
ngxcellent’” — System HFS1

complete with

Y REVIEW:
SATURDAY REVIEY

- USIC AT H E. ey o it
NG Amhs?i?iers (60, fac! [t
50, 35, 30, 22 it 39,85
Tl L ttereo Wired $47.95
Preamp 2 for Stereo)
kd ﬁi‘es' Wired $41.50. coupiste
o & STER
“Extreme thED
Hexibility . . . e baL
a barsaln"—“l-ﬂ REVIEW L » ek
STEREQ Dual Amp“ﬁeg% (gg. .Kié ggﬁgg
|iﬁerspol‘?:vz u.wagtt;; r‘:asoe') Wire
i | : 2 i ive hi efficiency
o 3050 it $34.95. E Hi-Fl quality to drive
Kit $99.50 trom M s351.95. gggake,s |2 onsert volume.

wired $139.50.
ired $114.95.

. Kit $74.95. Wired $

72”52173&;, kit $43.95. Wired $74.95-

...and in

'NSTRUMENTS

TEST

‘
-Signat acuum
e i ot ]
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how you can get an
Electronics Library
From Uncle Sam

By Harry Kursh
Books, booklets, magazines and pamphlets covering

all areas of electronics are yours for the asking.

Where does a radar air traffic control operator get his
training? What is the outlook for jobs in electronics?

What is the Russian word for semiconductor? ?‘;’
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The Selected List of
Government Publico-
tions Is issued every
other week and can
be mailed to you free
of charge. It includes
descriptions of pub-
lications, prices and
a handy order form.
At right is recent bi-
weekly list devoted
entirely to electron-
ics. related subjects.

The answers to all these questions can
be obtained from a single source: the
United States Government Printing Of-
fice. The answers may be found in the
ever-growing list of electronics publi-
cations produced and sold by Uncle
Sam. As a matter of fact, these ques-
tions hardly scratch the surface of the
amazing amount of authoritative elec-
tronics information you can store on
your own reference shelf—at bargain
prices!

Thousands of electronics reports, re-
search studies, technical bulletins and
handbooks are turned out annually by
such agencies as the Naval Research
Laboratory, the Army Signal Corps, the
National Bureau of Standards, the Fed-
eral Communications Commission and
the army of experts working on space
projects. Something new is added to the
list every day.

In its first year of existence (1861),
the Superintendent of Documents office
had only a handful of employees and
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sold less than $900 worth of publica-
tions. Today there are more than 500 on
the Superintendent’s staff, and they sell
an average of some 50-million publica-
tions a year. Finding the answers to
your electronics questions could be
something like looking for the prover-
bial needle in the haystack, unless you
happen to know how to go about it.
That’s why Electronics Illustrated asked
me to go to Washington and go through
the haystack with the experts.

Carper W. Buckley, Supt. of Docu-
ments, outlined the function of his office.
“We are strictly a sales and service or-
ganization. We do not make policy. We
do not dream up a single title, nor do we
ask any government official or agency
to produce a report or book on any sub-
ject. Everything we sell originates first
in some government agency. Suppose,
for instance, an electronics engineer at
the National Bureau of Standards has
made a technical report to his superiors
on the subject of new transistor applica-
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tions. They decide that this report is of
widespread interest to their own staff,
other government agencies, and the gen-
eral public—scientists, engineers, in-
ventors, and hobbyists.

“They then place an order for several
hundred copies to be printed by the
Government Printing Office for official
use, and they pay for this from their own
budget. At the same time, we will be no-
tified that this publication is being
printed, together with a recommenda-
tion that a certain number of extra
copies be made available for public sale.

“We consider the recommendations
against our own experience and previ-
ous sales records of similar publications,
and then we place our own supplemen-
tary order for additional copies. We add
50 percent to the cost of production and
establish the selling price to the public.”

Since the cost of production, however,
does not take into account such factors
as writers’ salaries, editorial work, and
the enormous amount of research, time
and effort that went into gathering the
material for the publication, almost
everything sold by the Supt. of Docu-

ments represents a spectacular bargain.
Right now, he has available for sale ap-
proximately 30,000 different titles, cov-
ering a wide variety of subjects, among
them hundreds of volumes covering
electronics from every conceivable
angle—television, radio, radar, and
communications.

Many electronics publications are
printed and never made available for
public sale. Contrary to popular myth,
however, most of these are not classified
documents and can be obtained, some-
times free, if you know where and how
to do it.

There are three basic tools provided
by the Supt. of Documents to help you
get what you want: (1) Price Lists of

‘government publications; (2) lists of

Selected Publications; and (3) the
Monthly Catalog of government publi-
cations. Since these represent the key to
a priceless mint of electronics informa-
tion, let us consider them separately.
Price Lists: These pamphlets cover
certain broad categories. There are
about 45 price lists and each contains a

.comprehensive listing and descriptions

Price List 82 is also free for
the asking. It contains twelve
pages detailing publications
available that fall into the
categories headlined on its
cover. It is revised and up-
dated annually—an easy to
read and valuable bibliography
for the hobbyist and engineer.
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of the publications, their prices, and
how they may be ordered. Price List No.
82, for example, is called “Radio and

Electricity, Electronics, Radar, and
Communications.”

Each price list represents all the pub-
lications available for sale in its cate-
gory, and each is free for the asking. The
Supt. of Documents revises each price
list about once a year, bringing it up to
date. If you obtain PL 82, the inside
of the cover page will provide you with
a complete breakdown of the other price
lists. If you are interested in electronics
information which may be buried in
some publication on mathematics, or
physics, or weather and astronomy, you
can check the complete set of price lists
and perhaps ask for PL 48—“Weather,
Astronomy, and Meteorology”; or PL
64—"Scientific Tests, Standards, Mathe-
matics, and Physics.” By reading the de-
scriptive matter in each of these price
lists, you may find the exact publication
you need.

Lists of Selected Publications. These
are issued bi-weekly to keep you in-
formed on a variety of reports, pam-
phlets and books of outstanding interest
to the public, or which may have come
out after the comprehensive price lists
were compiled. A recent Selected Publi-
cations list, for example, featured titles
ranging from “Radio Instruments and
Measurements” (a 345 page illustrated
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If you live in or near
the District of Colum-
bia, or have occasion
to visit there, be
certain to browse
through the modern
bookstore at the Gov-
ernment Printing Of-
fice. You'll be amazed
at the wide variety of
subject matter of-
fered by Uncle Sam.

book for $1.25) to “Introduction to Elec-
tronics,” (only 35 cents).

You can obtain every issue of Se-
lected Publications merely by asking
the Supt. of Documents to place your
name on the mailing list. It’s free! One
indication of the importance of this sub-
scription service is the fact that more
than 500,000 persons are now on the
mailing list.

The Monthly Catalog. This publica-
tion is the key to all publications on sale
and those which may never be offered
for sale, yet are available to you. The
importance of the Monthly Catalog lies
in that it is a comprehensive, up-to-date
listing of all publications issued by all
officials and agencies of the United
States, and each issue contains a subject
matter index which, through a system
of cross-references, helps you locate
electronics information in the most ob-
scure sources. The December issue of
the Monthly Catalog contains a cumu-
lative index to the subject matter
contained in all the government publi-
cations for the preceding year. Also,
whenever a particular publication may
not be available for sale, the Monthly
Catalog shows which agency published
it. Sometimes you can obtain a free
copy directly from the agency. The
Monthly Catalog is sold by subscrip-
tion, $3 per year, through the Supt. of
Documents. [Continued on page 127]
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By Len Buckwalter
Electronics goes to the ""dogs" with a 90 sec. cooker

ERE’S an item that will tickle the taste buds of the true ther-
mokynophagist (From the Greek: thermo-heat; kyno-dog;
phagist-eater) . From a cold start it will do your dogs to a scrump-
tious turn in about 90 seconds. Persons biting into one of these
P=I2R franks have been known to exclaim, “Ach, vat a vunder-
bar viener!”

The electronic principle: a hot dog speared across 117 volts AC
acts like a variable resistor. At first, just enough current trickles
through to cause slight heating within the frankfurter—which
liquefies some of the fat. Resistance drops and a condition some-
what similar to thermal runaway in a transistor occurs; more
heat, more current. Fortunately, the process begins to taper off
in about two minutes and won’t turn the hot dog into a charcoal
stick if cooking time is accidentally doubled.

To prevent shock hazard, the unit is built into a Bakelite case




All the major parts used in construction
are shown here. Note card with skewers.

Schematic diagram of circuit has hot
dogs (HD) between parallel skewers.
Interlock (INT) avoids shock hazard.

W7VAC . Complete hot dog cooker is shown below
with the cover removed. Two L-brackets
{not visible), hold male plug to case.

HD
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Finger points to curl at end of skewer. Screws
secure both skewer and rubber feet to case.

and uses an interlocked AC cord. When
the top cover is removed, both sides of
the AC line disconnect from the exposed
skewers within the case. The interlock
is the familiar TV-type ‘“cheater” cord
and plug; installed as shown.

The skewers, upon which the franks
are pierced, are stainless steel pins bent
into proper shape. Note how they are
held in place by machine screws,
washers and nuts inserted through holes
in the case. These screws also hold the
four rubber insulating feet.

Although the cooker is simple in con-
struction, there is one critical factor.
This is the contact area of the skewers
that hold the franks. If heating is found
to be insufficient, surface area must be
increased. This can be done in two ways;
increase the length of the skewers so
they completely pierce the hot dog, or
use double skewers on each side.

Wiring between the AC plug and
skewers is done with #18 enamelled
wire. In the model shown here, #20 was
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AC interlock socket is mounted to top panel
with screws and nuts. File screws to fit well.

used; each conductor consisting of a
twisted pair for rigidity. Solder lugs
under the screws that hold one end of
each skewer are convenient connection
points for the wires.

After each use, the cooker requires a
minimum amount of cleaning to remove
flecks of grease that drip to the bottom
of the case. It’s best done with a soapy
sponge—do not submerge in water—
then wiped clean (there is no need to
run water into the case). Be sure to re-
move any carbon that forms on the
skewers. 3

PARTS LIST

INT—Interlock consisting of TY "'cheater'’ cord and
matching chassis-mount AC plug

Bakelite case—63,"x5t,"x2)/," with matching panel
(Lafayette MS-218 and MS-219). A Lucite cover
may be substituted

Skewers—Stainless steel, found in supermarkets or
houseware stores (Type used in cooking turkeys)

Rubber faet—Four l/3-inch OD {Walsco Cat. No.
7054-F

Handle—Available in most hardware stores
Misc.—4-40 machine screws and nuts, two solder
lugs, #18 enamel wire, two small L-brackets




Special Report--Cryog_eriic "

Infrared detection { r :
gear is super- -
chilled by this 8-oz.
cylinder contain-
ing helium at 300
psi in a tiny com-
partment. Plastic
piston is cold end
of tube which re-
frigerates -350° F. /

hot future for

Super-Cold Electronics

By E. M. Delman
Strange things happen near absolute zero, —460° F.
Result: New readlities and exciting possibilities.

T its bitterest, the South Pole dips to —100°F. But the dozens

of cryogenics laboratories throughout the world don’t even

get into business until they create the incredible chill of —300°F.

And with a little added effort, they can push temperatures of

gases, metals, and electronic equipment almost down to —460°F

—or zero degrees on the Kelvin scale—absolute zero. You just
can’t get any colder!

At a few degrees above absolute zero some spectacular physical
effects of special interest to electronics take place. By utilizing
these effects, specialists in super-cold electronics are close to
making, or hope to make the following:

® A giant computer that will fit into a shoe box.

® An electron microscope that will enable man to look into
the atom for the first time.

® A DC to AC amplifier with no drift and no noise.

® Resonant cavities for use in oscillators that would be so
stable (drift-free) that they could be used as frequency standards
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Cryotron electronic switches operate in
helium at .-452°F to take advantage of
superconductivity. There are six eryotrons
on this wafer of thin tin and lead deposits.

Superconductivity, where certain metals
lose all electrical resistance, can cause
lead to fioat. Lead sphere in liquid helium
is supported by magnetic field in rings.

There are now mare than 140 installations
of the ADL Collins helium cryostat, the
instrument which has become a basic
tool for ultra-low temperature research.

Please turn page
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Special Report--Cryogenics

Liquid oxygen
{LOX), used large-
ly as-a high-eaergy
missile and rocket
fuel, is here frozen
into a cone. What
happens ? The solid
oxygen has de-
veloped magnetic
troperﬂes it didn'¢
ave as a liguid
and can be at-
tracted by a per-
manent magnet.

34

Germanium resistance thermometer, developed by Bell Labs, measures
temperatures near absolute zero with extreme accuracy. As ultra-low
temperature varies, the resistance of germanium (Ge) changes; change in
resistance can be read as temperature with a specially calibrated ohmmeter.
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Stronge behavior of some metals near abso-
lute zero enables this super-gccurate gyro
sphere to be suspended solely by a magnetic
field so that it can rotate rapidly in a vacuum.

in broadcasting. Their accuracy could
approach that of the atomic clock, the
most accurate timepiece in the world.
Cryogenic electronics engineers have
already constructed navigational gyros
of greater stability than any previously
known. These gyros are set to go into
electronic, self-correcting inertial guid-
ance systems for ships, space vehicles,
and guided missiles. Noise-free ampli-
fiers for radio astronomy, long-range
missile-detecting radars, and deep-space
communications also depend on ex-
treme cold, as do some infrared detec-
tors for military and peacetime uses.
At absolute zero all atomic motion,
which we sense as heat, is believed to
stop. Fortunately, this theory breaks
down a few degrees above absolute zero
—and many unexpected and highly use-
ful phenomena occur in this twilight
zone. Since scientists can never really
create absolute zero (although they get
within a few hundredths of a degree),
this “discontinuity” works in our favor.
The refrigeration device that makes
cryogenics possible is called the “cryo-
stat.” It is simply an outer container for
liquid helium or liquid hydrogen—the

July, 1960

Experimental maser "package': two black
drums in foreground are coils of aa electro-
magnet, while silver flask holds liquid gases
which keep ruby crystal close to absciute zero.

two coldest substances known to man—
surrounding an inner container to hold
the material under study.

Electronics engineers are most in-
terested in cryogenic temperatures be-
cause of what they do to certain metals
and compounds. Within a couple of
dozen degrees of absolute zero these
materials become ‘“superconductive.”
That is, they offer no resistance to cur-
rent. Mercury, lead, tin, columbium,
and tantalum, plus 15 other metals have
been found to “give up the fight” near
absolute zero.

When a current is induced in a super-
conductive ring, it apparently runs cn
forever without any applied valtage. In
one experiment, an induced current ran
on without aid in a superconductive ring
for two years—until the experimenter
got tired of watching!

Such a current also creates a mag-
netic field which remains constant in-
definitely, an effect known as “magnetic
flux trapping.” Super-conductors are
also magnetic insulators. Up to a certain
strength, a magnetic field cannot pene-
trate a super- [Continued on page 119]
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triple threat dashboard panel will

By Paul Hertzberg

SIMPLE auxiliary instrument panel that can be constructed

and hooked up in a few hours can save you many expensive
repair bills on your car. The addition of an ammeter, voltmeter
and oil pressure gauge will give you the inside story of how your
electrical system is operating and whether the engine is receiving
lubrication.

The three meters mounted on the panel have disappeared from
auto dashboards during the last few years and have been replaced
with a variety of warning or blinking lights. Usually when these
so-called “idiot” lights come on and stay on, serious troubles have
already developed and the car may not be safe to drive. Our new
panel doesn’t remove the function of the existing lights, but rather
adds the auxiliary gauges. Due to the vast differences in instru-
ment panel shapes it is impossible to describe one panel to fit all
cars. Cut from 3/16” Masonite and painted to match the dash
color, the one shown will be an attractive addition to your dash-
board. An aluminum panel can also be used. Small Li-brackets and
6-32 hardware mount the panel to the edge of the dashboard.
It may not even be necessary to drill any holes under the dash

Electronics Illustrated



TO GAUGE
CONNECTION "SENDER"

ENGINE

BLOCK
v = oy
[ ]
—
po - wll
OIL PRESSURE ‘
SENDER
ot
Fig. 1. New oil pressure sender
is tightly screwed inte engine
block. Fig. 2. An clternate
hook-up where the old signal ORIGINAL
light switch and the new send- ki)
er can be used simultaneously.
Be sure to shut off the engine NEw LEAD TO ﬁéﬂ#k;s:‘%[ggATOR
when changing connections. PANEL OIL GAUGE
SHORT
MIPPLE
m-lm
CONNECTOR
NEW
PRESSURE SENDER : ek

. The original indicator switch left, and new pressure sender on engine block.
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REAR OF
VOLTMETER

+

Fig. 3 and Fig. 4 indicate
the connections needed
for the voltmeter and
ammeter. The polarities
shown are based on the
use of negative ground
system in car's wiring.
Polarities must be re-

versed for positive gnd. REAR OF
AMMETER

I STARTER ko
'j* RELAY '{"

e e e — :

HOLES CUT TO FIT GAUGES USED

MASONITE OR ALUMINUM

Fig. 5 shows relative size of panel required. Fig. 6 is wiring guide for panel
lamps in a 12-volt electrical system. At right, the panel lights are connected
in parallel for 6 v use. Two | brackets hold the panel securely to the dash.
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because many cars have a dozen holes
already drilled during the car’s manu-
facture. The ammeter leads and the oil
sender wire can be run through existing
holes in the firewall where the other
2lectrical leads now pass. If feasible, the
gauges may also be mounted directly
into the dashboard or fitted into unused
clock openings.

It is important for you to disconnect
the battery leads while making any al-
terations to avoid damage from an
accidental short circuit. Especially re-
member not to remove the oil gauges
while the engine is running. The oil is
under 40-60 pounds per square inch
pressure and you can get a face full if
you’re not careful.

A variety of oil pressure gauges may
be used. The basic difference between
them is slight. One gauge can be illumi-
nated from behind the instrument panel
while others need light shining directly
on the face of the meter. The mechanical
tvpe of gauge has more scale divisions

July, 1960
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PARTS LIST ILI::

Ammeter Stewart-Warner 30-0-30 (2 1/1&"}
indirectly lit L o

Stewart-Warner 30-0-30 {27) 51' L 'y

Sears-Roebuck 30-0-30 (2 1/1€°} $1.50

Shurite 30-0-30' #5215 (2 5/14”) $2.50 !

Yoltmeter Shurite 0-15 volt #5108 2 5/167 ﬂ.ﬂ:‘:
Shurite 0-8 volt #5106 2 5/16” $1.85

Pressure Stewart-Warner 12 volt 306 G Y3 Z
Gauge electric sender $16 s
Stewart-Warner & volt 305 B 353 $d
Sears-Roebuck non-ilum. mechanical
gauge $2.19 I {
© #£6-32 hardware

Misc.
I Masonite panel

L brackets

10 insulated wire

14 or #1016 insulated hookup wire

£47 pilot light bulbs and sockets
ouch-up paint to match panel to
dashboard color

Optional "T'' connectdr, Yy tc A"
reducer g

than the electric type and it is possible to
detect slight rises or drops in pressure.
This type is slightly more advantageous
to use on modern engines that are very

[Continued on page 120]
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i#'s easy to keep a legal log if you use
a fill-in-the-blanks fogbook. if you make
your own logbook, be sure to include ali
required info. Asterisked columns are
must information. “Bud" is missing some.

Your transmitter has a milliammeter, but
how're you going to know your input
power to the final stage unless you also
know plate voltage? Voltage remains
constant, but check fairly occasionally.

Grid dip meter satisfies requirement for
independent frequency measuring gear.
Other uses: absorption-type wavemeter,
parasitic locater, transmitter and an-
tenna tuner, receiver alignment, etc.
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Are You a Legal Ham?

By Howard S. Pyle, W70OE
Without knowing it, you may be asking for an FCC
“pink slip.” Here's a checklist reminder for hams.

RTUNATELY, the FCC has had to deal with a remarkably
small percentage of violators in proportion to the total ham
population, now over the 200,000 mark. Amateurs have done a
fine job of self-policing throuzh a large force of volunteer “official
observer” amateur stations. But in view of the sharp rise in the
FCC’s “violation curve,” due primarily to Citizens Banders with
little technical knowledge and a vague notion of the rules and
regulations, radio stations in general may come in for more care-
ful scrutiny. Perhaps now would be a good time to run a con-
structively critical eye over our regular ham bands, both from
the standpoint of legal equipment compliance and operating pro-

cedures.
Where can you go wrong? Here’s a partial checklist:
lnput power to final amplifier Crystal control (Novice only)
Key clicks Overmodulation
Sideband splatter Harmonic radiation
Off-frequency operation Coneirad equipment
Log-keeping Independent frequency measurement

[Continued on page 121]

Most often neglected
requirement Is that of
Conelrad menitoring.
This commercial mon-
itor was modified by
author, who put an
"Alert Alarm" indi-
cator light in paraliel
with buzzer., When
broadcast station
carrier fails, bumer
and light operate
simultancously and
meter drops fo zero
providing sure-fire
monitor alarm well
above requirements.
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External Telephone Bell

By Ronald Benrey
Hear the phone ring anywhere in the house or gar-

den. No wiring connections into phone are needed.

In the photo above, telephone rests on chassis of amplifier. Fuse, pilot light
assembly and on-off switch are right front. An induction pick-up protrudes
beneath phone at upper left. Below is underside view of complete unit.




Taly, 1960

In the wiring gquide, the perforated board is displaced aboave main chassis to
clarify connections. Be careful to mount transistor terminals as shown at top.

ALTHOUGH the average telephone bell is loud enough to be
heard in rooms adjacent to its location, it is easily drowned
out by background noises. The device described in this article
solves the problem of the “unheard bell.”

The magnetic field preduced by the ringing bell is detected by
an induction pickup placed directly under the telephone, ampli-
fied by a two stage transistorized amplifier. The amplifier keys a
transistorized relay, actuating one or more- indicating devices
(bells, buzzers, lights, etc.) which may be located anywhere in
your home. The unit makes a useful weekend project, and if all
new components are used it should cost slightly more than $15.

Begin construction by mounting the components on the Bake-
lite sub-chassis using the accompanying photographs as location
guides. A notch must be cut out of the sub-chassis to provide
clearance for the relay, which is then secured to the sub-chassis
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Dotted line indicates

pilot light (1) with

buil¥-in resistor. Po-

larity of electrolytics
and diodes Is critical.

Jdf FROM INDUCTION PICKUP

Adjust spring strip on the LB5 relay until it
pulls in when connected to o 15 volt battery.

with angle brackets of suitable size.

The two audio transistors are
mounted in miniature sockets, and the
power transistor is bolted to the sub-
chassis with machine screws. When
mounting the power transistor be sure
to scrape away the paint around the
mounting holes. This is a precaution
taken to insure a good connection to the
metal case of the transistor, which is the
collector terminal.

When connecting the electrolytic ca-
pacitors, the selenium rectifier, and
germanium diode, be sure to observe
correct polarities, as you will destroy
these components if they are placed
“backwards” in the circuit. Since the
germanium diode is heat sensitive it is a
good idea to use a pair of needle-nose
pliers as a heat sink when soldering to it.

The relay used in this device was
chosen because of its low cost and small

4

Top view of sub-assembly. Alfow space around
rectifier and TR3 for adequate ventilation.

size. However, it will have to be “sensi-
[Continued on page 128]

PARTS LIST

R1—22 ohm resistor !5 watt

R2—I10 ohm resistor 2 watt

R3,R7—100,000 ohm resistor I/ watt

R4,R8—10,000 ohm resistor 1, watt

R5,R9-—4,700 ohm resistor V3 watt

R6,RI0—1000 ohm resistor ']2 watt

RI1—2,700 ohm resistor Y2 watt

R12—2,500 ohm potentiometer, {miniature)

RI3—| megohm potentiometer, {miniature)

C1,C2—50 mid electrolytic capacitor 50 voit

C3,C5,C6—50 mfd miniature electrolytic 25 volt

C4,C7—I10 mfd miniature electrolytic 25 volt

C8—.25 mfd capacitor 50 volt

TI—Filament Transformer 6.3 volt (Stancor Pé134

T2—Filament Transformer 25.2 volt {Stancor P6469

TRI,TR2—Transistor ZN44

TR3—Transistor 2N25%

GR—INMA Germanium diode

SR—Selenium diode 75 ma

RY—Relay 5000 ohm coil (Potter & Brumfield LBS5)

F—Fuse I/i0 amp in hoider

|—Pilot light assembly with built in resistor

SW-—Toggle switch (SPST)}

Ji,J2—Standard insulated phone jacks

Case—7"x7""'x2” aluminum chassis with bottom plate

(Bud AC-405)

Misc,—~Hardware, Bakelite board, flea clips, knobs,

paint, induction pickup (Lafayette MS-16)

Electronics Illustrated



beethoven, bop
and barbecue with

Outdoor Hi-Fi

By Victor Brociner

OU’VE doubtlessly heard railroad station

and ball park public address trumpets

squawking away on the near edge of unintelli-

gibility. This summer you may be surprised to see

similar appearing horns perched atop a tree or sun

porch piping honest-to-goodness hi-fi music to some
grateful audiophile relaxing in his hammock.

The secret of these outdoor horns—whose frequency
response and clarity come close to indoor hi-fi standards
—lies in their very special construction. They are usually
coaxial jobs with horn loading of both the woofer and
tweeter. Clever physical design has not only extended
the low range frequency response (the highs are no prob-
lem) but, in addition, provided a weather-proof housing.

The internal construction of a couple of typical hi-fi
outdoor horns is shown on page 46. Note that there are
separate drivers (woofer and tweeter) designed to
cover the audio range from around 100 cycles to 15000
cycles with the crossover point at about 1 ke. The rela-
tively high low-frequency rolloff is due to the small physi-
cal dimensions of the horn which is only 15” in diameter
and 12” deep. In general, you could say that the bigger
the horn is, the better bass response it will have—and the
more expensive it will be.

How do you connect them up? It’s easy. The speakers

have built-in brackets—simple to attach permanently
to the side of your house, awning frame, or to trees.

Connect the speakers to your regular amplifier (stereo

or mono) indoors with ordinary plastic or rubber in-
sulated lamp-cord, and there you are.
When you hook up one of the outdoor speakers

p% you’ll notice that their tremendous efficiency pro-

\ vides ample sound even from a low power ampli-
fier. Such efficiency is needed because outdoor

> N speakers operate unaided by the reflections
/ 45



Atlas Sound Corp.

Three typical outdoor
hi-fi loudspeakers are
pictured at right. All
are high-efficiency
horn types, weather-
proofed and with
special mountings.

Electro-Voice, lnc.

Cross section view showing construction of two outdoor hi-fi horn loud-
speakers. In each, a cone-type woofer faces toward the rear of the unit
and radiates through a folded horn. The tweeter is also horn loaded.
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=
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from walls, floor and ceiling that occur
inside rooms. For the same reason, out-
door speakers should have good disper-
sion, for there’s no off-the-wall bounce
to spread the sound around.

Outdoor stereo requirements are
much the same as indoors, modified
somewhat by the fact that one will tend
to listen outdoors at a somewhat greater
distance. The stereo spacing chart is a
convenient means for determining cor-
rect speaker spacing for a given listen-
ing distance.

If you don’t want to be bothered to
get up and go indoors to adjust volume
or balance, a remote volume control is
a great convenience. Li-pads, which keep
the load on the amplifier constant as the
volume is varied will serve nicely. It is
suggested that the controls be mounted
in a small standard black Bakelite box.

Do not use a metal box and be sure to
wse insulated connectors on the ampli-
fier cable. The reason for these precau-
tions is that most amplifiers and tuners
have small noise filter capacitors con-
nected between chassis and the power
line. It is possible, if the line plug is in
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the socket in the wrong position, to ex-
perience a slight shock, especially when
standing on moist ground. Avoid touch-
ing the “live” speaker wires or terminals
when the amplifier is plugged in. Do not
just turn the amplifier off, pull the plug!
Speaker phasing and balancing
(when using two speakers for stereo or
mono) can be accomplished in the same
manner as for indoor speakers. If doubt
persists regarding correct over-all phas-
ing, a simple test can be made to deter-
mine whether your connections are
correct; play a mono record, using a
stereo pickup and with all controls set
for stereo. While listening from the
usual position in front of and midway
between the speakers, reverse the con-
nections to one speaker. (Unless you
have a long set of leads or extraordi-
narily long arms, it will be more con-
venient to have someone do this for
you!) Do this during a passage that is
fairly heavy in the bass. One of the two
methods of connection will result in
somewhat more bass reproduction than
the other; the one with the greater bass
represents correct phasing. %

Stereo spacing chart.
This chart enabies you
to determine the
spacing between
speakers in relation
to their distance from
the listemer. Two
scales are provided.
Use either both outer
figures or both inner
ones. Example (A)
Center of listening
area is 40 ft. from
speakers. Distance
between the speakers
should be 24-32 feet.
In {B) the speakers
are set 12 feet apart
yielding a listening
20 distance of 14-20 feet.

: |
20 40 80

| University Loudspeakers,
80 Inc.

DISTANCE BETWEEN LISTENER AND LOUDSPEAKERS IN FT,
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“Wow! Fifteen watts output—and it isn’t even plugged in!”

Monkey Business

We knew evolution and do-it-yourself electronics

had come dlong way ... Exactly how far surprised
even us. Send that monkey a free subscription!

“If 1 don’t get this

thing figured out pretty
soon I'll miss that
Tarzan movie. . .”

Electronics Illustrated



“Now let’s see—
If E-MC2 and W=IZR. . .
Yeah, I shoulda used a bigger resistor.”

Photos by Larry Kiein




ham hauls 'em in by radio
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R/C Rod and Reel
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By Mike Lynch

GEORGE BOLING, W6NOD, was sitting peacefully by the
banks of a river near Sacramento, a push-button switch in
his hand, when a California fish and game warden “snuck up”
behind him.

“What’re you doin’, mister?” the warden asked.

“Fishin’,” George replied.

“C’mon now! You can’t pull my leg. Where’s your pole?”

George pointed toward the middle of the stream where a small
wooden hull was moving slowly against the current, sporting an
antenna, a rod and reel and a couple of colored balloons which
were bouncing in the gentle breeze.

The warden scratched his head and walked away.

That boat in midstream was George’s brainchild—a masterful
combination of his two favorite hobbies, ham radio and angling
for steelhead trout.

How does he do it? Once the boat is launched, the rudder is
locked and the motor switch is turned on. As the boat moves into
fishing waters, George takes over by radio control (with a three
watt crystal-control portable rig which he built himself) . When
he presses the control button, the boat steers to the right. When
he releases the button, the boat veers to port. As long as the boat is

Four-foot long plywood hull fits in auto trunk. It Is powered by a 6-volt car
battery fixed with rheostat control. The propulsion system consists of a fan
motor from an auto heater shafted to a 2-inch propeller. R/C hybrid receiver
has a CK722 transistor and an RK61 relay tube. Abaft the receiver is windshield
wiper motor, used for rudder control, and meter for monitoring the battery.

Electronics Illustrated




Boling never gets wet or tired when he
goes fishing, yet he catches his share of
steelhead trout and striped bass. His R/C
rigged automatic fishing boat can be made
to play fish like expert angler. Note xmtr.

Here W6NOD fixes a wobbler lure to boat's
line, 50' of which is slacked off during R/C
trolling. Balloons swing down, float on
water when fish bites. They also keep the
boat from being pulled under by a big one.

under control, a running light on the
stern stays lit.

When a fish bites, the tension on the
rod acts as a switch to send the reel
a-winding slowly. The tension also acts
on the rheostat, causing the propulsion
motor to speed up. By radio-controlling
the rudder, which sculls, George can
keep the boat heading against the fish
until the fish gives up the fight.

Then, with a smile on his face, George
heads the strange vessel back into
shore.

Occasionally, as do radio-controlled

July, 1960

model airplanes, the automatic fishing
craft takes off for parts unknown. Who
gets the blame? Generally it's some un-
known ham in New York whose kilo-
watt signals are bouncing off the
ionosphere right into the boat’s little
antenna. This is when electronic angling
really becomes a challenge. George can
spot what is happening, if he happens to
be looking. The boat most often takes a
few erratic turns before setting out on
its own. Then he simply employs the
necessary push button skill to bring her
under control again. -§-
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Firestone physicists record noise and vibra-
tion in road test of experimental tires. Tapes
(4-channels) are analyzed and charted in lab.
Polyester (see chart) gave more even ride.

Because of physical danger involved
in high speed tire test with dyna-
mometer that spins tires In excess of
500 mph, this Goodyear technician
monitors the impending blowout
with the aid of closed circuit TV.

Electronics and Safer Tires

NEARLY every step in the manufacture and testing of the
modern auto tire is handled by electronics. For instance, an
infrared analyzer monitors the flow of gas in a petrochemical
plant for impurities before the gas is polymerized into rubber.
At the Esso Research lab in New Jersey, a small sample of new
synthetic rubber (one of many samples) is struck by a hammer
while electronic strain gauges feed the reaction into a computer
for comparisons. When a test calls for destruction of a tire,
engineers can safely follow the blowout “close-up” by means of
closed circuit TV. Other electronic tests are pictured here. &

vwvﬁ\vvvaVV A A A 4
X PR

AWRWRUBL LA

Fluoroscope and X-ray devices take the guess- Accu-Ray system detects slightest variations
work out of tire inspection at Goodyear. in thickness of coated tire fabric by passlnz
Circled area in "Inside-the-tire"” photo reveals beta rays from strontium-90 isotope throug
trapped air, a major production problem. fabric into ion chamber for measurement.
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2-Tube
Binaural
Receiver

By George Byron
Simple circuit picks up AM-FM
simulcasts for 3-D reception

IF you want to get a taste of stereo via FM-AM broadcasts and
are not inclined to shell out the money just yet for expensive
receivers, this little set is your baby. Only two tubes and asso-
ciated circuits of a super-regenerative (FM) and regenerative
(AM) design, deliver to you a choice of either FM or AM pro-
grams or simultaneous broadcasts through a pair of inexpensive
stereo headphones.

Remember this is basically an experimental device and is in-
tended for use in areas with strong signal strength. Don't expect
this little job to be anywhere
near the equal of a com-
mercial AM-FM rig.
There’s lots of latitude
for experimentation, so
don’t be afraid to try,
for example, different
number of turns for
L4 or a different out-
put tube for V2.

In many areas of
the country, AM-
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Details above shew wiring of the two tuning circuits; AM section at left, FM at
right. Note spacing and relationship of L1 and its antenna coupling loop.
Jack detail at left, below, shows "hot'' contact (C); lug (A) is grounded to
chassis. Note that can capacitor C12 is mounted on insulating plastic plate.
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FM stereo musical broadcasts have
been available for some time. The left
side of the orchestra is usually trans-
mitted over FM carrier: the right side
over AM. Your local newspaper will
supply information regarding the simul-
taneous FM-AM broadcasts. Although
this two-tube receiver cannot be con-
sidered high fidelity, the headphones
will add the remarkable qualities of
direction and depth which are missing
in ordinary single-channel broadcasts.

Because stereo broadcasts are less
frequent than the monophonic type, a
three-way switch (SW2) has been in-
corporated in the receiver’s output cir-
cuit, which will permit you to utilize
both earphones for either FM or AM
broadcasts alone.

You should have little trouble con-
structing this unit, for parts values are
not critical. Aside from keeping RF
leads short, a 20% deviation from value
of parts listed is okay.

The AM signals are picked up by the
AM antenna and induced into the tank
circuit comprising L3 and C6. The
tuned signal is fed to the grid of V1B
where it is detected and amplified. A
portion of the amplified signal energy
is fed back from the plate via the tickler
winding (L4) to the secondary of L3.
This causes regeneration and serves to
increase the [Continued on page 123)
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Complete

full wave

schematic
of binaural unit. FM
or AM section may be
built as individual re-
ceivers. Power supply
may be tube operated
rectifier.

PARTS LIST

Capacitors

all fixed capacitors have 350 volt rating or above

C1—35 mmfd variable {Hammariund MC 35S or
equiv.)

C2—50 mmfd mica

C3—.0033 mfd disc

C4,C10—.005 mfd disc

£5,C11--.02 mfd paper or disc

C6—365 mmfd variable

C7—250 mmfd mica

C8,C9—.001 mfd disc

C12—20 mfd @ 350 volt electrolytic can capacitor
{with insulating ptate and shield)

C13,C14—20-20 mfd @ 350 vo!t dual electrolytic
can capacitor

Resistors

RI—1.8 megohm, Y2 watt

R2—| megohm, 2-watt (part of L2)

R3,R5—22,000 ohm, 2-watt

R4,R10—50,000 ohm, 2-watt potentiometer

R6,R11—3.3 megohm, !4 watt

R7,R12—100,000 ohm, Y4y watt

R8—2.2 megohm, '7 watt

R9—47,000 ohm, 2-watt

RI3—4700 ohm, 2-watt

Ll—4 turns # 14 copper wire on %", | turn
coupling loop

L2—25 turns #30 wire on R2

L3—Broadcast band antenna coil with tickler
winding added

L4—tickler winding (25 turns of #30 wire
closewound }o secondary of L3)

RFC|1—Any small RF choke, 25 microhenrys or more

RFEC2—2.5 millihenry choke

T—Power transformer Primary: 117-volt; Secon-
daries: 125 volts @ 15 ma, 6.3 volts @ .6 amp
{Stancor PS-8415 or the equiv.)

SR1,SR2—130-volt silicon rectifiers (Sylvania SR
200 or equiv.)

SWI—SPST Switch

SW2—4-pole, three pos, switch; 2 poles unused
{Lafayette SW-30)

Headphones—Stereo, crystal—100,000 ohms

JI,J2—Miniature phone jack

VI—I12AT7

V2—12AX7
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Transistor
Testing-2

Continuation of our series with an

analysis of leakage and gain tests.

IN checking transistors, two tests are always performed—leak-
age and gain. Of the two, leakage is always checked first
because it is the more sensitive indicator of the condition of a
transistor. High leakage will almost always drag down the gain
and increase distortion. If a transistor passes the leakage test, it is
then checked for gain.

In nearly all of the commercial transistor testers designed for
the technician, leakage tests are performed in one of two ways.
The most widely employed method is the Icgo test shown in Fig.
1A. In this test, a meter, resistor, and a battery are connected in
series. If a PNP transistor is being checked, the positive terminal
of the battery connects to the emitter while the negative terminal
is attached to the other end of the circuit which terminates at
the collector.

Current flow through the circuit is a function of temperature,
the resistivity of the germanium or silicon, and the applied volt-
age. Any contamination on the surface of the transistor, or a short
circuit within the device, will produce a high reading on the
meter.

This leakage test is referred to as Icgo because the current (I)
is flowing between the collector (C) and emitter (E), with the
third element (base) open (O). The foregoing test provides
enough current to actuate a milliammeter and this is the chief
reason for its popularity. Perhaps a more sensitive indicator of
the leakage condition of a transistor is the I¢cpo current. (Fig. 1B.)
Here, leakage current is measured between the collector and
base, with the emitter
open. Since the transistor
is reverse biased, ideally

&:‘ F—’\N\}\—— no current at all should
e ey (8) How. Practically, if a tran-
i o sistor is in good operating
= *sv A . condition, this current will
100 &] Vs = be very low; no more than

PNP L

*I 10 or 15 microamperes.

Since the Icgo test re-
Fig. 1. Leakage tests. (A) collector-emitter current with quires a highly sensitive
open base. (B) collector-base current, open emitter. meter movement, most of
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Fig. 2. Early GE tester uses separate sockets
for PNP, NPN transistors; leakage is read first.

the low-cost transistor testers instead
measure the larger Icgo current.

Gain Measurement

Once it has been established that the
transistor leakage falls within accept-
able limits, the next test is the measure-
ment of the DC beta gain of the
transistor. This test is usually per-
formed by introducing a small current
into the base circuit and noting the ratio
of increase in collector current. There
are several ways to do this as we shall
see when examining the various com-
mercial testers.

Commercial Testers

One of the first transistor testers
available was manufactured by General
Electric. See Fig. 2. Separate sockets are
used for PNP and NPN types and the
Iceo leakage test is used. When the tran-
sistor is inserted in the appropriate
socket, the leakage current flow will be
indicated by a 0-3 ma meter. As long as
the needle comes to rest at some point
other than BAD, it can be assumed that
the transistor leakage is within normal
limits.

After this has been established, the
appropriate gain switch is depressed.
This connects a 200,000-ohm resistor to
the transistor base into which a current
of 30 microamperes flows. A larger cur-
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rent should flow in the collector circuit
which is indicated by the meter. GE’s
instructions indicate that an increase of
at least one division on the scale repre-
sents an acceptable current gain.

Note that the actual value of the beta
of the transistor under test is not di-
rectly given by this instrument. Rather,
a relative reading is taken and so long
as the needle moves a sufficient number
of divisions for the gain test and the
leakage does not exceed a certain value,
the transistor can be presumed to be
satisfactory.

Knight-Kit Transistor Tester

Another inexpensive transistor
checker is marketed by the Allied Radio
Corporation as their Knight-Kit Tran-

Fig. 3. Transistor tester available in kit form
from Allied Radio. S-1 is in leakage position.
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Fig. 4. Triplett Model 690-A tester measures
beta directly after calibration procedure.

sistor and Diode Checker. The internal
circuit arrangement (Fig. 3) is quite
similar to Fig. 2.

In use, the transistor is inserted into
the tester and the switch labeled LEAK-
AGE-GAIN is set to the GAIN position
and calibration control R, is rotated un-
til the meter reads “1” or full scale. The
switch is then permitted to return to
the leakage (Icro) position and the
meter reading is noted. If the leakage
current is found to be less than the gain
current (arbitrarily set at 1 for every
transistor), the transistor can then be
assumed to be good. The greater the
difference between gain and leakage
readings, the better the unit. Thus,
while this instrument has the same
basic circuitry as the GE checker, the
actual test method is somewhat dif-
ferent.

The foregoing arrangement permits
a wide range of transistors to be
checked because no matter what the
beta value is, the calibration control
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always establishes it at 1. Thus, this
checker does not directly measure beta
either; rather, it indicates the ratio be-
tween beta and leakage for a given tran-
sistor. The higher this ratio, the better
the transistor.

Triplett Transistor Testers

The Triplett Electrical Instrument
Company has two transistor testers, a
Model 690-A and a Model 2590. The
simpler Model 690-A, (See Fig. 4) will
be considered first. The I cpoleakage is
made by reverse biasing the base-col-
lector elements with a 6-volt battery.
The emitter is left floating. A 200-micro-
ampere meter connected into this cir-
cuit indicates any current flow. For
small transistors; i.e., low-power units,
the leakage current should be iess than
20 microamperes, otherwise the transis-
tor is defective. Most power transistors
will have less than 100 microamperes
leakage current. Good silicon transis-
tors should not produce any meter read-
ing at all.

In order to measure beta gain, the
690-A must first be calibrated. A 30-volt
battery is connected in series with a
100,000-ohm potentiometer, a 33,000-
ohm resistor and a 200-microampere
meter with a 500-ohm shunt. Because
of a short circuit (X) placed between
the emitter and the base, no current
passes through the transistor. Instead,
all of it flows through the meter (and its

Fig. 5. More expensive unit enables check of
both lcso {A) and | ceo (B) types of leakage.

PNP

(8)
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shunt)., With this set-up, the 100,000-
ohm potentiometer is adjusted until the
meter needle lines up with an indicated
calibration point at 500 microamperes.

Once this calibration is established,
the short circuit is switched out to-
gether with the 500-ohm shunting re-
sistor. Now the current passes into the
emitter element; 3-5% of the current
flows to the base circuit, but the bulk of
it flows to the collector circuit. In short,
the transistor begins to function. This
causes the meter needle to drop from
the calibration line, and if the scale on
this meter is examined, it will be seen
that the smaller the current that flows
in the base circuit, the higher the beta
gain of the transistor. That is why the
gain scale has the largest numbers at
the left end. These markings can be
read directly and, wherever the meter
needle comes to rest, this represents the
DC beta value for the transistor under
the specific test conditions.

In the second transistor tester devel-
oped by Triplett, Model 2590, leakage
can be measured for both I¢goand Icgo.
See Fig. 5. This is a departure from any
of the previous instruments. For the
gain measurement, a somewhat differ-
ent arrangement is employed here than
in the previous Model 690-A. The initial
step in gain measurement is to first cali-
brate the meter scale according to the
transistor under test.

The calibration circuit is shown in
Fig. 6A. This is a simple circuit in which
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current is fed into the base and the
resulting collector current is then meas-
ured by a 100-microampere meter
which has sufficient shunts to handle up
to a maximum of 500 microamperes.
The calibration adjustment, R;, is then
rotated until the meter needle comes to
rest at the extreme right-hand edge of
the dial at the point marked CAL. The
central selector switch on the test in-
strument is switched to the beta posi-
tion, producing the circuit of Fig. 6B.
The meter which was previously in the
collector circuit has now been replaced
by an equivalent resistor while the
meter movement itself has been shifted
to the base circuit and its sensitivity of
100 microamps restored. The base cur-
rent is now measured directly. Because
of the previous calibration, the beta
value can be read directly from the
scale. Note that here again, because the
meter movement is shifted from a high
current circuit to a low current circuit,
that the beta values themselves are
shown increasing to the left. Obviously,
the less current required by the base
circuit to produce a certain collector
current, the higher the beta value for
that particular transistor.

Next month we will discuss some of
the other commercial transistor testers
and the special circuits and techniques

they employ. K3

Fig. 6. Calibration (A) and beta test (B) cir-
cuits of transistor tester shown above at left.
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Cleetouce Bracu

Have you any question on electronics? Send it in

and the Electronic Brain will provide the answer.

Earphone for TV

How can I add a 6-ohm earphone with
a plug and jack to my AC-DC television
receiver without creating a shock haz-
ard? Will the difference of impedance
affect the TV sound?
Gerald A. Wooldridge,
Harper Woods, Michigan
According to the diagram you sent
with your letter, the metal cabinet is iso-
lated from ground (hence from either
leg of the AC) by a 470,000 ohm resistor.
The earphone may be connected as
shown in the accompanying diagram
without producing any more serious

CLOSED-
CIRCUIT
JACK
5AQ5
AUDIO
TUBE :
PEAKER] 20
< VOLUM
AUDIO OUTPUT )
TRANSFORMER CONTROL,
EARPHONE

shock hazard than already exists. In
other words, if you feel no electrical
“tickle” when you touch the metal cabi-
net and a good ground, such as a pipe or
radiator, with the TV set’s plug in either
way in the wall receptacle, then the
presence of the earphone will not alter
matters.

The difference in impedance will have
no noticeable effect upon the perform-
ance of the television receiver. Since
you did not state whether or not you
want the earphone to cut the speaker
out automatically when plugged in, we
shall assume you do want this arrange-
ment. It is the more usual one, anyway.
The jack required is the so-called
“closed circuit” type. When the plug is
inserted, the speaker will become silent
and the earphone will be energized; we
have also included a volume control for
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the earphone since we believe it will be
necessary.

DC Conversion

What are the standard methods used

to convert DC to AC?
Terry Holcomb,
Colorado Springs, Colorado

There are three methods in general
use for converting DC to AC. The one
actually selected depends upon the re-
quired load current, the frequency of
the AC needed, and the over-all power
requirements.

Vibrator Method: This method is suit-
able for medium power applications
where, for example, an automobile
radio is to be operated from an automo-
bile storage battery. The function of the
vibrator is to break the steady current
from the battery into pulsating DC of
sufficiently high frequency to be useable
as the primary current for a step-up
transformer. Normal transformer action
accepts pulsating DC in the primary and
converts it into raw AC in the second-
ary winding. This AC is then rectified
and filtered and used as the plate and
screen supply for the radio.

Oscillator Method: Suitable for low
power applications, the oscillator
method is popular for electronic devices.
The DC is used as plate supply for a
tube or collector supply for a transistor
oscillator. The AC output of the oscilla-
tor is obviously easily controlled in fre-
quency and may be used in its raw state
or it may be rectified for other applica-
tions.

Motor-Generator Method: A DC
motor may be connected to the source
of DC electrically, but mechanically
coupled to an AC generator. By proper
selection of the generator, various volt-
ages and frequencies may be made
available. Commonly called an “M-G
Set” (motor-generator), this combina-
tion is used for low, medium, and high
power applications.

Electronics Illustrated



Walkie-talkie

What kind of circuit is used in the
very inexpensive wireless mikes I see
advertised in the magazines?

R. O. Graham,
East Liverpool, Ohio

In general, the inexpensive walkie-
talkies advertised in the magazines for
around $10 to $12 utilize a single RF
transistor oscillator modulated by the
output of a single button carbon micro-
phone. Naturally, each manufacturer
will use his own pet circuit, but most of
them are minor variations.

C4 35-350MMFD TRIMMER
L MILLER #2023 (TAPS 182 NOT USED)

The operation of the wireless micro-
phone is relatively simple. The transis-
tor oscillates at a frequency that can be
tuned in on a standard broadcast re-
ceiver; thus, its output is the “carrier.”

The base current of the transistor is.

then varied by the audio voltage in-
duced across the secondary of the mi-
crophone transformer. This results in
amplitude modulation which can be de-
tected in the radio receiver. A clear spot
on the broadcast dial should be selected
for reception and the walkie-talkie
tuned to this frequency by adjusting the
setting of C4 (a compression-mica trim-
mer) and the slug of the oscillator coil.

Voltage Conversion for Overseas

I am going on a trip to Europe and
would like to use my clock radio and
electric razor there. Both of these are
117 wolt, 60 cycle appliances, but the
power available where I am going will
be 220 volts, 50 cycles. Can I avoid buy-
ing a step-down transformer?

Rudy Appel,
Kew Gardens, N. Y.

July, 1960

Best electrical practice calls for a
step-down transformer for the purposes
you mention. Both your radio and razor
could be operated from the same trans-
former, and since these are not expen-
sive, we should certainly recommend
that you buy one. A clock radio cannot
be used on 50 cps current because the
clock would run too slowly-—50 minutes
would be indicated for each actual hour.
Disconnect the clock and use the radio
without it.

A dropping resistor is a poor second
choice, but can be used provided that
you are willing to measure the current
that normally flows in each of the ap-
pliances. The dropping resistor value
and required power dissipation may
then be found from these equations:

(1) Resistor value — 120/current in
amperes

(2) Power required = (current)? X
resistance

Modulator for Crystal Oscillator

I have a 40-meter crystal oscillator
using a 6L6 that is directly coupled to
an antenna. Can you give me a circuit
that will enable me to modulate this os-
cillator with a 7-watt audio amplifier?

Joel Fentin,
Hawthorne, California

There are three serious things wrong
with what you propose to dg.

First, a transmitting antenna should
not be coupled directly to the tank coil
of a transmitter. Not only does this rep-
resent a potential danger with respect
to DC shock, but the harmonic radiation
may be severe and cause interference
to others.

Second, an oscillator-—even crystal-
controlled—should not be modulated to
obtain an AM signal. The amount of fre-
quency modulation introduced thereby
would violate the rules and regulations
of the F.C.C. An oscillator should be
followed by an amplifier, if AM is to be
used. Better yet, a buffer stage between
final amplifier and oscillator is highly
recommended.

Third, 40 meter phone modulation
(A3) is strictly for General Class hams
between 7200-7300 kc. If you are a
Novice you are allowed only CW (Al)
on 40 meters. §-
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All-Transistor General
Coverage Receiver

OMPLETELY self-contained and tuning a wide range of from
560 kilocycles to 30 megacycles, the Heath “Mohican” is the
first all-transistor general-coverage receiver in kit form. A full
band-switching, battery-operated superheterodyne, boasting an
RF stage and three IF stages (ten transistors in all), it is as-
tonishingly “hot.” With its telescoping 58" rod antenna, AM
broadcast stations are pulled in from near and far and short-wave
stations from everywhere.

Weighing about 17 pounds, this set is “transportable” rather
than portable. It is ideal for field and pack trips, use on small
boats, etc. It is also unexpectedly useful in a house or apartment
when a person wants to listen-in privately without disturbing
other members of the family. He can close himself in any room,
plug in his headphones and take his choice of local news, Radio
Moscow or hams on the other side of the globe. A plug-in power
pack to convert to AC operation is available from Heath.

Electronics Illustrated



The “Mohican” incorporates both
conventional assembly and a printed-
circuit board, but it’s a good idea for the
constructors to have two or three suc-
cessful kit constructions behind them
before they tackle this one.

Fifteen individual coils and their as-
sociated trimmer capacitors, along with
two IF transformers and a beat-fre-
quency oscillator coil must be mounted,
wired and aligned by the builder. This
isn’t as bad as it sounds; in fact, the
alignment process is both interesting
and instructive,

Construction

The coils, trimmers, bandswitch and
three transistors are assembled on a
metal sub-chassis. The IF and audio
components and their seven transistors
go on the printed circuit board, which is

Printed-circuit board mounts
along right rear edge of main
chassis. On apron, extreme left,
are terminals for the outdoor
antenna normally not required.
Muting terminals are for hams.

July, 1960

weil marked and laid out. The two units
are then mounted on a main chassis
bearing a three-section main tuning ca-
pacitor and a single-section bandspread
capacitor. An inclined front panel holds
ten controls.

The assembly is straightforward nut-
and-bolt, and requires three hands in
only a few areas. The toughest part of
the entire job is the wiring of the tuning
coils to the band switch. The RF, mixer
and oscillator sections are separated by
two shield plates, which are only 1%”
apart over the central mixer section. It
is absolutely impossible to use a pair of
ordinary long-nose pliers here to snag
wires to terminal lugs and do other
forming and holding operations. Your
EI reviewer was quite ready to give up
the entire project as hopeless when he

Completed chassis showing posi-
tion of telescoping antenna. Bat-
tery box extreme left, has plug-
and-socket connection to chassis.
Open wire over battery cable is
connected ta built-in speaker.

63



Portion of "Mohi-
can” schematic in-
dicating the new
ceramic IF trans-

filters previously A6 voe]
found only in mili-
tary equipment. @;f_lm /
WwFD '@'D ifmh
¥

spotted a wunique little tool called
“Seizer” in a local radio store. Its long,
slender jaws make the wiring no longer
impossible, but merely tricky.

A soldering gun with a wire-loop tip
is required. This flexibility is important,
since the band-switch wafers have
twelve lugs, some of which are actually
behind or beneath immovable posts or
other supports.

The printed-circuit board, on the
other hand, needs careful and delicate
soldering with a pencil type iron of not

X5
2N373

&.8VDC

.A
3B

ZZN

5

more than 25 watts. Solder must be
applied sparingly, to avoid spillover
from one printed line to another. It is-a
smart idea to examine the finished
board under a magnifying glass and to
fleck off excess rosin and pinpoints of
solder with a fine-pointed tool.

An experienced hand with kits, your
EI reviewer clocked the Mohican at just
40 hours of work. Was it worth the ef-
fort? Yes! At $100 this versatile receiver
is a long-term investment in listening
pleasure. -§- '

Electronic Rhythm

LAY an instrument? Want professional rhythm

backgrounds? Can’t afford a union musician?
Well, automation has hit the music industry. Now
you can get everything from a tom tom to a bass
drum from a versatile electronic device called “Side
Man” by its maker, the Wurlitzer Co., DeKalb, I1l.
Using oscillating tubes, three hi-fi speakers and
an amplifier, the Side Man offers any rhythm

at almost any tempo without in-

terruption. Seventy-two pre-set [
variations of the fox trot are avail- |
able, to say nothing of tangos,
sambas, marches, rhumbas, cha-
chas, waltzes, etc. Cymbal effects,
maracas—even temple blocks are
within the gadget’s electronic tal- :
ents. Tempo is adjustable from 36
to 195 beats per minute, and slowing
down or speeding up does not alter
the rhythm pattern or change the
quality of the sound. At right is
close-up photo of Side Man’s con-
trol panel. Tubes, etc., are housed in §=
a cabinet measurmg 22” x 22”7 x 117,
It is priced at $395 in mahogany. {—
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Revolution In Picture Taking

60

From camera to darkroom, electronics has entered
every area of photography. Here are the results.

AS in nearly every other field, electronics is throwing its consid-

erable weight around in photography. Camera adver-
tisements try to give you the impression that thinking is old-
fashioned. The camera does it all for you. Is it true? Well, maybe.
And then again, maybe not.

Let’s get down to the basics of the electronic industry’s inva-
sion of photography. We will attempt to guide the novice pho-
tographer in his search for the proper type of equipment, and set
up a few warning signals where the gear may not match the claims
made for it.

Once upon a time it took skill, patience and an expert knowl-
edge of the primitive cameras and photo plates to make an accept-
able picture. Nowadays, almost anyone who can sight through
a viewfinder can turn out acceptable prints and movies. They may
not be artistically “great,” but they will measure up in nearly
every respect to “good quality”—as long as the limitations of the
camera are known and it is used properly within these limits.

This ease of picture-taking is due mainly to the photocell which,
in photographic parlance, is known as the “photoelectric exposure
meter.” When hooked onto a camera, it becomes an “electric eye.”

Right: Yashica-Mat LM

) Loft: Bolex 8mm
g © (cell behind lens)
/4
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At right is schematic diagram of the typical
transistorized booster circuit found in auto-
matic movie cameras. Note that the indi-
cotor needle, which reods out as f-stops,
is linked directly with the camera’'s dia-
phrogm, which may be revolving discs as
shown above. The amount of needle swing

PHOTOCELL

APHRAGM

Typical movie camera
automatic control:
The light from subject
hits photocell causing
tiny current flow
through galvanome-
ter within geared
drum, which rotates
in proportion to
amount of current.
Drum turns two
geared dises which
have teardrop open-
ings directly behind
lens. The more the
drum turns, the small-
er the opening in the
discs (which act as
the diaphragm).
Pointer on drum in-
dicates the §-stop
setting. The thermis-
tor compensates for
temperature change.

THERMISTOR

23T

DIAPHRAGM

MOTOR -{

-F.'

(hence diaphragm opening) is proportional
to the intensity of the light on photocell.

Anyone familiar with basic electronics knows that light acting

on some materials, such as selenium, will cause a flow of electrons
—an electric current. The more light, the greater the flow. When
this current is harnessed to a galvanometer, it can cause a needle
to move over a distance proportional to the strength of the flow.
The more light, the more current, the greater the needle swing.
In the ordinary exposure meter, this is just about the whole
story. The dial is calibrated to show the proper lens opening for
a variety of shutter speeds and film sensitivities. When the meter

is pointed toward the subject, the reflected light “seen” by the

meter causes the needle to deflect proportionally. It is then a
simple matter to pick a lens-shutter combination for the specific

needle deflection.

As film sensitivities began to rise, the ordinary meter was not
sensitive enough to give a reading under the low light conditions
that the film could record. (Some films enable you to take a pic-

July. 1960
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New Agfa projector has special synchronous Transistorized Fairchild 8mm camera makes
head for adding sound to oxide-striped film. home movies '‘talkies’’ at time of exposure.

ture using a single candle as illumination.) So meter manufac-
turers simply hooked a booster cell into the meter to amplify the
light-generated current under such conditions. In some meters,
the booster cell is thrown into the circuit automatically; in others
this must be done manually.

Yashica, GE and Weston make meters with “memories.” In-
stead of a fluctuating needle, thesé meters “remember” the read-
ing by “holding” it when a button is pressed.

The use of the photocell as an accessory is not new. However,
the real revolution in photography came about when manufac-
turers built the cell into the camera itself and allowed the light
intensity to automatically control the lens opening and/or the
shutter speed.

Here’s how the fully automatic camera works: When the
camera is turned on the subject, the meter movement deflects
relative to the amount of light entering the cell. In some simple
models, such as the Kodak Starlite, the meter needle itself acts as
the diaphragm and the greater the deflection, the more the lens
closes down. In others, such as the Agfa Optima, a more complex
mechanical linkage to shutter and diaphragm may keep the lens
opening constant while the shutter speed changes, or vice versa.
In low light levels, the lens opening remains at its widest position
and the shutter speed changes. At a lens/speed combination
where there would begin to be overexposure, the shutter speed
becomes the constant and the lens closes down.

Theoretically, with the cell doing the “thinking,” the photog-
rapher should get perfect exposures. Actually, this is not quite
true. The light meter can only “average’” light. In other words, it

Electronics Illustrated
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considers the light and dark areas in its field of “view” and gives
a reading somewhere down the middle.

For instance, if the photographer were shooting a light object
against a dark background (or vice versa), he would find that
neither was properly exposed, since the meter would be setting
the camera for the average light coming from the combination.
Therefore, most automatic cameras have an optional “manual”
control to allow the photographer to bypass the meter and make
his own settings, usually from an accessory exposure meter which
he can take right up to the subject.

Another type of “automated” camera is the semi-automatic.
With this, the user must do what the meter indicates. Generally,
the photographer must align a needle connected to the diaphragm
and/or shutter with the meter needle. When the two are aligned,
the camera is set properly. The Voigtlander Bessamatic is an ex-
ample of this type.

Practically, this semi-automatic arrangement in the new “Light
Value System” shutter allows the photographer a great deal more
latitude than the fully automatic arrangement since he can, if he
wishes, control his shutter speeds and lens openings within the
specific range allowed by the meter. (The shutter in the LVS
system is geared to the diaphragm. As one changes, the other
also changes in proper proportion.)

Another type of still camera employs
a completely uncoupled meter. This is
simply a reference meter and works like
the accessory exposure meter, except
for the fact that it is built onto the cam-
era. An example of this type of camera is
the Yashica-Mat LM.

If you are in the market for a camera,
remember that the completely auto-
matic camera may have two major
faults: a) it can be fooled under certain
light conditions and; b) optical and me-
chanical quality may have been sacri-
ficed in order to include the automation
and still retain a competitive price.
However, there are several cameras
with semi-automatic and reference
meters which conform to the highest
standards of optical and mechanical
quality. While the professional and se-
rious amateur may prefer to avoid the
automation and rely on his accessory ex-
posure meter, which makes his camera
more flexible and versatile, the ‘“occa-
sional” photographer (on vacations, at
Christmas and periodic photographing
of the children) often find the “auto-
matics” just fine.

In the 8mm movie field, the meter has
suddenly blossomed as “the thing”’—and

Basic, versatile exposure meters have had to
keep pace with faster films, lenses and shut-
ters. This meter handles 0-25 foot candles.

July, 1960

a new twist has been added. The first
models were operated with a simple cell,
such as described above. This was suffi-
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ciently sensitive to cope with the slow
color films usually used in movie cam-
eras. However, some newer models have
appeared using transistor amplification,
powered by a tiny, long-lived mercury
cell which activates the diaphragm. An
example of the simple cell is found in
the Bell & Howell line; the transistor is
used in the Yashica EE. Bolex has added
a new twist to the semi-automatic type,
placing the cell behind the lens where it
measures only the light “seen” by the
lens. When the photographer presses the
button, the photocell swings out of the
way. This feature tends to give a much
more accurate reading. This, of course,
has the disadvantage of operating
only when the camera is not running.
Never try to service an electric eye camera Changes in light intensity during cam-
yourself. They're delicate, require an expert. era operation will not be “seen” by the
meter.

Another development in the home
movie field has been the addition of syn-
chronous sound. This is being accomplished in three ways: adding
sound to tape and synchronizing the tape recorder to the film;
adding a magnetic “stripe” to the film after it has been exposed
and processed and; recording sound on oxide-striped film simul-

taneously with the exposure of the film.

Both Bauer and Eumig offer tape synchronous devices, while
Bolex makes a sound stripe recorder. But the newest type, de-
veloped by Fairchild Camera and Instrument Co., goes a step
further. While the earlier units allow the addition of a sound
track after filming, Fairchild’s new system allows simultaneous
recording with the filming. In other words, the photographer can
make the sound track while he’s shooting the scene.

This is done by using pre-striped unexposed film which, dur-
ing exposure, passes over the head of a tiny transistorized re-
corder built right into the camera. The microphone, of course,
plugs right into the camera itself. An accessory amplifier-speaker
system allows direct playback of the soundtrack as the film is
being projected.

While each system has advantages, each also has drawbacks.
The first two will not allow simultaneous recording—the pho-
tographer can only add commentary or music to the film after-
ward. The Fairchild system makes film editing rather difficult
since sound would be edited away at the same time as the un-
wanted film frames. This is a serious consideration since few films
—amateur or professionalrequire no editing.

Another tremendous stride made in the past few years has been
in the field of flash. Flashbulbs last for only one exposure, but
the electronic flash makes use of a sealed tube of gas which can
be illuminated by an electrical charge and its life may be as much
as 10,000 flashes. The trouble with early electronic flash units was
that they required bulky power packs which the photographer
had to tote on his shoulder. Now the transistor has come to the
rescue making possible extremely lightweight flash units and

70 Electronics Illustrated



lightweight power packs. Some have done away with the acces-
sory pack itself, sealing the transistors in the flash head, with
the batteries in the handle. The Heiland Strobonar is such a unit.

An accessory is the “slave” flash. This is a second (or third,
etc.) flash which is set off at the same time as the primary to pro-
vide additional lighting from another angle. This used to be
accomplished by hooking the slave to the primary, but such an
arrangement was cumbersome and power consuming. Now slave
flash units employ a photocell to “sense” the light of the primary
flash as it goes off, in turn setting off the slaves. This happens at
the speed of light—which means, in effect, it’s instantaneous.

Electronics has even come to the aid of the darkroom drudge.
One of the most difficult tasks faced by the darkroom man is
determining the proper length of time to expose the print paper
when enlarging, and the correct enlarging paper to use. (The
grade is generally determined by the density of the negative.)
Normally, the beginner must run a long series of tests with strips
of various grades of enlarging paper, at various time intervals.
With more experience he develops a fairly accurate idea of ex-
posure time and paper, but still must run several tests to get a
perfect enlargement.

However, with the use of the electronic densitometer, this
tedious work can be cut down to a bare minimum. The densi
tometer is actually a photocell which measures the intensity of
the light coming through the negative in the enlarger, and relates
this light intensity to exposure time and grade of paper by means
of a reference dial. Basically, what the meter does is kick on a
neon glow lamp when the light intensity reaches a predetermined
level. At this point, the dial will indicate the proper exposure time.

The price of a densitometer or a densitometer-type instrument
varies from $16 to several hundred dollars. With the lower priced
units, the darkroom worker will not get perfect results, but rather
a fairly accurate guide to the right “neighborhood.” These instru-
ments are a good investment for those who would like to cut
down on time and cost of materials.

What can we expect in the future? Certainly the trend will
continue toward completely automatit
cameras—cameras that will be better in
every way, with tiny electric motors
that will automatically wind the film
after each exposure. As to the film itself,
you may expect the chemical process
types now in use to give way to thermo-
plastic recording, where electronic im-
pulses bombard a plastic film to form a
pattern of visible images of very high
quality. (See “New All-Purpose Re-
corder,” Electronics Illustrated, April
1960.) However, don’t expect to see this
latter development before 1963. -

On the next several pages you will
find three useful build-it projects. In
addition, we have on tap two projects

Densitometer-like units (Photo-Genie shown) for the near fl_‘ture_a strobe flash and
save time in arrlving at enlarger settings. a darkroom timer. Watch for them!
July, 1960 71
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A Photo Light Bar

By H. Landsman

A shutter-kug's deligh*—Ideal for close-up work!




July, 1960

To make sure you achieve the correct mounting position of the bar, place
the desired length of Reynold's da-it-yourself aluminum angle against the
tripod head as shown and drill a small pilot hole right through both units.
Then drill and tap a hole in the tripod head to take a 10/32 size screw.

The mounting hole in the aluminum should be enlarged and additicnal holes
drilled for the two sockets. The swivel sockets are mounted at the ends of
the light bar with the hardware provided. Hardware dealers earry these.

HE convenience of a “light” bar for quick table-top setups is

obvious to anyone who has ever done any equipment photog-
raphy. The simple setup described below will handle about 90%
of your lighting setups, including portrait work, and eliminates
both the problems of light-stand jugzgling and working under hot
photoflood lamps. A flick of a three-way toggle switch in one di-
rection from its center “off”’ position, will connect your photo-
floods in series. In this position, the lamps are no brighter than
ordinary household bulbs—thus providing ample illumination for
all arranging, focusing, and other pre-shutter-snapping prepara-
tions. Then, when everything is in rsadiness, another flick of the
same switch in the opposite direction and presto . . . the lamps are
parallel and at full brilliancy. -§-
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A Lafayette DPDT toggle switch (AR-
191) is mounted about halfway be-
tween the center of the bar and the
light socket. The switch is wired as
shown in the wiring guide. A shield s
made from scrap metal to cover the
exposed switch contacts and is in-
sulated with black plastic tape. Wires
are heild in place by smali cable
clamps using 6/32 screws and nuts.

Detailed cross-section of tripod head shows Three-position toggle switch provides con-
correct positioning of aluminum angle bracket. trol of illumination, either dim or brilliant.




A Strobe Slave

By F. A. Garlick

Adapt that extra speedlight for use as a slave.

& H, that shot would have been much better if I just had
back lighting.” How many times has this happened to you?
Even when you had an extra speedlight available from a friend or
neighbor—there was no means of “syncing” it without stringing
long trip cords and possibly burning out delicate shutter contacis.
Necessity being the mother of invention, we set to work on an
idea and came up with a little unit that will plug directly into
your strobe light (or speedlight, if you prefer) shutter recepiacle
and convert that extra strobe to an independent light triggzred
slave.

Plugged into a speedlight with a circuit similar to the one in
Fig. 2, the plate and cathode of a 5823 trigger tube are across the
shutter contacts. A resistance (R1) from the cathode to starter
is set to the point where the trigger tube is just short
of firing. When light strikes the photo tube it con-
ducts and overbalances the trigger tube. This, in
turn, triggers the strobe light. Note that run-down
batteries will cut the triggering voltage enough so
that the slave will occasionally misfire. If you
have an AC-battery unit and are indoors, use
AC to prevent misfires. The slave unit can be
mounted on a light stand with the photo tube
aimed at the main strobe light.

The components for this unit cost about $5.00
and are available in any of the larger electronic
parts supply houses.




The photo tube should be able to
rotate so that the slave light can be
placed at a convenient angle for picture
taking. A short length of threaded elec-
trical tubing and some flat nuts make
it easy to rotate the photo tube base.

The male Amphenol plug (PL)
should be the one with the retaining
ring so that it can be placed in any one
of its various positions as determined
by the need of your own particular
flash unit. If you cannot obtain a
polarized plug, you will have to file one
prong (usually the lower one) narrower
so that it will fit into the flash unit. This,
in most cases, is the positive terminal.

Polarity of the shutter contact socket

76

All bare wiring shown above should be
insuloted from the case with "spaghetti.”

Fig. 1. Plug PL connects to shutter contacts
of slave flash head. Observe PL's polarity.

on your strobe light should be checked
with a voltmeter set to the 250-500 volt
range. Some strobes have the positive
terminal at the top. Check polarity.

Construction

The miniature socket is mounted on
standoffs to the bottom of the box. A
couple of strips of electrical tape or
other fiber sheet should be put on the
bottom of the box to insulate it from
the terminals of the socket. Remember
that your strobe carries high voltage so
be sure to insulate the slave unit
wherever shorts may develop. After the
unit is completely wired, plug it into

[Continued on page 78]
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How A Speed Light Works

The basic operation of an electronic flash is best described by
the use of Fig. 2. A direct current source (from 250 volts to 5000
volts in the big commercial units) is connected directly across the
main power capacitor C1. When C1 is fully charged, the voltage
then appears across the resistor string (R1, R2, R3) where it
serves to: (1) charge the neon lamp capacitor (C2). The neon
fires when the charge reaches about 65 volts DC. (2) charge the
25 mfd triggering capacitor (C3) up to about 150 to 200 volts.
The flash tube is constructed so that it will not fire at the oper-
ating voltage (which may be from 200 to 4000 volts, depending
upon the design of the unit) unless ionized. When the camera
shutter closes, it shorts out resistance (R2) and the trigger
capacitor charge travels through the shutter contacts and on to
the primary of the trigger coil (T). This gives a momentary pulse
to the primary coil. The step-up transformer action of T produces
about 18,000 volts on the secondary. This high voltage is impressed
between electrodes 3 and 2 of the flash tube causing it to ionize.
The voltage in the main capacitor is then allowed to discharge
through the flash tube causing the flash that takes the picture.

There is usually a current limiting resistor in series between
the power source and the main capacitor, as C1 is almost a direct
short circuit to the power source when discharged.

Power sources include 117 volt AC with half wave rectification,
high voltage batteries, or low voltage batteries with a vibrator
and voltage step-up facilities. Modern units frequently have a
very efficient transistor oscillator power supply.

HiGH-
VOLTAG
[}

Fig. 2. Here are theoretical
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your strobe light. If you have observed

proper polarities; you should be in busi- t -
ness. However, if you cannot fire your -
strobe, try reversing the male plug.

In some units there might be a “flash-
ing over” of the slave unit. In this case
replace the 3 megohm resistor (R1)
with an 8.2 megohm resistor. Other units
that are on the borderline of firing, but
just don’t (indicated by the negn indi-
cator light going out, but no flash) may
be helped by changing R2 to 47000 ohms.

This unit works on the Heiland, Dor-
mitzer, Graflex, Ascor, and the Braun
Automatic set at full power, but not at
half power. There are some newer units
that use a lower triggering voltage that
will not work with this unit. $

& ’
PARTS LIST
Rl—3 megohm resistor, |/3 watt ; ] .
R2—100,000 ohm resistor, I/ watt l
1P39 or 929 RCA phototube or equivalent ot oy

5823 RCA trigger tube or equiv.

SO—receptacie to match phototube chassis
mounting

PL—male plug, two prong

Misc.—~—case |%"x2'4"x23,”, 7-prong miniature tube
socket, hardware

Front view of completed unit. Photo tube, top,
placed on swivel can be locked in position.

Automatic Light Switch

For professional slide and home movie presentations

O your slide or home movie shows start like this?
“All ready, will someone turn off the lights please?”’——
“Will someone turn them on again?” CRASH-——

“Oooooh, my lovely lamp. . . .”

Or do they start like this?

“Everyone seated and ready?” Click-—on goes the projector—
off go the room lights—automatically. You sit back and enjoy the
show and hear murmurs of—‘‘1 wonder how he did it?”

The answer is very simple. It’s all done by a little box with two
outlets in it; one for the room lamp—one for the projector. The
projector is connected in series with a current relay (RY). When
the projector is turned on, RY is energized and opens the NC
(normally closed) contacts turning off the room light. When the
projector is shut off or (as occasionally happens) the projector
lamp burns out, the room lights will automatically come on again.

The construction of this unit is very simple. The relay (Potter
& Brumfield KA 1061-1) is available direct from Potter & Brum-
field, Princeton, Indiana at about $3.65. A Guardian relay type
#G-56906 can also be used. The relay specs are as follows: .08
ohm, 115V AC coil with pull-in current of 1.9 amps, and a drop-
out current of 1.47 amps. The contacts should carry about 5 amps
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@ 115V. Do not use a 100 watt load.
Two outlets are used, a standard
Amphenol MIP two-prong round recep-
tacle for the room lights and a Cinch-
Jones rectangular two-prong receptacle
for the projector. The rest of the unit
consists of a Bud Minibox CU 2101A or
equivalent, about 8 feet of #16 or #14
lamp cord, an Amphenol or Heyco
strain relief, and four rubber feet.

With this unit there is no wiring or
operational changes needed in your pro-
jector. These units work well with pro-
jectors with up to 750 watts of light.
With movie projectors the room light
will stay lit while the projector motor
only is running for threading or rewind-

tNo [

RY

LAMP soe
So! 1 PROJECT'R
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ing. When the projector lamp is turned
on, the additional current drawn ener-
gizes the relay and out go the room

lights. ‘G

MOUNT IN
COVER
-

117 VAC
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TASHICA

the quality-value

leader 1n

photography...

Ask anyone ‘in-the-know’

about photography, and he’ll

tell you—*You can’t beat

Yashica for value—for quality
and features at sensible,
down-to-earth prices”. Now, with
Yashica in transistor electronics,
the same thing still holds true —
‘You can’t beat Yashica for value'.
See for yourself.

now, 1n electronics

4

YASHICA YT-300
battery-operated, 10-transistor, 2-band radio
with telephone pickup amplifier

Sensitive 9-transistor superhet circuit covers broadcast
and shortwave band from 3.2 to 12mc. Has ferrite-core
broadcast antenna and omni-directional, telescoping
whip antenna for shortwave. Gives brlilliant, clear, room-
volume reception, indoors and out. Transistorized tele-
phone pickup amplifier (special YT-300 feature) ampll-
fies Incoming voice, and permits anyone in room to heaft
both sides of conversation. Attaches easily and quickly—
no wiring or splicing. With batterles, private earphone,
telephone amplifier and leather case. ONLY $69.95
OTHER FEATURES: e bulit-In tuning meter e built-in battery
tester o jack for earphone e operates on 4 penlite batterles.

YASHICA YP-500
battery-operated, 9-transistor, portable
2-band radlo and stereo-adaptable phonograph

Requires no outside power source. Weighs less than 13
Ibs. and measures only 10 x 14 x 5 inches. Radio
covers broadcast and 3.8 to 12mc shortwave bands. Built-
in antennas, tuning meter and battery tester as in YT-300.
3-speed phono (33Y%, 45 and 78rpm) has turn-over crystal
cartridge with sapphire styli for stereo and mono records.
Addition of optional, external speaker-amplifier gives full
stereo reproduction. Elliptical 4* x 6°* loudspeaker has
superb tone quality. Operates on 6 standard D flash-
light batteries. In handsome two-tone case with nesting
carrying handle. ONLY $99.95

YASHICA EEl movie-8
fully automatic expasure cantrol
with diaphragm-coupled electric eye

You point the camera and shoot, the elec-
tric eye does the rest—automatically sets
the super-speed fl1.4 lens for correct ex-
posure even in poor light because the eye
is transistor-boosted for extra sensitivity.

ONLY $69.95 with trigger-grip
FEATURES INCLUDE: e automatic electric eye
for aii fiim from 10 to 40ASA e super-speed f1.4
Yashinon lens ® single-frame exposures o auto-
reset footage counter ® drop-in loading.

YASHICA YM35

with built-in electric eye
LVS expasure indicator

Ybu simply set the shutter for the indi-
cated LVS number. This automatically sets
shutter speed and diaphragm for correct
exposure. Most attractive 35mm value in
the field! ONLY $64.95 (case $12.50)
FEATURES INCLUDE: o Yashinon f1.9 lens o
coupled range-vlewfinder o bright-line finder ©
automatic parallax correction @ bulit-In exposure
meter ® M-X synchro shutter with LvS settings
from 1 to 17 e speeds: 1 sec. to 1/500th, 'B’
and self timer e single-stroke lever advances
film and sets shutter o rapid rewind crank.

YASHICA-MAT LM

twin-lens reflex with bullt-in
electric eye exposure indicator

The most famous of all Yashica Cameras,
now with built-in exposure meter. It's the
greatest focusing reflex value availlable
today! ONLY $79.95 (case $10)
FEATURES INCLUDE: e built-In exposure meter
o single-stroke crank automatically advances
film and sets shutter ® Yashinon £3.5 lens o
M-X synchro shutter: 1 sec. to 1/500th, ‘B’ and
seif tlmer o fresnel-type focusing screen o
knurled thumbwheels for setting exposures o
auto-reset exposure counter © bayonet lens
mount e sportsfinder & magnifier.

On sale at Yashica dealers everywhere. For further details, write:

(I YASHICA INC. 234 Fifth Avenue, New York 1, N.Y.



RADIO FIELD
INDICATOR
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Transistorized RF
Field Indicator

By Harvey Pollack
Add a transistor to "soup-up™ this pocket-size RF
meter—Ildeal for transmitter and antenna tuneup.

ANYTIME you can get an RF field indicator for under $8, you
X really have something! And the Lafayette TM-14 is no ex-
ception; it’s practically unique (and uniquely practical). With
a little souping up (adding a transistor and penlight cell), you’ll
have an extremely sensitive and very handy gadget for tuning up
ham, CB rigs and antennas. The 200 microammeter will give a
constant indication of transmitter output on any frequency from
100 kc right through the VHF range.

The unmodified TM-14 is basically an untuned RF proke with
a meter indicator and provision for headphone monitoring of
modulated signals. The intercepted signal develops a radio-fre-
quency voltage across the RF coil (L) which is rectified by a
diode. The meter (M) reads the DC voltage across the sensitivity
centrol (R), while the headphones are coupled to the diode
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Before (upper) and after (lower row) photos with their accompanying
schematics indicate the several circuit changes for the conversion.

through a .01 microfarad capacitor (C2).
Tests run on the TM-14 show it to be
more than adequate for reading field
strengths of even low-power transmit-
ters down to a few watts when brought
into close proximity with the radiating
antenna. Due to the absence of tuning
or amplification, however, the instru-
ment does not perform well in jobs
where the RF field strength is ex-
tremely low. For example, an attempt to
use it to measure the back-to-front ratio
of a low-power 56 mc beam antenna was
unsuccessful when it was moved from
the immediate vicinity of the beam ele-
ments. Tuning a beam antenna demands
that the field strength meter be moved
to a distance that is at least ten to twenty
times the size of beam elements. Even
vertical antenna adjustments on fixed
and mobile installations should be car-
ried on with the RF field strength meter
at a fair distance away. This requires
either tuning or amplification or both.
A transistor meter amplifier was de-
signed with two factors in mind: first,
the current gain had to be as high as pos-
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sible, and second, the leakage current
(I.) had to be as small as possible to
keep the no-signal meter reading low.
The Sylvania 2N35 was used because
it is inexpensive, has high current gain
(about 40) and its leakage current was
lower than any of the equivalent tran-
sistors tested.

Construction

A small piece of perforated Bakelite
is used to support two new terminals
(flea clips or screwed down solder lugs)
and the battery. The Bakelite sheet is
secured to the original meter terminals
by the same screws that formerly held
the meter solder lugs in place. The
meter leads should now be slipped on
to the new términal screws and all nuts
tightened. The transition from the basic
TM-14 circuit to the new amplified de-
sign can be accomplished in a few easy
steps. The transistor is held in place by
its own leads over which spaghetti
tubing is slipped; when soldering to
transistor wires, the wire should be
gripped by a pair of long nose pliers

Electronjcs Illustrated




near the joint so that the heat can be
conducted away.

The battery, too, is supported by its
own leads. The little cell is very light in
weight so that #20 hookup wire sol-
dered directly to its terminals support
it easily. To be sure that the battery
terminals will not be short-circuited
when the case cover is replaced, install
a short length of vinyl tape inside the
case opposite the battery terminal.

Testing and Use

If you test the new instrument imme-
diately after completing the wiring, you
will probably find the leakage current
to be quite high when the gain control
is advanced fully clockwise. This is the
result of heat carried to the transistor
during soldering. Sinee it takes quite a
while (15 minutes or more) for the tran-

The additional battery and trans-
istor are securely mounted on the
Bakelite board at upper left side.
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sistor to return to room temperature,
delay your test for at least this period.

When using the instrument in an un-
known field, always start with the an-
tenna collapsed and the gain control
fully counterclockwise. Remember that
the modified instrument is extremely
sensitive. In fact, the weak field pro-
duced by the local oscillator of a
transistor radio can drive the needle off-
scale if the antenna is extended and the
gain is up all the way! Therefore, it is
important to take these precautions to
avoid damaging the meter. ‘*

PARTS LIST
TM—I14 RF Field Indicator {Lafayette Radio)
Additional parts required:

TR—2N35 transistor npn
B—1.5 volt penlight cell
Perforated Bakelite %xil
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Evolution of Audio—Part Il

A lot of you will remember the days
when no audio man would dream of
building an “integrated” amplifier. In-
tegrated meaning that the power supply
and power amplifier are all one chassis.
I am not sure what their reasons were;
possibly they were trying to avoid power
transformer hum being induced to the
input tube or output transformer. Or
it might just have been that two chassis
are a darn sight easier to carry than one
chassis of the same weight. Even
today you will find some die-hard per-
fectionists maintaining that for mini-
mum hum, the dual-chassis is the thing.
I think they don’t know what they are
talking about because the EICO single-
chassis 60-watt basic amplifier, for ex-
ample, has a measured hum level as low
as minus 90db. That’s the sort of hum
you would have to stick your head in-
side the speaker cabinet to hear.

Then we have the matter of running
bus-bars. No old timer would ever have
dreamt of producing an amplifier (and
particularly not a preamplifier) with-
out having a couple of heavy-duty No.
12 or No. 14 rigid copper bus-bars to
prevent ground loops. But again, let me
cite amplifiers such as the Acrosound,
Dynakit Mark III and Grommes which
coast merrily along at 50 or 60 watts
with no bus-bars and no hum. Individ-
ual ground lugs are all over the chassis.

The bus-bar boys have more of a case
when they begin to build preamps. If
you get a chance to check into some of
the earlier hi-fi preamps, such as the
Brociner, you will find neat parallel bus-
bars running from one end of the chassis
to the other. This made a lot of sense,
and actually was simpler to engineer
than struggling to find the point on the
chassis to which grid and cathode re-
sistors could be soldered without their
picking up ground loop hum. However,

84

the ground loop problem in this day and
age is more or less a dead issue; for com-
mercial hi-fi, that is. Even the new
super gain stereo preamps do very
nicely hum-wise without bus-bars,
using individual ground lugs at opti-
mum chassis points.

Speaking of hum, there is still a bit of
controversy about the need to operate
high-gain preamps with DC powering
their filaments. My personal opinion
is that the whole DC filament question
is a holdover from the days when there
were no such things as special audio
preamplifier tubes.

Several investigators have found that
the hum from other causes (bad layout,
ground loops, etc.) is likely to swamp out
any gain realized from DC operation of
preamplifier tubes. A simpler method of
cutting down the hum in preamplifier
tubes is to connect a potentiometer of
about 100 ohms across the filament
winding and then feed 20-50 volts DC to
the center tap of the pot. Adjustment of
this pot now simultaneously establishes
a balanced AC ground point for the fila-
ment supply and saturates the filament
with DC.

This DC saturation business is a little
complicated, but the idea seems to be
that if you raise the voltage level of the
entire filament (with respect to the
cathode), the AC ripple on the filament
will then represent only a negligible
portion of the field around the filament.
The hum induced into the cathode cir-
cuit will then be minor. The 25-50 volts
required for DC biasing of the filaments
can be tapped off the power supply or
taken from across the cathode resistor
of the output tubes.

If you have enjoyed these evolution
of audio remarks write and tell us so.
We have other audio cobwebs we can
sweep away if you would like us to. -§-
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Cartridge Shielding

My cabinet is arranged so that my
turntable and arm are directly above my
amplifier. My cartridge seems to pick
up hum from the power transformer.
How do I go about shielding the car-
tridge? I don’t want to rearrange my
setup.

Charles Sporn, Detroit, Michigan

You probably can’t. Sometimes a
sheet of iron (cut from a large tin can)
installed beneath the turntable motor,
and connected to the ground wire, will
remove some hum. But even the best
shielding material might not remove it
all. Your best bet is to try a different
cartridge. A ceramic or a low impedence

cartridge probably will solve your prob-

lem.

Speaker Wire

A fellow I know uses shielded wire on
his long loudspeaker lines. He says this
is much better than regular wire. Is he
right? What is the best wire to use in my
system?

Ed Coblance, Columbus, Ohio

Assuming normal hi-fi impedances of
4-16 ohms, your friend is quite wrong.
For commercial lines, where the im-
pedance goes up to 500 ohms, shielding
is sometimes used on long lines, but even
there it is not absolutely necessary. As
a matter of fact, shielded wire can cause
trouble. The best kind of wire is ordi-
nary Dplastic-covered lamp-cord wire.
This is a common item at hardware
stores.

Hum Control

There is a hum control on my ampli-
fier. When I adjust it I can’t hear any
difference. Is this normal?

J. Milligan, Pittsburgh, Pa.

It could be. If you have a very high
quality amplifier, a low impedance or
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Hi-fi questions are all answered
by mail. If of general interest

they will appear in this column.

well-shielded cartridge, and ideal con-
ditions; it would be almost impossible to
hear any difference. At the factory, the
adjustment is made with instruments,
not by ear. If you can’t hear hum, or no-
tice any change at full volume, with the
selector switch in the “Phono” position,
you've got a very good system, indeed.
About the best thing you could do is set
the control about mid-position and for-
get about it.

Oiling Record Players

How often should I oil my record
player?
Paul Smith, Elizabeth, N. J.
You’d probably be better off if you
didn’t. Unless the booklet that came
with your unit shows exactly where
and when to oil the parts, don’t! It's
possible to ruin the parts of the rubber
drive system with oil. The expense of
repairing such damage would far out-
weigh the cost of any wear and tear that
might take place without the oil. Most
units are made with a bearing material
that is oiled at the factory for life.

Changer Cleaning

I cleaned my changer mechanism,
and after I replaced the turntable, I no-
ticed that there was a change in pitch
once per revolution. I've changed the
rubber drive wheel, but this does not
help.

Robert Grayson, Falls Peak, Va.

It wouldn’t. From your description,
I'd say you have a once-around-wow.
Look on the inner rim of the turntable,
and see if there is an irregularity, or
something stuck there. Feel around the
surface, and see if there’s a dent. I hope
you didn’t drop the turntable platter
when you were cleaning it. If you did,
you may need a new turntable, for it’s
practically impossible to fix this. §-
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ET Revieaws the Fam Bands

spotlight on:

-Meters and up

By C. M. Stanbury Ii

A band where all hams can get to-
gether, some TV, experimentation in the
upper reaches, and a future in space.

TWO meters is called the “real” VHF band because conditions
found here closely approximate those found generally on
VHF. The band (144-148 mc) lies almost in the center of the
30-300 mc range and like six meters, it is most useful for short
range communication, with one notable exception which we’ll
cover later. Antennas are even smaller than those for six meters
and almost any directional array may be chosen, even by the
mobile operator. This is a happy situation familiar to other com-
mercial and public service VHF users.

Reflection of two meter band signals via the F2 layer is ex-
tremely rare. Sporadic-E layer propagation is uncommon, but
certainly not rare. At least a couple such openings occur every

Arnold Proner, W20MU, goes video from Lewisboro, N. Y., on 432 mc with
home brew gear, including camera. He has had @SO's with W2MMY in N.Y.C.
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NOVICE BAND

At right is Electron (Dallas, Tex.)
model V-2050 Ling amateur TV trans-
mitter. It delivers 30 watts of video-
modulated RF carrier to antenna. The
same company markets a complete
ham television statlon for about
$2895, including antenna and camera,
but not Including audio contact
equipment. Audio contact can be
maintained with hams' existing gear
on six or two meter bands. W20MU
ot left uses an FM subcarrier for
audio which is 4.5 mc from the video.
His total bandwidth is nine mec.
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Two meter band between
145-147 mc Is the only
band where all hams can
get together regardiess
of class of license. Ama-
teur TV is permitted on
all bands (white oreas
on chart) above 300 me.
There is an opparent
“gentleman’s agree-
ment” on 420-450 mc
band that amateurs us-
ing teletype and FM stick
to those frequencies be-
tween 420-430 mc, leav-
ing 430-450 mc to ama-
teurs using television.



The elements of a two meter
beam antenna are quite small
and any number of directors in
front of the driven element
may be added. Shown here is
Taco's model 5A2M ontenna.

summer. Normal atmospheric bending,
a relatively important factor on the six
meter band, is less effective here, but
during the summer this is more than
compensated for by “ducting,” VHF’s
number one DX medium.

Ducting differs considerably from

ionospheric propagation. In ionospheric—

propagation, the radio waves are liter-
ally reflected. This is also true of the
Sporadic-E layer. But ducting occurs so
near the earth that it may be considered
a “waveguide” effect. As you may know,
a waveguide (generally a hollow piece
of “plumbing” which roughly resembles
a ventilation system duct), can carry
wavelengths no greater than twice its
width. In ducting, the earth itself usu-
ally forms the lower boundary and an
abrupt change in atmospheric condi-
tions the upper limit. This upper limit
is formed during an “inversion,” when
the temperature increases with height
(the opposite is normal), and/or when
there is an unusually sharp drop in the
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water vapor content of the air. The two
meteorological phenomena usually go
together. An inversion will often appear
on a clear, calm summer night, a night
without turbulence to break up the de-
sired duct formation. It can also occur
when warm and cold air masses meet to
form a front. Ducting-is so common in
the summer and early autumn as to al-
most approach the reliable. Communi-
cations beyond the horizon is even pos-
sible during the daytime at this period of
the year.

Again comparing the two meter band
with six meters, there is very little long
range DX during winter and spring and
reliable working distances are some-
what shorter. But for medium-range
DX and fairly reliable summertime cov-
erage, 144-148 mc is somewhat superior
to 50 me. Just how much superior de-
pends upon climate and terrain. Diffrac-
tion might carry a 50 mc signal around
a mountain. It probably wouldn’t do the
same on this band.
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Everything Goes

Every kind of frequency modulation
for CW or phone transmissions, any
type of amplitude modulation, includ-
ing facsimile (A4), but not television
(A5) is permitted between 144-148 mc
and in the 220-225 mc bands. While the
dividing line between facsimile and TV
is not very clear-cut, a moving (and
therefore live) picture may not be
transmitted via A4.

The Novice is permitted to operate on
145-147 mc, smack in the middle of the
band. What’s more, he may use any of
the above emissions except facsimile.
This is the only ham band on which the
Novice may get away from pounding the
key, but along with the many advan-
tages, there is one major disadvantage
for him.

Construction experience is, of course,

one of the plus features. The beginner
may build for himself anything from a
single-sideband exciter to the most com-
plicated F2 radioteletype setup. But
there probably won’t be many Novice
RTTY calls.

Next, FM operations. No extra power
for modulation is needed and there-
fore FM phone almost approaches the
economy of a CW transmitter. If he’s
going to use phone, FM is the most eco-
nomical method, from a power stand-
poiat.

However, phone operations sidestep
the Novice’s number one problem—the
13 wpm code test when his Novice call

expires. This inescapable challenge can

be met in just one way—practice and
more practice. Obviously, if too much
time is spent on voice work, the General
Class exam will be flunked.

Last month we outlined a way out—
the Technician license. This requires
General Class technical know-how, but
only 5 wpm. On two meters, Technician
hams are allocated the same frequencies
as the Novice, 145-147 mc, but with full
power, in other words anything up to a
kilowatt. As we mentioned before, the
Technician Class was created for no
such purpose, but rather for those inter-
ested in the technical side of radio, par-
ticularly VHF [Continued on page 122]

Next to vertical and horizontal dipoles, simplest antenna for two meters is
collinear array (left) of two half-wave elements vertically stacked and both
fed in phase. It is bi-directional. At right is simple bay with parasitic ele-
ments. Most have at least four elements. A two meter anteana can be made
by trimming TV Channel 6 yagi to sizes shown and feeding with 300 ohm twin lead.
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El’s money making careers in electronics
Silent Circuits Bag Burglars

By James Joseph
Electronic sentry systems catch crooks red-handed,

perform (for profitl many varied alarm functions.

Even if would-be burglars have duplicate key,
they could not avoid "proximity detector in
door which operates on hand capacitance to
trigger silent alarm at the central office.

Jerry Linder designs and builds many of the
electronic trapping devices his firm installs.
Infrared beam alarm is at extreme right. The
other units include popular proximity detector.



BACK in 1953, Jerry Linder (then only 22 years old) and two
school chums—Tom LeNay (fresh out of college with an
electrical engineering degree) and Ralph E. Fiedler—turned pro-
fessional man-trappers. They chipped in $300 apiece and launched
American Fire Dispatch, Inc., an organization dedicated to
catching crooks electronically for profit.

Today, AFD fields nine radio-rigged “prowl” cars, keeps
round-the-clock electronic vigil for more than 800 clients, main-
tains a central office hooked by direct line to police headquarters
—and yearly grosses more than $200,000. In seven years, AFD’s
electronic man-traps have nabbed more than 300 badmen, caught
dozens of crooks red-handed.

“And proved,” adds Jerry, “that silent circuitry is the greatest
bagger of burglars.”

Hundreds of AFD ultrasonic installations flood clients’ stock-
rooms with inaudible, burglar-detecting high frequency “sound.”
Scores of clients’ safes and strong boxes are rigged with “capaci-
tance detectors”—electronic devices which signal AFD’s central
office if, ‘after business hours, a clandestine hand comes within
inches of safe or cash register. Countless AFD invisible infrared
beams—battery-powered and transistorized—booby trap prem-
ises that house liquor, edibles, appliances . . . and military secrets.

For such round-the-clock electronic protection—against fire,
theft and hold-ups—clients pay anywhere from $18 to $200 a
month.

Explains Jerry, “Electronics as a cop isn’t new, of course. What'’s
new is our dedication to circuitry, which makes it simple for us
to do what older, mechanical devices simply can’t do: nab a guy
while he’s still at his dirty work. And [Continued on page 128]

Ultrasonic transmitter, mounted high on wall of camera store, below, fills
the store with “silent sound.” Any movement after the store closes for the
night is detected and an dalarm is sounded. Store was burglarized twice in
one month before system was installed. Right, AFD has nine radio-equipped
cars to nab thieves. Linder checks in with one of firm's salesmen standing by.
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Automatic
Mixer-Cross Fader

Has an expert audio engineer built right in.

By Steve Hahn

IF you jazz up your home songfests, movies or slide shows
with tape recorded narration, you probably would also like
to add background music or occasionally cross-fade from talk
to music. Well, you don’t have to be an expert audio engineer
or an octopus handling elaborate mixing controls. For about
$10 you can build a control unit that will handle any two signal
1sourI(;es, cross fading and mixing them automatically to preset
evels.
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Mixer-cross fader schematic is shown with
SW3 in mix position. For fades, SW3 is open.

The unique cross fading circuitry is
extremely simple and completely click-
free and smooth. Cross fading is accom-
plished by using a dual-triode audio
tube with a dual filament. By supplying
AC to either of the filaments, each half
of the triode can be energized sepa-
rately. Thus, a switch inserted in the
filament circuit which turns one fila-
ment on and the other off, can be used
as an automatic cross fade control. The
time of the cross fade will vary a little
from tube to tube, so try a number of
tubes in order to obtain a variety of
timing. On the average, however, a com-
plete cross fade cycle takes from five to
eight seconds.

In addition to straight cross fading, a
third very useful feature can be added
by means of a small outboard control
box. In many recording sessions, you
may want the faded channel to “die”
to a preset level and continue as back-

Note stand-off mounting of 12AX7 shielded
socket. All controls and jacks mount on sides.
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ground. (A typical example would be
music continuing at a low level, under
parration.) You can do this by inserting
a rheostat (R9) in series with the fila-
ments of the fading tube. The jacks (J4
and J5) are wired in such a manner
that when R9 is plugged into either one,
it is in series with the particular fila-
ment involved.

Let’s see what actually happens when
the rheostat R9 is plugged into jack
J4. Under this condition, when the
cross fade switch (SW2) is in the Chan-
nel 1 position (up) R9 is shorted out and
the Channel 1 ﬁll)a.ment receives its full
voltage.

Channel 2 filament is open, hence its
signal does not appear at output jack J3.
When the cross fade switch (SW2) is
thrown to the Channel 2 position
(down) ; the short across R9 is removed
and R9 now sets the filament voltage
(and therefore the audio output to J3)
at a new lower level

In the meantime, the Channel 2 fila-
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ment now receives its full voltage and
the signal from this channel comes
through loud and clear to J3. We can
now see how it becomes possible to fade
from one channel to another and still
retain either channel as a background
signal. Using R9, the level of the back-
ground signal can be controlled from
barely audible to full strength. With R9
out of the circuit the unit operates as a
straightforward automatic cross fader.

Construction

The entire unit, power supply and all,
can be built into a 5” x 4” x 3” chassis
box. The socket for the tube is mounted
on 1” metal stand-offs. The background
level jacks (J4 and J5) and control R9
are optional and if the background fade
feature is not desired, they may be
omitted. If used, J4 and J5 should be the
3-wire type since the tube filaments are
not grounded and both leads are “hot.”

The automatic cross fade switch
(SW2) is a standard single-pole double-
throw lever type which makes for
easy handling. Switch SW3 determines
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Optional background
fader clrceit uses
three-contact plug.
Note that normally
grounded section
(body) is not used.

whether the unit serves as a mixer or a
cross fader.

Three %" holes were drilled in the
cover plate, above the tube, V1, to allow
heat to escape. ‘

PARTS LIST
Resistors—all resistors /3 watt, 10,
R1—1200 ohm
R2—1000 ohm

R3,R4—500,000-ohm volume contrel. (audio taper)

RS, R&—) Megohm

R7,R8—100,000 ohmr

R9—20-chm, 4 watt wirewound potentiometer (see
text)

Capacitors

C1.C2—20 Mfd @ 350V electrolytic

C3—I10 Mid @ 25V electrolytic

C4—.01 Mfd @ 400V paper

Switches

SWI—SPST toggle (on-off)

SW2—SPDT jever {Switchcraft 1000 or equiv.)
{Cross fader)

SW}—)SPST rotary or toggle (selector: Cross fade/
mix

Yi—I12AX7, 7025 os ECC83 tube

T—Transformer: Primary: 117 Volts, Secondary:
125-0-125 @ 25 rra, 6.3 V @ A (Stancor PS 8416
cf equiv.)

SRI,SR2—I117-volt selenium or silicon diodes, 10
ma or higher rating

J1,J2—closed circuit phone jack (input)

J3—open clrcuit phone jack (output)

J4,J5—-3 wire phone jacks (Switchcraft CI28B)

Misc.—Chassis bor 3”x4"x5”, Chassis box 2"x2"x4”,

9-pin shielded tube socket, knobs, plugs to
match the above jacks, etc.
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For stable TV pictures; for cleaner hi-fi -
sound; you'll have to localize and . . .

Stop That Leak!

By Ernest Wayland

Handy leakage checker locates bad capacitors.

HE “leak” referred to is not the annoying drip-drip of the

kitchen faucet, but the cause of the maddening rip-rip of your
television picture. The culprit usually responsible for a tearing
TV picture is leakage in one of the dozen or more capacitors in the
horizontal oscillator, AFC, or sync. circuits.

If your hi-fi or public address amplifier suddenly starts to
“gargle” at you and everything from it sounds as though it were
filtered through a barrel of mush, you can bet that’s the fault of a
leaky coupling capacitor also.

The leakage checker described below is not meant to replace
an in-circuit checker or a larger qualitative-quantitative ana-
lyzer. But, it is handy for the tool box or service kit. Furthermore,
it's inexpensive to construct, non-critical in assembly, and is just
about the fastest tester around. As an added bonus, the capacitor
under test is checked, not only for leakage, but for an open and
shorted condition also.

Based upon a standard voltage-doubler circuit with a neon
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lamp in series with its output.

Follow the diagram carefully. Note
the polarities of the electrolytic capaci-
tors and the two cartridge rectifiers and
double check that you’ve wired them in
their proper electrical relationship with
each other.

You can get a shock by simultaneous-
ly contacting both output jacks or by
touching the leads of a charged capaci-
tor; but in both cases the current is lim-
ited to a safe value by the 150,000 ohm
resistor.

Capacitor testing is a 30-second op-
eration. It’s only necessary to touch the
questionable paper, mica or ceramic ca-
pacitor (.00025 mfd or larger) to the
terminals. The neon lamp will blink

once at the moment of contact as an in-
dication of the capacitor’s charging cur-
rent. If no blink is seen, the capacitor
is probably open.

If the neon bulb stays lit, the capaci-
tor is shorted. Pulses at a 5-per-second
or faster rate indicate leakage.

Certain capacitor circuit applications,
cathode by-pass for example, are not as
critical as regards leakage. Other cir-
cuit components, such as coupling ca-
pacitors are usually very critical and
even a slight amount of leakage will
cause a positive bias of the following
stage and result in distortion. Most ca-
pacitors will show slight leakage at a
1-per-second pulse rate or less, and are

useable. §-

H? VAC
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This all-band CW and phone "shack™ belongs Truly deluxe shack with matching Collins *'S"
to Hap Helgesen, W7AIB. Non-motching gear line gear is shown below. While equipment is
is neatly and conveanlently placed, with test expensive, nice touches like large, colorful wall
gear at left. Certificates are properly fromed. map of world over operating position are not.
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By Howard S. Pyle, W7OE ¥
Don't make excuses about how your shack looks. Do
something about it. Here are some sensible tips.

WHAT did you do with your new high fidelity rig? Put it in
some dark, cob-webby corner of your basement where you
could sit on a nail keg and listen by the hour? You did not! You
probably gave it the spot of honor in your living room where you
could listen in comfort and proudly display it to your guests.

But with as much—and often more—invested in amateur radio
gear, too many hams relegate their attractive equipment to
a wobbly, discarded kitchen table, an old packing box, or even a
couple of planks laid on saw-horses behind the furnace!

Perhaps the hypothetical cases cited above are a bit exagger-
ated, but let’s take a critical look at your shack. Consider first
the environment. If in a basement, garage or other unfinished
space, are you caged in with raw, unpainted studding with ex-
posed and unpainted ceiling joists overhead? A little plywood,
wallboard or any number of inexpensive wall coverings, plus a
few hours with a saw and hammer and a quart of paint and you've
made the “wood-shed” come a lot closer to being fit for human
habitation. If pennies count, even a coat of good old-fashioned
whitewash on and between the studs and joists will make a re-
markable improvement.

That's a start. Your own eyes will suggest many more ways in
which to make the shack more attractive, such as molding in the
corners and some linoleum, tile, or rug on the floor to contrast
pleasingly with the walls and ceiling. [Continued on page 125]

Old Timer Ed Raser, W2ZI|, with a little plan- A pleasant ham shack is a pleasure to work in,
ning has managed to set up much surplus and a pleasure to visit. This is Chester Thompson's,
commercial gear in a small corner. Everything WBERE. Central Electronics xmtr, far left, and

he needs to handle traffic is at his fingertips. National NC-300 are mainstays of the shack.
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El report on an

Integrated Stereo Amplifier

ODAY’S big boom in stereophonic reproduction has naturally

created demand for new and different hi-fi equipment. To meet
this demand, Lafayette—a well known name in high fidelity—
introduced a 36-watt stereo amplifier kit—model KT-236.

The KT-236 is an “integrated” unit that saves space and money
by including two complete 18-watt power amplifiers and pre-
amplifiers on one chassis. All for a cost of $69.50.

At first glance, construction of the KT-236 seems like a mam-
moth project. The manual lists nearly 300 separate steps to be
“checked off.” However, the maniual has been so well worked out
that every step is clear and easy to follow. Result? This is one of
the easiest to put together kits we’ve built.

In fact, the KT-236 manual is as near to foolproof as we’ve seen.
Construction time for this unit was about twenty hours which is
quite good considering that there are two complete amps and two
preamps to build. As this reviewer is not particularly speedy as
kit builders go, you can consider this time as average for most
people.

Another thing we like about this kit is the spacious layout of
the chassis. There’s plenty of room to work in—none of those tight
corners that only a midget’s fingers can manipulate in. The con-
trol panel and its switches and pots is also readily accessible as it’s
located on top of the chassis with open air surrounding connecting
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points. A pair of printed circuit plates simplify the wiring.

A moment of disappointment came when we finished building
the unit and hooked it up for testing. There was an excessive
amount of hum. I rechecked my wiring and located what could be
called a “flux joint.” Let this be a warning to kit builders; any
terminal post or tie lug that has two or more wires soldered to it
should be checked carefully to make sure that the solder has
flowed down and covered all the wire ends. Frequently the lowest
wire will be held in place by flux alone.

Once the hum problem was licked, the unit behaved properly
in every respect. All controls responded as they should and on the
basis of pure listening tests the sound was judged to be quite clean
and transparent. There's adequate power, too, to handle moder-
ately inefficient speakers and low magnetic cartridges.

A flexible unit, the KT-236 offers just about every control
needed to cope with today’s stereophonic reproduction, i.e.,
volume-balance controls and handy slide switches for phase and
channel reversal.

A unique feature found in only a few other units is the “blend
control.” This control provides continuously variable channel
separation from full monophonic to full stereo, thereby permit-
ting you to select just the right amount of separation to fit your
particular room acoustics and any peculiarities of the recording.

In summing up, the Lafayette KT-236 is a compact unit that is
housed in an attractive cabinet. And if you have twenty hours to
spare for building, it will afford good stereo reproduction when

A pair of printed-circuit plates are used in the Open layount of chassis contributes to ease of
-~ dual-channel fone control-circuits. Feedback wiring. Note the four EL84 outpuwt tubes in
circuitry is used for both bass and treble. front of power and output #ransformers.
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Point to point wiring to parallel mounted
terminal strips Is used in the construction
when the circuit layout and design permits.

Schematic below shows one channel's
power output stage. New audio pentode-
triode tube (7199) is used in a direct-
coupled voltage-amplifier split-load phase
inverter circuit feeding the output tubes.

performs well within its price range, EI
rates the Lafayette KT-236 kit a Good

Buy. ,,&,

used with associated equipment of com-
parable quality. As the Technical speci-
fications reveal (see below), this unit

TECH SPECS

Our technical checks revealed rigid adher-
ence to the LafayeHte instruction manual
specifications. At | ke, the wattage output of
each channel tested alone was within 2 db
of 18 watts. A 10 ke square wave was re-
produced cleanly with a minimum of ringing
and rolloff. As was suspected from the rela-
tively small output transformers, the full 18-
watt output could not be sustained down at
the low frequency end, but the 12 watts at

30 cycles that were obtained reflected credit
upon the Lafayette design and the quality
of the components used. Each channel of the
KT-236 wirl provide adequate drive for
moderately low efficiency speakers. Mono-
phonically connected, it will easily handle a
low efficiency AR-1 or the equivalent.

The qgain of the preamp is more than
adequate for any of the low output stereo
phono pickup cartridges.
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Cabling Tape

The transparent tape shown in the handy dispenser Is ideal for cabling
wires. Stronger and more adhesive than ordinary plastic electrical tapes,
it can be used to make neat wiring harnesses. Cut tape In short lengths.

Painted Gun Tips

Printed circuit paint doubed on
yoor solderin? gun $ip al the point
where electricel contact it made
with the gun will result ia maxi-
mum soldering $ip temperatures
and top soldering efficiency at all
times. Helps keep tips tighter too!

Tuner Alignment Tool

The tool pictured at right is made to fit slug
screws having flat ends, but can be modified
for slotted-end screws as well. To make one:
handie requires a three or four inch length
of %" diameter plastic rod or wood dowel.
The tool bit is a 1Y2" length of metal tubing
cut from an empty ballpoint pen refill. Drilt
a hole in one end of the handle about %"
deep using a #3V drill, and after adding
a bit of glue, force the tube into the open-
ing. A pair of pliers used to flatten the end of
the tube for proper fit will complete the job.
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Tune Up Your
Tape Recorder

104

HAS your tape recorder been working erratically lately? Per-
haps it is just trying to tell you that it needs a tune-up or
spring tonic. If you neglect to give your recorder the occasional
care and attention necessary for every machine, you can expect
squawks, squeals, and squeaks in return. Follow these simple
step-by-step procedures for cleaning and tuning-up. 4

1—Before msing tools near recorder’s head, test for magnetism
with a compass. Demagnetize tools that deflect compass needle.
2—Check head alignment by pressing lightly on tape between
head and capstan while controls are on playbach. if treble output
improves by downward or wpward pressure, align head. Place
shims under head if needed. Check maker's head alignment data.

Electronics Illustrated
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3-—Remove pressure pad spring and
replcce felt pads if they are exces-
sively worn. Substitutes may be cut
from an old felt hat. 4—If drive
wheels are giazed and pitted, a light
application of medium-grit sand-
peper while they are turning will un-
cover fresh rubber. Caution: Do not
griad away too much or you will need
new wheels, negating all your efforts.

5—Failure of pressure pads to hold recording tape in intimate
contact with head will result in background hiss and erratic
output. Adjust pressure pad spring for solid but light pressure.
6—Apply o drop or two of oil to beariags at the base of the
capstan. A strip of plastic tape around the drive wheel will
protect it. All moving parts should be lubricated sparimgly.
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Completed stand is shown above with the soldering iron removed. White
patch on lever (asbestos pad) helps to protect Micro-Switch from heat.

Heat Control
Soldering Iron Stand

By Ernest Kaye

Simple $3 device avoids overheated soldering irons.

S OLDERING guns first appeared on the electronic scene about
1948. They caught on rapidly and for a while it looked as
though the standard soldering iron was going to join the 01A tube
in electronic oblivion.

In the past several years, however, a resurgence in favor of the
soldering iron has occurred. This is due in part to the increasing
use of miniature electronic circuits requiring an iron of high heat,
light weight and low cost.

The author does not wish to take a stand favoring one type or
the other; both have their uses. For intermittent use in jobs like
radio and TV repair, nothing beats the soldering gun. When off, it
doesn’t eat up current and its two to four second delay before it
reaches operating heat won’t bother anybody. On the other hand,
in kit building when you want the iron hot each time you make a
joint (and you make them one right after another) there is noth-
ing like a lightweight soldering iron.

The early miniature irons didn’t throw out enough heat to make
them as generally useful as they might be. You had a hard time
if you had to solder a connection directly to a steel chassis. The
guns didn’t win any honors at this job either. However, with the
introduction of the new high-heat tips, chassis connections are a
cinch, but other problems pop up. The high-heat irons run just as
hot at rest and their tips tend to oxidize.
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A 75 ohm, 20 watt, wirewound resistor placed in series with the soldering
iron provides the necessary 20 volt drop and prevents iron tip oxidetion.




The solution to overheated high-heat
irons was found in the design of a sol-
dering stand with a switch that cuts
down on the applied voltage when the
iron is at rest. Almost any Micro-Switch
which will take a lever will do in this
application. Although a type “W” was
used in the author’s model, the surplus
markets have dozens of different types
at less than a dollar which would be
suitable. The switch must be a single-
pole, double throw type. A 75-ohm, 20
watt resistor is wired across the switch
from the common lug to the normally
closed (N.C.) lug. When the soldering
iron is'resting in its stand and depress-
ing the switch lever to its open position,
the resistor is inserted in series with the
iron and provides a drop of about 20
volts. The iron will then stay at a tem-
perature somewhat lower than normal
but spring back to full heat almost in-
stantly when it is lifted off its stand. The
neon pilot light assembly wired across
the outlet is a valuable accessory in that
it prevents you from leaving the iron on
overnight. [
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New Laterature

El author Howard S. Pyle, WTOE, has
just written “ABC’s of Ham Radio,”
sub-titled: “How to Get Your Novice
License.” It is chock-full of well-organ-
ized, well-explained ham information
designed to start the would-be ham off
on the right foot. Author Pyle has over
50 years of hamming, writes with a wel-
come sense of humor. The soft-cover
book sells for $1.50 from Howard W.
Sams, 2201 E. 46th St., Indianapolis, Ind.
. . .. The second edition of Lafayette
Radio’s Semiconductor Directory is
now out. It has a new section on tun-
nel diodes and a price list. Free from
Lafayette at 165-08 Liberty Avenue,
Jamaica33,N.Y..... “Tape Recording
Head Reference Guide” is a small bul-
letin selling for 50c from Robins In-
dustries Corp., 36-27 Price Street,
Flushing 54, N. Y. Contains cross-
referenced data, specs and illustrations
of recording and playback heads and
erase heads. . . .. “99 Tape Recording
Terms” js a free glossary of high fidelity
and tape recording language issued
by Minnesota Mining and Manufac-
turing Co., Dept E9-520, 900 Bush
Avenue, St. Paul, Minn. . ... More than
150 stereo-audio accessories are listed
in the 1960 Audiotex Manufacturing
Co. catalog. It includes many mainte-
nance items for records, tape recorders,
record changers, etc. The catalog is free
from 400 S. Wyman St., Rockford, IlL
.... A 33-page “Audio Designers Hand-
book” is available from Amperex Elec-
tronics Corp., Hicksville, N. Y., at $1.50
each. -.
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Why be satisfied with less when:

this College-

level program of
home study in
Electronic Engin-
eering Technology

—can help you achieve new levels of
income and success

CREl OFFERS COLLEGE-LEVEL OPPORTUNITY
to the man who wisely realizes that the recognition
and rewards in electronics are now going to other
men—especially the man with modern advanced
education.

WITHIN TWO TO FOUR YEARS, depending on the
courses selected and amount of stick-to-itiveness
brought to bear, you can complete this program in
electronics, which is comparable in technological
content to advanced residence courses. You study
during hours chosen by you. You have plenty of
time to do your best.

THIS ADVANCED PROGRAM IS THE CULMINA-
TION of 33 years of working closely with leading
companies and Government agencies in the critical
field of electronics, where demand for engineering
and technical personnel far exceeds the supply.
The courses are presented in easy-to-understand
form, and our experienced instructors guide your
progress step by step.

YOU QUALIFY FOR CRE if you have a high school
diploma or equivalent, and if you have had basic
electronic training and practical experience in elec-
tronics.

PLEASE WRITE US NOW FOR DETAILED, ILLUS-
TRATED, 44-PAGE CATALOGUE, which gives com-
plete information on home study program and
registration procedure. CREI also offers a Resi-
dence School Program, where graduates earn AAS
degree. Day and evening classes start at regular
intervals. Electronics experience is not required
for admittance to the Residence School.

CREI PROFESSIONAL STANDING

U.S. Office of Education lists CREI as “‘an institu-
tion of higher education.”

CRE] was a co-founder of the National Council of
Technical Schools.

CRE! was among the first three technical institutes
whose curricula were accredited by the Engineers’
Council for Professional Development.

More than 20,500 students are enrolled in CRE]
Home Study and Resident Programs.

America’s leading electronics, communications,
missiles and space exploratlon companies and Gov-
ernment agencies recognize CREI. Many of these
organizations actually pay the tuition for their
employees studying with CREI.

___________________________________________ -
I CAPITOL RADIO ENGINEERING INSTITUTE To obtain fast, immediate 3
4 4\ 1]
| ECPD Accredited Technical Institute Curricula ¢ Founded 1927 service and to avoid delay, |
= l::lem.noz-e, 3224 16th St;i N.w.:iw;shingto; 10, D. C. it is necessary that the fol- |

Please send me your course outline and FREE 44-Page Book lowi i i i
| ‘Insurance for Your Future in the New World of Electronics™ i w Metroraon A CE
. describing' opportunities and CREI home study courses (115 l
| in Advanced Electronic Engineering Technology. Employed by |
| ) Radar, Servo and Computer Engineering Technology - ]
Check field 0 Electronic Engineering Technology
| £ Communications Engineering Technology I
| of greatest [ Television Engineering Technology Type of Present Work |
Interest [ Aeronautical Electronic Engineering Technology Education:
| O Automation and Industrial Electronics Engineering Technology | Years of High School .l
| Name ) Age o |
| street e |
| i Electronics Experience
City Zone State
I Check: 0 Home Study O Residence School [0 Korean Veteran — I
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FROM HEATH...

MORE NEW

HOBBY KITS!

Aas0 $79.95

HI-FI RATED 25/25 WATT STEREO
AMPLIFIER-PREAMPLIFIER KIT (AA-50)

A complete 25 /25 watt stereo power and control
center (50 watts mono) . . . B switch-selected inputs
for each channel . . . new mixed center speaker output
. . . stereo reverse and balance controls . . . special
channel separation control . . . separate tone controls
for each channel with ganged volume controls . . . all
of these deluxe features in a single, compact and
handsomely styled unit! Five inputs for each 25 watt
channel are provided: stereo channel for magnetic
phono cartridge (RIAA equalized); tape head input;
three high level auxiliary inputs for tuners, TV, etc.
There is also an input for monophonic magnetic phono
cartridge, so switched that monophonic records can
be played through either or both amplifiers. The auto-
matically mixed center speaker output lets you fill in
the “hole-in-the-middle’” found in some stereo record-
ings, or add extra monophonic speakers in other
locations. Nearly all of the components are mounted
on two circuit boards, simplifying assembly and mini-
mizing possibility of wiring errors. Handsome cabinet
features new ‘‘visor”’ effect, with vinyl-clad steei cover
in black leather-like texture with gold design. 30 lbs.

& svbs:drary of
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T o1 $33.95

STEREO RECORD PLAYER KIT (AD-10)

Made by famous Garrard of England to superb speci-
fications. “Plug-in'’ cartridge feature. Rubber matted
heavy turntable is shock-mounted, and idler wheels
retract when turned off to prevent flat spots. Powered
by a line-filtered, four-pole induction motor at 186,
8314, 45 and 78 rpm. Supplied with Sonotone STA4-SD
ceramic stereo turnover cartridge with .7 mil diamond
and 3 mil sapphire styli. Assembles in minutes;
mechanism and vinyl covered mounting base pre-
assembled, arm pre-wired. With 12” record on table,
requires approximately 15”7 W, x 18” D. x 6” H. Color
styled in cocoa brown and beige. 10 Ibs.

Mechanlsm Only: Less cartridge, base and cables.
Model AD-30, 8 lbs. $22.95

AA-30 $45.95

ECONOMY PREAMPLIFIER KIT (AA-20)

Although these two new Heathkit models are designed
as companion pieces, either one can be used with
your present stereo system. The preamplifier (AA-20)
features 4 inputs in each stereo channel (RIAA “mag”
phono, “xtal” phono, and two auxiliary inputs). A
six-position function selector switch gives you instant
selection of “Amplifier A” or ‘“Amplifier B for single
channel monophonic; ‘‘Monophonic A’ or ‘“Mono-
phonic B’ for dual channel monophonic using both
amplifiers and either preamplifier: “Stereo” and
“Stereo Reverse”. Self-powered. (AA-20) 8 Ibs.

HI-FI RATED 14/14 WATT BASIC
STEREO AMPLIFIER KIT (AA-30)

Two 14-watt high fidelity amplifiers, one for each
stereo channel, are packaged in the single, compact,
handsomely styled amplifier (AA-30). Suitable for use
with any stereo preamplifier or with a pair of mono-
phonic preamplifiers, it features individual channel
gain controls, speaker phase reversal switch and con-
venient pilot light. Output accommodates 4, 8 and 16
ohm speakers. Handsome satin black expanded-metal
cover, gold colored chassis. (AA-30) 21 lbs.
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ORDERING INSTRUCTIONS

Fill out the order blank below, glving us your name and
address In the space provided at right. Include charges for
parcel post according to welghts shown. Express orders
are shipped delivery charges coliect. All prices F.O.B.
Benton Harbor, Mich. A 20% deposit Is required on all
C.0.D. orders. Prices subject to change without notice.

Deaters and export prices slightly higher.

QUAN. ITEM MODEL NO. PRICE

i Phrcel Post [ Express (1 C.0.D. [J Best Way

Ship via

first of a series designed to
teach the fundamentals
of electronics . . .

EDUCATIONAL KIT (EK-1)

Youngsters and oldsters alike will find this kit a price-
less introduction into the wonderful world of elec-
tronics. Now, at less than the cost of several standard
textbooks on the subject, Heath offers a complete
basic electricity course, resulting in a finished test
instrument of a thousand and one uses. The EK-1 is
a combination kit and text-workbook designed to
teach the principles of voltage, current, and resistance

-the basic “‘yardsticks” of electronics to students of
junior high level. Adults also will find the project
beneficial as a beginning or refresher course in elec-
tronics. When finished with the project the student
will have learned the theory and construction of direct
current series and parallel circuits, voltmeter, am-
meter and ohmmeter circuits and the application of
ohms law to these circuits. The completed meter will
then be used to verify ohms law and the maximum
power transfer theorem, one of the most important
theorems in electronics. The finished kit, a practical
volt-ohm-milliammeter, may be used to make mea-
surements of voltage, current and resistance in a wide
variety of applications.

Procedures for checking home appliances and auto-
mobile circuits are included with the kit. The EK-1
will serve as a prerequisite to following Heathkit
Educational Kits. Get started NOW in this new and
exciting series. 4 1bs.

FREE CATALOG

Describes over 150 different and
exciting kits in Hi-Fi, Test, Ham
Radio, Marine and Hobby flelds.
Send for yours today!

HEATH COMPANY Benton Harbor 39, Mich.
Please send my frée copy of your complete catalog.

NAME

ADDORESS

ary ZONE STATE

XR-2P

$29.95

(6 1bs.)

6-TRANSISTOR
PORTABLE RADIO KIT (XR-2 series)

Dependable portable entertainment wherever you are
—wherever you go! Choose the gleaming, two-tone
molded plastic model or the handsome simulated
leather-and-plastic combination—both feature a grace-
fully curved grille in smart beige plastic. The XR-2P
complements the handsome grille with a mocha colored
case of high-impact plastic, while the XR-~2L encases
the grille in sun tan color Sur-o-Lon simulated leather.
Vernier tuning control gives you smooth, precise
station selection. Six Texas Instrument transistors are
used for quality performance and long life; a large
4" x 6” PM speaker provides “‘big set’ richness of tone.
Ready to play after simple assembly —transformers
prealigned. Six flashlight batteries used for power
(500-1000 hrs.) (batteries not included).

HW-19 (10 meter)
HW-29 (6 meter)

$39.95

10 & 6 METER TRANSCEIVER KITS

Complete ham facilities at low cost! Ideal for begin-
ning and veteran hams for ‘“‘local” net operations.
Transmitter and receiver are combined in one easy-to-
use instrument. Features neat, modern styling, press-
to-talk transmit /recéive switch, built-in AC power
supply, variable gain control and built-in amplifier
metering jack. Operates mobile using vibrator power
supply. Microphone and two power cables included.
Styled in mocha and beige. Less crystal. 10 lbs,

Vibrator Power Supplies: VP-1-6 (6v.), VP-1-12
(12v.). 4 Ibs. kit; $8.95 ea., Wired; $12.95 ea.

ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER*

*The convenience of Local Heathkit Sales and Service costs but a few dollars more.
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Small children and uvnat-
tended swimming pools can
result in needless tragedy.
Minneapolis-Honeywell now
sells a pool alarm for under
$200. Any splash in water
Is detected by a submerged
sensing unit which trans-
mi#s a signal to a loud, stro-
tegically-placed alarm.

Are they friendly? Compan-
ions of Al Haskell, 13, of
Mar Vista, Calif.., are 7
homemade robots. Latest is
6'10" “"Gismo"™ who says
"yes" or "no,” lifts bis
- arms, has a heartbeat ond
... parts which.can be manipu- .
lated from control panel.
Haskell's next creation is
expected to walk and talk.




This classy mobile TV station
belongs to Radiodiffusion-Tele-
vision Franmcaise. Built into the
roll-back roofed Citroen
wagon are 650 mc tronsmitter
(5 watts), two radiotele-
phones, beam antenna, monitor
screen and anm oscllloscope.

Electronic “roller coaster” features a rolling
steel ball which acts as @ moving short circuit
to simulate a missile’s "riding down™ on an
enemy target. With this rig, ITT engineers can
test sensitivity. of fuzes used In the detonation
of misslles. Resuits are recorded on a graph.

Here's a speed trap for “hot rudders”—Vene-
tians who race motorboats through those hist
toric canals setting up damgerous wakes. The
device, similar to a radar speed trap, clocks
each boat as it glides by and points an accus-
ing needle at craft exceeding the speed limit.




Electronic organ kit
gets a going over by
Pat Stevenson, who
looks pretty well put
together herself. The
organ was introduced
at the 1960 San Fran-
cisco stereo hi-fi show
by the National
Soniecs Corp. of
Sunnyvale, Cal. Mod-
ular in construction,
the kit features many
preassembled com-
ponents that double
in brass as a high -
delity system. Assem-
bly time is said to be
40 hrs. Cost: $800.

New dental system,
developed by Avco
for the Navy, permits
dentist to view mag-
nified image of any
part of patient's
mouth on TV screen.
An optical probe con-
tains ten thousand
hair-like light trans-
mitting fibres. On one
end is a tiny lens
while a TV camera is
attached to the other
end. This system may
be used also for inter-
nal medical probing.
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Unusual collar on this dog's neck
carries mild shocking mechanism.
Training with this unit, dog will
perform very well in field trials.

Photos by M. Lockman, BLACK STAR

nr-_ b T:.-‘-l = g._ — w
 Co | g Trainer

e
) - n " 4

WANT to cure your dog of biting the mailman? Push a but-
ton. Does he go when you say come? Does he flush the
birds when he should be pointing? Push a button . . . well, it’s
not quite that simple. But a special dog collar is on the market
that carries a relay, tiny batteries and two short, dull prongs
which are capable of giving the dog a weak but remindful shock
accompanied by a buzzing noise. Designed for use by qualified
dog trainers and handlers only, the collar mechanism is actuated
by a flea-power transmitter that is effective over short distances.
Remote Control Co., Box 178, Morenci, Ariz., sells the units. &

Here is close-up of collar and hand-held trans- Stenley Aeck of Sunset Kennels, Issaquah,
mitter with telescoping antenna. This appa- Wash., trains a champion in the field. Wearing
ratus is recommended for use only by profes- of collar sharpens dog's performance even
sional or very experienced animal trainers. when shocking mechanism is not actuated.

July, 1960
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a special El staff report
f_Making A
Stereo
Cartridge

I+'s miniaturization that must please the human ear.

RODUCING a quality stereo cartridge is a bit like trying to

give a first-rate ballet performance on a tightrope. One small
slip is the difference between success and failure, especially
when you’re juggling fantastically tiny parts that must be in
perfect relation to each other. It takes a sound knowledge of
electronics, mechanics and miniaturization, and a solid philoso-
phy of what hi-fi should be—uncompromisingly true sound.
Joseph Grado, head of Grado Labs, has taken on the toughest
type of cartridge to produce—the moving coil—and has come up
with a highly regarded phono pickup which he claims has equal
compliance in all directions, flat frequency response from
10-30,000 cps and a channel separation in excess of 25 db. Here's
the picture story of how it’s made. -§-

Need for watchmaker tolerances in cartridge With special machine, girl winds all-important
manufacture Is pointed owt by Joseph Grado colls. She works in darkened room under spe-
to El feature editor. Unit must be rugged, re- clal light, color codes each of four ultra-fine
liable with both chamnels in equal balance. wire leads coming from the completed colls.
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Generating system of
Grado cortridge is hol-
low plastic cabe with
molded plastic stylus
arm. Two colils are
wound on cube at 90° to
each other and move in
a magnetic field to gen-
erate voltages on verti-
cal or lateral movements
{(or combinations there-
of) as dictated by rec-
ord groove. Each coil
has 1000 turns of insu-
lated silver-copper alioy
wire, goid-plated against
corrosion. It would take
more than 16 strands of
this wire fto equal the
thickness of single hair.

Photos by Mike Bonvino

Baked and potted coil is mounted in #iny grom- The fouwr previously color-coded coil leads
met of non-hardening rubber. Unit is then put must be spot welded to four matching con-
in @ metal bracket and positioned in damped mection pins. I¥'s impossible $o solder such thin
plastic base so that coll Is inside magnet gap. wire. Welder must use tweezers, eyepiece.

Please Turn Page
117
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Grado-designed apparatus permanently
and safely magnetizes the polished magnet
metal in just 1/10,000th second with 21,000
amps, 450 volts. Magnet held without fear.

Part of final test set-up: Speclally designed
reamp {+ 4 db ot 4-100,000 cps), oscil-
oscope, distortion meter, channel switch-
ing unit record performance of each unit.

Orienting the diamond in plastic stylus arm
is accomplished by sighting through cross-
haired lens of horizontal microscope and
applying hot tweezer to reform the plastic.

Serial numbers are stamped on carfridge
housings. A careful record of initial per-
formance ond ultimate owner is kept on
file. Grado gives five year stylus guarantee.

At le#t is model of new Grado 12-inch tone
arm featuring, among other things, un-
usual magnetic balancing. Technical data,
price are unavailable at this writing.

Electronics Illustrated



Super Cold Electronics

Continued from page 35

conductor. The field induces permanent
counter currents on the surface of the su-
perconductor which repel the original field.

However, if the magnetic field is greatly
increased, it causes the superconductor to
become resistive to current—in other
words, it temporarily destroys the super-
conductive quality. The value of magnetic
flux at which this phenomenon occurs is
different for each superconductive ma-
terial and is called the “critical field
strength” of that material.

Although superconductors offer no re-
sistance to direct current, they are resistive
to high frequency (above 10 mc) currents.
This resistance is still much less than that
of the best silver and copper conductors,
even when they too are brought down to
within a few degrees of absolute zero.

How can these interrelated effects be put
to work in electronic equipment? The first
man to build a practical cryogenic device
was the late Dudley Buck of M.LT. Buck
wrapped a columbium wire 3/1000” in di-
ameter around a straight tantalum wire
9/1000” in diameter. He dumped this sim-
ple arrangement into liquid helium at 4°K.

The superconductive tantalum wire (the
“gate”) permitted indefinite current flow.
The instant a current was run through the
columbium coil strong enough to create a
magnetic field of the critical value, resist-
ance developed in the gate, and the current
stopped instantaneously.

Buck had created a new form of switch.
But this was not meant to be an on-off
switch for a light or a TV receiver. Because
of its remarkable speed of response, meas-
ured in millionths of a second, it was a
natural for computation. After all, the
mathematical section of a giant computer
is nothing but a collection of on-off
switches.

This unusual switch has been dubbed
“cryotron”—the first of many strictly
electronic devices that will be developed
to operate in the cryogenic region.

Another of the cryogenic phenomena is
the conversion of non-magnetic materials
to magnetic. For instance, B. T. Matthias,
of the Bell Telephone Labs, has noted fer-
romagnetisSm in a zirconium zinc com-
pound. The effect has not yet been ex-
ploited in any circuitry, but scientists hope
to learn more about magnetism, which is
fundamental to electronics. Undoubtedly
other superconductive phenomena, as yet
unimagined, wait to be discovered.

July, 1966

One of the most fruitful of all eryogenic
areas was generated by a suggestion that
an amplifier could take advantage of the
radiation emitted by very cold ammonia
gas molecules when they change energy
states. The resultant device was the
MASER, from ‘“Microwave Amplification
by Stimulated Emission of Radiation.”
After considerable development of the gas
maser, a way was found to substitute a
solid semiconductor for the ammonia gas.

The basic construction of the maser
is quite simple. (See “Those Amazing
Masers,”” Feb. 1959, Electronics Illu-
strated.) The semiconductor, which can be
made of the jewel ruby, is mounted in a
cavity inside a cryogenic refrigerator
(cryostat). The end of the refrigerator
containing the crystal is placed in a power-
ful magnetic field. High-frequency energy
pumped into the cavity forces the desired
energy change in the semiconductor crys-
tal, and it generates microwave energy
with great frequency stability.

Electronic engineers are interested in
masers because they have very little “ther-
mal noise” as a result of their operation at
extremely low temperatures. Since a maser
amplifier has so little self-generated noise,
it can be used to pick up extremely weak
signals—thus their use in long-range mis-
sile-detecting radar, radio telescopes,
tropospheric scatter communications sys-
tems, and wherever it is necessary to get a
high signal to noise ratio.

Another important area of application of
low temperatures to electronics is in in-
frared detection (see “Infrared: New
Wonder Tool,” July 1959 Electronics Illu-
strated). All of the semiconductive mate-
rials which are used as IR detectors
become much more sensitive to IR radia-
tion (heat) when cooled to low tempera-
tures. However, the best effects are
produced at comparatively “warm” tem-
peratures, hundreds of degrees above
absolute zero. For example, gold-doped
germanium does not gain in sensitivity
below —218°C. That’s still pretty cold!

Since the most important application of
IR detectors is in anti-aireraft and anti-
missile missjles, it is important that the
cooling equipment be as compact and light
as possible.

Interestingly enough, one of the earliest
of IR detectors was based on superconduc-
tivity. During World War II, American en-
gineers demonstrated a fast, sensitive
detector made of columbium nitride
cooled to about 7% degrees above abso-
lute zero, well into its superconductive
range. When hit by infrared radiation, the

[Continued on page 12%]
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Monitor As You Motor

Continued from page 39

critical as to the oil pressure required.

The two Shurite voltmeters in the parts
list are accurate enough for all normally
equipped cars. Some cars today have many
extra electrically operated devices such as
power tops, windows, seats, auto antenna
and headlight dimmer. All these subject the
battery to a heavy drain and it is wise to
keep an accurate check on regulator and
battery voltages. The use of a more sensi-
tive and accurate voltmeter is then essen-
tial. Triplett meters type 221-T or 227-T
with a 0-15 volt or 0-10 volt range can be
used. Price about $10 each. +

Voltmeter readings

Reading Conditions Trouble
6.6 volts Ign. on, engine Normal full
off or ign. on charged
and idling battery
6Y system
6.0 volts " Half charged
battery
13.2 volts " Normal full
charged
battery
12V system
12.0 volts » About half
charged
7.2-7.6 volts Engine turning Approx. correct
gen. faster setting of
than idle normal voltage
regulator on
6 volt system
14.2-14.8 " Normal as
above but in
12 volt system
Local mechanics may set voltage regulators
slightly higher than the above reading under
severe driving conditions such as stop and go
salesman, delivery trucks or taxis. Average pas-
senger car regulators should not be set more
than a few tenths of a volt higher than those
listed because overcharging and damage to the
battery may occur.

Ammeter readings

Reading Conditions Trouble
Q Engine off, Normal
accessories off
0 ‘When should  Bad generator,
show charge open ckt.
0 Engine running, OK-Generator
acc. on over output equal
idle speed to drain
Discharging  Under 10 mph Normal
or acc. on
Discharging Engine speeded Low gen.
up, acc. on output, poorly
seated brushes,
loose fan belt,
partial short
Excessive Low speed Regulator
discharging oridle contacts
closed or
stuck
Limit of e Overload or
discharge short ckt.
scale on
ammeter
Needle jerks Engine Short, bad gen.
towards speeded up
discharge
Unsteady Engine above Loose leads,
reading or idle speed carbon between
low charging commutator
rate segments weak

brush springs

Charging Engine above Normal

idle speed

Qil pressure gauge readings

Reading Conditions Troubie
No reading  Engine running Bad oil pump,
Warm broken oil line
Low reading " Oil level low
Clogged filter
Lower than > Loose bearings
usual Thin or diluted

oil. Worn

oil pump

High reading  Engine cold, Normal

just started

High reading Engine Blocked lines,

tight new
bearings, dirt
in filter

Full scale warm-running
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Are You A Legal Ham?

Continued from page 4]

Frequency measuring: FCC requires
frequency measuring gear to be independ-
ent of the transmitter crystal or VFO dial.
A stable, accurately calibrated receiver
may fulfill this requirement, but is your
VFO dial and receiver dial calibration ac-
curate, particularly near the edge of a ham
band? Receivers do drift, and some com-
binations of control settings can throw the
calibration off slightly, as can parallax in
reading a recessed dial. Most hams would
not be without a well-built, accurately cal-
ibrated grid dip meter, which may also be
used as an absorption wavemeter. Proper
use of this meter is insurance against re-
ceiving a “pink slip.”

Off-frequency operation should be no
problem for the Novice and other crystal-
controlled stations, providing the crystals
are of good quality. and not crowding the
band edges too closely. Even the best of
them will drift slightly at times. Check
your crystal frequency with your grid dip
meter or wavemeter. Check your receiver
with WWV or WWVH, then transfer the

calibration to your grid dip meter. Your
handbooks will tell you how, as will in-
struction sheets that come with the meters.
You can calibrate your VFO dial from the
grid dip meter in the same manner.

Input power: You have a milliammeter
in your final tube plate supply circuit, but
how are you going to figure your input in
watts without an accurate voltmeter? A
voltmeter is rarely an integral part of a
ham transmitter. A good portable volt-
ohm-milliammeter should most certainly
be part of your shop equipment as you will
use it many times for all sorts of measure-
ments. There is little likelihood you will
have to measure the plate voltage more
than once because it remains relatively
constant while you vary the plate current.

Key clicks: Perhaps you’ve been told
that they are “very slight” That’s not
good enough. They don’t belong there at
all. Good quality factory-built transmit-
ters generally have adequate built-in key
click filters, but many “home brews” are
without them. A key click filter can be
built in a few minutes by wiring a resistor
and capacitor across the key leads. If there
are still clicks, a choke or two may be
added.

Overmodulation: The limit is 100 per

M
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cent. For voice frequencies you can go
down to 80 percent and still retain excel-
lent voice quality; at 95 percent you'll stili
be legal. But 101% won’t be! Overmod-
ulation will cause harmonic distortion and
increase the channel width. This latter
may cause interference with neighboring
channels. The best method of seeking out
and checking overmodulation is with an
oscilloscope, although less expensive indi-
cators may be built from circuits shown in
the handbooks. Sideband “splatter,” goes
hand-in-hand with overmodulation. If you
cure one, you'll probably lick the other.

Harmonic and parasitic radiation: Both
are equally bad. Get after them with your
grid dip meter.

Those are the most frequent violations
which can and do draw FCC citations for
equipment malfunctions. Probably the
most neglected requirement, however, is
Conelrad monitoring. This is understand-
able, perhaps, since Conelrad contributes
nothing to your transmission or reception.
But it is a legal requirement and that
means you must have some indication in
your ham shack which will inform you
when a broadcast station goes off the air
for a Conelrad alert. There are a number
of very satisfactory Conelrad alarm re-
ceivers on the market at nominal cost. An
old broadcast receiver will legally serve if
you don’t mind the music and voice back-
ground. You can, if you prefer, keep the
volume w-a-y down if you’ll remember
to turn it up at least every ten minutes to
make sure that the station is still on the air.
Also, there are commercially available
electric clock-timers which sound an alarm
every ten minutes to remind you to iden-
tify your station. These can serve a dual
purpose as both an identifier reminder as
well as Conelrad check. Perhaps you'd
rather have a silent visual indicator? It’s
a simple matter to install an S-meter in an
old broadcast receiver for a visual indi-
cation. This satisfies the requirement—
if you watch it! Add a relay and alarm
buzzer if you like and you have that much
more protection.

That just about catches the major equip-
ment angles. Recently we visited 30 ham
shacks in several states. Seven or eight
were Novice stations, the others General.
We discussed violations and made a num-
ber of informal checks. We did not find a
single station that was not violating one
or more of the rules outlined above! And
about 95 percent of these were doing so
unknowingly!

Now, how about your operating viola-
tions. Do you keep an accurate, up-to-
date log with all of the required entries?
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Is it legible? You need only follow the
simple instructions printed in almost every
published log book. If you make your own
log forms, the handbooks will specify what
must be entered. Since the log book com-
prises a station ‘record,” you are required
by law to preserve it intact for one year
from the date of the last entry. The same
goes for any messages you may handle. In
reviewing station logs we found that two
hams had scrawled entries that they them-
selves could not read!

Every ham should take close, critical
and frequent looks at his own shack. This
form of self-criticism should become a
habit. Inspections definitely should be
made whenever we change transmitters,
increase power, add a modulator, or do
anything which might affect the legality
of our emissions. +

2 Meters And Up

Continued from page 89

and UHF propagation. The two meter allo-
cation had an additional motivation. This
is the only band on which all amateurs may
operate, have contact, exchange ideas and
understand each other’s varying view-
points.

Chances are pretty good the average
Novice has not yet made up his mind
which phase of ham radio most interests
him. Through two meter QSO’s, he will
get to know a little more about message
handling, discuss sunspots, tropospheric
inversions, etc. Perhaps a bit of the propa-
gation-conscious pioneer will rub off.

And Up

This represents the last article in this
current series, but before signing off we
want to outline those bands above two
meters. The first of these is also within the
VHF spectrum, just 4 mc above TV Chan-
nel 13 between 220 and 225 mc. Although
not as active as two and six meters, it is
nevertheless used extensively for commu-
nications purposes. Sporadic-E layer re-
flection this high in the radio spectrum is
rare, but not impossible and ducting condi-
tions are approximately the same as found
on two meters. There are three UHF ham
bands, four in the SHF range and anything
above 30,000 mc is open to amateurs (ex-
cept the Novice). Primarily these are ex-
perimental frequencies for the ham and is
where the Technician really comes into his
own.

In the propagation of UHF and SHF
wavelengths, the “scatter” principle, which

Electronics Illustrated



is somewhat similar to diffraction along the
irregular surface of the earth, becomes a
factor in addition to ducting. Unfortu-
nately, scatter communication equipment
is costly. The signal strengths are very low
and can be utilized only because noise
levels are negligible on these frequencies.
Incidentally, the same atmospheric condi-
tions which make scatterwave reception
possible also create absorption problems,
and absorption is a serious obstacle to com-~
munications, especially above 30,000 mc.

Today VHF and UHF DX is a very lim-
ited proposition, but for some it is just as
fascinating as high frequency work—even
though in actual miles it is still limited.
That's today. Tomorrow these bands, free
from the ionospheric curtain, will be the
DX bands. We are, of course, referring to
the time when amateurs extend their ac-
tivities into space. Sounds like science fic-
tion? Well, what you might call a Buck
Rogers day dream has already become
reality. A few hams have succeeded in
bouncing two meter signals off the moon
and their work has been verified by the
U. S. Government. As reported in the June
issue, two hams communicated via the
ionized trails of Sputnik III and Explorer
VII. Who can say what’s next? %

2-Tube Binaural Receiver

Continued from page 55

sensitivity and selectivity at the tuned
frequency. The RF carrier portion of the
reinforced signal is filtered out by the net-
work (RFC2, C8, C9) and the remaining
audio signal is sent to the audio amplifier
(V2B) then coupled through -capacitor
Cl1 and SW2 to one side of the stereo
headphones. Regeneration is controlled

by potentiometer R10 which regulates the
amount of plate voltage at V1B.

The FM circuit utilizes super-regenera-
tive action, and slope detection of the FM
signal: that is, the signal is detected on
one side of the resonance curve. Here too,
the amount of regeneration is controlled by
a potentiometer (R4) supplying plate
voltage to VIA. When tuning the FM and
AM signals, adjust each potentiometer to
a point just before the circuits break into
oscillation (with the resulting “howling”
effect). The position of each pot will vary
for each station frequency depending upon
signal strength.

The power supply is a standard voltage
doubler type, using two silicon rectifiers
(SR1, SR2) and the 125-volt winding of
power transformer (T).

Note that the metal shell of C12 is above
ground and there is a DC potential on it.
Insulate the can with a cardboard sleeve
or electrical tape; and also insulate it from
the chassis by using a plastic mounting
plate. The tank circuit coil (L1) of the FM
section should be wound with a %" inside
diameter with separation between each
turn. The FM stations (98 to 108 mega-
cycles) are between TV channels 6 and 7.
You may pick up sound from adjacent TV
stations. This type of unwanted frequency
may be minimized by squeezing or ex-
panding L1 until it tunes the desired fre-
quencies. Notice that DC is present on L1
and tuning capacitor C1. Be sure to insul-
ate both from the chassis. The distance of
the signal antenna loop from the coil
should be adjusted during initial tuning to
determine the best coupling point.

The tickler winding on the antenna coil
should be wound close to the secondary.
You may have to reverse the leads later
if you find that you don’t obtain the feed-
back squeal. {—
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Super Cold Electronics

Continued from page 119

detector got slightly warmer, and the cor-
responding resistance change was followed
electronically. This early detector has been
rendered obsolete by the semiconductor
detectors because its refrigeration equip-
ment was too bulky to be taken aloft.

General Electric engineers have taken
advantage of two cryogenic phenomena to
invent a new type of frictionless gyro for
electronic inertial guidance equipment.
The “cryo-gyro” is a combination of a fric-
tionless bearing and a superconductive
motor. The bearing operates on the prin-
ciple that magnetic flux will not penetrate
a superconductive material. Therefore, a
ball made of superconductor materials can
be suspended freely on a strong magnetic
“cushion.” If the ball contains coils of su-
perconductors, it becomes a motor rotor.
Based on this simple idea, GE engineers
constructed their experimental frictionless
gyro, which has been rotated at 20,000 rpm
without pulling itself apart.

All of the cryogenic equipment dis-
cussed so far has actually been built. Some
of the possibilities in cryogenic electronics
are also very exciting.

In present electron microscopes, which
can probe into the molecule, the next level
of matter up from the atom, magnetic fields
focus the image produced by an electron
beam passing through the target. The
doughnut-shaped magnets that produce
these fields act as “lenses” by concentrat-
ing the fields in the hole in their middle.
Because superconducting materials are
magnetic insulators, they could be placed
around the hole to eliminate stray lines of
magnetic force and further concentrate the
field. The effect would be the same as
though the resolving power of an optical
lens were increased.

Cryogenic electronics is still a very
young technology, essentially less than ten
years old. Considering the startling devices
that have emerged in such a short time, it
is obviously of enormous future impor-
tance in electronics and in industry in
general.

Because of the cost of refrigeration
equipment and the material involved,
cryogenic electronics is not for the home
experimenter. However, in ten years, new
advances may make the special refrigera-
tors and superconductors so cheap and
widely available that ham radio operators
will be using maser receivers, tuning in on
space stations on the moon. +
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Let!ls Dress Up The Ham Shack

Continued from page 99

Now let’s have a look at the operating
bench or table. Do you consider it an ac-
ceptable piece of furniture? If so, leave it
alone. But almost any old table could be
improved with paint, trimmed around the
edges with one of the many available types
of metal edge molding. Cover the top with
linoleum or a pressed hard-board which
will provide a smooth writing surface.

How about your accessory items? If your
key flops around on the table and you have
to chase it during transmissions, screw it
down, but make certain it is fixed in the
most comfortable position for you. Perhaps
your phones and mike hang from conven-
ient nails driven in the wall. Pull them out
and spend another dime at the ten cent
store to replace them with appropriate
hooks screwed in place.

Now, your wiring. Many stations give the
impression that a mammoth spider de-
cided to weave a web of different sizes and
types of wire. If your operating table is
your permanent one, why are you so
squeamish about drilling holes for screws,
key leads and other pieces of gear? Do you
shudder to make wiring holes and drive
screws into a table top if it is highly finished
oak or mahogany? After all, if the table is
permanently delegated for your operating
table, make a permanent installation!

Don't run straggling AC cords from each
individual item of equipment to wall plugs
stuffed with cube taps to accommodate
them all. If your convenience outlets are
not so placed to permit concealing your AC
cords, move the outlets or install more.

Antenna feeders are a frequent eyesore,
draped around the room and from the ceil-
ing on nails driven in and bent over.
Ground leads are often a wiggly hunk of

wire running any old way to reach the
nearest water pipe. Straighten the feeders
and the ground wire and route them in
such a manner that they parallel wall and
ceiling lines and do not cut corners. Then
secure them tightly and neatly in place
with suitable insulators and clamps.

Now that you've created order out of
chaos and have made your shack a “thing
of beauty and a joy forever,” or at least
presentable, don’t spoil the whole effect by
plastering all of the available wall space
with QSL cards, a practice all too common.
Few, if any visitors ever take time to read
this type of wall-paper—unless they do it
to be polite. To experienced hams they
have the same status as shipping room
“girly” calendars. Make a tasteful arrange-
ment of ten or a dozen of your most-prized
cards if you like, but keep the rest in a
card file drawer. You can always haul them
out when you feel a need to do so.

Study the illustrations reproduced here.
They represent ham stations of many types
and using various combinations of equip-
ment. Each of them will serve to give you
one or more ideas which you can use in
your own layout. An inter-com between
the shack and living quarters will save
much shouting between you and the XYL.

A station “control unit” such as the one
featured in the June 1960 Electronics Illus-
trated (“Ham Station Control Center”),
will allow you to have electric clock,
phone/CW monitor, individual fuses for
each piece of equipment, switches for AC
supply, etc., all tied neatly together.

Plan ahead. Get ready for the winter
months when atmospherics are at their
peak by devoting some spare time to pro-
duce a brand new shack to which you'll
proudly escort your visitors without the
usual apology: “I want to do some fixing
up in here when I get around to it, but
you'll have to excuse some of this stuff
now; it's only temporary!”-§-

July, 1960

...because ERSIN MULTICORE
S-core solder is designed specifically
. for quality radio and electronic
applications, it is sold only

. through radio parts distributors.

The world’s finest cored solder-yet, at popular prices.
Available in 1 1b. dispenser cartons and 7 lb. bench reels.

For information write to Dept. MG 430

MULTICQRE SALES CORPORATION -

PORT WASHINGTON, NEW YORK
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Your advertisement can reach this mail-buying audience for only 35¢ per word . . .
(Check or M.O. please) . . .
the
{ILLUSTRATED, 67 West 44th St.,
Name of state {New Jerse
abbreviations .as 35MM, 8xi

SAVE MONEY  ORDER BY MAIL

i.e. copy for

ELECTRONICS

Closm
in our

minimum 10 words.

October issue must be

dates are the 20th of 3rd preceding
ice by July 20th. Mail
New York 36, N. Y, Word count: Zone number free. Figure one word:
oy). name of city {New York); sets of characters as in key {14-D); also

ILLUSTRATED

payable in advance
onth

to ELECTRONICS

e o o FOR SALE

MONEY SAVING Prices on tubes. TV,
Radio, Transmitting and Industrial
Types. New, Ist quality, guaranteed. 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 57000, New York 12, L

FREE' GIANT wholesale cafa|og on elec-

tronics,  Hi-Fi, transistor, scientific,
hobby, optics, phofographic, house-
wares, jewelry, tools, novelties, toys.
Write: Lektron, 241B Everett Ave,,

Chelsea 50, &asi e
GOVERNMENT SURPLUS—Anyone

can

buy electronic equipment direct from
U. S. Government. Weekly letter tells
When, Where and What is being offered.
3 months {13 issues) $7.00. Government
Surplus Sales, P. O. Box 4602El, Wash-
ington 9, D. ¢

AUTOMATIC DOOR Opera?ors new fa-
mous make. Only $59.95. Buy Direct.
Sa':r.e! Free literature. Demsco, Sebring 9,
io.
GOVERNMENT SELLS: Surplus Elec-
tronics; Test Equipment; Oscilloscopes;
Transceivers; Jeeps; Boats; Aircrafts;
Misc.—Send for U. S. Depot Directory &
Procedure $1.00. ''Government Surplus
Sales,' Box 425-EL, Nanuet, N. Y.

78 R.P.M. RECORDINGS. Many types.

Free lists. Collections bought, P.O.B.
155(EL), Yerona, N. J.
s o o HI-FI
COMPONENTS, RECORDERS. Free
Carston, 125-G

Wholesale Catalogue.
East 88, NYC 28.
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UNUSUAL YALUES. Hi-fi components,

tapes, tape recorders, cafalo%ue pack-
age quotations. Eudqef Hi 83-06c
Yietor Ave., Elmhurst, N.

e o o BUSINESS OPPORTUNITIES

GROW MUSHROOMS. Callar, shed and

outdoors. Spare, full time, year round.
We pay $4.50 |b, dried. We have 29,000
customers. Free Book. Mushrooms, Dept.
315, 2954 Admiral Way, Seattle, Wash.
YENDING MACHINES—No selling. Op-

erate a route of coin machines and earn
high profits. 32-page catalog free!
Parkway Machine Corp., Dept. 33, 715
Ensor St., Baltimore 2, Md.

» » » EMPLOYMENT OPPORTUNITIES

PRINTING - ADVERTISING SALESMEN.

Excellent moneymakmg sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign letters, Automobile ini-

tials. Free Samples. ''Ralco’’-El, Box L,
Boston !9, Mass.

e o o« TAPE RECORDERS

LEARN WHILE Asleep with your re-

corder, phonograph or amazing new
“"Electronic Educator'' endiess tape re-
corder. Details free. Sleep-Learning
Research Association, Box 24-El, Olym-
pia, Washington.

TAPE RECORDERS, Hi- Fi components,

Sleep Learning Eqmpmen? tapes. Un-
usval values. Free catalog. Dressnar
69-02 Z 174 St., Flushing 65, N.

e o o DO IT YOURSELF

"AUTOMATIC GARAGE Door Controi"

book; complete, clear plans, photos,
exploded view, instructions. Standard
parts, radio/post control. $2.00 {quar-
anteed). RL Books, 5649G Costello, Van-
Nuys, 1if.

FAMOUS OLD ''Homebrew' Recipe.
Complete instructions $1.75. Home-
crafts, Box 587-B, Bellevue, Nebraska.

e o o RADIO & TV

"TAPE-RECORDER 2-SPEED 7',"/ sec 5"
speaker value $199.95, net $49.95 2-Band
ashorf wave & AM) 8-Transistor w/cow-
ide case, )5V batteries, earphone, List
$71.50, Net $28.65, Six transistor complete
with leather case, earphones, battery—
$17.85, also FM radios guaranteed, Post-
paid Wingfield, Box 2404, Memphis 2,
Tenn.
10 DISTANCE CRYSTAL set plans—25¢;
20 different 50¢, with Transistor experi-
ments, catalog. Laboratories, 1131-K
Valota, Redwood City, California.

STEREO IN your car, book covers F-M,
convertors, etc., 3200 Free folder of
pocket F-M kits, etc. Ekeradio, 650 N.
Fair Oaks, Pasadena Cahforma
DIAGRAMS FOR repairing radios, ampli-
fiers, $1.00; television $2.00. lee make,

model. Diagram Service, Box 672-E|,
Hartford |, Conn.
s o o PERSONAL
LOANS BY Mail. $50 To $800 For Any

Purpose. Employed men and women
eligible. Confidential. 2 years to repay.
Write for free loan application. American
Loan Plan, City National Bidg., Dept.
E1-6150, Omaha 2, Nebraska.

o o o STAMPS k COINS

50 ALL DIFFERENT stamps—free with ap-
provals. Wm. Rice, 87 Washington Ave-

nue, Kingston 43, N. Y.

s o o« MUSIC

SONGPOEMS AND Lyrics Wanted! Mail

to: Tin Pan Alley, Inc., 1650 Broadway,
New York 19, N. Y.
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Electronics Library

Continued from page 28

Government Magazines. Almost un-
known to the general public is the fact that
Uncle Sam publishes hundreds of periodi-
cals, ranging from weekly to quarterly
magazines. Many .of these are in areas of
special interest. For example, if you are
interested in aviation electronics you may
very well find a wealth of material on the
subject in such magazines as “The Air-
man,” published monthly by the Air Force,
or in “Aircraft Accident and Maintenance
Review,” also published monthly. Or, if you
are interested in communications elec-
tronics you may want to subscribe to one
of several periodicals published by the
Federal Communications Commission, or
the U. S. Army. You can obtain, free, a
complete list of all government magazines,
including information about subscription
rates and subject matter, by obtaining PL
36, Government Periodicals.

Tips on Ordering

All your correspondence should be ad-
dressed to the Supt. of Documents, Wash-
ington 25, D. C.

If your requests are specific, the answers
or publications you want will be on their
way to you in the mails within 48 hours.
Don'’t expect the staff of the Supt. of Docu-
ments to do electronics research for you.
They are not specialists. They sell and de-
liver to you only the publications in which
you might find the information you desire.

Never send cash or postage stamps. Use
personal checks or money orders payable
to the Supt. of Documents. In fact, you can
order publications conveniently, without
making a payment each time, simply by
opening a “Deposit Account” with the
Supt. of Documents. That’s how I do it.
Once a year I send a check ($25 is the mini-
mum to open an account) to the Supt. of
Documents and in return I get a “Deposit
Account Number.” After that, whenever I
order publications I need only give my
number and the amount is automatically
deducted from my account.

Another convenience is the use of cou-
pons, which may be purchased in advance
from the Supt. of Documents in sets of 20
for $1. Thus, if you happen to order a pub-
lication costing only five cents—and many
cost no more—all you have to do is submit
one coupon with your order.

Whether you are an electronics scientist
or hobbyist, you can accumulate an elec-
tronics library from Uncle Sam. %<

July, 1960

;' ONE CENT SALE

BUY ONE AT OUR REGULAR LOW PRICE AND
GET THE SECOND FOR ONLY 1¢ MORE

CITIZENS BAND TRANSMITTER (27 MC) 5 watt chassls,
complete with crystal, $14.99 each, two for $15

CITIZENS BAND RECEIVER chassis tunable through =ll
22 channels. Complete with audio amplifier. $9.99 each,
two for $10.00.

AMATEUR BAND TRANSCEIVER (144-148 MC) chassis
with dual VHF triodes for walkie-talkie radiophone. $9.99
each, two for $10.00.

TRANSCEIVER TRANSFORMER: Mike to grid input and
plate to low impedance headphone output. Good for tele-
phone handsets, $1.99 pair, two for $2.00.

SIGNAL BOOSTER chassis for 27 MC. High gain (20DB)
double tuned RF pentode amplifier. Improves performance
of any Citizen Band receiver. Compiete with tube $11.99
each—2 for $12.00

COILED CORD 4 conductor 11” telephone cord. Extends
to over 4 ft. .99 each, two for $1.00.

asa

KIT OF PARTS for AM-FM VHF radio receiver. Tunable
from 80-200 mc. which Includes U. S. satellite frequen-
cies. $6.99 each, two for $7.00.

TRANSISTOR AUDIO AMPLIFIER gives 50X voltage gain
on low level signals. Operates on 114 volts. $3.99 each,
two for $4.00.

CONVERTER (crystal controlled) for 27 MC Citizens
Band. Adapts any standard broadcast radio to 27 MC
band. Tunes all 22 channels. Complete with tubes and
crystal $14.99 each, 2 for $15.00

ALL MERCHANDISE GUARANTEED

Limited Quantity—-No Literature or Catalog
Remit in full, include sufficient postage. No C.0.D.’s.

VANGUARD ELECTRONIC LABS. ... cv.r

Factory & Mail Order; 190-48 99th Ave., Hollis 23, N. Y.
Retail Store; 196-23 Jamaica Ave., Hollis 23, N. Y.

e

SOUTHERN

TECHNICAL

ELECTRONIC
SCHOOL

NOW OFFERS CORRESPONDENCE
AS WELL AS RESIDENCE
TRAINING IN ELECTRONICS

Learn Radio and Television or Radio-
communications  at home and receive
standard commercial elecironics test-
equipment to enable you to start a full-
size Radio-Television service business.
Pay-As-You go plan eliminates time-pay-
ment contracts. No salesman will call.
Courses include test-equipment, lesson
material, standard textbooks, experiment
parts, and counseling service.

WRITENOW—FREE INFORMATION

SOUTHERN TECHNICAL
. ELECTRONIC SCHOOL

3806 West Gray St., Tampa 9, Florida
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Continued from page 91

he doesn’t even suspect that he’s trapped
himself, set-off an electronic alarm.”

AFD now designs and builds many of its
own silent circuits and has devised some
hold-up alarms so top-secret that under-
world operators have absolutely no inkling
that such devices even exist.

“But,” says Jerry, “electronics can do
more than just put the bee on burglars.”

How much more? Well, one electronic
device alerts AFD’s central office if a
supermarket’s refrigerator goes on the
blink; another tells the moment a sprinkler
system is actuated.

Your future in silent alarms? It’s as close
as the nearest liquor store, bank, super-
market, camera store and factory. All are
prospects for electronic alarms.

AFD started with a minimum of cash and
its own repeater transmitter (467.1 mc).
“Best bet,” says Jerry, “is to work for a
local alarm company where you can learn
the fundamentals.”

After that? Chances are you'll find your-
self dreaming up new detection devices
because crocks, the best of them, get
smarter everyday.

No, you don’t have to operate a round-
the-clock central office. Most neophyte
electronic sleuths watchdog their clients’
premises with an assist from a 24-hour
phone answering service. For perhaps $25-
$50 a month, the switchboard girl keeps
an eye on the coded-tape machines which,
fed via telephone lines, report dirty work
afoot.

What you charge a client depends on the
gadgets you install. A big department store
may be rigged with traditional window-
wired alarms. Its safe may be ringed with
“proximity” devices-—the capacitance de-
tectors which sound silently if a hand
moves too close (cost per detector: about
$100). Ultrasonics may flood its corporate
offices (the transmitters cost $300-$600).
Infrared beams may surround the store’s
jewelry department, each costing $50-$100.

Such big-time clients may pay $200
monthly for protection (which includes
the roving watchfulness of your radio-
equipped patrol car). The average small
client may be billed monthly for about
$25-330 (after the initial cost of installa-
tion).

“Usually,” says Jerry, “your clients pay
a fixed fee for each electronic gadget in-
stalled.” They may, for example, pay $20
monthly for a single ultrasonic device, an-
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other $10 for a special cash-drawer pro-
tector, $40 for a sprinkler monitor. +

External Telephone Bell

Continued from page 44

tized” to give proper operation. As shown
in the photographs, manipulate the spring
strip just above the small machine screw
on the relay frame until the relay will pull
in when the coil is connected to a 15 volt
battery.

Mount the components in the aluminum
chassis, and complete as much wiring as
possible before mounting the assembled
sub-chassis in place. The sub-chassis is
supported within the case by machine
screws and brass spacers, and is grounded
to the case through a solder lug connected
to one of the spacers.

After completing construction turn R12
(bias) and R13 (sensitivity) to maximum
value, plug an indicating device (bell, buz-
zer, etc.) into the unit, and connect to 117
volts AC. With the induction pickup not
connected, turn R12 until the relay pulls in
and the indicator operates. If it will not
pull in, repeat the sensitizing operation.
Now, connect the induction pickup and
manipulate both R12 and R13 until the re-
lay pulls in when the induction pickup is
exposed to a strong electromagnetic field.
(Soldering gun, bell, electric drill, large
power transformer, etc.) Place the induc-
tion pickup under your telephone, put the
indicator where you want it, “button
up” the case, and forget it! The device
will function automatically, signaling you
through the indicator whenever the tele-
phone rings.

You can let the external telephone bell
operate continuously since it draws a very
small amount of current in “standby” op-
eration, costing only a few cents a week.

The number and type of indicating de-
vices used is a matter of choice, the selec-
tion being made on the basis of your re-
quirements. However, be sure that each
is rated for 6 volt AC operation and that the
total current drain does not exceed the
rating of the transformer.

Since there are no ventilation problems
the completed device can be placed any-
where: under the telephone, in a closet,
almost any place that you can think of.

Although this device was primarily de-
signed to be used with a telephone, it will
respond to any reasonably strong electro-
magnetic field, and can be used as the basis
of other signal devices. +

Electronics Illustrated
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BIG JOB BOOM FORECAST!

Can You Gef Ready in Time?

Right now job opportunities are
tight all. along the line. Econo-
mists now predict a period of
mild ups and downs. Look for
the “big break” to come in the
next three years, they say. That’s
when gaod jobs will open up as
never hefore. And men who are
preparing themselves now will
ride the erest of the hoom.

DARK OUTLOOK FOR
UNSKILLED WORKERS

Those with little or no train-
ing will find the going tough.
Fewer openings. More competi-
tlon for existing jobs. The tide
is against the unskilled worker.
It's getting stronger. Nor will
the boom help. The new oppor-
tunities will go first to the
skilled, next to the semi-skilled.

BIGGEST DEMAND [N
THESE FIELDS

What'’s ahead? According to
the best estimates, here are the
industries due for the sharp-
est employment rise: Heavy
transportation equipment. Me-
chanical, electrical, chemical,
aeronautical and highway en-
gineering. Industrial electronics.

For Real Job Security —Get an 1. C. 8. Diploma!

All metals. Business services.
Natural gas and oil. Paper prod-
ucts. On the other end of the
scale, employment may lag in
agriculture and leather. Check
the trends in your field. Are you
prepared to switeh, if necessary?

GETTING YOURSELF
READY—NOW

All the experts agree: Educa-
tion, skill, specialized training
will net the greatest rewards in
the coming boom. The time you
spend improving yourself is per-
haps the wisest investment you
can make right now. Your future
success and happiness could
hinge on your mastering a cer-
tain subject or acquiring a spe-
cial skill. But there are obstacles.
You may have a family to sup-
port. Ora jOh to hold down. You
may feel you're too old to learn.

HOW I1.C.S. CAN HELP YOU

For the man who can take
his training hard and fast—
without time off from his job
or heavy expense—1.C.S. offers
real advantages. A total of 259
courses to choose from (see par-
tial list below). A spare-time

1. C. S, Scranton 15, Penna.

method that lets you progress
as rapidly as you're able. Up-
to-date, authoritative text ma-
terial. Thorough, personalized
instruction. Industry-recognized
diploma to graduates. 1.C.S. is
the oldest and largest school ae-
credited by the Aecrediting Com-
mission of the National Home
Study Council. Its long list of
successful graduates reads like
“Who'’s Who.”

Can you be ready for the next
job boom? You can if you act
quickly. Your first step: mark
and mail the coupon below.
What you do right this minute
may determine how you make
out in the coming hoom!

]
THREE FREE BOOKS TELL
HOW TO MEET NEXT JOB BOOM

Get the details on the fieids that
offer the best jobs in the immedi-
ate future. Get these three valu-
able books free—{l) ""How to
Succeed''— pocket-size quide to
advancement, (2) Sample lesson
(Math.)} demonstrating the 1.C.5S.
method, (3) Opportunity catalog
on the subject you check in the
coupon. Just mail the coupon.

Accredited Member,
National Home Study Ceuncil

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 87574F, SCRANTON 15, PENNA.
Without cost or obligation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample Jesson):

In Hawali reply P. 0. Box 418, Honolulu

(Partial list of courses)

ARCHITECTURE
and BUILDING
CONSTRUCTION

O Air Condltioning

O Architecture

O Arch. Drawing and
Deslgning

O Buliding Contractor

AVIATION
O Aero-Engineering Technology
O Aircraft & Engine Mechanic
BUSINESS
O Accounting
O Advertising
O Business Administration
O Busi

O Building Estimator

O Carpenter Builder

O Carpentry and Millwork

O Carpenter Foreman

O Heating

[m] Pamling Contractor

O Plumbing

O Reading Arch. Blusprints
ART

O Commercial Art

O Magazine lus.

O Show Card and
Sign Lettering

O Skelching and Painling
AUTOMOTIVE

O Automabile

O Auto Body Rebuilding
and Refinishing

O Auto Engine Tuneup

O Auto Technician

t

O Cost Accountlng

[ Creative Salesmanship

[ Managing a Smali Business

[ Prolessional Secretary

O Public Accounting

O Purchasing Agent
O Salesmanship

[j Salesmanship and
Management

O Traffic Management
CHEMICAL

O Anatytical Chernistry

] Chemical Engineering

O Chem Lab Technician

D Elements of Nuclear Energy

O General Chemistry

O Natural Gas Prod. and Trans.

[J Petroleum Prod. and Enge

[ Prafessional Engineer (Chem)

O Pulp and Paper Making

CIVIL
ENGINEERING

O Civli Engineering

O Construction Engineering

O Highway Engineering

O Protessional Engineer (Civil}

O Reading Struc. Blueprints

O Sanitary Engineer

O Structural Engineering

O Surveying and Mapping
DRAFTING

O Aircratt Drafting

O Architectural Drafting

O Drafting & Machine Design

[ Electrical Drafting

[ Mechanical Drafting

[ Sheet Metal Drafting

) Structural Drafting

ELECTRICAL
[ Etectrical Engineering
[ Elec. Engr. Technician
O Elec Light and Power
0 Practical Electrician
[J Practical Lineman
O Professional Englneer (Eiec)

HIGH SCHOOL
1 High School Diploma

O Good English

O High School Mathematics

O High School Science

O Short Story Writing
LEADERSHIP

O industrial Foremanshlp

O tndustrial Supervision

O Personnel-Labor Relations

[ Supervision
MECHANICAL
and SHOP

O Diesel Engines

3 Gas-Elec. Welding

O Industrial Engineering

O Industrial Instrumentation

O tndustilal Metatlurgy

O Industrial Satety

[0 Machine Shop Practice

O Mechanical Engineering

O Professional Engineer (Mech)

O Quality Control

O Reading Shop Bluenrints

O Refrigeration and
Air Conditioning

[ Tonl Design [ Tool Making
RADIO, TELEVISION

O General Electronics Tech.

O Industrial Electronics

O Practical Radio-TV Eng'P’r
O Practical Telephony

O Radie-TY Servicing

RAILROAD
[ Car Inspector gnd Alr Brake
O Diesel Electrician
O Diesel Engr, and Fireman
O Diesel Locomotive

STEAM and

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

TEXTILE
[] Carding and Spinning
[ Cotton Manufacture
Cotlon Warping and Weaving
Loom Fixing Techmician
Textlle Designing
Textile Finishing & Dyelng
hrowing
Warping and Weaving
O Worsted Manutacturing

noooanq
-

Name, Age Home Address
City. Zone State. ——Working tlours AM. to PM

. Canadian residents send counon to International Correspondence Schools, Canadian, Ltd.. Montreal.
Occupat Canada. . . . Special low monthly tuition rates to members of the U. S. Armed Forces.




