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Prepare Now For The Higher Rewards
The Electronics Age Offers You

There is an immediate and grow-
ing need for trained technicians
in Industrial-Military Electron-
ics, Radio-TV Serviecing and
‘Communications. Better than
average jobs with high pay, in-
teresting work, bright futures
await you in the fast growing
industry of the 1960’s. Join thou-
sands of NRI graduates now
henefiting from career oppor-
.unities in this Electronic Age.

Training Equipment Included
BT NRI “learn-by

practice” training
is the time-proved
way to higher earn-
ings and advance-
ment. Except for
: 3 FCC License
ourse, all NRI courses include—at
10 extra cost-—special training equip-
nent to give shop and laboratory
:xperience in your own home. Makes
NRI training come to life in an easy-
o-grasp, interesting manner. Take
he advice of job counselors, investi-
rate Electronics if you are dissatisfied
vith your present job or pay, or you
vant to prepare for military service.

Jdest and Largest School

“or nearly 50 years NRI has featured
ileotronics training at reasonable
rost because it is the oldest, largest
wme-study school of its kind. Take
he first step to a new career now.

Vlail postage-free card, ™"

Vational Radio Institute, - St

Yashington 16, D.C. 3 g
+ —

Yong ﬁvv

Industrial ELECTRONICS

The NRI course in Electronics-
Principles, Practices, Mainte-
nance prepares you for a career
as an Electronic Technician in
industry, business, government,
the military. Computers, teleme-
try, automation, missiles, rockets
all employ the same basic Elec-
tronic principles . . . and that is
what this NRI course stresses
with illustrated lessons, special
training equipment.

Commercial

You must have an FCC License
if you want to operate or service
transmitting equipment used in
TV and Radio Broadcasting,
aviation, marine, microwave, fac- §
simile or mobile communica-
tions. Even a service Technician
needs an FCC License today to
work on C-Band Radio equip- !
ment. From Simple Circuits to -
Broadcast Operation, this new
NRI course trains you quickly
to take Government exams.

TV-Radio COMMUNICATIONs

In NRI's Communications course
you get actual experience as NRI
trains you for your choice of
Communications fields, Commer- §
cial methods and techniques of
Radio-TV Broadcasting; tele-
type; facsimile; microwave; ra- !
dar; mobile and marine radio;
navigation devices; multiplexing
are some of the subjects covered. ¥
You work with special training

equipment.

Radio and TV SERVICING

NRI’s time-tested course in Serv-
icing not only trains you to fix
radios, TV sets, hi-fi, etc., but
also shows you how to earn spare-
time money starting soon after
enrolling. Fast growth in num- |
ber of sets means money-making
opportunities for you in your

own spare-time or full-time busi- |
ness, or working for someone
else. Special training equipment
at no extra cost, Mail postcard.

www americanradiohistorv com
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Mew conceptin citizen’s band equipment
ntwo years! .. .Heathkit 4-Position Selective-Call kit

YONE SQUELCH

WODEL S0-187

an excwssive witk

MON. { 3
AL = " unit convarls your
g ; CB8 staiion from

SELECTOR “*party line'' confusion

‘ ) Heath, this imexpensive
-0

to "‘orivate lire’’ calling

canvenience

Here’s welcome news for the serious uszr of Citizenm’s Band two-way radio.
Heath’s new Selective-Call Kit with tone squelch makes it possible for you to
enjoy the calm of a CB station that is completely silent, yet ever alert for a
personal call . . . makes it possible for you to call your choice of four specific
units in your system at the touch of a button.
Using a unique new method, Heath's Selective-Call Kit features an exclusive
4-position rotary selected resonant-reed relay which responds ondy to calis
transmitted by similarly equipped units using the same 1one frequency. Upon
receipt of the proper tone, your unit will automatically “‘come to life” per-
mitting you to hear the call letters transmitted . . . you reply by merely lifting
the microphone and acknowledging. At zll other times, your station is peace-
fully quiet, allowing you to perform your job without one ear “‘cocked”, for
this unit does your listening for you.
To call another unit, just select the correct one of four tone frequencies, press
the lever, and the called station will be waiting for you. Nothing could be
-4 simpler or more convenient. A ‘“‘defeat” switch allews normal transceiver
3 R oston O o e o B T R opcranor} at any time. Equnp all your CB units now with this _econom'ncal new
) lones plus montior el posltion), () lone sausich defeat’” switch losnormel  @dvance in communication ease . . . instructions included.for installaticn with
operation (3) “'lifi-to—operate™ microphone bracket, (8) “*call’’ tever (T eall't most popular CB transceivers ming PTT.

Lt indicator, (8) external slarm contacts 1o 3ional received call, () input and out-
o Put tevel controls. Kit GD-162A (AC), no money down, 35 mo. $33.9%: Kit 3D-162D (DC) $37.95
1 4

(it

i

T

a0

& 1
4 B ! ] i
GW-11 Schannel OW-12 Single SW-3 Low Cost it CW-21 Supsrhet.
tranaceiver channel sil crystal " Waikie-Tallte"” e “*Waltile-Talkie"’
from $09.98 controlled transcaiver from $34.98 from $44.98
from $39.08 r
J p Hll‘oowt the  Enclosed is $. ; send. |
orter blank, include charges for parcel
| HEATHEXI Sosliacceriigptiol welghia showh JES: I
Dayairem presa orders shipped delivery charges Name. — l
| collect. Al prices F. O. B. Benton
| Hartmr, MiCh. A 20% deponttIs required I
on en C.0.D. orders. Prices subject 1o dress.
) HEATH COMPANY change without notice. Dealer and ex- [}
ices slightly higher.
| Benton Harbor 39, Michigan pori bricssishionty citx Zone St |
(D e e e o e e e e S e e 5 e ) e e e S e ) ) S e 5 e S e e o o S o S e D o e e
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JOIN MEN LIKE THESE
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Who Now Make | BIG

PROFITS

:
From j

America’s Electric Appliance Boom! g

Here’s a report on six of NRI’s typical successful
graduates who earn $3 to $5 and more an hour
— spare time or full time — enjoying their work
as qualified Appliance Service Technicians...*

Make $3 to $5 an Hour . . . FIXING Electric Appliances!

STOP AND THINK for a minute about YOUR present job and
tuture. Are YOU making enough money? Are you happy in
your work? Can you bank on a steady income, good times or bad?

Now you can have the answer to these money and job worries,
once and for all. Get in “on the ground floor” of & booming indus-
try — Servicing Electrical Appliances. The coming of the auto
created a multi-million dollar service industry, the auto repair
business. Now it's happening in the electric appliance field. But
with this important difference: anybody with a few simple tools
can get started in it!

Why the Boom in Applionces
Means Money in Your Pocket
In addition to the 400 MILLION appliances already in use, this
year alone will see sales of 76 million new appliances! For example,
4,750,000 coffee makers, 2,000,000 room air conditioners, 1,425,000
clothes dryers. A nice income awaits the man who can service
such appliances. That man can be you! Even if you don’t know &
volt from an ampere now, you can soon be making $3 to $5 an hour
in your spare time.
The NRI training in Servicing Electric Appliances is thorough
— right from the basic fundamentals about electricity. And your
training will cost less than 20¢ a day.

Your Skill Always in Demand
— "*Set Up Shop’’ Anywhere

People need their appliances fixed in good times or bad. Once
word gets around that you are trained to service them properly,
you'll have plenty of work.

You need only the few basic tools that you may already have —
and an Appliance Tester which we provide at no extra charge.
You can work in a corner of your basement or garage. If you like,
you can open your own shop. And you can save money by fixing
your own appliances. Mail coupon for Free Book telling how you
can “cash in” on the big opportunities that are waiting for the
man who knows how!

FREE BOOK and SAMPLE LESSON

Our 24-page Free Book tells about America’s “Electric Appll-

ance Boom” — how we train you to “cash in” on it. Pree S8ample

Lesson shows how simple our instruction i8 — how it can quickly

prepare you for a profitable future. Mail coupon to: National

Radio Institute, Dept. KJ2, Washington 16, D. C. (No obli-
gation — and no salesman will call on you.)

- o e e D e D S S e e S e e W G e S e e S g

E EIARL G. REID, RFD 1, Thompeon, MM
Ohils reports that he took in $648 L)
in one month, of which $510 was 4
clear — and he waa only working
part-time!

e

JAMES CARTER, 872 Preakiin b,
Recky Mount, Va. states some Of
the single lessons in the course
are worth the entire cost — now
owns and operates the Pixit
Shop in his own home town.

NRI Groduate CHESTER M. SIEMS,
2326 Corbin 1., Melvindale, Mich.
tells that he saved big money
5 _/ just keeping his own major elec-
tric applinnces in repair. Says he
would recommend the course to
anyone.

CARL BOSHMXE, 636 OGreve N.L.,
Albvquerque, N. Mex., l0ost his
job through pneumonia, His NRI
diploma got him a job with an
Appliance Service Center Where
he's doing the kind of work he
enjoys, and the climate ia much
better for his health.

€3
v

Now that ERNIST B. FARRAR, RFD
1, Mowntain Home, Ark. has re-
tired at age 67, he has opened his
own appliance Repair Bervice.

PRANX S. NETTNAY, 827 N. 7th
3., Visconnes, Ind. gots all the
spere-time appliance repair work
he can handle from hardwars
store where he has a regular job.

3% Latters on Ale

Earn While You Learn With this
Precision Appliance Tester —
Yours At No Extra Chargel

Along with the NRI course in
Electric Appliance Repair you re-
colve — without extra charge —
this precision Appliance Tester, in
kit form. which enables you to lo-
cate short circuits. faulty cords and
poor connectfons, check fuses and
circuit breakers. test for open ¢ir-
cuits. check thermoatats. line volt-
ages; wattage drain. take resistance
measurements. This insirumens
helps you track down trouble in
every applisnce from table lamps
to room air conditioners — and
make up to $8 an hour doing it!

o= e e o o e o o o - -

September, 1962

MAIL NOW FOR FREE BOOKLET AND SAMPLE LESSON - ]
Mr.J M. Smith, President ;“:T '-l
NATIONAL RADIO INSTITUTE L e |
Dept. K52, Washingten 16, D. €. S

Please send me Free Book about NRI
Electrical Jl -

r0:
gram and a free Sample Lesson. I am par-
ticularly interested in:

[ Spare time ournings

O better job
I understand there 18 no obligation on my part;
and no salesman will call.

[0 Business of my swn

ADOTREE . s x5 5 om0 o s o s e e 1 TR & sy WS meiaiy e

CiF s« vac e it i maelie A s a2 ¥ E Zone... . Btate..................
Accredited Member National Home Study Council

—— e — — — — — — — — — e e ey o
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All the Citizens Band activities you
hear about are on the 27-megacycle fre-
quency. What's happening on that
other Citizens Band, up at 462 mc?

Herb Morris
Miami, Fla.
Nothing.

® Hint

Your all-CB issue (May '62 EI) was
great and a big help to CBers. You also
had an all-SWL issue. Now it's only
fair that you have all-ham and all-hi-fi
issues with articles, projects, etc.

I have one comment. You didn’t tell
which CB channels are unofficially set
aside for various uses . . . marine, travel,
CD and others. The list would have
been helpful.

Devoted Reader

Thanks for the compliments, Devoted.
We did not list those unofficial channel
designations because there are no na-
tional patterns. They vary widely from
community to community, and rightly
so. The FCC has told us it believes such
channel reservations should be strictly
local in scope in order to make the CB
service as useful as possible to as many
as possible. Channel assignments on a
grand scale would have the effect of
limiting the number of channels for gen-
eral business and personal communica-
tions. We must agree. By common
practice and agreement, however,
some assignments are widely accepted.

4

® Rocket Rattling

Your article on FLYWEIGHT
TRANSMITTER FOR MODEL ROCK-
ETS (May ’'62 EI) is just what I've
been waiting for. I hope you have more
articles on amateur rocket instrumen-
tation.

Eric Alchowiak
Rochester, N. Y.
We will.

Bravo for your article on the model
rocket transmitter. It’s the most effec-
tive I've used to date. One suggestion.
With low-velocity rockets the -accelera-
tion isn’t enough to affect the antenna
but when you get into high-efficiency
missiles (mach 3 or sc), the antenna
becomes twisted. The solution is to
mount it in a downward direction flush
with the instrument housing.

Also, around mach 4 the components
of a vertically mounted transmitter can
be cut off as neatly as if snipped with
clippers. The answer is to mount it
horizontally or in latex rubber.

Bob Vernon
Los Angeles

® 4 Penny Saved

I've always heard it is cheaper to let
the lights in a home burn rather than
turn them on and off every five minutes.
I wish you would clear this up because

[Continued on page 6]

Electronics Illustrated
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men BZulie
MONEY!

can be
Yours as a trained

Electronics

OVER 6,000 FIRMS HAVE EMPLOYED
DeVRY TECH GRADUATES!

Th ds of P in the United States and Canada who have
employed DeVry Tech men prove two most important facts: (1) Electronics
is one of the biggest, fastest growing opportunity fields of our time;
and (2) DeVry Tech graduates are “WANTED’* MEN.

Whether DeVry Tech prepares you in spare time at home or in its modern
Chicago or Toronto. Laboratories, your training is designed to get you
ready to meet the cting standards of industry. You get practical
training that not only helps to fit you for a job or a service shop of your
own—but also gives you a foundation for a career that can be profit-
able the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech’s exclusive Electro-Lab method. You build and KEEP valuable equip-
ment. With ‘another DeVry Tech exclusive, you have the benefit of
training movies that you can show over and over until basic points are
crystal clear. Special texts guide you every step of the way as well.

HOW DeVRY TECH CAN “BLUEPRINT” YOUR CAREER!
DeVry's faculty net only know how ta teach Electronics, but they alse understand men. They
most likely know the type of problems you face. Frum this staff you et belp, advice and
vaderstanding. It is this “heman” side of DeVry's program that bas caused llll of owr
graduates to say: “DeVry Tech not enly trains you for a job, they actually help ysu blueprint
a profitable futurs!”

Wiy doa’t you write for FREE FACTS today? Learn how you TOD caa be 2 member of

the great fraternity of DeVry Tech graduates acress the continest . . . men who were

preperiy trained, encenraged, appreciated and understoed! SEND IN COUPON NOW!
EFFECTIVE EMPLOYMENT SERVICE

DeVry Tech's effective Employment Service is available te alf graduates
withowt additional cost.

2 FREE BOOKLETS

JOB OPPORTUNITIES!

F. YOU PREPARE
~ AND BLUEPRINT
A SOLID
CAREER IN

THIS
2’ FAST-GROWING

TELEVISION FIELD!

COMPUTERS

MICRO-WAVES

BROADCASTING

[}
DeVRY TECHNICAL INSTITUTE '

Send Coupon TODAYI 4141 Belmant Ave., Chicago 41, lli., Dept, EI-9-5 i
“ Nowh' Ambiige’s F 7 r Ao ” Please give me your 2 FREE BOOKLETS, “’Pocket Guide to Real Eorn-
.' : m"..o' glFotpaei IEISCIDREMTIOICRONCR e N ings” ond “Electronics in Spoce Travel;”’ also include detnils on how '
o T i Accredited Membeor of to prepare for a career-in one or more bronches of Electronics. '
' - Nationol Home Stvdy Council []
i ' Nome. —Age_____ I
o = e ] PLEASE PRINT (1
ap— " Street. _Apt.
TECHNICAL | :
§ ciy_ Zone. State, 1
| N S T | T u T E l [ Check hese if you foce militory service. l
J 2075  Cunedion residents address: DeVry Tach of Canade, Ltd.
CHICAGO ® TORONTO ' T8 Lavroncs Avems e, Torontes Optors -
s D D G D T S S N - S U S S T S e e e 8
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Send for NEW
FREE CATALOG # 962
with oscillator
circuits

Citizen Band Class "D Crystals

CITIZEN BAND CLASS “D” CRYSTALS
3rd overtone — .005% tolerance — to 95
meet all FCC requirements. Hermetlcally

sealed HC6/U holders. %" pin spacing. EACH
950) pins. (Add 15¢ per crystal for .093

pins).

All 22 megacycle frequencies in stock: 26.965, 26.975, 26. 985,
27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27085,
27.105, 27.115, 27.125, 27. 135 27.155, 27.165, 27.175, 27.185,
27.206, 27.215, 27. 225,

Matched crystal sets for ALL CB units (Specify equipment
make and model numbers) .$5.90 per set

CRYSTALS IN HCb/U HOLDERS

SEALED .486 pin spacing — .050 diameter — .005%
OVERTONE tolerance
15 to 30 MC _ .$3.85 ea.
30 to 45 MC $4.10 ea.
45 to 60 MC $4.50 ea.
FUNDAMENTAL From 1400 KC to 2000 KC
FREQ. SEALED .005% tolerance -$5.00 ea.

From 2000 KC to 10,000 KC, an)

frequency, .005% tolerance .$3.50 ea.
RADIO Specify frequency. .05 pins spaced '/2" (Add
CONTROL 15c for .093 pins). 2.95 ea.

QUARTZ CRYSTALS
FOR EVERY SERVICE

All erystals made from Grade "A”
imported quartz—ground and etched to
exact frequencies. Unconditionally
guaranteed! Supplied in:

FT-243 holders MC-7 holders
Pin spacing %" Pin spacing %"~
Pin diameter .093 Pin diameter .125
CRIA/AR holders FT-171 holders
Pin spacing 3" Pin spacing %"

Pin diameter .125 Banana pins

MADE TO ORDER CRYSTALS . . .

TEXAS CRYSTALE

K
-ravER (28 5 GROVE
I R

Specify holder wanted

1001 KC to 1600 KC: .005% tolerance .. $4.50 ea.
1601 KC to 2500 KC: .005% tolerance _ $2.75 ea.
2501 KC to 9000 KC: .005% tolerance $2.50 ea.
9001 KC to 11,000 KC: .005% tolerance $3.00 ea.

Amateur, Novice, Technician Bund Crystals
.01% Tolerance . . . $1 50 ea. — 80 meters (3701-3749 KC)
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters
(8335-8650 KC) within 1 KC
FT-241 Lattice Crystals in all frequencies from 370 KC to
540 KC (oll except 455 KC and 500 KC) 50c ea.
Pin spacing %" Pin diameter .093

Matched pairs _ 15 cycles $2.50 per pair
200 KC ryst.als, $2.00 ca.; 455 KC Crystals, $1.25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in

HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 1S5c ea.;
Dual Socket for FT-243 Crystals, 15c ea.; Sockets for MC-7 and
FT-171 Crystals 25¢ ea.; Ceramic Socket for HC6/U Crystals
20c ea.

ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service. IN CHICAGO, PHONE GLadstone 3-3555

iF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

TERMS: All items subject to prior sale and change of price
without notice. All crystal orders must be accompanied by check,
money order or cash with payment in full.

RUSH YOUR ORDER NOW TO

“TEXAS CcRYSTALSY

1000 Crystal Drive, Fort Myers, Florida
Dept. E-92 Phone WE 6-2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT. TO YOUR ORDER!

FEEDBACK

Continued from page 4

my boss follows behind me and turns

off every 150-watt light he sees on.
R.B.
Louisville, Ky.

Sorry, R.B., but what you heard is not
correct. Turmng lights on and off fre-
quently will shorten bulb life (and run
up your light bulb bill) but leaving
them on will run up your power bill
even more . . . unless you have an ex-
ceptionally kind power company at the
other end of your lines.

® Club Man

I would like to form an Electronic
Experimenters Club in the Chicago
area. I believe there must be many ex-
perimenters around here who would
like to get together and exchange ideas
and meet people with like interests.

James T. Bates
5241 W. 23rd Place
Cicero 50, I1l.

Anyone interested in being a charter
EEC member, drop James a note.

® An Antique

]_r

@ O
I've recently come in contact with a
Collins 18-5 Xmitter-Revr, an old war
surplus rig. I have been unable to get
a schematic for it, not even from Collins.
I'm wondering whether anyone in your
audience could help me.
John Adamson, K4CGU
Box 312
Key Largo, Fla.

Happy hunting! &

Electronics Illustrated
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PICK YOUR OWN
SUCCESS STORY
FROM THIS PAGE

These are the true stories of people who
seemed trapped in routine, low-pay shaky
]obs Handicapped by lack of proper train-
ing, they couldn’t get the things they wanted
out of life—more money, a job they liked,
security and happiness.

They are a small sample of the thousands
of men and women—young and old—who
turn to L. C. S. for help. Their will-to-learn
plus I. C. S. training have changed the course
of their lives.

Are you discouraged with your job and
pay and feel you can’t improve yourself be-
cause of lack of specialized education? Well,
these men and women were in the same boat.
With L C.S. training, one of these success
stories could be about you.

1. C. S. is the oldest and largest correspondence
school. 250 courses. Business, industrial, engineer-
ing, academic, high school. One for you. Direct, job-
related. Bedrock facts and theory plus practical

application. Complete lesson and answer service.
No skimping. Diploma to graduates.

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

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX J4390H. SCRANTON 15, PENNA.

ARCHITECTURE AVIATION
and BUILDING O Aero-Engineering Technology
CONSTRUCTION O Aviation Engine Mech.

QO Air Conditioning
O Architecture

(O Reading Aircraft Blueprints

[J Arch. Drawing and BUSINESS
Designing [m] Aeeounll_nl

O Building C A i

O Building Esti Bookkeeping and Cost

O Carpenter Builder Accounting

O Carpentry and Millwork [ Business Administration’

(In Hawaii, reply P.0. Box 418, Honolulu)

[] Qil Field 'l’echnologz
O Pulp and Paper Making

CiviL
ENGINEERING
O Civit Engineering
{0 Construction Engineering
O Highway Engineering
[ Protessional Engineer (Civil)
[0 Reading Struc. Biueprints
O Sanitary Engineer

«

-

Av

Wins $3000 contest—“After my
8. courses I secured a new
Poslhon says Mr. Cecil Bhodes
income has more than dou-
ble and I recently won a $3000

sales contest.”

-
r—

o &

“As a college graduate, | found I.C.S.
very valuable.” Robert Lee took the
I. C. S. Course in Advertising, is
now Promotion Manager for a
large corporation. “I. C. 8. got me
started on the way up,” he says.

w

From cierk to Assistant Estimator,
thanks te 1.C.S. “Any way you look
at it,” writes Mrs, Edna James,
“the time and money one spends
for I. C. 5. Courses will be repaid
a thousandfold.”

Reports 20%, increase lu salary?
Gregory C. Johns says, “I. C. S.
training gave me unlimited op-
portunity! I have completed one
course, and am now enrolled in
Practical Plumbing.””

3 FREE BOOKLETS-- 36-page pocket-size guide

to advancement, a gold mine of tips on “How to
Succeed.” Also a big catalog outlining opportunities

in your field of interest and a sample I.C.S. lesson.
Accredited Member,
National Heme Study Courncil

(Partial
Without cost or obligation, send me "HOW to SUCCEED” and the opportunity bookiet about the field BEFORE which | have marked X (plus sampie lesson):

[] Elec. Engr. Technician
O Elec. Light and Power
O Practical Electrician
0O Practical Lineman

O Professional Engineer

HIGH SCHOOL
O Good English
0 High School Diploma
High Schoot General
H. S. College Prep.

0o

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

L] Etectric Moter Repairman

ICS

list of courses)

[J Industrial Safety

[ Machine Shop Practice

[J Mechanical Engineering

O Plumbing and Heating

O Professional Engineer

O Quality Control

(O Reading Shop Btueprints

O Refrigeration and Air
Conditioning

O Tool Design [ Tool Making

RADIO, TELEVISION

AUTOMOTIVE
0O Automobile
ELA":'D Body Rebuilding

Management
O Traffic Management

CHEMICAL

O Auto Engine Tuneup

00 Chemical Engineering

O Electricsl Engineer Drafting
O Industriat Piping Drafting
O Mechanical Drafting

[0 Sheet Metal Drafting

ELECTRICAL

MECHANICAL
and SHOP
0O Diesel Engines
0 Gas-Elec. Weldi
[] Heating and Aur Gondmonlnx

[0 Heating [J Business Management [J Sewage Plant Operator o -
5} Punlml Contractor 0 Clerk Typist [ Structural Engineering {f."t' g & Science) O General Electronics Tech.
0 Plumbing 0 Creative Salesmanship 0 Surveying and Mapping 0 High School Math O Industriat Electronics
O Readlng Arch. aw 2 Small ] Water Works Operator O] High School Science 0O Practical Radio-TV Eng'rg
(] Pmlsssmnal Secretary 0O Short Story Writing 0 Radio-TV Servicing
B Ac\owr \ o ubi:: Acwuﬂ(m( = gfagmﬁg LEADERSHIP 0O TV Technician
mmercial Art 0 Purchasing Agent L0 1 O Industriat Foremanshi
O Magazine Ilus. [J Real Estate O Arch Drafting [w] |"du“:j:| Su;:e"r‘:‘;ionn o x' Lln‘gfod
O Sign Painting and Design’g O Salesmanship O Dratting & Machine Design ) Personnel-Labor Refations eral Railroa
O Sketching and Painting [ Salesmanship and 0 Etectrical Dratting ) Supervision STEAM and

DIESEL POWER
O Combustion Engineering
O Power Plant Engineer
O Stationary Diesel Engr.

O Stationary Steam Engines

O Auto Electrical Technician [ Chem. Lab. Technician O Electrical Appliance Servicing ([ Industrial Englneering TEXTILE
(O Diesel Engines O Generat Chemistry O Electrical Engineering O Industrial Instrumentation (O General
Name Age Homs Address.
City Zons. State. Working Hours AM. to P.M
Canadian residents send coupon 1o International Correspandence Schools, Canadian, Ltd., Montreat,
L ——y . Special low monthly tuition rates to members of the U. S. Armed Forces.
September, 1962
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BECOME A RADIO

uild 10-20 Radio and Electronic

Circuits at Home
ALL GUARANTEED TO WORK!'!

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

The T'Edu-Kit"' offsrs you an ouistanding PRACTICA
rock-bottom pri®e. Qur Kit is d.ﬂ ned to train Radio &
use of the most modern meth: home training. You w

construc-

le: o theo
servicing. TMIS IS A COMPLETE RADIO COUIS‘ IN .VIIY OETAIL.
how to wire and soider

in a professional manner; how to
punehﬁ etal ehassis as well as th
earn the basic princip

ou
Slonll Tueor, Progressive Snonnl Injeetor, Progres-
Il.ehome.l Tester, Square Wave and the 9

1
e trainmo for the Novice, Tech and of F.C.C. ll‘lo
. ild .mwor, Tra mimr, Square wave Generato:

jector ci a how to operate them. You

or

of teaehmq and engineer . The i will pro-

eduubo« in lleﬂromn m: the small
[ racer worth more R tire XK

THE KIT FOR EVERYONE

You do not need tho .ll htest background age nnd
in radio or science. 'i r you are inter- u od
ed use you

nics
a well
ob with a fu un. you w-ll m\
Edu-Kit'’ a worth-whi investment, allows you to teach yourself at your own
M.ny thousands of individuals of all rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

is the foremost educational radie kit in the worll.
ndard of el ronica training.

herefore you :onnruec.

a closely integrated pre-
in radio,

rts Edu-Kit."" You then learn the
rts. Then you bulld a simple radio. With this first
ning to regu t station tearn theory, practice testing
and !mb!.--hooﬂno. Then you build a more advanced radio, learn mon ulvnne-d theo!
and techniques. Gradually, in a progressive manner, and (' own Pat will
find yourself constructing more advanced multi-tube radio circul and doing work like a
professionat madio Technician.

Included in the ‘‘Edu-Kit‘'’ course are T Code Oscill . Signal
Square Wave Geﬂ rrator and Signal In)ector circuits. These are not unprofes-
sional it but genuine radio circuits, constructed means of
:Mouionul wiring -nd -oldorlnq an metal chassis, plul. the new method of radio construe-
ion known as rinted y."* These on your regular AC or DC house

uro'ully
you cannot m.k- a mistak:

current.

THE "EDU-KIT" IS COMPLETE

You wil neoive nH rts and instructions necessary to bulid severai different radio and
electronics circu guaranteed to operate. Our Kits contain tubes, tube sockets, vari-
able, etectrolytic, mnu. ceramic and pnp.r dielectric condensers, resistors, tie strips,

hardwars, 'lcu.blng. punched metal chassis, Instruction Manuals, hook-up wire, soider,
r .rs, l
In addition, yo:a receiva Prmted including Printed Circuit chas:
speciai tube o receive & useful set of too
rof. ional electric nldnmg lron. Dynamic Radio and Electronics

;-cl'r. The “Edu-Kit*" Code and the Prog Code Osci
in addition to F.C.C. -typ- ﬂueotum: and An-w-n for Radio Amateur License trai
will also receive lessons for servicing with the P 0 Si

sive Signai Injector, a High 'l‘tl‘fl Quide and a Quix

Radio-TV Ciub, Free Consultation Service, Certificate of Merit and Discount Prnvilqn.
You recsive al{ parts, tools, instructions, etc. Everything is yours to keep.

NOW! TRAIN AT HOME

| SERVICING LESSONS |

You will learn trouble-shooting and servie-
a progressive manner. You will practice
s that you construct. You
will learn symptoms and causes of trouble in
home, portable and car radios. You will learn
how to use the professional Signal Tracer,
the unique Signal In dynamie
Radio & Electronics
learning in this practical way, you will be
able to do many a repair job for your friends
and neighbors, and charge fess which wiil far
exceed the price of the ‘‘Edu-Kit.'" Our Con-
sultation Service will help you with any
technical problems you may have.

of 25 Poplar Pi., Waterbu
"*i have repaired sev:
and made money. The
Kit'* paid for itseif, | was ready to spend
$240 for a Course, but | found your ad and
sent for your Kit."’

ROM OUR MAIL BAG

n Valerio, P. O. Box 21, Magn

ns and also t

ery minute | worked
the Signal Tracer
works fine. Also like to let you know that |
feel proud of becoming a member of your
Radio-TV Club.*’

Robert L. Shutf, 13534 Monroe Ave., Hunt.
ington, wW. va: “Thought | would drop you
a few
and w.
be had at such a low price. | have already
started repairing radios and phonographs. My
friends were really surprised to see me get
into the swing of it so quickty. The Trouble-
shooting Tester that comes with the Kit is
really sweil, and finds the trouble, if there
is any to be found.’’

Choose From These Popular
"Edu-Kit"” Models

FHI10A:
FH15A:

10 Circuits $14.95
15 Circuits $19.95

#16A: 16 Circuits {includes Printed Cir-
cuitry) $22.95

#20A: 20 Circuits (includes Printed Cir-
cuitry and 4 Advanced Circuits) $26.95

IN RADIO AND ELECTRONICS

ORDER DIRECT FROM AD .. .. USE COUPON ON NEXT PAGE

RECEIVE FREE BONUS RESISTOR AND CONDENSER KITS

Electronics Illustrated
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TECHNICIAN foronly 1432

THE NEW IMPROVED DELUXE
Progressive

Radio “Edu-Kit”

is now ready

NOW INCLUDES

SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR

*
*
*
:
x COURSE

SCHOOL INQUIRIES INVITED

RECEIVERS PRACTICAL
TRANSMITTERS

SQ. WAVE GENERATOR HOME
AMPLIFIER RAD'O

EXTRAS

¢ SET OF TOOLS

The Progress
sands of individuals, sch
radio course.

evailasble in Spanish as well as Engtish.

out quibble or question, and without delay.
earned t

neering,

Unconditional Money-Back Guarantee

ive Radio "Edu-l(it has been sold to many thou-
public and private,

and or
throughout the world. It Is recognized internationally as the ideal
By popular demand, the Progressive Radio “Edu-Kit"” is now

it is understood and agreed that should the Progressive Radio
“Edu-Kit"' be returned to Progressive ’‘Edu-Kits'’ inc. for any
reason whatever, the purchase price will be refunded in full, with-

The high recognition which Progressive “Edu-Kits’' iInc. has
its many years of service to the pubiic is due to
its unconditional insistence upon the maintenance of perfect engi-
the highest instructional standards, and 1007
ence to its Unconditional Monay-B-ck Guarantee. Al a result, we

SOLOERING IRON

ELECTRONICS TESTER
PLIERS-CUTTERS

ALIGNMENT ToOL

WRENCH SET

VALUABLE OISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUJDE « QUIZZES
TELEVISION BOOK « RA0IO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RAOIO-TY CLUB:
CONSULTATION SERVICE « FCC

e o 6 ¢ ¢ ¢ ¢ o s o

adher-

3

do not have a single di thr
world.

ththelerties AMATEUR LICENSE TRAINING

PRINTEO CIRCUITRY

You Will Gind That The Progressive
Radio “Edu-Kit" 94 Perfect

FOR anyone who is looking for an
interesting hobby.

FOR anyone who would like to fearn
radio but does not have time to at-
tend regular school hours.

D Send ‘“‘Edu-Kit'" 1
O Send *“‘Edu-Kit’* C.0.D. | will pay postage.
D $end me FREE additional information describing *‘Edu-Kits.’

FOR anyone who wishes to learn more about radio construction, theory and servicing.

IONUS RESISTOR and CON-

MODEL desired . - ______

e o o FOR anyone who wants to start
studying for a high-paying radio job. NATS| & ot e o T T e S S — et e TR
* * © FOR anyone who wishes to start in Atidrees e e e e o P T

Television,

| WORTH $7.00

September, 1962

PROGRESSIVE "EDU-KITS" INC.

1186 Broadway, Dept. 543AE, Hewlett, N. Y,

9
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YOUR CAREER
a Gmgrearing st Engioamnry Tosircirny

To guide

you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS
ELECTRICAL
ENGINEERING

This interesting pictorial bocklet tells you
how you can prepare for a dynamic career

as an Electrical Engineer or Engineering’

Technician in many exciting, growing
fields:

MISSILES * AVIONICS * AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR * RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
— as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities. No obligation — it’s
yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!'!

1 Milwaukee School of Engineering

B Dept.EI-962, 1025 N. Milwaukee St., Milwaukee, Wis.
2 Please send FREE *‘Your Career”” booklet

g D'm interested in

g O Electronics O Radio-TV [3_ Computers
3 [ Electrical Engineering [] Mechanical Engineering
: Name Age. ...
8 PLEASE PRINT

2 Address.

: ity o et Zone. State.

8 [J I’m eligible for veterans education benefits.

[} Discharge date..........._ ms-117

10

Pamphlets, bookiets, fiyers,
T il el

How to Make Quality Recordings at
Home is a booklet that gives tips on im-
proving your tape recording techniques,
selecting the right tape and editing the
end result. Send 10¢ for postage and
handling to Triton Electronics, Inc.,
62-05 30th Ave., Woodside 77, N. Y.

Whether you’re a technician or a
hobbyist in the radio field, Practical
Radio Mathematics probably would be
helpful to you. This 32-page pamphlet
covers the mathematics of resistors,
coils, decibels, and the other terms and
components of radio. Available for 25¢
from Supreme Publications, 1760 Bal-
sam Rd., Highland Park, Ill.

A technical book list, issued by How-
ard W. Sams & Co., tells you about
various volumes on TV, radio, hi-fi,
computers, etc. For a free copy, write to
the publisher’s Technical Book Div.,
2201 E. 46th St., Indianapolis 6, Ind.

Edwards Language Laboratory is a
pamphlet that describes the principles
and function of electronic teaching ma-
chines used in foreign language courses.
The booklet illustrates the various ap-
plicutions of the Edwards line of robot
teachers. For a free copy, write to the
company in Norwalk, Conn.

Subliminal Weightlessness sounds
like the title of a wordy treatise on the
space age. To the contrary, most of the
words have been replaced by light,
science-spoofing cartoons. For a free
chuckle or two, write to Audio Devices,
444 Madison Ave., New York 22, N. Y.

Sylvania’s wafer-thin Panelescent
lamp is described in New Freedom of
Lighting Design. Included are the
lighting and electrical characteristics of
the lamp and hints on its application.
Free copies may be obtained from Syl-
vania, 60 Boston St., Salem, Mass. 4

Electronics Illustrated
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TParh th /Vew Copne Shop-Labs for

PORTUNITY
FIELDS!

Instructor helping students check the wiring
and trace the circuits of television receivers.

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.

ELECTRICITY
ELECTRONICS

Big opportunities every-
where — c1ty, town and
country, in- Power Plant
Work, Motors, Industrial
Electronics, Armature
Winding, Home and Fac-
tory Wiring, Appliances,
Refrigeration, Mainte-
nance, Illumination, etc.

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

WE TRAIN YOU IN CHICAGO

QOur famous Practical-Technical method gives you practical
experience on a massive outlay of equipment —over a quarter

of a million dollars worth — plus necessary training
right here in the NEW COYNE Shop-Labs.
Training in Refrigeration and Electric Appli can be included

STARY NOW—PAY LATER

Enroll now, pay most of tuition after
Graduation. Part time employment
help for students. Lifetime employ-
ment service to Graduates. Starting
dates, every six weeks.

FLECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Parkway, CHICAGO, Dept. 62-A
ELECTRICITY » RADIO « TELEVISION « REFRIGERATION « ELECTRONICS

September, 1962

Training offered
to VETERANS and
NON-VETS alike

Instructor oxplaining operation and testing
of a lorge Motor Generator.

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

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 Postal Card, or
write to address below.

1501 W. Congress Pkwy., Chiclgo 7, 111

At no obllgatlon to me send FREE book "‘Guide to

Careers’’ and details of all the trainlng you ofter.
| However, I am especially interested im:

l [ BECTRICTY [ TELEVSION [ 30TW RIELYS

] Name__

| Address_ T

I City. — . Buie
[] (I understandno Salesman wili cali.)

www americanradiohistorv. com


www.americanradiohistory.com

..electronics in the news

TLree-Second Sun . . . An incredibly fast-heat-
ing furnace, able to produce 5,000-degree-F tem-
peratures in three seconds, has been developed by
Baird-Atomic, Inc., Cambridge, Mass. Science teach-
ers and researchers are expected to use the Kopito
Furnace, which produces sun-hot temperatures
safely in the open.

The heart of the unit is a strip of low-resistance
graphite cloth made by the National Carbon Co.
Electric current from a step-down transformer is
conducted to the cloth through water-cooled carbon
rollers. The specimen to be heated sits on the
graphite strip.

In effect, the furnace is a large version of a solder-
ing gun. It pulls 30 amps at 110 volts.

Within seconds after the furnace has been
shut off, it cools down to room temperature.

Night Sight . . . Engineers in RCA’s Photo Tube De-
partment have come up with a cascaded image photo
tube designed to operate at light levels that are pitch
darkness to the naked eye. The cascading intensifies
the light seen by the tube by a factor of 100,000.

Astronomy, nuclear science and the Army have
found wide applications for the new orthicon tube
(which resembles the tube in a TV camera). The tube
can record the image of a star many light years away
in a hundredth the time required for the usual photo-
graphic exposure, and it also can photograph atomic
particles with one-microsecond exposures. The Army
has used the tube in a closed-circuit television setup to
record nighttime amphibious operations.

The Vast Moneyland . . . Television, which already
brings you murder, mayhem and madness, can now
fix it so you don’t have to go to your broker’s to find
out what’s happening on Wall Street. You can make
your daily million right at your desk if you have a
Telequote II rig handy. It’s an instantaneous quota-
tion service devised by the Teleregister Corp. of
Stamford, Conn. The viewing screen shows you
stock, bond and commodity prices as they are flashed
to brokerage offices by a computer in New York
City. The system also may be adapted to duplicate
current ticker and news tapes.

In essence, Telequote is a closed-circuit television receiver having four channels,
each of which carries the prices on any group of 24 issues. A keyboard control unit
selects channels and stocks.

Fast Start . . . The transistor gets the thanks for giving us instant warm-ups of elec-
tronic equipment, while the average electron tube has been left in the dust with
a warm-up of 10 to 25 seconds. Engineers in General Electric’s Tube Department
have made a start toward cutting the delay with an experimental heater-type tube

12 Electronics Illustrated
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GET YOUR First

F.C.C. LICENSE

Class Commercial

IN 12 WEEKS!®

Is the course proven?

A high percentage of our fulltime resident students
get their Ist class licenses within 12 weeks from the
time they start the course. Intensive FCC license
training is our specialty — not just a sideline.

Is the course complete?

The Grantham course covers all the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you eclectronics.

Is the course “padded”?

The streamlined Grantham course is designed spe-
cifically to prepare you to pass certain FCC exam-
inations. All of the instruction is presented with the
FCC examinations in mind. If your main objective
is an FCC license and a thorough understanding of
basic electronics, you want a course that is right to
the point — not a course which is “padded” to extend
the length of time you're in school. The study of
higher mathematics or receiver repair work is fine if
your plans for the future include them, but they are
not necessary to obtain an FCC license.

Is it a ““coaching service’?

Some schools and individuals offer a *‘coaching
service” in FCC license preparation. The weakness
of the “‘coaching service” method is that it presumes
the student already has a knowledge of technical
radio. On the other hand, the Grantham course
“begins at the beginning” and progresses in logical
order from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With each
lesson, you receive an FCC type test so you can dis-
cover daily just which points you do not understand
and clear them up as you go along.

1508 N. Western Ave.
Les Angeles 27, Calif.
(Phane: HO 7-7727)

408 Marion Strest
Seattie 4, Wash.

Phone: MA 2-7227)

3123 Gilibam Read
Kansas City 9, Me.

(Phone: JE 1-6320)

MAIL COUPON NOW —NO SALESMAN WiLL CALL =3 [t

September, 1962

For further details concerning F.C.C. licenses and our training, send for our FREE booklet

Grantham Schools

821- 19th Street,
Washingten 8, 9.C.
(Phone: ST 3-3614)

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

Grantham resident schools are jocated in four major cities — 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.

Is the school accredited?

Accreditation by the National Home Study Council
is your assurance of quality and high standards.
Grantham is accredited.

Is it a “memory course”?

No doubt you've heard rumors about ““memory
courses” and “cram courses” offering “all the exact
FCC questions.” Ask anyone who has an FCC license
if the necessary material can be memorized. Even if
you had the cxact exam questions and answers, it
‘would be much more difficult to memorize this
“meaningless” material than to learn to understand
the subject. Choose the school that teaches you to
thoroughly understand — choose Grantham School of
Electronics.

THE GRANTHAM FCC Llicense Course in Com-

munications Electronics is available by COR-
RESPONDENCE or in RESIDENT closses.

Accredited by the National Home Study Council

(Mail in envelope or poste on posto! card)
To: GRANTHAM SCHOOL OF ELECTRONICS
NATIONAL HEADQUARTERS OFFICE
Gentlemen:

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

Please send me your free booklet telling how | con get my com-
mercial F.C.C. license quickly. | und. d there is no obligats
and no salesman will cell.

Name o Age

Address.

City State

[) Home Study, [] Resident Classes 28-P

13
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...electronics in the news

that gets going in 1.3 seconds.

Two techniques are employed: the
heater is bonded to the cathode . (al-
though kept electrically isolated) to
provide heat transfer by conduction in-
stead of radiation, as is normal, and a
ballast resistor is hooked in series with
the heater, resulting in a relatively high
initial shot of current.

The new heater-cathode structure is
expected to have greater physical
strength than conventional models and
will operate at a lower temperature.

Electronic Fire-Finder . . . Thick smoke
too often hampers the work of firemen
because it obscures the center of a large
blaze, particularly a forest fire. But an
electronic camera that sees the hot spots
right through the smoke has been de-
signed by the Space-General Corp.,
Glendale, Calif. The rig, called a scan-
ning microwave radiometer, records
high-frequency radio waves emitted by

the high-temperature areas of a fire.
Such microwave-frequency energy
penetrates smoke where energy in the
visible light spectrum is stopped cold.
Space-General’s camera, carried in a
plane, can shoot the ground from as high
as 10,000 feet. The system was tried out
in the recent Los Angeles blazes which
destroyed so much property. Our photo
shows a radiometer scan photo. The
white spots are the hot points in the fire,
which covers the whole area.

ARN

ory this easy wav.

electronics the 1 knowledge require

No previovs technice

Build the Transvision *‘Professional” TV Kit
described below and get this complete course
of study for $7.95 (available only to
Transvision Kit builders.)

Requires no previous technical knowledge.
Prepared by experts in teaching novices

about electronics.

YOU LEARN: About block
diagrams. .. How to read
and follow electronic
circuits. .. How to use
basic measuring instru-
ments... Theory and oper-
ation of basic electronic
circuits. .. How to service
TV, Radio, and other types
of electronic equipment.

TRANSVISION Electrenics, Inc.  Grey Oaks Ave., Yenkers, N.Y.

The Transvision
“Professional’” TV Kit
Choice of 197, 237, or 27"

See how easy it is to agsemble the Transvision
Kit. Cost of Manual refunded on purchase of Kit.
e e et e e e e START NOW — MAIL THIS COUPON-——

the finest professional quality TV Set
P8 on o practicel “pay-as-you-wire” plan.
o —————— e 8 @}

Prices range
from $119 to $199.

A few of the
Professional Quality
Features of
Transvision TV Kits:

Choice of push-pull
10-watt audio or
output to your Hi-Fi
System. .. D.C. restor-

ation . . . Ultra linear
sweep circuits . . . New

!

d Coi

P Tue... sy “Py o g w8

You Wire” Terms ... Only $1§ Super-sensitivity

for the Storting Package. for fringe areas . . .
ASSEMBLY MANUAL—-$2.00 Complete line of

Accessories for
Custom Installations.

Dept. EI-9 ! u. :9 Armed Services)and over 4000 schools and
C T

ges have T Receivers for
O Send Free 12-page Catalog, 01 Enclosed is $2 for Assembly instructions so that | might : educational television.
see how easy it is to assemble the Transvision Kit. | understand that this will be refunded if | purchase a kit. |
] .
3 Enclosed is $15 for the Starting Package. | understand that | can buy packages ane at a time | . \ - Gfey oaks Ave
as | wire. (Models ronge from $119 t0 $199.} ! < /) §
H Yonkers, N.Y.
Name....... AdAress.......cocuvinnnsofa At oisantbnns Somaren : Y05-6900
City. = L Zone AL (D — e i —— |}
14 Electronics Illustrated
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want to
double

a successful plan for . ..

Electronics Training

Get This Handy Pocket
Electronics Data Guide

Free...

Puts all the commonly used conversion
factors, formulas, tables, and color codes
at your fingertips. Yours absolutely free if
you mail the coupon today. No further
obligation!

TO GET THIS FREE GIFT,
MAIL COUPON TODAY!

FIND OUT how the FCC license helps you
get a better job or increase your pay
on your present job

MAIL COUPON TODAY

Cleveland Institute of Electronics

Cleveland Institute of Electronics
Desk E1-41, 1776 E. 17¢h St., Cieveland 14, Ohio

Please send Free Career Information prepared to help me get

ahead in Etectronics. | have had training or experience in
I Electronics as indicated below:

[ Military

[ Radie TV Servicing
l ) Manufacturing
I 3 Amateur Radio

—_— s — ——

[ Broadcasting
[] Heme Experimenting
[ Telephome Cempany

September, 1962

your paY.-_’;?i'i

._1“?;'
g
Rl

G Al

Move Ahead
in
ELECTRONICS

Shee!

Your FCC License
Or Your Money Back

Completion of the Master Course (both Sec-
tions) will prepare you for a First Class Com-
mercial Radio Telephone License with a
Radar Endorsement. Should you fail to pass
the FCC examination for this license after
successfully completing the Master Course,
you will receive a full refund of all tuition
payments. This guarantee is valid for the en-
tire period of your enrollment agreement.

Cleveland Institute Announces

A New and Dynamic Technician Train-
ing Program in Computers, Servo
Mechanisms, Magnetic Amplifiers, and
Others.

Other advanced fields covered include Basic
Math, A. C. Circuit Analysis, Pulse Circuitry,
Color TV, Radar, Advanced Measuring Tech-
niques, Industrial Electronics, Instrumenta-
tion, Automation, Radio Telemetry. Send for
information today.

Accredited by the
National Home Study Council

In what branch of Electromies

In what kind of work are you
are you interested?

now engaged?

NAME wrni ox g j s Age ... !
ABUTESE. hiars i - s s s 3 el T Rl e « B 7 =800 7 P @ e l
City ...uimu: ...Jdone Statmpors 2w 2 o1 | l
El-41
— e — i ——— ——— — ——— —
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awah
TRAINED .
TfCH N Ic/Ain

E}R_N. LEARN? b

Get CHRISTY's Complete Course. Why
be satisfied with less? CTS Shop
Method, Home Training makes learn-
ing easy. You receive Comprehensive
training from the start. EARN AS
YOU LEARN! You become qualified to
open your own Electronics Repair
business or to gain high pay as a TV,
fadio, Electronics Technician.

19 TRAINING KITS INCLUDED!
Multi-Tester, Oscillator, Signal Tracer.
Oscilloscope, Signal Generator, Elec-
tronic Timer, Regenerative Radio, 24"
TV set (Optional) and other valuable
equipment sent. Send today for 3
¥REE BOOKS. No obligation,

13214 W. Lawrence Ave., Chicago 25

1
Send me 3 Free Books and Special Form for PAYING LATER from 1
:summcs MADE WHILE LEARNING, (]
(]

...electronics in the news

On Again, Off Again . . . A new outdoor
lampholder has a built-in photoelectric
switch that turns the lamp on at night-
fall and off at daybreak. The switch,
housed in aluminum, can handle one
floodlight up to 150 watts or as many as
three standard lamp fixtures. The
Bryant Electric Co. of Bridgeport,
Conn., the manufacturers, expect home-

owners and outdoor advertisers to make
use of the unit. Qur photos show a flood-
lamp blazing away in semi-darkness at

16

left but turned off at right when the
overhead bulb goes on.

Lethal Light . . . The death ray, a favor-
ite subject of science-fiction writers for
long years, is on the verge of graduating
into fact with the demonstration of a
laser light beam that can burn holes
through stainless steel sheets and break
balloons in mid-air. Our photo sequence,
made in the Raytheon laboratory at
Lexington, Mass., shows an LH-3 pulsed
laser doing its dirty work on a balloon.

A laser’s destructive capability is
based on the fact that the beam of co-
herent (in-phase) light it emits is
several million times brighter than sun-
light.

The Defense Department is awarding
contracts for experimentation with
lasers as a death-ray weapon. In the
meantime, the laser is being put to
peaceful use in communications, medi-
cine and biology.

Chatterbox . . . Voice communications,
teletype messages and even computer-
type data can be transmitted simul-
taneously over a new radio communica-
tions system called RACEP, Martin
Marrietta Corporation’s acronym for

Electronics Illustrated
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only ¥5 per month

You can hear everything on the fun-to-build “Span
Master’’—far and away the leader in its class for
radio coverage, sensitive performance and value.
Continuous tuning from 540 kc to 30 mc lets you
hear ships, planes, direct broadcasts from Mos-
cow, Berlin, Rome, London, Paris; tunes the 160,
80, 40, 20, 15 and 10-meter Ham bands—plus
powerful local AM reception and dozens of other
exciting broadcast services.

Bandspread dial and fine regeneration make
tuning an easy pleasure. Has headphone terminals
and speaker cut-out switch for private listening.
Super-sensitive circuit. Easy to assemble from
step-by-step instruction manual—includes list of
foreign stations and international Morse code.
Pyroxylin-covered cabinet with perforated white
baffle and satin-chrome control panel. Complete
with all parts, tubes, wire and solder. Size, 614 x
14 x 634”". For 110-125 v., 60 cycle AC. Shpg. wt.,
8 lbs.

83 YX 2588D “‘Span Master” Kit, only. $25.95
83 Y 100. Outdoor Antenna Kit. . ... ... .. $1.03
59 Y 110. Dual Headset . .

Satisfaction guaranteed or your money back!

ALLIED RADIO
KNIGHT ELECTRONICS DIVISION

September, 1962

Tune world
capitals direct

o Tunes Shortwave and Broad-

cast Bands continucusty from
540 ke to 30 mc

Hear

ships o Bandspread Control for easy,

2Ub52 enjoyable shortwave turing

et e Sensitive Regenerative Circuit
for world-wide radio reception

e Built-in Speaker plus head-
phone terminals for privacy
listening

o Transformer Powered for maxi-
mum circuit performance

Tune all your favorite

local AM programs ¢ Handsome modern styling—in-

cludes wood cabinet

SEND NO
MONEY

order today!

T e

ALLIED RADIO

100 N. Western Ave., Chicago 30, lil.

Ship me the following:

D **Span Master'’ 4-Band Receiver Kit 83 YX 258BD

O Antenna Kit83 Y 100 [ Dual Headset 59 Y 110
O Ship No Money Down on Allied’s Credit Fund Plan

Name

PLEASE PRINT

Address.

l City Zone. State.
h---'—-------------d

17
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...electronics in the news

Random Access and Correlation for Ex-
tended Performance. The system ac-

?msmmm“‘
GET YOUR FIRST CLASS

¢ F.C.C. LICENSE

IN HOLLYWOOD
IN SIX WEEKS!

We are specialists in F.C.C. license

T g

prepare you for your first class commer-
cial license in six weeks, through inten-
sive full-time teaching and coaching. Our
classes are small and meet for 8 hours a
day, with maximum personal instruction
by a superior teacher. One low tuition
covers everything until your F.C.C. license
is secured. Write for free details.

Pathfinder School, Dept. p-28

Suite 216

B AL PRI ST AT S RS DN I

7
'
g
g

preparation—we do nothing "else. We 5

5504 Hollywood Bivd., Hollywood 28, Calif. é

LEARN MATHEMATICS

Today, to get ahead as a technical man, you must understand
basic mathematics — logarithms, slide rule, algebraic nota-
tion and laws, various equations, progressions and series, etc.
Grantham School has just recently developed an unusual home
study course which can bring you up to date in these sub-
jects. Don’t let inadequacy in math hold you back. Write today.
GRANTHAM SCHOOLS, INC., Dept. 280P
1505 N. Western Ave. Los Angeles 27, Calif.

18

commodates as many as 70 data and/or
voice signals at one time with relatively
simple equipment. A command feature
permits one station to turn the others on
and give them a message whether they
are manned or not.

The system uses a pulse-modulation
technique wherein sound is broken into
millionth-of-a-second fragments and
then combined at random over a wide
frequency band. The receiver rear-
ranges these data bits in their original
order and reproduces voice or other
messages. The transmitted signals are
just hash to conventional receivers and
are virtually impervious to interception
or jamming. Qur photo shows thé whole
works: a young chap on the TT, a pretty
girl on the phone—and a RACEP unit.

New Alloy . .. General Electric has de-
veloped a new filament wire that com-
bines tungsten—the element used in un-
told millions of tubes since 1930—with
the rare metal rhenium, which costs
more than gold. The alloy is stronger
than tungsten alone and is expected to
give longer life to tubes. A high electri-
cal resistance enables a tungsten-

rhenium filament to heat faster and also
protects against those damaging initial
surges.

In addition to its use in tubes, the wire
is found in new GE flash bulbs. '3

Electronics Illustrated
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The Same School That Originated The RTS BUSINESS PLAN
“0\“ a speciaL COMPACT course

COVERING ALL THREE PHASES OF

IEGRUNIGS

ok .
BASIC « INTERMEDIATE ¢« ADVANCED

DESIGNED FOR THE BUSY MAN OF TODAY
This is MODERN training for the MODERN man. Yeu'll find no “horse and

The Entire Course is Made
Up Of The Following:

« 35 LESSONS COVERING BASIC buggy” methods here. Every page of this streamiired course is cevoted
AND INTERMEDIATE ELECTRONICS to important Electronics princip_lesEand practicel pTrgjects. Y%u[’él be
- ¢ amazed how fast you grasp Basic Electronics th2 RTS way. has
wﬂui‘lrﬂmm&nxﬁn{’mém combined modern THEORY and PRACTICE to make this the finest train-

. SOLDERING IRON ing program of its kind available!

SATISFIES NOVICE, TECHNICIAN OR HOBBYIST
hﬁ;ﬁﬂ&mﬂg%ggggm Whether you're new to Electronics or -an old “pra." chances are you'll
find this to be the ideal course for you. The nov.ce will appreciate the
Thyratron Tubes - Semiconductors - completeness of the training. It starts with the mest basic considesations,
Electronic Symbals and Drawings ° covering each important point thoroughly, yet coacisely. The technician
Yoltage-Regulators « Electronic- will enjoy the practical review of fundamentals ard profit from the 25
Timers « Control Systems - X-Rays - advanced subjects covered. ;
Photoelectric Devices - Dielectric RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR

Heating - Geiger Counters - Pulse The price quoted below buvs EVERYTHING — there are no extras to pay
Circuitry - Clippers and Limiters - for. RTS has gone “all out” to give yau the best training value in America.
Wultivibrators - Electronic Counters - Why pay hundreds of dol'ars for training such as we offer wher. it's avail-
Radar - Magnetic Amplifiers « Anaiog- able for this LOW PRICE? If you can find a bettzr training Bargain. ..
Computers - DC Amphsﬁers « Digital BUY IT!

Computers - Storage Systems - Input CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS

and Output Devices - Servomechanisms - Some students will comolete this course with “Jet-Like” speed but we

Teiemetering ¢ g P

allow up to two years if your circumstances requice it. You study at your
+ 60 EXAMINATIONS own rate. You are ENCOURAGED but not pushed. You'l! find the Essons
« BNLIMITED CONSULTATION SERVICE professionally written  LET US SEND YOU ONE DF THESE LESSONS
« KIT MANUALS ALONG WITH YOUR CAREER BOOKLEY SO YOU CAN: SEE FOR *OURSELF.
- DIPLOMA UPON GRADUATION NO OBLIGATION!

A MORE ... ' , * TERMS ALSO AVAILABLE
ND MUCH MORE 3\ 4 AS LITTLE AS

RTS® Membershi in L= o WS 5% powN  $5% PER MINTH

The Association of

Home Study Schools ‘A :‘1:“/ \ "S S E SAVE TIME e SEND

is your assurance of

Reliability, Integrity and L S - $5.00 WITH COUPON
e A L $ YOUR FI3§T LESSONS AND
« ] b KIT WILL BE RUSHED TO YOU
THE SAME DAY THEY ARE RECEIVED!

RTS ELECTRONICS DIVISION oepr. E0-92
015 £ BOSECRANS AVENUE  LOS ANGELES 59, CALIFORWIA
RTS ELECTRONICS DIVISION Rush me full information by return mail. (Please Prin)
815 E. ROSECRANS AVERUE

LOS ANGELES 59, CALIFORNIA Name = —— _ Age

Est. 1922 i
City Zone

State e
<51/ ] ENROLL ME NOW [ | SEND MORE FACTS

September, 1962 19
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PRODUCTS
FOR MODERN

_LIVING »
I D NERTERS

MODELS - . - i your car, hoat or plane.

6-RMF (6 voits) 60 to 80 watts.

Shippiné weight 12 1bs. DEALER Operates Standard A.C.
NET PRICE .......... $33.00 ®Record Players
12T-RME (12 volts) 90 to 125 .D'Clal'sad‘a(ih'ﬂCS
Eeistiigias pumt Ly, Spmiises,

D ool Mo Avarisore” eHeating Pads, ete.

Airplase Siyle Overhead Msunting under Cab Roef = NG PRINTED

LR
RUCK- BOAT - AUTO , ? CiRCUITRY
QD KARADI0 "

e

Excellent Tone,
Volume, and Sensitivity!

('mlflt(. yet powerful. Fits all
£2rs and “bosts, Just Aeitl 5
cars ats. Just drill a
inch hole tn roof and suspend the p ST o
onc-plece unit (aerfal, ehassis and e -
speaker) in minutes, Watertight mount- S
ing assembly bolds antenna upright. Yoke-
type bracket lcts you tiit radio to any angle.

ra-sensitive radio has 6 tubes (2 double-purpose), over-size Alnico
5 PM speaker for full, rich tone, Big, easy-to-read illluminated dial,
Fingertip tuning control, Volume and tone controls. 33-in. stainless steel
antenna. Nentral gray- enameled metal eablnet, 7 x 62 x 4 in.
high over-all. Shipping weight 1014 lbs.
Model TR-1279——12A for 12V Dealer Net Price. . ... . 341.96
Modet TR-1279-~ GA for 6V Dealer Net Price. ..... $41.9¢

ATR_ELECTRONICS, INC.

Formerly Americon Television & Radio Co

See your Elee.
tronle Parts
Distributor . .

Quolity Producss Since 1931
ST. PAUL 3, MINNESOTA—U.S.A,

GREENLEE CHASSIS PUNCHES

Make accurate, finished holes in 114 minutes
or less in metal, hard rubber and plastics. No
tedious sawing or filing — a few turns of the
wrench does the job. All standard sizes . . .
round, square, key, or “D” shapes for sockets,
switches, meters, etc. At your electronic parts
dealer. Literature on request.

-

GREENLEE TOOL CO. G6ReeNieE

2028 Columbia Ave., Rockford, lllinols

20

lectronic
Marzketplace

Audio Furniture . . . A new line of hi-fi
cabinets gives you the option of placing
your speakers well inboard (see photo)
or moving them off the shelves for
greater separation. The cabinets nat-

urally come without the tuner, ampli-
fier, speakers, etc., consisting of two
uprights with long shelves at top and
bottom, a short equipment shelf and a
back panel. The price is $69.50. Audio
Originals, Indianapolis 25, Ind.

Kit in a Cabinet . . . Amplifier and tuner
kits in Harman-Kardon’s Award Series
are coming out in a cabinet-type pack-
age new to the field. The package (see
photo) looks a little like a cross between
a child’s chemistry set and a refrigera-

Electronics Illustrated
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Down-tokarth Iraining
AT ROCK-BOTTOM COST!

.-BIG 6

ELECTRONICS TRAINING LIBRARY
Get Your Basic Training From These 2 Practical Books

BASIC ELECTRICITY. Fundamental electrical prin-
ci les are the basis of all electronics—and this

age manual gives you a complete working
know edge of all of them! Covers everything from
electromagnetism to phone principles, wiring, cir-

For Better Radio-Electronic-Electrical Jobs
For Servicing any TV or Radio Set Ever Built!

These giant, world-famous books bring you re-
markably complete, easily understandable home

study training at sensible prices. Pictures, diagrams
and charts help make even the most complicated
subject perfectly clear. No lessons to wait for. No
unnecessary training expense. You learn fast! You
learn right!

BASIC ELECTRONICS. This new 389-page Guide
takes up where Basic Electricity leaves off. Shows
how electrical principles are applied in electronics
and gives you a sound grasp of electronic theory,
methods, circuits and equipment. r 375 illus-

cuits, illumination, reactance, impedance, power trations clearly explain details. The ideal basic
factor, instruments, controls. measurements, all training for any kind of work in TV, radio, com-
types of components and equipment. Price $7.50 munications, hi-fi, industrial electronics and re-
separately. lated fields. Price $7.75 separately.

Save $1.75! See Basic Training Money-Saving Offer in Coupon!

THESE 2 GREAT GHIRARDI BOOKS Train

You for Radio-TV Servicing!

RADIO AND TV CIRCUITRY AND OPERATION.
You can repair ANY radio, TV, or other electronic
equipment lots easier, faster and better when you
really understand clrcuits and know just how and
why each one works. That's exactly the kind of
training you get from Ghirardi's 669-page Radio
and TV Circuitry and Operation Handbook. Gives
a complete understanding of modern circuits.
Shows what troubles to look for, and how to
eliminate useless testing in servicing them. Brings
you the above-average training that takes the
guesswork out of troubleshooting and fits you for
the best paid service jobs. 417 illustrations. Price
$9.00 but SEE THE MONEY SAVING OFFER!

RADIO AND TV TROUBLESHOOTING AND RE-
PAIR, Ghirardi’s Radio and TV Troubleshooting
and REpmr is a comglete 822 -page Guide to ro-
f 1 ce m r beginners, this gian
book wnth its 417 clear illustratlons is an easlly
understood course in locating trouble fast nnd x-
ing them right. For experienced men, it is ideal
for developing better methods and ﬂndxnx fast
answers to puzzling problems. Covers trouble-
shooting by ell methods mcludmg '‘static’’ and
‘“‘dynamic*’ signal types. Step-by-step
charts demonstrate exnctly how to proceed. A big
TV section is a down-to-earth guide to all phases
of TV troubleshooting and service. Price flo 00
separately. See money-saving offer in coupon!

Fix Radios and TV’s ina Jn‘fy' GET THESE 2 EASY-TO-FOLLOW HANDBOOKS

HANDBOOK OF TV TROUBLES.
new 302-page Handbook helps you track down

This remarkable Explains puzzling details.

and useless testing. More

Eliminates guesswork
than 150 TV trouble

practically any TV trouble from the symptoms it
produces in the set itself. Just turn to the index,
fook up the trouble symptoms of the set you want

test pattern, wave form and circuit illustrations
explain test results, details and procedures 50 you
can hardly fail to understand. Price $7.50

to fix— ‘‘snow’’ —poor detail —

sync troubl troubl or

any of the many others.

Handbook shows you how to mnke
ts or parts repl

Qutlines time-saving short cuts.

ANY BOOK 10 DAYS FREE

Dept. P

NOLT, IINENMT and WINSTON, Inc.
P.O. 2334, Grand Central Station
New York 17. N.Y.

srreriei ne-rerseney §4

0

T

N

5

I

The ‘‘cream'’ of modern
troubleshooting tech-
niques—fully and clearly
explained to make re-
pair work simple and
easy!

RADIO TROUBLESHOOTER'S
HANDBOOK. Just look up that
troublesome old radio you want to
fix. Four times out of five, this
giant, 744-page Handbook tells
what is causing the trouble, shows
how to fix it. Cuts service time in
half. Eliminates useless testing.
Even beglnners can easily fix old
sets which might otherwise be
thrown away for lack of service
information. Gives trouble symp-
toms and their remedies for over
4,800 specific models of old home

Check

Send books indicated for 10-day FREE EXAMINATION.
will remit price indicated plus postage, or return books postpaid and
owe nothing.
Same 10-day return privilege with money pramptly refunded.}
a here for 8ASIC TRAINING COMBINATION of Basic Elec-

tricity and Basic Electronics. both big

for the two plus postage. Regular

$1.75 (709493}
0 Check here for SERVICE TRAINING COMBINATION of Radio & TV

Clmultry & Ope Radio’ TV

both big
Regulnr price 3]9 00 You save $2.00.

Check here
[0 Basic Electricity (*‘108859)
O Basic Electronics (#709378)_ ____________
O Radio & TV Circuitry
0O Radio & TV ‘l‘n)ubleshootlng and l}‘e air (#7085

auto radios and record
made between 1925 and 1942—
Atwater Kent, Belmont, Bosch,

Brunswick, Clarion. Crosley, Emer- NS ey
son, Fada, G-E, Majestic, Motorols, ADDRESS
Philco, RCA, Silvertone, Sparton,

Stromberg, and dozens more. Has CITY, ZONE,

hundreds of pages of old tube and
components data, service short

cuts, etc. Price $10.00. s ssasassssssssssssssssssssasssss

September, 1962

of
0 Radlo ‘l‘mubleshooter s Handbook (&708297)_-_

OQUTSIDE U.S.A.—Add 50¢ to price of each book. Cash with order on
(Abo: 263)

In 10 days, I

(SAVE! Send cash with order and we pay postage.

Send books at only $13.50

price $15.25. You save

ration a Troubleshooting & Repair.
books at only $l1 00 for the two Ppius postage.
(71090086)

to order individual books

Operation (#708214
Troubles (#708

STATE,

ve offer expires March

21
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Marketplace

tor. You set it on your workbench and
swing open two doors. Mounted on
shelves in the left door are the capaci-
tors, tubes and switches. In the right
door are slides holding the small parts.
Behind the large photo in the center are
the transformers and chassis. Little
plastic posts hold the knobs on the front
panel (top). H-K calls the package a
tool box. It is made out of cardboard.
You’'re supposed to work in front of the
cabinet and then close it between wiring
sessions. The big picture evidently is
to remind you of what you’ll have when
you get done. Shown here is H-K’s
50-watt integrated stereo amplifier, list-
ing at $119.95. A 30-watt job is avail-
able for about $80. Harman-Kardon,
Inc., Plainview, N. Y.

Stronger Stereo . . . One of the gremlins
plaguing stereo FM is its reduced range
as compared with monophonic broad-
casts. The FMX Range Extender is in-
tended to be a gremlin-killer, eliminat-

ing background noise and drift while
souping up the signal with a gain of
20 db (making a healthy monster out of
a weak, fringe-area signal). The one-
tube broad-band amplifier plugs into a
117-volt outlet and operates anywhere

along the downlead between antenna
and tuner. It requires no tuning and
consumes no more juice than your elec-
tric clock. It also can feed as many as
four receivers at once. A 6DJ8 frame
grid tube insures stable performance for
continuous use. About $30. Jerrold
Electronics Corp., Philadelphia, Pa.

22

ELECTRONICS
ILLUSTRATED
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- FLECTRONICS

Square Wave Adsptor
Radio Dirsction Finder

yEsI ! want to take advantage of your special get-
acquainted offer. Please enter my subscription
right away.

[ 1 enclose $1.98
[J New order

[ Bill me
[J Re-order

ADDRESS....
cHy....

1ONE STATE.
Mait ta: Electranics lflustroted
Circulotion Department
Fowcett Bldg., Greenwich, Conn.

Electronics Illustrated
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Kill That Noise . It may not have
occurred to you before you mstalled
that mobile CB or ham rig that a car’s
ignition system is a broad-band trans-
mitter of undesirable noises. So you
need a suppression kit. The newest one
is what the Sprague people have named

Marlketplace

All in One . . . EMC’s 212 transistor
analyzer is a compact unit that performs
tests on transistors that used to require
several instru-
ments. It does
its work both
in-circuit and
out.

The analyz-
er’'s meter reg-
isters DC cur-
rent gain (beta)
in three ranges
to 200, checks
leakage, and
reads current
drain on an 80-
ma. scale. Bat-
tery voltage can

It consists of five

Suppressikit SK-1.

be checked on a 12-volt range. The unit
can be used to signal-trace in AF, IF or
RF circuits and check diodes. It also
makes an oscillator check on transistors
as AC current amplifiers. $13.50 in kit
form, $18.50 wired. Electronic Meas-
urements Corp., New York 12, N. Y.

bypass capacitors and a supply of
shielded wire, all of which is designed
to short-mrcmt random radxo-frequency
energy to ground (the car’s chassis, as

a rule). Suppressikit also is usable on
marine engines. About $20. Sprague
Products Co., North Adams, Mass.

TV-RADIO Servicemen or Beginners.

Send for ( pgsees
T-Volume Job- Trammg Set !

on 7-Day FREE TRIAL!

Answers ALL Servicing Problems QUICKLY ...
Makes You Worth More On The Job!

Put money-making, time-saving TV-RADIO-ELECTRONICS know-how at your
fingertips—examine Coyne’s all-new 7-Volume TV-RADIO-ELECTRONICS
Reference Set for 7 days at our expense! Shows you the way to easfer TV-Radio
repair—time saving, practieal working knowledge that helps you get the BIG
money! How to Install. service and allign ALL radio and TV sets. even color-TV,
UHF, FM and trensistorized equipment. New photo-instruction shows you what
makes equipment ‘‘tick.”” No complicated math or theory—just practical facts
you can put to use immediately right in the shop, or for ready reference at home.
Over 3000 pages; 1200 diagrams; 10.000 facts!

SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day
FREE TRIAL! We'll include the FREE BOOK heiow. If You keep the set.
pay only $3 in 7 days and $3 per month until $27.25 plus postage is Paid. Cash
price only $24.95. Or return set at our expense in 7 days and owe nothing.
Either way, the FREE BOOK is yours to keep. Offer limited, so act NOW!

FREE DIAGRAM BOOK!

150 Radio-Tele-
Patterne and Disgrams Exploined"
ABSOLUTELY FREE just for examining Coyne'
7:Volume Shop Library on 7-Day FREE TRIALV
Shows how Lo out servicing time by reading pic-
ture-patterns. plus schematic dug-mn for many
TV and radio sets. Yours FREE whether you
_l;_eocn lhe 7-Volume Set or not! Mail coupon

Educational Book Publishing Division

/
“ -4
OYyste FLECTRICAL SCHOOL Q'\‘«/

Cengress Porkway Dept. 92-E1, Chicage 7, Illinsis l

f "',,,.u

“LEARNED MORE FROM THEM
THAN FROM 5 YEARS WORK!™
““Learned more from your first two
volumes than from 5 ysars work.'
—Guy Bliss, New York
““Swell set for either the service-
man or the beginner. Every service
bench should heve one.’*—Melvin
Masbruch, lows.

We'll send you thie big book,
viaion Picture

September, 1962

YOL. 1—EVERYTHING ON TV-
RADIO PRINCIPLES! 300 pages
of practical axpianationt; hun-
dreds of illustratiens.
VOL. 2-—EVERYTHING ON TV-
RADIO-FM RECEIVERS; 403
pages; fully iltustrated.
YOL. 3—EVERYTHING OM TV
RADIO CIRCUITS! 336 pages;
hundreds of illustrations. chrceit
‘ll"lm

. 4—EVERYTHING ON SERV-
K:'NG INSTRUMENTS! How
work, how to use them.
pages; iflustrated.

The First
Practical
TV-RADIO-

Shop

Like Having An Electronics Expert Right At Your Side!

VYOL. S—EVERYTHING ON TV
TROUBLESHOOTING! Covers sl
types of sets. 437 pages; filus-
trations, diagrams.

VOL. 6—TV CYCLOPEDIA! Quick
end cencite answers ta TV prob-
tems in alphabetical order, In-
cluding UHF. Colar 1Y and
Transistors; 868 pages.

YOL. 7—TRANSISTOR CIRCUIT
HANDBOOKX! Practical Reterence
covering Transistor Appiications;
over 200 Circuit Disgrams;

410 pages.

BOOKS HAVE BRIGHT, VINYL CLOTH WASHKABLE COVERS

FREE BOOK—FREE TRIAL COUPON!

Educational Book Publishing Division

COYNE ELECTRICAL SCHOOL

1455 W. Congress Parkway, Dept. 92.E4

Yes!

Chicago 7, Hi.

Send me COYNE'S 7-Volume Applied Practical
{TV-RADIOQ-ELECTRONICS Set for 7-Days FREE Tl

TRIAL

per offer, Include °‘Patterns & Diagrams’ book FREE!

'O
stage on C.0. g
Luar

www americanradiohistory com

u want Set sent C.0.D. Coyne pays
and cash orders. 7-Day Money-Back

o 0 0 A A e e

ELECTRONICS
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Build your own superb

FUN...
SAVE
MONEY

Have fun . . . save money . . . build the best! Now you can
et world-famous Scott sterec components in kit form.
%hink of it. .. you can build the fabulous new LT-110 FM
Multiplex Stereo Tuner . . . your cheice of two complete
stereo amplifiers, or a preamp and separate power amp . . .
all from H. H. Scott!

Write today. Find out about these exciting Scottkits.

Choice of 3 Booklets
FREE

H.H.SCOTT

H. H. Scott, Inc. 111 Powdermill Road, Maynard, Mass. Dept. 130-09
Send me the booklets checked below :
D 20-page “Guide to Custom Stereo” O Complete technical information
on kits O 16-page booklet explaining FM Stereo

Name
Address
City

Zone State
Export: Morhan Exporting Corp., 458 Brosdway, N.Y.C.
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Mazketplace

Speaker of Many Parts . . . The hi-fi
hobbyist finally has a chance to buila
his own speaker with a Realistic kit that
contains all the needed parts—magnet,
voice coil, spider, basket, cone, etc. An
eight-page instruction manual describes

the function of each part and tells how
to install it. The speaker kit is avail-
able in two sizes: 8 inches, with a power
rating of 15 watts, and 12 inches at 20
watts. Blueprints for enclosures are in-

cluded. Prices are $15.95 and $19.95.
Radio Shack Corp., Boston 17, Mass.

Signal Squirter . . . A new 12-element
beam antenna has a name as imposing
as its appearance: the Co-Planar Dipole
Type Log Periodic. Originally de-
veloped for Air
Force global
communi-
cations, the an-
tenna can now
be had for ama-
teur and com-
mercial applica-
tions. It covers
13 through 30
mc with a for-
ward gain of 8.7 db and can handle a
couple of kilowatts with ease. The price
is on the imposing side, too: $495. A
heavy duty rotating system is available
for coupling with the Log Periodic. Hy-
Gain Antenna Products, Lincoln, Neb.

TV Challenge . . . Want to try your hand
at a real kit project? Then take on
Conar’s Custom Seventy, a TV kit that
gives you everything down to the last
nut and bolt (and solder). You supply
the soldering iron, screwdriver, pliers,
cutters and a willingness to follow de-

The tuner is pre-
assembled and it, as well as four IF
stages, are pre-aligned. The 19-inch rig
uses high-gain, multi-purpose tubes.
The price is $135. Conar Div., National
Radio Institute, Washington 16, D. C.

tailed instructions.

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

BETYER...Training that is proved and tested

in Resident School shops and
faboratories, by a School that is -
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE... You learn ALL PHASES of >
Television-Radio-Electronics.

LOWER COST... Other schools make several courses &

out of the material in' our ONE
MASTER COURSE. .. and you
pay more for less training than
you get in our course at ONE
LOW TUITION! ] |

ACTUAL LEssON

Lt i WL
.“.d."!I‘,.‘ 4 wu,"“" W o | )
Basls / ;
TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!
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, Broadcasting and

Communications, Automation, Radar, Government Missile Projects. D FOR

STRA D BOO AND
NATIONAL SCHOOLS SHOP.METHOD : i Y
NOMe TRAIING e mewly waded  YOU GET. .. £ ON TOD

lessons and equipment, trains you in S
your spare time at home, for these un- © 19 Big Kits—YOURS TO KEEP!
limited opportunities, including many © Friendly, Instruction and Guidance
technical jobs leading to supervisory © Job Placement Sefvice
positions. o Unlimited Consultation

o Diploma—Recognized by Industry
YOU LEARN BY BUILDING EQUIPMENT © EVERYTHING YOU NEED FOR
WITH KITS AND PARTS WE SEND YOU. SUCCESS!

Your National Schools course includes
thorough Practical training—YOU LEARN
IMPORTANT
SEE OTHER SIDE

BY DOINGI| We send you complete stand-
ard equipment of professional quality for
building various experimental and test
vnits. You advance step by step, perform
more than 100 exgeriments, and

you build a complete TV set

from the ground up that is yours = e e e coe e o= o s o o eee s—e— o ==
to keep! A big, new TV picrurel
tube is included at no extra
charge. I

CUT OUT AND MAIL THIS CARD TODAY, (eena esson |

EARN AS YOU LEARN. We'll == =
;};c:,wfoy;m:he};fvzbux:rl‘;némgf;: Yes, I want to make more money in Electronics ¢ -;"-J.'; L ) '
while studying. TV-Radio. Send me your FREE Fully-lllustrated é‘ i, | l!

GET THE BENEFIT OF OUR Opportunity Book and Actual Lesson today. i . |
OVER 50 YEARS EXPERIENCE J

RUSH AIR MAIL—NO POSTAGE NECESSARY | *= ,

ELECTRONICS TELEASION' RADIO. |1/)f

APPROVED FOR
Gl TRAINING

! Name Age
ACCREDITED
MEMBER Address
| City Zone. State.
NATIONAL@"@SCHOOLS ] Check here if interested only in Resident Training ot Los Angeles.  RaY-82
World-Wide Training Since 1905 Veterans: Give date of discharge_

Write to Dept. R4Y-82
4000 So. Figueroa Street
Los Angeles 37, California

‘NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART
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' Be a MASTER TECHNICIAN in

Only N.T.S. offers you ALL 8 PHASES in

SUCCESS IS THEIRS; IT CAN BE YOURS 100!

’ As field direc-
'
|

When | en-
rolled with tor of Berean ¥
N.T.S. last Mission fnc., |

have complete
was trained as  charge of our P
a Seismograph radie work. -‘S

was promoted With the expert advice and
training | am receiving from

you | can do my own repairs
on our recorders and P.A.
systems, besides keeping our
radios going. My training
from N.T.S. helps keep us on
the air. | feel privileged to
be a member of such a fine

institution,
Rev. Enoch P. Sanford

November, |

Observer. |
to that job on May 1st of

this year. With your school
and my practical work in
the field, my superiors re-
cognized that | was capable
of handling the job of Seis-
mograph Recording. My su-
periors highly praise your
school. The day | enrolled
started me off to success.
Edgar Wesatzke

Thanks 1o | have a TV- j
N.T.S. | have Radio shop in
a business of Yorkville, 1lli- P

my own right nois, about 4
in my home. | miles from my &
am still in the home, and it |

| have paid has been going real good.
| started part-time but. got
so much work that | am

e
Air Force but
for all my equipment with
money earned servicing TY

sets. Yes, N.T.S. gave me my doing it full-time. Thanks to
National Technical Schools.

start in television.
Alvin Spera

Lovis A. Tabat

SEE OTHER SIDE

VIIIIII

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

— POSTAGE WILL BE PAID BY —
NATIONAL feincs> SCHOOLS

WORLD-WIDE TRAINING'SINCE 1905
4000 So. Figueroa Street
Los Angeles 37, California

ONE MASTER COURSE

ALL 8 PHASES 1y ONE MASTER COURSE

PHASE
msws}on

least ong gqt
is becoming ;,,f,‘;'“ w

grow in fumber, ngeqd

and repair offer
ig Opportunities,

Rus 2
N0—AM. ¢ F
ﬁadno‘s in homes,Mcars
s.l;ools, all need expert
:sp €ep. Stationg expan
Now lransomes PoBular.
entire fiald, Cap

PHASE 3
EI.ECTRONICS
C'ognputers, Data.

cessing machj
Elqctronicho:tcrr:l'slfs'

uided Missije Systems
a'r:c;urew fields where
on,

vital rol;fs SR

PHASE 4
:OUND SYSTEMS
Sew Popularity of Hi-Fi.
i 35:3" a's well ag

1al sound sygte
and businegs ; =
Make this assh;n;j;coms
Specialized and‘
iMportant field.

VY U4

FIRST CLASS

Permit No. 3087

Los Angeles, Calif.

VIA AIR MAIL

.
-

!’V’ Oy VY Vv VeV

INCLUDING CoL
909, of homes rgee':’t

Populiar daily, Ty Stations

technicians. Maintenance

;gcnss 5

LICENS

Pnsmnmoi

FCC License holders

tI:)apw;aab wide range of
s opan

FCC .Licenfe m:: tahem.

eGuirement for most

Commum’cation iobs,

PHASE ¢
RADAR AND
MICROWAVEs
CT:';se are the

Municat;
of the futtﬁg?:slrig?ems
used n tracking and
cont acting satellites,

A0tomel
ATION
& CoMPUTERs
A:'t:mattion and
buter electrop;,
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RESIDENT TREINING

AT LOS ANGELES
It you wish to take you
ing in our famou
School in Les Anz
oldest and largest =chool of it
kind in the wor d —chect
special box in coup=n.

Approved for 61 Waiming

NATIONAL Wi SCHCOLS

WORLD-WIDE THAINING 3iNCT 1308

Address correspondence to Depll R4Y-82
4000 So. Figuerea Streat
Los Angeles 37, Saliforniz

National Technical Schools also
offers complete Homs S-udy Wain.
ing Programs in Auto PMechanics

, and Air Coanditioming-

ation -Electsica Appliances,
For information amd Free 300k
write the School, Department 2DC,
stating course desired
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Marketplace

Packaged Power . . . You usually think
of a lead-acid battery as being a pretty
messy thing that may eat holes in your
clothes. But Exide has a new light-
weight, sealed battery that can’t spill
and needs a minimum of attention
during its expected seven-year life.
The maker claims it can withstand

- &
E

shock and vibratiomr and may be oper-
ated at any angle. Complete with a
built-in charger, the battery’s cost per
watt-hour is lower than the cadmium
types, Exide says. The new cordless

tools and appliances are expected to use
the battery. Our photo shows the 12-
volt (left) and 6-volt (right) models.
Electric Storage Battery Co., Phila-
delphia, Pa.

Sprung Spring . . . A tiny, forked cup
and a tension spring inside it make up
the Omni-Grip, a handy connector that
can hold as many as eight component
leads in a breadboard circuit.

A screw

mounts the miniature connector, which
measures % X % inches. A pull on the
spring’s top loop opens the coils enough
to admit a lead. The cup’s fingers pre-
vent the wires from twisting out of
place. Cosmic Voice, Inc., Box 11,
Jackson, Mich. s,

M ELECTRON TUBE

FABULOUS LOW PRICES!
LARGE, SELECT STOCKS!
DEPENDABLE, FAST SERVICE!

Joa Surptus Vubes!

TUBE 1ISTED

ALl TUBES SENT POSTAGE PAID
Plense send 25¢ hundling for orders under SSPSend 25%
depout on C.O.D orders Send opprosimate postoge on
Canadian and fateign orders

MICRO

ELECTRON. TUBE CO.
September, 1962

d tube, ,,
Perfece '.": ne! necessaril

markeg, 7 ecends

oEPY g,
Tusgs ‘2 FOR pun
& SPECIAL :Sﬁﬁo‘é%"'y"rr: Lisy
Usks or

Dept. EI-9, P. O. Box 55 Park Sta., Paterson 3, N. J.
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Semikit (electronics in
form) $299.95 Wired $39

28W Integrated
Stereo Amplifier HF81
Kit $69.95 Wired $109.

Stereo
Power
Amplmers" .bK

it Wir 5
100W HFB9: $99.50 $139.50  Kit $39.95 Wired $64.95
JOW HF87: $74.95 $114.95  Cover Optional, $2.95 Bookshelf Speaker System

28W HFB6: $43.95

from
Kit
$59.95
Wired
$89.95

New Metered
Variable AC
Auto-Transformer
Bench Suppiies
Model 1073

(3 amps)

Kit $35.95 Wired $47.95
Model 1078 (7%2 amps)
Kit $42.95 Wired $54.95

BEST BUYS IN STEREO AND MONO HI-FI

New New 70-Watt Integrated
Transis- Sterec Amplifier ST70
torized B=a Kit $99.95 Wired $149.95
Stereo/ [o 5 s i e ] —
""‘gm . o e e @ ® TR
-Trac == 3 ——

Tape Qoo e e .).)»"“’(,
Deck C©Poinn: New FM-AM Stereo Tuner ST96

RP100 Kit $89.95 Wired $129.95 New 40-Watt integrated

$ 74.95

Citizens Band Transceivers

kit incl. FET Stereo Amplifier ST40
9.95 Kit $79.95 Wired $129.95

FM Tuner HFT90
Kit $39.95 Wired $65.95
tncl. FET Metal Cover $3.95

)

&P <
—

— Stereo Preamplifier HF8S
AM Tuner HFT94 Incl. FET Kit $39.95 Wired $64.95
95 Kit $39.95 Wired $65.95

NEW FM-Multiplex
ed Autodaptor MX99

(Patents Pending) HFS1 Kit $39.95 Wired $47.95

NEW Walkie-Talkie
Citizens Band I Over 2 MILLION
Transceiver #740 EICO instruments in

Kit $54.95. use throughout the
Wired $79.95. world. Compare, take
Con':'olete ;vllth them home — right
New 60W CW Transmitter 2723 T AL < LR
Kit $49.95 wired $79.95 battery & charger. | from 1500

neighborhood
dealers, most of
whom offer
budget terms.

"\

B
Peak-To-Peak |
VIVM 2232 - 2 .
& Uni-Probe® G 3 DC-—5 MC TS E
Pat. £2,790,051 § @ 5” Scope =460 N 9 4G
Kit $29/95 4 Kit $79.95 %ie 299
Wired $49.95 - Wired $129.50 1=
VIVM =221 5 Push-Pull Scope =425
Kit $25.95 Wired $39.95 Kit $44.95 Wired $79.95

@ = i, I
RF S|gr;al € x .y
&tua_, ﬂ Generator -

Tub > L} ’izéz 9 R § (IJ:OO/ E JLC. 1L NY

ube ° Kit $26.95 ms 5 — S aver
Tester Wired $39.95 s @ ¢ 31, Voit i i E‘Cgen??? e Ca\ atog gesc":;"g(‘;::,
2625 3 V-0-M #£53 ducts,

Kit $34.05 Wired $49.95 Kit $12.80° e ‘°°gm|m:w fee short e r::gr;:rt

Wired $16.90 ‘:‘o?‘ceuuc'eﬂse. B new 36:page
\er. which
6812V = R EICO dS0K 10 HIEL for Ul
Battery " -G 1 G“c e 75¢ for postag
Eliminator | ) ‘.g b
& Charger — b Name :
#1050 v—; B New Ac Multi- eoo
Kit $29.95 I € Volt-watt Signal M g * a | Address
Wired $38.95 - Meter #260 b Tracer bod I | ) Zone .. State..
Extra-filtered - for N #1458 jCIUE the West
transistor equipt. 1060 ired $79.95 Kit $19.95 Add 5% in
Kit $38.95 Wired $47.95 Wired $28.95 B
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC. Mon.-Fri.. 7:15.8 P.M. ©1962 by EICO, 3300 N. Bivd., L. 1. C. 1, N. V.
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By
Miiton S.
Kiver

ELECTRONICS
ILLUSTRATED

SEPTEMBER 1962

i

iR

We toke o look af the inner workings of o crystal diode for clues to tran-
sistor operation. Comparisons are mode among the basic tube and transistor
configurations and their biasing requirements.

PART 1l

What happens to the phase of o signal going through an amplifier? The
question hos practical significance since it determines whether o comaon-
collector, common-emitter or common-base mode best suits o circuit.

PART 11i

Transistor amplifiers have three types of gain. With tubes, it's usuolly voltoge
goin that counts. But transistors are current-operated devices, so current

and power gains are most important.
FROM pocket radios to computers, the transistor and its
semiconductor relations are taking over a host of jobs
previously reserved for the vacuum tube. A working under-
standing of these mighty midgets is as important to today’s
electronics enthusiast as his soldering iron or Ohm’s Law.
One of the best ways to become familiar with an electronic
circuit or component is to put it through its paces in a va-

riety of test setups. This is the approach EI takes in its basic
transistor course.
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PART ONE

Before dealing with the transistor, it would be a good idea to
take a look at exactly how a diode works. A diode is made up
of two crystals, a positive type (P) and a negative type (N) joined
together. The P crystal serves as the anode and the N as the
cathode. Fig. 1 shows a diode for two conditions of applied po-
larity. When the negative side of the battery is connected to the
diode’s anode and the positive to the cathodé you have a situation
known as reverse bias (A). Without getting into the matter of
majority or minority
current carriers, let it
suffice to say that in the
reverse bias condition
current flow is mini-
mized. In the forward
bias condition (B), cur-
rent flow is encour-
aged.

Under reverse bias,
the diode exhibits a
high resistance, known
as the back resistance of
the diode. You can
check it out with an
ohmmeter and any
diode, such as a 1N34A.
Simply place the ohm-
meter leads across the
diode and take a read-
ing. Now reverse the
ohmmeter leads and the
reading will differ con-
siderably. It is the po-
larity of the battery in
your ohmmeter that de-
termines whether the
diode is biased forward
or reverse.

Al

CATHODE

F++T 7

REVERSE 8145

Low
CURRENT

—il

CATHODE

FORWARD _BIAS

Hif=

FIG. 1

Transistors vs Tubes

All common transistors are three-terminal, three-element de-
vices. Unlike the two-element diode, the transistor consists of a
three-layer sandwich of P and N semiconductor materials. NPN
transistors have two layers of negative material sandwiching one
of positive; PNP’s have
the opposite.

The interactions of COLLECTOR
the layers in a transistor
can be compared to the
functions of the three
elements in an electron
tube (see Fig. 2). The CATHODE ENITTER
emitter is comparable '
to the cathode, the base Fle. 2
to the control grid and the collector to the plate. In both devices
a flow of current originates at the first element, is regulated or

Electronics Illustrated
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controlled by the second and is received or collected by the third.

In a tube and in an NPN transistor the charges that travel
from cathode to plate or from emitter to collector are electrons.
In a PNP transistor, however, positive charges called holes are
the carriers of electricity. This difference has little practical sig-
nificance because PNP and NPN transistors in a circuit function
the same way except that opposite polarity DC bias voltages are
required.

On The Bias

If you've done any work with transistors, you're aware that
they are biased differently than vacuum tubes. In tubes, the
control grid is usually given a negative voltage with respect to
the cathode (reverse bias) which tends to repel electrons coming
toward it from the cathode. By varying this negative voltage, we
can control the number of electrons attracted toward the posi-
tively charged (forward-biased) plate.

In the NPN transistor, a forward bias voltage is set up between
emitter and base, while a reverse bias is established between col-
lector and base, as in
Fig. 3. The negative po-
tential of battery Bl
repels the electrons
from the N-type emit-
ter, while the positive
potential at the base at-
tracts them. Resistor R1
sets the bias level and,
therefore, establishes
the amount of current
flowing from emitter to
base.

Now let’s look at the emitter-collector (EC) circuit. We take
another battery (B2) and connect its negative terminal to the
emitter and its positive terminal through R2 to the collector. Now
the positive biased collector attracts the electrons from the base-
emitter (BE) junction. However, the number of electrons that
can enter the collector is determined by the current flow through
the base-emitter junction. Without going into the complexities
of semiconductor physics, let it suffice to say that the current
flow in the base-emitter circuit controls the current in the
emitter-collector junction. And since a small current variation
in the BE circuit causes a much larger variation in the EC cir-
cuit, we have amplification.

The PNP transistor works in the same way as the NPN type
discussed above. There is a difference in the hole and electron
flow but, as we mentioned, the only practical distinction is in the
bias polarities. It’s easy to remember: the PNP transistor operates
with a positive voltage on its emitter with respect to the collector
and base; the NPN transistor operates with a negative voltage on
its emitter.

Three Ways to Amplify

Vacuum tubes can be used in three distinct circuit configura-
tions: grounded cathode, grounded grid and grounded plate, as
shown in Fig. 4. A similar division exists among transistors. The

September, 1962 31
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common-base (CB), common-emitter (CE) and common-collec-
tor (CC) types are shown in Fig. 5. A standard CE amplifier using
a PNP transistor is shown in Fig. 6. (NOTE: all resistors shown
are Y2-watt, 10% except R8, which is 2 watts. All capacitors are
electrolytic, 10 volts or higher rating.) The input signal is applied
to the base and the output is obtained at the collector. In the
equivalent vacuum-tube amplifier the input signal is fed to the
grid and the output obtained at the plate.

Note that unlike our previous theoretical example, in the prac-
tical circuit of Fig. 6 a single battery (B1) supplies bias voltage
to both the base and collector. At the input, the base connects
into the voltage divider formed by R1 and R2 across battery Bl.
This places a bias voltage on the base (with reference to the emit-
ter) of about 1/10 the battery voltage.

Another resistor, R3, has been placed in the emitter lead. With

ourPuT

ouTPUT
oureur

FIG. 4 FIG. S

Three basic tube configurations and their transistor equivalents. Batteries are used to indicate
polarity of the voltages applied to the elements. Note that the terms “common” and ‘‘grounded”
are used interchangeably, although no grounds are shown in the schematics. The ground in
each case can be placed at the junction of the two batteries. )

Grounded grid and grounded {or common-base) amplifiers. The tube version is encountered
in RF front-ends and in cathode-coupled phase inverters. The common-base transistor circuit
usually serves in oscillators.

The grounded cathode tube and grounded (common) emiiter transistor configurations are
the standard workhorses found in conventional single or multi-stage amplifiers.

K&l The common-plate (better known as the cathodedollower) and the common-collector (or

emitter-follower) generally serve to match a high impedance at their input to a low impedance
at their output.

Electronics Illustrated
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current flowing through
the transistor, a voltage
develops across R3 which
makes the emitter nega-
tive with respect to R3’s
lead going to Bl+. The
total base-emitter volt-
age is thus equal to the
voltage across R2, minus
the voltage across R3.
The two voltages buck
each other, but the volt-
age across R2 is always
larger; otherwise, no
current would flow.

It is also necessary to
provide a negative volt-
age (reverse bias) be-
tween collector and base.
This is accomplished in
Fig. 6 by connecting one
end of resistor R4 to the negative terminal of the battery. Note
that the negative voltage at the collector is far higher than the
voltage the divider permits at the base. This establishes the
reverse bias between these two elements.

In Part II we will examine the three basic circuits from the
point of view of two of their significant operating qualities—input
and output phase and amplification.

PART TWO ———

The phase change (or lack of it) that takes place when a signal
travels through an amplifier stage is important when dealing with
phase inverters and oscillators.

Phase Flipping

The standard common-
emitter, like the standard
amplifier tube circuit,
reverses the phase of any
signal passing through it.
We can demonstrate this
in a simple experiment
using the circuit of Fig.
6. Connect a volt-meter
or VOM set for a low DC
voltage range with its
negative lead to the col-
lector and its positive
to ground (Bl1+). The
meter will read between
2 and 4 volts.

As a signal source we
will use a 1.5-volt flash-
light battery with a

33
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4-inch piece of wire soldered to each terminal. Momentarily con-
nect the positive battery lead to the base of Q1 and the negative
lead to the common-ground (B1+). Note that the meter (which
is reading the negative collector voltage) rises two or three volts.
In other words, the collector went more negative. If we reverse
the situation and connect the positive terminal of the battery to
ground and the negative terminal to Q1’s base, the meter reading
falls: the collector goes more positive (or less negative).

We see, therefore, that a positive input signal produces a more
negative collector voltage. This 180° signal phase change is char-
acteristic of the common-emitter amplifier.

There are two remaining transistor amplifier arrangements,
common-base and common-collector. We’'ll examine the common-
base arrangement (Fig. 7) first.

In a CB amplifier, the input signal is fed to the emitter and
the output signal obtained from the collector. As with the other
circuits, the name for this arrangement stems from the fact that
one element (in this case the base) is common to both the input
and output circuits. Note that the CB circuit is equivalent to the
grounded-grid vacuum-tube amplifier configuration, such as is
used in phase inverters and
RF amplifiers.

To determine what hap-
pens to the phase of a signal
we’ll use the circuit shown
in Fig. 7. Connect the nega-
tive lead of the voltmeter to
Q1’s collector and the posi-
tive lead to common-ground
(B1+). With the circuit in
operation, the voltmeter will
indicate 2-3 volts.

As before, we'll use the
battery as a signal source.
With the negative lead of the
flashlight battery on the com-
mon ground (Bl+), touch
the positive lead to QI’s
emitter and observe the
meter needle. It will fall
below scale and if you switch
the meter leads you'll find that you have a reading of over 1 volt.
In other words, a positive voltage signal at the input (emitter)
of the common-base amplifier causes a corresponding positive
signal at its output (collector).

As a double check, we can connect the battery with its positive
terminal to ground and the negative lead to the input terminal
{emitter). Note how the meter rises about 3 volts from its pre-
vious reading—indicating, as we would expect, that the voltage
at the collector has gone more negative.

Now let’s check the common-collector circuit of Fig. 8. Since
the CC is the transistor analog of the vacuum-tube cathode-
follower, it is frequently referred to as the emitter-follower.
Like the CE amplifier in Fig. 6, the input signal is applied to the
base. However, the collector doesn’t feed a load resistor. It
is connected directly to the battery. Signal output is obtained
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at the emitter, clinching the resemblance to the cathode-follower.

We can check the phase shift from input to output in the fol-
lowing way. With the circuit wired as shown in Fig. 8, place
a voltmeter across R4 with the positive lead to ground (B1lt).
Less than 1 volt should be read.

Now connect the test battery with its negative lead to ground
(B1+) and its positive lead to Q1’s base. The meter falls to
slightly below zero. Reversing the battery and placing the neg-
ative lead on the base of the transistor causes the voltage to rise
about 1.5 volts. In other words, a negative signal at the input
of a CC circuit caused an increase in the negative voltage at its
output terminal. And, conversely, a positive voltage causes a
decrease in negative voltage. This means that there is no phase
reversal as a signal passes through the circuit, which is exactly
the case with a vacuum-tube cathode-follower.

PART THREE ———

A key characteristic of an amplifier is its gain. In transistor
amplifiers, we have three types of gain to consider. Most familiar
(from vacuum-tube amplifiers) is voltage gain—the ratio of the
output voltage of a stage to its input voltage.

Secondly, there is current gain—the ratio of output current
to the input current. Finally, there is power gain—the ratio of
output power to input power.

Amplification: E and/or I

Since transistors are primarily current-operated devices, cur-
rent and power gain are most important. Transistors usually
are employed as power amplifiers, even when used in the RF
stages of a radio or TV receiver. Vacuum-tube amplifiers, on
the other hand, usually are voltage amplifiers and their power
gain becomes important only when a power-operated device such
as a loudspeaker is to be driven.

There are times when transistor voltage amplification is im-
portant (for example, when a transistor drives a TV picture
tube); however, if a transistor drives another transistor or a
speaker, it must provide power—not voltage. Remember, in
any circuit power equals voltage X current (W=EI) or the
square of the current X the circuit’s resistance (W=I'R). This
means that any transistor with a high current gain usually has
a high power gain. That is why such emphasis is placed on the
current gain of a transistor stage.

In the experiments below we will first measure voltage gain
and then check the individual current gains of the three basic
amplifier configurations. From these two characteristics, we
will be able to calculate their respective power gains.

Voltage Gain. For the experiments, we will use the transistor
circuits of Figs. 6, 7 and 8. In each case, a small 6.3-volt filament
transformer serves as the signal source, using the circuit shown
in Fig. 9. The AC input signal is kept small in order not to over-
drive the transistor. An oscilloscope will be used to view the
transistor output.

The general procedure for each amplifier circuit is the same.
We'll use the circuit of Fig. 6 and apply the AC signal voltage
at the input of the stage. The oscilloscope is connected across
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the output terminals.
Start with zero AC input
and gradually increase
the signal (by rotating
potentiometer R6) until
the waveform of the os-
cilloscope screen starts
to lose its sine-wave
shape and distort. Then,
back off R6 until the dis- [} 797 v4c
tortion disappears. Note .
the height of the pattern
by measuring it with a
ruler or using the ruled
mask over the scope
screen. Then, without
touching anything else,
place the input leads of
the scope across the input
voltage and measure the
height of the sine-wave appearing on the screen. By dividing the
input voltage reading into the output voltage reading, the volt-
age gain of the amplifier stage can be computed quickly. Check
each set of measurements several times to make certain the cor-
rect figures are obtained.

Of the three circuits, it will be found that the CB amplifier has
the largest voltage gain, while the common collector has the
smallest. In fact, the voltage gain of the CC amplifier is some-
what less than 1—which means that you actually get less signal
voltage out than you put in. In the CE and CB arrangements, a
fairly sizeable voltage gain will be obtained.

Finding the Beta

Now we’ll measure the current gains of each amplifier type,
starting with the common-emitter circuit of Fig. 10. In the CE
mode, current gain is referred to as beta. Actually there are two
current gains to deal with—AC and DC. A small-signal AC beta
test is made on low- and medium-power transistors. The large-
signal DC beta test is for high-power transistors. Low-power
transistors designed for switching are exceptions to this rule,
since the DC beta test best simulates their actual operating con-
ditions.

DC Beta. When dealing with DC current gain, as we will be in
the experiment below, the gain is determined with the formula:

AC SIGNAL

collector current
base current

To set up the experiment, adjust R7 (Fig. 10) to 50,000 ohms
as measured by an ohmmeter. The resistance in the base-emitter
circuit (R7 plus R4) then totals 60,000 ohms. The 1,000 ohms of
R3 can be disregarded since it is negligible in comparison to the
other figures.

With a 6-volt power supply and 60,000 ohms in the base-emitter
circuit there is .1 ma of current low. Now measure the voltage
across R4 (say it’s about 1.5 volts ) and divide it by R4’s resistance
(470) . This gives you about .003 amps (3 ma) as the collector

beta —
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current. If we now divide this 3 ma collector current by the .1 ma
base current, we have the DC current gain for the stage—30. It’s
as simple as that!

With the 2N363 transistor, current gain of anywhere from 15
to 40 can be expected. As a check, we can set R7/R4 for a total of
40,000 ohms. Now .15 ma is flowing in the base circuit. If you cal-
culate the collector output current as above, you’ll find that the
current gain has remained the same. This will be true over a mod-
erately wide range of input current.

AC Beta. The AC current gain test gives a better idea of what
we may expect of a transistor under operating conditions. The AC
beta describes the amount that a small change in base current
(Ib) is reflected by a change in collector current (Ic). Expressed
as a formula:

Ic change
Ib change

The circuit of Fig. 10 will serve also for AC beta checks. As a
start, we have the figures obtained in the DC beta measurement—
.1 ma base current and 3 ma collector current.

Now set the R4/RT combination to provide a total base circuit
resistance of 30,000 ohms. With the 6 volts of Bl, this produces
a base circuit current of .2 ma (I=E/R). This represents a change
in base current (Ib) of .1 ma from the previous value. This figure
goes in the denominator of the equation.

For the Ic change figure needed for the numerator, we measure
the voltage across R8 and divide it by R8’s resistance. This gives
the new Ic. The difference between this value of collector current
and the previous DC beta value is placed in the numerator. Work
out the equation and the answer is the AC beta value for the spe-
cific 2N363 transistor you used in the circuit of Fig. 10. (For other
circuit arrangements, the transistor, may have slightly different
values of AC and DC beta. In normal operation, however, all will
be fairly close together.) If one checks out, the other will too.

Analyzing the Alpha

Let’s turn to the cur-
rent gain of the common-
base circuit shown in
Fig. 11. In the common-
base configuration, the
symbol alpha is used for
current gain. Alpha ex-
presses the ratio of col-
lector current (Ic) to
emitter current (Ie) or

AC beta =

alpha = %—2

Common Base Gain.
First, adjust R2/R4 to a
total value of 6,000 ohms
for a current flow of
about 1 ma in the base-
emitter circuit. If you
measure the voltage
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across R8 and divide it by 470 (ohms) you’ll find a collector cur-
rent of between .9 and .95 ma. In spite of the fact that the common-
base amplifier provides the best voltage gain, its current gain is
less than 1. This means there’s a current loss between input and
output.

As with the previous circuits checked, stage amplification can
be approached from both DC and AC gain. The AC alpha is meas-
ured in much the same way as with the previous circuits. The
formula is:

Ic change
Ie change

AC alpha =

Note the currents in
the emitter and collector
circuits from the DC
check. Now reduce the
emitter current by in-
creasing the resistance of
R4 and note the corre-
sponding change in col-
lector current. Subtract
the new figures from the
old ones, insert them in
the above equation—and
you have the AC alpha.

If youre wondering
what the relationship is
between alpha and beta
(other than the fact that
they follow each other in the Greek alphabet), it’s expressed in
the formula:

N alpha
bett = T alpha

Common-Collector Gain. Fig. 12 shows how a common-collec-
tor circuit’s current gain is checked, using the same techniques
that served us for the other circuits. The R4/R7 combination is
adjusted for a total resistance of 60,000 ohms. (We can ignore R8.)
Measure the voltage across R8 and divide this value by 470
(ohms) to arrive at the current flowing in the emitter circuit. As
in the common-emitter arrangement, a fairly high current gain
is obtained.

Now let’s review our findings. We saw that the common-emitter
and common-collector circuits have about the same current gain,
whereas the common-base arrangement produces a current gain
of less than 1. If we combine this information with the voltage-
gain data determined earlier, we can determine the relative
power gain of the three configurations.

In the CE stage, the voltage and current gain were both good.
When these two quantities are multiplied together (W=EI)
excellent power gain will result. In the CB amplifier, the voltage
gain was good, but the current gain low. Its power gain, there-
fore, is less than that of the common-emitter. Finally, in the
common-collector circuit, we found a voltage gain of less than
1, but a good current gain. Here again, we see that the power gain
of a CC amplifier is not as high as that of the common-emitter
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amplifier. Actually, the
CC’s gain is the lowest of
the three types.

Because the common-
emitter arrangement has
the best combination of
current and power gain
it is the type most fre-
quently used.

The common-base ar-
rangement is an excel-
lent choice for oscillator
circuits because the input
and output phase are the
same. By simply feeding
a small amount of output

voltage back to the input,
oscillation can be ob-
tained.

Finally, the common
collector is useful as an
impedance matching de-
vice because, like the
tube cathode follower, it has a high input impedance and a low
output impedance.

For those interested in pursuing transistors and transistor
circuitry further, scores of books and pamphlets are available
from libraries, bookstores, parts distributors or publishers. Here
is a selection of these publications:

Basic Theory and Application of Tromsistors.

U.S. Govt. Printing Office, Washington 25, D.C. $1.25
Facts on Tramsistors. By Walter [. Cerveny.

Hickok Electrical Instrument Co.. 10532 Dupont Ave., Cleveland, Ohio. $1
Power Transistor Handbook. Motorola Semiconductor Div., Phoenix, Ariz.
Semiconductor Devices. By Rufus P. Tumer.

Holt, Rinehart & Winston. Inc., 383 Madison Ave., New York. N. Y. $7.50
Transistor Circuit Handbook. By L. Gamer.

Coyne Electrical School, 1455 W. Congress Parkway, Chicago 7, Ill. $4.95
Transistors in Radio and Television. By Milton S. Kiver.

McGraw-Hill, 330 W. 42nd St., New York, N. Y.

Transistor Manual. 4th Ed. General Electric Co., Syracuse 1, N. Y. $i
Transistor Physics and Circuits. By Robert L. Riddle, Marlin P. Ristenbatt.

Prentice Hall, Englewood Cliffs, N. J.

Understanding Transistors. By Milton S. Kiver. Allied Radio, Chicago. Ill. 50¢
GERNSBACK LIBRARY, 154 W. 14th St.. New York. N. Y.

Basic Transistor Course. By Paul R. Kennian.

Fundamentals of Semiconductors. By M. B. Scroggie. $2.95

Transistor Circuits. By Rufus P. Turner. $2.75

Transistor Techniques. $1.50

Transistors. $1.95

Transistors-—Theory and Practice. By Rufus P. Tumer. $2.95
JOHN F. RIDER. INC., 116 W. 14th St.. New York. N. Y.

Basic Transistors. By Alexander Schure. $3.95

Fundamentals of Transistors. 2nd Ed. By Leonard Krugman. $3.50

Fundamentals of Tramsistor Physics. By Irving Gottlieb. $3.90

International Transistor Substitution Guidebook. By Keats Pullen. $1.50

Principles of Tramsistor Circuits, 2nd Ed. By S. W. Amos. $3.90

HOWARD W. SAMS & CO., Indianapolis, Ind.
ABC's of Transistors. By George B. Mann. $1.25
Transistor Circuit Manual. By Allan Lytel. $4.95
Transistor” Substitution Handbook. $1.50
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Dr. Jacob Millman is Pro-
fessor of Electirical Engi-
neering at Columbia Uni-
versity. He received his
BS degree in physics at
Massachusetts Institute of
Technology. studied at
the University of Munich
and returned to MIT for
his PhD in physics. Dr.
Millman has a varied
background as teacher,
research and develop-
ment engineer, inveator
and consultant in radar
and ~electronics. He be-
gan teaching elecironics
and physics at MIT in
1935 and later taught at
the City College of New
York before joining the
Columbia faculty. Eight
inventions in radar and
electronic circuits are
credited to Dr. Millman.
During World War U he
was project emgineer op
V.Beam radar at MIT's
Radiation Laboratory, He
is author of one book,
Semiconductor Electron-
ics, and co-quthor of two
others, Elecironics. ond

Pulse and Digital Cir-
cuits. The three vol-
umes were pub-

lished by Mec-

Graw-Hill in

its Electrical

and Electron-

ics Engineer-

ing Serles.
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By Jacob Millman, PhD

A BRIEF exposition on the history of
electrical science will be interest-
ing and instructive, and will give us the
answer to: “What is electricity?”

About 600 B.C. the Greeks made the
observation that a piece of amber, when
rubbed, acquired the ability to attract
light objects to itself. William Gilbert
(about 1600) introduced the word elec-
tricity from the Greek word meaning
amber. It was found that other sub-
stances besides amber, when rubbed, al-
so would exhibit this mysterious force of
attraction. As a consequence, the phrase
electrification by friction was born.

In the Sixteenth Century it was dis-
covered that it also was possible to cause
material to exert a repulsive force upon
another electrified body. For example,
let us rub two glass rods with silk and
two ebonite rods with fur. We then find
that the two glass rods repel each other,
and the two ebonite rods likewise repel
each other. But a glass rod is attracted
to an ebonite rod. The conclusion that
must be drawn.is that the glass, as a re-
sult of the friction, has acquired a “sub-
stance” which is of a different type from
that left on the ebonite rod. These sub-
stances have been given the names
positive and negative electrical charges.

The above-described experiment is in-
terpreted to mean that positive charges
repel each other, negative charges repel
each other. But a positive charge at-
tracts a negative charge. Electric charge
is thus seen to be a fundamental concept
required by the existence of forces
which are experimentally measurable.

In 1800 Volta produced a “pile” (we
now call it a battery), consisting of zinc
and copper plates separated by blotting
paper moistened in brine. If a piece of
wire was connected between the plates
of this Voltaic cell, heat was produced
in the wire. It was hypothesized that
chemical energy was being used to
cause a hitherto unknown “fluid” to
flow through the wire. The friction or
resistance to the flow was what was
causing the wire to become hot. Could
it be that this “fluid” was the same sub-
stance causing the static electrification
of the glass or ebonite rods? Experimen-
tation by many scientists finally gave an
affirmative answer to this question.
Charges were flowing in the wire, and
the total charge passing through any
cross section of the wire in one second
was called the electric current.

It was not until 1897 that J. J. Thom-
son was able to prove that a current (in
a discharge tube) consisted of a flow of
isolated “corpuscles” carrying a mega-
tive charge, and these fundamental par-
ticles were called electrons. Further ex-
periments have revealed that all matter
consists of atoms and in each atom there
ts one or more electrons surrounding a
core of positive charge called a nucleus.
An atom which has lost an electron is
called a positive ion.

In summary, electricity represents a
quantity of charge, either electrons or
ions. These may be at rest on the surface
of a conductor or in motion, as in a cur-
rent through a wire, a gas, a liquid, a
semiconductor or a vacuum.

Dr. Millman’s essay represents an expert answer to the question, “What is
Electricity?’—posed in EI's Electricity Contest. It concludes the contest.
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IGNALS FROM SPACE. . . After

our experiences on the air during
John Glenn’s orbital flight in Friend-
ship 7, and the other Mercury shots,
it is apparent that a new field has
opened for short-wave listeners in North
America and elsewhere.

Col. Glenn used one main frequency
in the short-wave spectrum—15016 kec.
His transmissions could, at one time or
another, be received throughout the
continent. Reception beyond the line
of sight (which took in a lot of terri-
tory because of his altitude) was spotty
due to poor ionospheric and atmos-
pheric conditions, but ground stations
in Florida, Texas, California and Mexico
put out potent signals.

And every suspense-filled word was
in English!

Few knew the Glenn SW frequencies
in advance. They are not made public
for obvious reasons—somebody with no
more official standing than being a tax-
payer might try to contact the capsule
and foul up communications completely.
The Mercury short-wave frequencies
are given simply as “between 4 and 26.5
me,” although the exact operating fre-
quency of the UHF gear is announced
by NASA (see HOW WE TALK TO
THE ASTRONAUTS, March 62 EI).

Even though you don’t know the fre-
quency, extensive tuning while one of
the capsules is on this side of the earth
should preduce results, since there will
be a whole net on that frequency.

CHAOS ON THE SHORT WAVES. Radio
Senegal at Dakar (see QSL card) and Radio
Free Europe have, by accident and because
of Red jamming, come together on 11895
kc, burying Senegal for American listeners.
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THE LISTENER

SWL-DX NOTES
BY C. M. STANBURY 1l

The 15016-kc¢ frequency mentioned
previously is a good bet to monitor,
being a regular Air Force channel.
Others that bear watching are 13826,
13215.5 and 11228 kec. On the day of a
shoot you should start checking at least
an hour before blast-off. Most ground
stations heard here identify themselves
as Cap Con.

Confusion Reigns . . . Though inter-
national broadcasting has its bright mo-
ments and makes its contribution to
international understanding, the word
that too often describes activities on the
short-wave BC bands is chaos. You
might throw in confusion for good
measure.

Mother Nature, the jammers and un-
scrupulous operators create enough
QRM to make life hectic for the DXer,
but that’s not all we have to contend
with. There also are just plain acci-
dents, caused by well-intentioned peo-
ple. Consider the recent collision on
11895 kc of Radio Free Europe and
Radiodiffusion du Senegal.

RFE is known and respected through-
out the free world for its anti-Com-
munist broadcasts. In recent years R.
Senegal, transmitting from Dakar, has
come to rank high among African
transmitters as an excellent, objective
station with no ax to grind (at least not
a big one). In December of last year
it was one of the few stations on the

[Continued on page 116]
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EI attends a

NATIONAL

—~
%&,A - 9™
_ Loy

TS GETTING SO you can’t tell the conventions without a
score card. National Citizens Band conventions, that is. This
year you’d use most of your fingers counting them up.

There has been some yelling and screaming about what is a
true national convention and what isn’t. We're of the opinion that
any organization that can attract conventioneers from a fair
spread of states can call its get-together a national convention
without getting its knuckles rapped with a dictionary.

One of the main underlying reasons for so many national CB
bashes is the great num-
ber of organizations
that are trying to be-
come the dominate
voice of the Citizens
Banders. One way to
show your power would
be a convention of
World Series propor-
tions. So far, we haven’t
seen one like that.

A few weeks ago this
corner visited a conven-
tion held by the Na-
tional Citizens Radio
League at the Morrison
Hotel in Chicago. It was
a three-day affair and
turned out to be a fairly
large one, with some
4,000 people dropping
in. It had all the trap-
pings of a well-organ-
ized and professionally
run convention and
should have made
NCRL’s stock go up a
NCRL prexy -Charles Greene (left) with Ivan H. few points with CBers.
Loucks, who administers CB radio for the FCC. More than 30 manu-

\ohi
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facturers exhibited their equipment,
there was a goodly number of club
presidents in attendance, and the Fed-
eral Communications Commission’s top
man on CB radio delivered a talk.
NCRL is a Chicago-based group that
obviously is making a mammoth pitch

Polytronics booth had new frequency synthesis
rig that gives you 23 channels on 12 crystals,

for nationwide recognition from its
central location in 18-land (address:
6272 W. North Ave., Chicago). As we've
said before, CB needs and should have
a truly representative national organi-
zation serving its interests. It’s too early
to tell whether NCRL might be that or-
ganization.

NCRL was started when Charles
Greene, now president, got together
with two fellow employees at the Ad-
miral Corp. The idea was hatched and
three others then were invited to form
the nucleus of NCRL, a corporation
chartered by the State of Illinois. The
group, who've picked up the moniker of
the Big Six in some circles, is well-
rounded, having backgrounds in elec-
tronics, business, sales and accounting.
There is no question but that the Big Six
spent a lot of time and money to make
the convention a success.

Like most beginning organizations,

44

NCRL has its critics. The barbs were
sharpest at a meeting of club presidents,
who wanted to know whether the or-
ganization would be run democratically,
when officers would be elected and how
finances would be handled.

The last query turned out to be a
small bomb when President Greene was
unable to give an answer, going into a
huddle with the Other Five instead. It
appeared they simply had not decided
about what was to become of dues
money, for instance, that was paid into
the corporation and who, if anyone, was
going to reap the profits. The final an-
swer was that dollars put into the or-
ganization by CBers would be held in a
special account, while profits from
exhibitions and conventions (such as
this one) would go to Greene and his
partners as being something apart from
dues money.

All these details, said Greene, would
be spelled out in a new constitution,

Heath’s Al Tash holds new GW-12, superhet with
iransmit-receive crystal control; the price is $39.95.

to be drawn up in a few months. He
stressed the point that NCRL will grow
and change according to the needs of
CBers, or fail if it doesn’t. The money in
the special account and the offices of
NCRL are to be placed at the members’
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disposal, according to Greene.

Whether this proves a workable ar-
rangement can be answered only by
time. As Greene said during a taped in-
terview we had with him, NCRL cannot
hope to have a polished program over-
night.

Browning prexy Gar Greene with module station,
R-2700A receiver. matching 23/S-9 transmitter.

In general NCRL proposes to serve
as the voice of CB by lobbying in Wash-
ington, to offer guidance to local clubs,
and to aid clubs financially by conduct-
ing programs around the country that
would turn a profit shared by the local
groups.

The National Citizens Radio League,
in its first announcements and releases,
seems to be concentrating on the lobby
angle. The rest of the program has not
been spelled out in great detail to date
but perhaps will be in the near future.
Its biggest pitch now is simply for the
support of Citizens Band licensees.

The exhibits by manufacturers were
both entertaining and informative for
CBers, who had a field day twisting
knobs and filling shopping bags with
literature.

One significant trend we spotted con-
cerns the way the equipment makers
have started dividing their wares into

September, 1962

two groups. The first is for the CBer
who wants a black box that transmits
and receives. These stripped-down rigs
give rugged, reliable performance at
low cost. Although the chassis may hide
advanced circuitry, it offers a minimum
number of channels. The guy who goes
for a black box, the companies say, is
the all-business gent looking for equip-
ment to do a specific job. Manufacturers
are becoming convinced that the small
industrial and commercial user may
some day be the backbone of CB.

The second group of users naturally
falls in the personal or non-business
category—those looking for flexibility
and features, and perhaps chrome trim.

Looking for gripes by manufacturers,
we found the most popular beef to be
with the CBer who doesn’t read his in-
struction book before setting up his
gear. “They just read the instructions

to find out the errors they’ve already
made!” said one.

Raytheon demonstrated a versatile handi-talkie
that operates at either l-watt or 100-mw level.

The speaker we mentioned earlier
was Ivan H. Loucks, chief of the FCC’s
Land Transportation Division, who con-
sequently is top man on CB. He gave an
informative talk with wry touches of
humor that went over well. S
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MACHINES THAT READ

Type it, print it or pen it and there’'s
a robot to tell you what you said.

By Ken Gilmore

MACHINES have come a long way since the
days when the best ones had nothing
more to do than turn the paddlewheels of a
steamboat. The smart machines now, after
learning to add and subtract, are acquiring the
ability to read. And it’s not just numbers
they’re reading. They also recognize letters of
the alphabet, whether typed, printed or writ-
ten in longhand.

You’ve probably heard about the electronic monster that sits in a building
just outside Washington, contentedly clucking to itself as it leafs through
10,000 letters an hour. It reads the addresses on typed envelopes and drops
each one into the proper slot. This automated postal clerk is a prototype but
its successful operation indicates it will soon be sorting part of the nation’s
mail on a full-time basis. '

In New York’s First National City Bank, a reading machine runs through
cashed travelers checks at the rate of 100 a minute, reads the numbers and
sorts them for processing. So sharp is the electronic scanning eye that it reads

the information right through the rubber-stamp marks you see on cancelled
checks.

A robot reading: image of type (A) goes through Leading reading-machine producer is Farrington
mirror (B), lens (C). second mirror (D), scan disc Co., whose ex-president, William Tetrick, stands
slits (E) and finally into photomultiplier tube (F). with a machine that reads cards stacked at right.
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Reading station in IBM character reader which is reading insurance policies on spinning drum.

At an Air Force base in Rome, N. Y., technicians slip stacks of typewritten
messages into an electronic scanner called The Eye. This robot reader glances
across each line at 3,000 words a minute, reads what it sees and translates it
into computer language. These signals go out over the Air Force’s communi-
cations network and appear on teletype machines all over the country without

a single airman lifting a finger.

These are just three of almost 100 optical scanners, or reading machines,
now plowing through the mountains of paper work it takes to keep our society
running. They're catching on rapidly at banks, insurance companies, oil firms

and other businesses because they
whiz through stacks of material at
inhuman speeds, rarely make mis-
takes and work 24 hours a day
with no time off.

The reading machine boom that
is now picking up speed began in
1950, when the Department of De-
fense found itself buried in paper
work. Its computers could handle
the load, but there weren’t enough
punch operators to translate the
information into punched cards for
computers to read.

September, 1962

National Cash Register
J reader digests cash
3 register tape.

+ 4



www.americanradiohistory.com

PHOTOMULTIPLIER
Tuse

FIXED PLATE
wiTH sSLIT

REVOL VING
SCANNING
DIsSK

CHARACTERS
TO BE READ

David Shepard, a 26-year-old engi-
neer who worked for the department,
decided to build a machine which could
read the records and papers directly and
feed the information to computers,
eliminating card-punching.

During the war Shepard had studied
to be a translator of Japanese, later be-
coming an engineer specializing in
mathematics. He knew Japanese words
are built on a number of long and short
brush strokes in various positions, each
of which means something. We usually
think of the letters of our alphabet as
single units. Shepard wondered whether
they, like Japanese characters, could be
analyzed on the basis of strokes.

Most others had tried to build reading
machines which would match letters to
be read with identical letters stored in
a memory device. Trouble was, if a let-
ter got tilted or out of line, no match
could be found and any letter not
printed perfectly was rejected.

Shepard’s idea was a machine which
would analyze each letter or number by
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HOW A MACHINE READS. The device illustrated here scans characters mechanically with revolving
disc. Fig. 1 shows characters to be read at lower left. Image of 2 is here focused on the scanning
disc by lens and mirror. Fig. 2: as disc revolves one of its slits lets a slice of light from the 2 shine
on a plate with fixed slit. Remaining pinpoint of light goes through a lens and hits a photomultiplier
tube. As the moving slit makes a pass the tube generates the signal shown at the top. When
the black part of a character is scanned. no light gets through; white part admits light. In Figs.
3 and 4 the character has moved and middle and lower edges are scanned. Actually. each

its characteristics and identify it from
this information. The machine would
ask itself, for example, whether a char-
acter had one, two or three crossbars.
Top, bottom or middle? Was there a
long or short vertical bar on the right?
On the left? Shepard made up a chart
of characteristics for each character
(see Fig. 7).

The scanner Shepard envisioned (see
Figs. 1-5) would look over a character
and tell its logic-memory computer cir-
cuits something like this: “It has cross-
bars at top, bottom and middle; long
vertical line on the right; no vertical
line on the left.”” The computer could
then search through its memory, find
that these were the characteristics of a
3 and order that a 3 in computer lan-
guage be sent to the machine’s output.

Shepard set to work in his attic in
Falls Church, Va., helped by a friend,
Harvey Cook, Jr. One year later—in
March 1951-—they unveiled the world’s
first optical reader. Total cost, including
labor: $4,000. The first commercial

Electronics Illustrated
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model went on the job in 1955, when a
large book club faced a serious problem.
Some 15,000,000 member cards had to
be processed twice a year. By the time
the workers needed for the job were
hired, trained and had finished the task,
it was almost time to start again. The
operation was costly and inefficient. The
club used its new Shepard machine to
read its cards and feed the information
to computers. Result: the twice-a-year
job was done in three days.

The Shepard-Farrington method of
machine-reading is one of two main
methods for getting the job done. In the
second system, mentioned previously,
the image of a whole character is
matched with cut-outs in a template.
When a character and cut-out match ex-
actly, a photocell is activated and that
character’s signal is produced.

Though all machines today require
special characters for their reading op-
erations, devices now in the laboratory
stage will be able to read typed or
printed characters of any size—and

September, 1962

, 01234
567819

character is scanned 30 times or more, as shown in Fig. 5. A group of standard reading-machine
characters is shown in Fig. 6. Stored in a reading machine’s logic and memory devices is information
of the type shown in Fig. 7. including the characteristics of each letter and number. A 2, for instance,
is identified as having horizontal sirokes at top. middle and bottom. etc. By comparing incoming
signals with the information in its memory. a reading machine is able to recognize characters having
standard shapes. It can then provide a direct readout or store the information on magnetic tape.
Machines now being designed can read any type of printed characters or even neat longhand.
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even well-written longhand.

If you have a credit card from any
one of a dozen oil companies, your
charge slips are being read by machines.
Many insurance companies use ma-
chines to scan premium stubs. Quar-
terly dividend checks from AT&T are
scanned by machines, which later look
at the cancelled check and record the
fact that you’ve got your money. Utility
bills, driver’s licenses and car registra-
tion forms are coming under electronic
scanners in increasing numbers.

In a few years all large companies
will give their painful paper work to
reading machines. Some day news-
papers and magazines (such as EI) will
be set in type by machines which scan
typewritten manuscripts. The seers of
the reading-machine field foresee the
day when your groceries will simply
slide under a supermarket scanner,
which will read the labels and tote up
the price. You'll have only one com-
plaint with this robot: your groceries
will still cost just as much. @
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E. N. Pickerill, now
retired at 77, holds
photo showing early
biplane in flight
with wireless rig
aboard. He was the
pilot of the plane.

FIRST RADIOMAN

ON August 4, 1910, a young wireless operator-pilot named
E. N. Pickerill took off at Mineola on Long Island in a
Wright Model B biplane, trailing two 200-foot wires and with a
spark transmitter mounted behind his head: Operating a crude
key on his control stick, Pickerill in an hour made history twice
by sending the first wireless messages from a plane in flight to
a receiver he had set up on the beach and to five ships at sea.
It was quite a day for any man. Pickerill is now 77 and retired
after working 46 years for RCA and its predecessors, including
the American De Forest Co. and United Wireless Telegraph. He
lives where his famous flight started—in Mineola. e

Ground station which received Pickerill's first Pickerill in 1908 as operator at WZ, the United
transmission from a plane in 1910 was in trunk. Wireless station atop old Waldori-Astoria Hotel.
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RY THESE half-dozen experiments

and you’ll find an electromagnet is
more than a toy for picking up bits of
metal. So important is electromagne-
tism that yowd search hard to find an
electronic circuit that doesn’t use it in
some form. With the setup described
here you can explore several of its in-
teresting properties.

The carriage bolt shown is a hard-
ware store item, the compass from a
dime-store and the other components
are available from electronic parts dis-
tributors. The 0-1 DC milliammeter
is indispensable for electronic experi-
ments and will be used frequently in
this series.

You can get results with a single
1.5-volt penlite battery but several cells
in series provide higher voltage and a
stronger indication. To conserve battery
life, connect the electromagnet only
when a particular step is being per-
formed.

The magnetic field of the electromag-
net is generated
by its windings of
fine wire. About
1,600 turns are
needed. The coil
need not be wound
evenly and it
shouldn’t take you
more than ten
minutes to com-
plete the job.

Any wire carry-
ing a flow of cur-
rent has a mag-
netic field around
it, but the coiled
windings build it
up by concentrat-
ing the energy.
The bolt provides
a convenient path-
way for the mag-

September, 1962

MADE EASY

netic lines of force to concentrate in.

You can start a magnetic mapping
operation with some iron filings. Run a
file over the end of the bolt or buy some
filings at a local chemical supply house.
Before the electromagnet is installed in
its stand, lay it on its side on a wooden
surface and hook it up. Over it place a
sheet of paper. Sprinkle the iron filings
evenly over the paper, tapping lightly
as you sprinkle. The filings will arrange
themselves in a revealing pattern. They
will cluster at the ends of the bolt, indi-
cating the strongest areas of magnetism
—the magnetic poles. Between them the
field grows weak and attracts fewer
filings. Notice how the filings form
curving lines between poles. These are
lines of force, suggesting the path taken
by the magnetic field from one pole to
the other.

Are the two poles identical? With a
small machine. screw, feel the magnetic
pull at each end of the bolt. The attrac-
tion is nearly equal, but the compass
will reveal a key
difference.

Place the elec-
tromagnet verti-
cally for this step.
If you hold the
compass against
the head of the
bolt, one end of
the needle will
swing toward it.
Move the compass
to the other end of
the bolt and the
needle will swing
around until its
other end points
to the bolt. This
shows that the
magnetic fields are
not [Continued
on page 119]
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BIVES ADYIEE 7O NOVIEES

“Keep it simple,” a veteran ham tells beginners who

are planning to set up their first amateur station.

By Howard S. Pyle, W7OE

ARLY in his study for the amateur
license examination a beginner
usually starts planning his station. After
being on the air since 1908, my advice
is—keep it simple! If you're not buy-
ing second-hand gear (which is a good
way to get your rig cheaply), you're
faced with a choice of new factory-
wired equipment, kits or building your
own. Of the three choices, kits are
more practical today. They're economi-
cal, relatively easy to build and instruc-
tive.

But whatever you buy or build, I
suggest you start with an inexpensive,
simple station which requires some
study and sweat to operate successfully.
You'll learn more that way. The ac-
companying chart lists some of the bet-
ter equipment buys for the novice, al-
though it is by no means all-inclusive.

A good novice transmitter is particu-
larly easy to assemble. It can be used

52

later in your General Class operations
by adding modulation for voice (if it
does not have this feature built in).
Your power limit is 75 watts.

A modest receiver also can be built
from a kit by a beginner, although the
procedure is not as simple as putting
together a transmitter.

As a novice, your station’s accesso-

SIMPLE ANTENNAS FOR BEGINNERS

A—Popular first antenna is end-fed long-wire
of random length: 65.75 feet is best length.
B—Windom is fed 14 per cent from center; the
length shown is for operation on 80 meters.
C—Center-fed antenna cut for 80 meters: it
can serve also on 40. 20 and 10 meter bands.
D-—One-end antenna runs directly from single
support to rig without conventional lead-in.
E—Quarter-wavelength insulated vertical is
tuned with a coil having variable-slide tap.

Electronics Illustrated
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EQUIPMENT

Ameco AC-IT
Heathkit HX-1i
EICO Model 723
Knight-Kit T-80
Viking Adventurer
Globe Chief Deluxe
Hallicrafters MHT-40K

Knight-Kit Space Spanner

Heathkit GR-9)
Philmore CR-SAC

National NC-608
Lafayette KT-200

Knight-Kit R-55
Hallicrafters S-120
Gonset 5-33
Hallicrafters S-107
Hallicrafters SX-140K
Realistic GCR-6

Heathkit GC-IA Mohican

Heathkit HW-30 Twoer

BUYING TIPS FOR NOVICES
DESCRIPTION

TRANSMITTERS

15 watts CW, no cablnet, kit

50 watts CW, 80-10 metérs, kit .

40 watts CW, 80-10 metors, kit ..

60 watts, 80-6 meters, CW and p

50 watts CW, 80-10 meters, kit...

90 watts CW and phone, kit ... -
75 watts CW and phone, 80-86 meters, kit

REGEIVERS
40 and 20 meters, kit ..

80-10 meters, kit ——_

cabinet

kit .. e EA— -

cabinet

-10 meters, wired ... :
-10 meters, kit

meters, ham bandipread, kit -
-10 meters, AC/DC operation, wired
-10 meters, ham bandspread, wired
-6 meters, wired
-6 meters, CW-AM-SSB.
10 meters, CW-AM-SSB, wired
-10 meters, ham bandspread, kit

TRANSCEIVER
2-meter phone, porfable, 5 watts

COMPANY

Ameco

Heath Co.

EICO

Allied Radio

E. F. Johnson
Globe Electronics
Hallicrafters Co.

Allied Radio
Heath Co.
Philmore Mfg, Co.

Nationat Radio Co.
Lafayette Radio

Allied Radio
Hallicrafters Co.
Gonset Div.
Hallicrafters Co.
Hallicrafters Co.
Radio Shack
Heath Co.

Heath Co.

ries are minor. A hand key ($1 to $5),
a pair of headphones (about $3) and one
or more crystals is all you need. Get
top-grade crystals because the best ones
cost only about $3 each. Other acces-
sories, such as antenna tuners, standing
wave ration meters and so on should
not come until later.

Avoid elaborate antennas. Those
shown in our diagram are good for be-
ginners. The skyhooks cut for 80 me-
ters (130 feet long) are particularly
useful because they can be employed
successfully on the even-harmonic fre-
quencies—the 40-meter band and, after
you have your General ticket, 20 and
10 meters.

Many novices prefer to use two an-
tennas—one for receiving and the other
for transmitting—rather than bothering
with a transmit-receive switch. Use
your best antenna for transmitting.
Your receiving antenna could be noth-
ing more than 25 to 30 feet of wire on
the attic floor. Try to keep it a reason-
able distance from and at right angles
to the transmitting antenna to minimize
pickup of your own signals. To prevent
damage in the front end of your re-
ceiver, connect an NE-2 neon bulb
across the antenna and ground termi-
nals of the receiver. The bulb will
ground your own signals but not the
weaker ones from other hams. $

_RANDOM LENGTH | 130 130'

65-75' i
LEAD-IN LEAD-IN RANDOM
14% FROM CENTERED LENGTH £ 75
CENTER

T0
5 10 T0 SHACK
SHACK SHACK SHACK
(A} (B) {C) (D) (E)
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THE ENGINE W TH THE MAGNETIC

THE perfect engine that runs for-
ever and requires no fuel hasn’t
yet been produced, but we're getting
closer. Republic Aviation now is test-
ing a little powerplant for outer space
with such a minute appetite that it
could cruise around amongst the stars
for several years without dropping in
at a celestial filling station.

The engine obtains its thrust from
the magnetic pinching or squeezing
of an inert gas such as nitrogen.
A flyable model is expected to
be ready for a shot into space this
year.

Although producing only a tiny
thrust, the engine could propel or
steer huge spaceships through the
heavens at fantastic speeds. In the
near-vacuum of the wild blue yonder
there is practically no resistance from

air or gravity. Even a
minute thrust can
move huge weights.

FORCE
(o] o] OIOAMAGNETIC

g%o o o2 fo} -
SKIN i T
CURRENT PR .o .

= 1onizep A
- UUGAS .
C(PLASMA) - -

CURVED
ALUMINUM
ELECTRODES

CAPACITOR

STORAGE BATTERY

Technician below adjusts squeeze engine in test
chamber. Diagram above explains its operation.
Capacitors surround black nozzle at the right.
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FLAT DISC DIRECTION OF
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Simp ified plasma-squeeze engine diagram
shows the key role of “skin” current (see text).

Republic’s squeeze engine carries
a Lottle of gas, which eventually
would be exhausted. Its only other
requirement, electricity, comes from
a storage battery and can be re-
plenished via a solar cell.

The operating principles of the
squeeze engine are simple (see the
diagrams on these pages). Two disc
electrodes hold a quantity of gas be-
tween them. High voltage is applied
to the electrodes (from the capaci-
tors) and this ionizes (makes conduc-
tive) the gas, now called plasma.

Current begins to flow through the
plasma. Because of what is called the
“skin” current phenomenon, the cur-
rent distribution is maximum around
the edges of the discs, in effect mak-
ing a sheath of current around the
plasma.

As with any electric current, this
sheath current has a magnetic field.
In this case, it is outside the current
sheath and pushes in on it (squeezes)
from all sides. The ionized atoms of
gas, being conductors, cannot pene-
trate this electromagnetic sheath and
are squeezed together. If a hole is
mzde in one of the discs, the gas flows
out under pressure and produces a
thrust in the opposite direction,
according to Newton’s Third Law of
Motion. The hole, of course, becomes
a nozzle.

If the process is repeated over and
over, you have an engine that goes a
long way on very little fuel. '

HE ENGINE WITH THE

JON PUSH

Yy

e
. I

HE first full-size working

model of an ion engine (see
ENGINE OF TOMORROW, May
'61 EI) was demonstrated a few
weeks ago by the Hughes Aircraft
Company. A thrust amounting to
only a tenth of a pound is produced
by the little powerplant, but that
would be enough to move heavy
loads in outer space.

Several different types of en-
gines are being designed for the
job of exploring space.

The Hughes engine vaporizes
cesium to gain the required ions,
which are accelerated to high
speeds electromagnetically and ex-
pelled from a nozzle to produce
thrust '

An jonized atom stream from ion engine
is viewed by technician through porthole.
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Automatic T-R switcher (VOX) for

ham or CB rigs has dozens of other uses!
By Herb Friedman, 2W6045

WHEN YOU mention voice-operated transmitter/receiver switching (VOX) to
a ham or CBer they invariably associate the term with
high-priced rigs. That’s unfortunate because VOX can
give you wonderfully convenient automatic transmit-
receive switching on even rock-bottom-price Citizens
Band or ham equipment. The only requirement is that
your equipment has (or you can add) the push-to-talk
feature (see PUSH-TO-TALK CB SWITCHING, Jan.
’62 EI). In addition, a voice-controlled relay can be
used in a great many practical non-radio applications in

=18

X B LYY
7=

the home, shop or office.

Commercial units have a fairly steep price, but you can build EI's VOX for
around $15. You'll find it a highly sensitive unit with a wide latitude of adjust-
ment. Besides automatically switching ham or CB gear, EI's VOX (or VCR for
Voice-Controlled Relay) can:

® Switch mobile units when used in conjunction with EI's SAFE MOBILE
MIKE (May ’62 issue).

® Start a tape recorder at a party or elsewhere when
someone is talking, and turn it off during silent periods.

® Start and stop a model train or other such equipment
(when you say, “Full steam ahead,” the train starts).

® Act as a baby-sitter to switch off your TV speaker (or
anything else) when the child cries.

® Serve as a sound-sensitive burglar alarm.

w

PARTS LIST

Resistors: /3 watt, 10% unless otherwise indicated B82—9 v. battery
Ri—Potentiometer, 5,000 ohms with DPST switch (S1) RY{—Relay (Potter Brumfield type RSSD, 4YDC)
R2—10 ohms R5—1,000 ohms J1—Jack for microphone
R3—27,000 ohms R6—3,300 ohms Ti—Miniature transformer, 100,000 ohm pri./1,000 ohm
R4—4,700 ohms R7—100,000 ohms sec. {Lafayette TR-97 or equiv.)
Capacitors: Amplifier—Lafayette PK-522
C1—50 mf @ 25 YDC miniature electrolytic Misc.—Perforated board, flea clips, battery clamp,
C2—500 mm¢f ceramic disc terminal strip, Minibox, etc.
D1,02.D3—iN34A diode or equiv. A semiconductor kit containing the necessary diodes
©1,02—Transistors, high-gain NPN type (Semitron and transistors for the relay amplifier is available

NA-30 or equiv.) from Custom Electronics Co., 2929 Fulton St., Bklyn.
Bi—& v. battery (Burgess Z4 or equiv.) 7, N. Y. Price is $3.60 Postpaid.

56 Electronics Illustrated
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"EGLN‘DE’M PK-522 AMPLIFIER

Wiring details of various components and sub-
assemblies of the VOX. Note that both relay .am-
plifier and PK-522 must be grounded to the cabinet.
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Completed unit. Electrolytic capacitor C1 which
couples the PK-522 to relay amplifier is indicated.

You will be able to figure out many
other applications, but that’s a begin-
ning.

Among the VOX’s features are an
adjustable sensitivity and a variable
hold-in time delay. In normal opera-
tion when the relay closes it remains
closed from one to three seconds after
you stop talking, thus eliminating the
relay chatter found in some VOXes.

EI's VOX consists of two units: a
relay amplifier and an audio amplifier,
both transistorized. The latter is a
manufactured amplifier since its price
($3.75) is less than it would cost you to
build your own.

The unit shown is built ina 5% x 3 x
21s-inch Minibox but if you lack expe-
rience in close-quarter wiring, a larger
box and perforated board might be
helpful. The relay amplifier is built on
a 158 x 2%-inch section of perforated
board with flea clip terminal points.
Since relay RY1’s frame is connected to
the center wiper contact, the relay is
mounted so its frame does not touch any
other component or the cabinet. Note
that the transistor and diode leads are
short. Use a heat sink (such as an alliga-
tor clip) when soldering them.

Drill all the Minibox holes before in-
stalling the relay amplifier board or
other components. Make certain the lay-
out permits the cover to be slipped into
place.

To avoid hum or RF pickup the leads
to RY1 must be separate from the
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shielded mike lead. Don’t use one multi-
conductor shielded cable. Run a sepa-
rate shielded lead for the mike.

If you plan to use the VOX only in
non-radio applications and have no need
for a microphone signal output, elimi-
nate T1. Connect the microphone di-
rectly to the amplifier’s input. Or, if you
want an integrated unit, a small ceramic
or crystal microphone element can be
mounted in the box.

Mount the relay amplifier board with
a Y4-inch stand-off or a stack of washers
between it and the Minibox.

The PK-522 amplifier is mounted in
the Minibox by two L brackets. Clip the
522’s black lead (the one near its trans-
former) short and connect the yellow
lead to the relay amplifier’s ground
terminal. Connect R2 across the 522’s
output leads or solder it directly to the
printed circuit board. Carefully solder
CY’s negative lead to the 522’s printed
circuit wiring at point A in the pictorial.
This is the collector of the output tran-
sistor. Mount B1’s holder and complete
the wiring. The 9-volt battery, B2, is
mounted on the Minibox cover directly
above Bl. Check for shorts before in-
stalling the batteries.

Adjustment and Use. Switching on
the VOX will cause the relay to close
momentarily, so always turn on the
VOX before the associated equipment.

Place the microphone in its usual po-

[Continued on page 116]

Another view of completed VOX. Physical arrange-
ment of the two subassemblies is shown here.
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10000 Things Electronic To Enjoy—10,000 Ways to Save in
Famous RADIO SHACK CORPORATION’S

ctronics Catalog

FREE

for You & 2 Friends
Mail Card Today

The Radio Shack Story

Radio Shack Corporation of Boston, Mossachusetts is one of
Americo’s big 3 distributors of things electronic to the generol
public, industry, craftsmen and hobbyists. We offer a com-
plete selection of precision built products by mail, through
stores, and direct to manufacturers. Our exclusive REALISTIC®
line of electronic products is famous nationwide for its high
quality, dependable service and fine values. Our selection of
national brond products is the largest in the country.

Radio Shack Corporation hos been serving the notion since
1923—from the very beginning of the electronic age. This
yeor over 2,000,000 people—music devotees, ham opero-
tors, omoteurs ond professionols— will shop from our cotolog
becouse they get the most volue for every penny they spend

RADIO SHACK CORPLPORAT/ION

over 10,000 items

Partial List of Products on their fovorite products . . . they will buy on the eosiest
in our New 1963 Cohlog terms, cosh or credit . . . they are ossured by our guorontee
o Arneh Radi Publi of getting the most sofisfaction on every purchose. Rodio
= A"; 7 LD % R"b"‘ Address Shack Corporation invites you ond your friends to get your
5 ? "r‘im“ : ud.ios share of these sovings ond satisfoction by mailing the card
Batteries Resistors opposite for vour FREE cotolog.
o Books o Tape Recorders
o Controls o Tools r-lADIO SHACK CORPORATION Dept. 62J8C
e Hi Fi o Transformers l 730 Commonweaith Ave., Boston 17, Mass. l
o Microphones o Transistors Wi"n?tn obligation send me Fun; and Postpaid, your New
o Needles o Tubes ' Electronics Cotalog pilus every new issue for one full year. I
e Phono hs ® Wi
grap L l Your name '
NO MONEY DOWN CREDIT TERMS | == |
City, State
Take up to 2 Years to Pay |’ |
l Name of a friend 428D I
RADIO SHACK =
| City, State l

CORPORATION oo

BOSTON, MASSACHUSETTS | |
America’s Electronic Headquarters Sty Hats
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THE BUG’S BITE. ..
It's a fact: If you
come down with any
common malady the
doctor probably can
tell you exactly what
will happen next. But
there’s no way of pre-
dicting the reaction
when the ham bug
grabs you. I've just
witnessed a case in-
volving a longtime
acquaintance of
mine, a man who has
been head of his own electronic manu-
facturing business almost 40 years.
Amongst his products are some well-
known pieces of ham gear, but the stuff
used to be just so much hardware to
him. No more.

Without warning my friend became
entranced with the idea of talking via
short wave to people in England and
Africa and Brazil and who knows where
else? Gripped by the hot hands of ham
fever, he rushes off to a dealer and loads
up his T’bird with a complete Collins
single-sideband S-line, plus numerous
accessories, all to the tune of about 2,000
bucks. What makes it even stranger is
the fact that he doesn’t know a dit from
a dah.

The guy, probably wisely, doesn’t go
home with his loot but appears instead
in my driveway, a slightly glassy look
in his eyes. His recounting of his adven-
tures staggers me but I hang on the
ropes and come back with, “What about
a license?”

THE
HAM

SHfck

BY ROBERT
HERTZBERG
WwW20JJ

“Yes, I know about the ticket,” he
says, “but I figure if I have the station
I'll have to study hard and pass the test.”

“What’re you going to do in the mean-
time? That may take two months.”

“I want you to keep it warm in your
shack,” he says evenly. “If I take it home
I might be tempted to hook it up.”

Restraining myself from grabbing the
stuff and manhandling it into my shack,
I reply coolly, “Sure. Always glad to
help a guy in need.”

Well, the chap worked hard and he
really tried, but the butterflies got him
when he showed up at the FCC office
for the exam. I'd checked him out at 18
wpm on code but he flunked under fire.

My friend will try again, of course,
but in the meantime, gents, you know
why I have such a solid SSB signal on
10, 15 and 20 meters.

And maybe he could flunk just one
more time without getting too discour-
aged.

Just Call Him Doc . . . Many physi-
cians are active hams, finding the game
a welcome relief from professional ac-
tivities. It was fun, therefore, to eaves-
drop on a phone conversation between
W2MD and WA2RAU and to hear one
of them addressed repeatedly as Doc.

“Well,” I thought to myself, “at last
the FCC has issued the right call to the
right man.”

But it was too good to be true. When
they signed off it turned out to be
WAZ2RAU and not W2MD who was the
doctor! 4

W2D]] enjoying luxury
of an expensive SSB
rig that he’s keeping
warm while the real
owner tries to pass his
code test for a ticket.
He uses TV set in the
foreground to show ab-
sence of TVI, although
his two antennas are
less than 10 ft. apart.
TV image was so bright
even flash didn't kill it
when photo was made.


www.americanradiohistory.com

f

Latin Ameriea...

RED-HOT DX

By C. M. Stanbury I

ALL through
North Amer-
ica short-wave sig-
nals from our Latin
neighbors to the south are
so plentiful that most
DXers pass them by. And
because they are in Span-
ish, few short-wave lis-
teners, looking for an
interesting program, pay
them much heed.

The fact is, Spanish sta-
tions deserve more. Their
programming compares fa-
vorably with many European
stations, and for sheer excite-
ment there’s nothing quite like
Central and South America. Where
else can you find such a heavy sched-
ule of political revolutions and such
widespread economic changes? These
historic events, as well as lesser day-
to-day happenings, are covered by
and reflected in Latin America’s
radio programs.

Atmospheric and ionospheric con-
ditions are unusually kind to sig-
nals from south of the border, and
these signals also are the only
ones available here which have
traveled parallel to the lines of
the earth’s magnetic field. The
exact effect of this on short waves
is still a moot point but it appears
to aid propagation.

Latin America presents many
contrasts, so far as the DXer is
concerned, because it stretches

N
ISP

September, 1962 63

www americanradiohistorv com


www.americanradiohistory.com

DX GUIDE TO LATIN AMERICA

TIME FREQUENCY STATION CALL LOCATION
{EST) (KC)
0000-0100 | 9690 RAE (LRA32) Buenos Aires, Argenting
0415 5981 R. Demerara, ZFY Georgetown, Br. Guiana
1748 15085 Windward Is. BS St. George's, Grenada
1800 3255 R. Demerara, ZFY Georgetown, Br. Guiana
_ 1800-2115 (9815 Windward Is. BS St. George's, Grenada
gu— 1830 17890 HCJB Quito, Ecuador
o 15115 {Exc. Mo, Sa)
1 "YC‘\N 1900 3300 BHBS Belize, Br. Honduras -
2120 4775 R. Dragao do Mar, ZYH29 | Fortaleza, Brazil (Exc. Su)
2200 5990 R. Havana Cuba Havena, Cuba
2200-230019690 RAE (LRA32) Buenos Aires, Argentina
A 2300 5990 R. Nuevo Mundo, TGJA, Guatemala, Guatemala
1 PR 9745, 1915, HCJB Quito, Ecuador. (Fr only)
{ _\“\ {15115
3 \ 2315 9775 (Mo only),
Bt T 6135, 1035 4VEH Cap Haitien, Haiti
- r
- ,/Dc,n A
e 4
L 'IJ’O‘(»

Towers of HCIB at Quito, Ecuador,
stand on equator. Left: Colorful QSL’s
from Guatemala, Costa Rica stations.

o
for 6,000 S
miles (twice the dis-
tance across the Atlantic) -
from the U. S. border to Cape Horn.
The formula for bringing in Cuba or
Mexico naturally is not going to hold for
Chile or Argentina.

Although the Latins offer rewarding
transmissions, permitting you to keep
track of revolutions, propaganda wars
and even minor shooting wars, they
have a drawback in that most of their
programs are (naturally) in Spanish.
There are many English-language trans-
missions from down south, of course,
but your listening can be more reward-
ing if you crack the language barrier.
First step is station identification. An
SW catch is worthless unless its source
is known.

Unlike North American stations,
many Latins do not identify by call let-
ters. Instead, they use a slogan such as
Radio Nacional, L.a Voz de Colombia,
etc. These are not difficult to pick out,
even in an all-Spanish program. A sec-
ond clue to identification is location.
Though the speaker may be Spanish,
you will have no difficulty distinguish-
ing names like Caracas, Havana, Bogota
and so on. The trick here is to learn a

64


www.americanradiohistory.com

- JEY

Many taped programs produced in U. S. are broadcast by Latin sfations: tape above has just arrived.

little geography before listening. If you
hear the word Fortaleza, for instance,
you should know that you have Brazil.
Such ID’s often are preceded by a mu-
sical or gong signature.

Daytime reception of Latin America
is pretty well limited to 19, 25 and 31
meters but at night the picture changes.
Then you find them coming in on 49m
(5950-6200 kc), 60m (4750-5060) and
90m (3200-3400). The high-frequency
stations are still on after dark, of course,
but for interesting reception you must
tune the lower channels, too.

Interference can be a headache. Some
channels are assigned to as many as five
or six different stations. Thus, it be-
comes a matter of catching a station
while it’'s on top. Generally speaking,
Brazil (two hours ahead of EST) and
lower South America are best around
local sumset, with the Caribbean and
Central America taking over later.
After midnight most stations have
signed off and those remaining are in
the clear.

The 60m and 90m bands are different
from any other SW frequencies. They
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are classed as tropical, being assigned
to broadcasters only near the equator.
Elsewhere they are open to utilities and
the military. Because of high absorp-
tion, distant reception is possible only at
night, sunset and sunrise. In summer,
when static is'a major problem, the best
time is around 6 p.m., local standard
time. At that hour it’s already dark in
Latin America (which lies east of
North America), while local static has
not yet built up. -

You'll find many missionary stations
in Latin America. They can be reward-
ing (DX-wise) because most now in-
clude news and local-color programs in
their schedules, which was not the case
at one time.

In the British West Indies is a veri-
table kive of broadcasters (13 in all)
who transmit primarily in English and
provide first-rate entertainment fea-
tures.

All political persuasions dot Latin
America’s map, from the staunch right
(Argentina) through the middle-of-
the-road (Organization of American
States members) to the left (Cuba) &
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For the home recording buff: a mixer plus VU meter
that will handle four microphones per channel.

By Harry Kolbe, contributing Editor

MIXER PARTS LIST

R1—240,000 ohms R2--91,000 ohms
R3—330,000 ohms (original bias resistor)
R4—33 ohms
C1—2 mf, 15 v. electrolytic capacitor
MixEr—Olson Radio RA-345; Lafayette PA-292

YU METER PARTS LIST
R1—50 000-ohm potentiometer

R2—27,000 ohms R5—100 ohms
R3I—100 ohms R6—680 ohms
R4—270,000 ohms R7~—3,900 ohms

CI1.C3,C4—10 mf, 15 v. C2—50 mf, 10 v.
Bl—Battery, 22.5 v.
S|—SPDT S2—SPST

Q1,Q2—RCA 2N217
MI—YU Meter (Lafayette TM-10; Olson RA-345)

Schematic of the two-transistor VU meter
amplifier. Toggle switch S1 connects the
meter to either the right or left channel.

Electronics Illustrated
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N THE past year or two, home tape
recording has boomed in popularity.
Relatively inexpensive stereo recorders
are now available with quality ap-
proaching that of professional machines.
Once the tape-recorder owner is bitten
by the bug, he tries his hand at taping
live performances. As he becomes pro-
ficient in the techniques, he realizes that
he needs additional equipment to get
professional-quality results.

The professional recording of a live
situation may require the use of two or
more microphones on each channel, or
the mixing of other material into the
program. Unfortunately, most stereo
tape recorders can take only two inputs
at a time. Professionals use a device
called a mixer which is capable of ac-
cepting several different inputs and
mixing them in any desired proportion
into a single signal. Of course, a separate
mixer is needed for each stereo channel.

The amateur can get the same kind
of professional results with an ingenious
low-cost transistorized mixer—one that
can be built for under $20. Each channel
of this mixer can take up to four signals
from microphones, tuners, phonographs,
recorders, etc. The level on all four of
the mixer inputs can be varied inde-
pendently and combined into a single
output. For example, you may be
taping a stereo record and at some point
you may want to fade in a microphone
and fade out the phonograph to make an

announcement. With this mixer it’s a
cinch.

In addition to the mixing facilities of
the unit, a VU meter is included so the
output of either channel of the mixer
may be monitored. Once the VU meter
is calibrated, it will be possible to adjust
the relative levels of any of the mixer
inputs so the signal to the recorder is at
the proper recording level.

e heart of the stereo mike mixer
consists of a pair of commercial four-
channel transistorized microphone
mixers. We found that these mixers had
frequency response that was down 3 db
at 8.5 ke and a gain of little over 1.5 db.
Although this is sufficient frequency re-
sponse for the microphones supplied
with the average inexpensive recorder,
it was felt that some attempt should be
made to improve the response charac-
teristics of the mixer for those people
who have purchased better quality mi-
crophones. By adding three resistors
and a capacitor, it was possible to
broaden the frequency response to a
point where the mixer was down only 3
db at 18 ke at a slight sacrifice in gain.
At the low end, the mixers are flat to
below 20 cps.

A high-input-impedance, high-gain,
two-transistor amplifier is used to drive
the VU meter and its gain is high
enough that even a microphone signal
of a few millivolts gives full-scale meter
deflection. The current drain is so low

VU meter board. Dotted lines represent wiring on reverse side. In board’s center are meter terminals.

s2
Loy
o

@)
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the battery will last almost its shelf life.
The input of the VU meter amplifier is
connected through an SPDT switch
which permits the meter to be switched
to the output of either channel.

Modifying the Mixers. A good start-
ing point in the construction of the mike
mixer is the modification of the mixer
units. Remove the covers of the two
mixers. Soldered to one level control
is a four-terminal tie strip (see Fig.
3). Remove the 330,000-ohm (orange-
orange-yellow) resistor (R3). In its
place, connect R1, R2 and C1 as shown.
Next, referring to the transistor lead
marked with an X in Fig. 3, install a
33-ohm resistor (R4) as shown. Connect
a 10%-inch length of shielded audio
cable to the output jack of each mixer.
The inner conductor connects to the
center terminal of the jack, shielding to
the ground side. This completes the
electronic modification of the mixers.

The VU meter and amplifier are
mounted in a 5 x 2% x 2¥%-inch Mini-
box. Drill the holes required for M1, R1,
S1, S2 and the audio cables from the
mixers. Install the cabinet mounting
components.

The VU meter amplifier is built on a
2% x 2-inch piece of perforated board.
Mount the components by pushing leads
through the board’s holes. Solder the

connections on the reverse side as
shown in the pictorial. Take care not to
heat-damage the transistors. Mount the
completed amplifier on the meter termi-
nals and then make the appropriate con-
nections between the amplifier and
other components as shown.

The unit pictured was stacked by run-
ning bolts through the covers. If your
setup requires a different arrangement,
feel free to make modifications.

A word of caution: You may feel it’s
more efficient to operate the two mixers
from a single 9-volt battery. Don’t do it
or you may run into a feedback problem
due to the common power supply.

For maximum usefulness, the VU
meter in the mixer should be calibrated
to operate in conjunction with your re-
corder’s level indicator. Although not
shown in the author’s prototype, use a
pointer knob and scale on VU level con-
trol R1 to enable accurate re-setting.
Make some test recordings with your
usual microphone setup, and adjust R1
so that the average recording level falls
on or about 0 db immediately before the
recorder’s indicator shows overload.

Note that the mixer’s low output im-
pedance enables long lines to be run
between the mixer and recorder with-
out noise pickup or high-frequency

loss. e_

VU amplifier board subassembly is seen at left. Completed board is installed in cabinet (right) after the
meter, two switches and potentiometer are mounted. The board is supporied by the meter terminais.
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* NEW OR CHANGED
COMPONENTS

-RB_
240K

Details of feedback conversion made to commercial mike mixer to extend mixer’s frequency response.
Olson mixer is shown. Lafayette unit has same paris values, but different tie-strip arrongement.

Internal view of the completed VU meter amplifier. The bolts protruding from the case are used to hold
the three units together when stacked as in photo at right Any workable setup may be used.
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CAREERS IN A

ELECTRONICS

R AINSOM
FROM
RENTAILS

By James Joseph

You owniit...
Others use it. ..

Result: profits for you.

HAT IF you wanted

to get hold of a good
oscilloscope just long
enough to check out your
hi-fi system? - If you're
stuck for an answer, you
may have stumbled onto
a lucrative opportunity—
the electronic rental busi-
ness.

The idea of renting out
equipment to people who
have a temporary need for
it must go back into an-
tiquity, but now there’s
something new—the
rental store that handles
nothing but electronic
equipment. A few of these
stores already are in op-
eration and more are cer-
tain to come. The fact
that there are few of them
means the field is wide
open for a man looking for
an opportunity.

Though the initial in-
vestment in equipment to
set up a rental service is
not on the piggy-bank
level, the money doesn’t
have to be yours. Lending
institutions are always
willing to invest in a prom-
ising business. But it can
be done on a shoestring.

70

1. Maurice Rosenthal, a Los
Angeles electronic rentall
man, keeps his gear in bins.

3. Even highly specialized
equipment is rentable; this
is marker generator for TV.

3. Good mikes, amplifiers and
two-way handi-talkie radios
are among popular rent items.

4. Rosenthal brothers (left
and center) have truck fleet
to deliver rented equipment.

Electronics Illustrated
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Maurice Rosenthal, who with his
brother Mike runs Ametron Rents in
Los Angeles, could tell you that.

Maurice was an electrical engineering
student in frigid Alaska when the
electronic rental idea struck him. He
started by renting sound systems to Far
North PX’s, then moved south and in
1951 opened the doors of Ametron, spe-
cializing at first in portable TV re-
ceivers.

Nowadays Maurice and Mike will
rent you almost anything, so long as it’s
electronic. And they have a profitable
point to make: it’s far easier to sell an
electronic prospect on renting than talk
him into buying.

At Ametron you can rent a $225 con-
sole phonograph for $15 a day, plunk
down $10 a day for a pair of transistor-
ized handi-talkies (cost: $320) or rent
an entire sound system and a crew to
run it for $350 a day.

“And,” says Maurice, who shelves
more than 1,000 rentable items, “a
renter’s check becomes his down pay-
ment, should he decide to buy.”

“We're still something of an oddity,”
the brothers say of their business. But
the two are convinced that renting elec-
tronic gear is a golden career oppor-
tunity. How golden? Well, consider a
transistorized wireless microphone that
lists for $650, costs the rental man $445
and rents for $25 a day. At worst, he
may expect to recoup his investment in

September, 1962

a year (by renting the mike only 20 out
of 365 days). Actually, he well may
double or triple his investment. Comes
the end of a year and he promptly sells
the used mike for $225.

Multiply returns like that by 1,000
rental items and you’re headed for an
enviable tax bracket.

Even in the electronic rental field you
find specialists. Some stock nothing but
medical equipment, others go for such
construction-industrial gear as pipe-
line locators and spectroscopes.

The general rule about what to stock
says you should have what your cus-
tomers want. If you're in mining coun-
try, you need such prospecting aids as
electronic ore-finders. Marine radios
and direction-finders find renters in
boating communities.

Among your customers you should
expect local business firms, service
clubs, industrial plants and such con-
sumers as hams, Citizens Banders, hi-fi
fans and general hobbyists. Ametron’s
business is about 50% industry, 25%
consumer, 25% highly specialized. It
stocks dictating and intercom systems,
air purifiers, slide projectors, mikes,
lecterns, prompters and page-turners,
along with more common items for
home experimenters.

Ametron and others have proved
there is money to be made in renting
electronic gear. 1It's an opportunity
worth looking into.-§
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Iransistorzac

I BOOSTER

“  If stereo FM has put you in the
ey fringe area, get back to hi-fi

.

with an 18-db boost in signals.

BY Ed I.ininger. Amperex Electronic Corp.

<

STEREO FM broadcasting brought new problems, as well as new joys, to
the ardent audiophile. FM tuners which had more than adequate sensi-
tivity for standard FM broadcasts suddenly delivered noise and distortion when
adapted for stereo. As EI has mentioned several times, the effective range
of stereo broadcasts may be cut by a third in comparison to the signal strength
of the equivalent mono broadcast. A better antenna usually helps, but if its
installation presents difficulties for you, a booster may be the answer.

EI's transistorized FM Booster adds two RF stages to your tuner. Con-
nected between the antenna and the tuner, the Booster’s 18-db gain (and
noise figure of better than —50 db) will bring in those once faint stations
with excellent fidelity.

Construction. The prototype was built on a perforated Bakelite board, but
the reader has the option of construction techniques. To eliminate hand ca-
pacity effects, the Booster board could be enclosed in a metal cabinet. For
clarity, the pictorial
shows the leads some-
what longer than neces-
sary. In practice, keep
the leads as short as
possible. The two coil
forms shown (L2, L4)
are modified by the ad-
dition of L1 and LS5.
These consist of 2%
turns of No. 28 enamel
wire interwound be-
tween existing turns of

Booster schematic is simplified by showing
SW1 with letters keyed to the connections.

72 Electronics I'llustrated
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input and output coils L2 and 1d4.

Inductance L3 consists of 2% turns
of No. 18 enameled wire wound on 3"
rod with the turns spaced about the
diameter of the wire. After winding,
remove the rod and mount L3 directly
to the terminal strip.

If you have difficulty obtaining the
coil forms specified for L2 and L4, you
can make two more coils like L3, ex-
cept this time leave in the 3% diameter
forms. Then wind L1 and L5 on the
forms as before.

Choke CH1 consists of 30 turns of
No. 28 enameled wire close wound on
(and soldered to each lead of) a 1-
megohm, 1-watt resistor.

Switch S1 both turns the booster on
and off and switches the antenna from
the input of the booster to the input
of the FM set. A transistor radio 9-volt
battery eliminator serves as B1.

Adjustment and Operation. For gen-
eral use, tune in a weak station at the
center of the dial and then switch op

Profile of the Booster shows the relationship of
the coil forms and the other major components.

the booster. Tune C4 and C8 for maxi-
mum response as indicated either by the
tuner’s tuning eye or meter. If it is
not possible to peak C4 or C8 for maxi-
mum tuner response, its corresponding
coil may not have sufficient inductance.
You can vary the inductance by adjust-
ing the coil cores. Note that the band-
pass of the Booster is about 4 mega-
cycles wide. This means that it would
be best to use C4 and C8 to tune the
Booster to the station you’re most in-
terested in receiving.#,

T0 Q2(C)
4
TO GND

TO C2,R1
TO QIE)

g PARTS LIST

Resistors: !/2-watt, (0% unless otherwise indicated
R1,R4—560 ohms R3,R6—1,500 ohms

R2,R5—6 800 ohms

Capacitors: low-voltage ceramic disc, unless otherwise

indicated C4,C8—3-30 mmf trimmer
C1—33 mmf C5—3.3 mmf
C2,C3,C6,CT—820 mmf C9—.002 mf

CHI—30 turns #28 ename! wire wound on a [-megohm,
l-watt resistor

September, 1962

T0 Pictorial of Booster shows parts
Swi drawn with long leads for clarity.
In practice, keep the leads short.

SW{—Four pole, double throw switch (Lafayette SW-91)

@1,Q2—2N2089 transistors {Amperex)

L{,L4—coils, Cambridge Thermionic LS3-60 mc (see text)

Bl—9% V. power supply (see text)

2,13 15—see text

Misc.—terminal strips, lugs, transistor sockets, etc.

A kit of the above parts {(less power supply) is available
from the Thermocare Co., 54 Butehorn St., Bethpage,
N. Y. Price is $? postpaid.
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CONTINUITY CHECKER

OR PRECISE measurement of resistance you need an
ohmmeter. Usually, however, you’re not interested in
exactly how much resistance is present, but
only whether there’s continuity in the
circuit or part under test.
A simple continuity checker
that operates directly from
the AC line can be con-
structed with less than a dollar’s worth
of parts. As shown in the diagram, a series
resistance (150,000 ohms, . watt) in each
probe limits the electrical current flow to a safe value. Simply
plug the tester into any 117 VAC outlet and use both probes to
check for continuity in tube filaments, flash bulbs, fuses, etc.
Neons with built-in resistors don’t need a 150K in series.

Grounding and Leakage Check

With this simple tester you can check for leakage currents in
appliances and find out whether they’re safely grounded. Plug
in the tester and touch the probe with the neon indicator to a
water pipe, the screw holding the plate on an AC outlet or some
other ground. In one position of the AC plug the neon lamp will
light when the probe touches ground. When the plug is reversed
in the wall socket, the neon will not light. This last plug position
is the one to use for testing current leakage. Plug in the ap-
pliarice under
test (radio,
TV, hi-fi, elec-
tric iron, etc.)
and touch the
lamp prod to
its metal hous-
ing or chassis. Observe the brightness and then re-
verse the appliance plug and repeat the test.

If the neon lamp lights at full brilliance (as when
the checker’s probe tips are shorted together) the appliance
should be checked for a short to the AC line or for low resistance
between the AC line and chassis. If the lamp lights dimly, there’s
probably a normal degree of leakage. In that case, it may be a
good idea to run a ground wire (ordinary lamp cord will do) be-
tween the appliance cabinet and the nearest ground. This may
save you from a dangerous shock in the future. A three-wire line
cord can be used on units that won't take a separate ground wire.

Note that most receivers and hi-fi amplifiers will show a definite
amount of AC leakage. This is usually due to the bypass capacitor
connected from the primary of the AC power transformer to
chassis. Do not place a ground wire directly to the chassis of an
AC/DC receiver, you may blow a fuse.—Dave Gordon §-

Electronics Illustrated
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the TAPE CLUB story

The romance of chatting with people in far away

places makes for a boom in recording societies.

By Alan J. Broder

AMATEUR tape recording, once the province of hi-fi fans, has
in a few years blossomed into something infinitely larger
than a spare-time hobby. Today the world is covered with a net
of magnetic tape carefully put tcgether by amateur recordists,
some of whom have close friendships with people in 25 or 30
countries. Any avocation that can make friends of a farmer in
Kenya, an engineer in California and a student in India must
be reckoned a force for international goodwill and understand-
ing. The photographs above give some idea of the magnitude
of this network, showing a tape club leader in Tokyo, a Bolivian
recording at his office desk in La Paz, school children putting
their voices on tape in Rarotonga, and a tape party on an Israeli
kibbutz. In any activity as widespread as this one, there must
be clearing-houses that put people in contact with each other and
keep communications orderly. The clearing-house for recordists
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A tape-correspondence fan geis audio letters
from many lands; this one came from England.

is the tape club. Several hundred clubs
are scattered about the near and far
corners of the world.

Largest and probably best known is
World Tape Pals, Inc., organized ten
years ago in Dallas, Tex. WTP and its
associated clubs have a combined mem-
bership of some 5,000 people who repre-
sent every major free nation on earth.
Other large groups include the Voice-
spondence Club (1,400 members in 32
countries), the Organ Music Enthusi-
asts (200), Catholic Tape Recorders
International (200), Stereo Interna-
tional (150) and American Tape Ex-
change (150).

Although tape clubs are gaining pop-
ularity here, in England their history
has been nothing short of fantastic. In
six years they’ve gone from one club to
more than 150.

Tape clubs come in two varieties—
large international ones and smaller
local groups. To see how an interna-
tional club works, let’s look at what
happens when someone joins—in this
case myself.

To join World Tape Pals, I filled out
an application, giving my equipment
and my general and specific interests.
Then I received a roster listing every
WTP member. Beside each person’s
name was a list of his interests. In ad-
dition to serious music devotees like
myself, I found those who went for
stamp-collecting, theater (amateur and
professional), sports cars, handicrafts,
antiques and a great many other sub-
jects.
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After my name came out on the
roster I began to receive (and send)
written letters from other members in
different parts of the world who wanted
to exchange tapes. So it goes. Through
clubs and mutual tape friends you ac-
quire the names of others with interests
similar to your own. Letters usually
are exchanged and then tapes.

Most popular size audio letter is the
“message” tape on a 3-inch reel. If you
and your tape pal agree on a more ex-
tended exchange, you use 7-inch reels,
or perhaps 5-inchers.

What do you get out of exchanging

The author and his elaborate tape layout of two
Tapesonic recorders; preamps and controls below.

Electronics Illustrated
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Typical meeting of local club—the N. Y. Tape
Recording Society. The president is speaking.

tapes? Aside from giving you new
friends all over the world, listening by
tape is the next best thing to being there
in person, and no other form of commu-
nication is quite as intimate as a tape
recording.

As a music lover, I have visited all
the great concert and opera halls of the
world without leaving my home, and 1
now have taped concerts from England,
South Africa, Australia, Spain, New
Zealand and several cities in this coun-
try. I've known of marriages between
people who first became acquainted via
tape, war brides who keep in touch
with their distant families and friends
through tapes, and people who've
learned a foreign language by exchang-
ing tape with a citizen of another coun-
try.

When you make your first tape you
probably will find the conversational
approach easiest and most interesting.
My first tape to a new correspondent
(or tapespondent, as some call them)
usually consists of some kind of musical
introduction, taken from a record, an-
other tape or recorded off the air. Then
I describe myself, my city, work and
hobbies and come to my particular in-
terest of music, recording samples from
various works and sometimes comment-
ing on them. On future tapes, complete
musical compositions or concerts may

September, 1962

be exchanged. Try to make your ma-
terial as interesting as possible, even if
your hobby is an all-talk one such as
stamps or gardening.

Members of international clubs sel-
dom meet face to face but in local clubs,
serving in a social and informative role,
they do get together every month or
so in someone’s home or (more likely)
a public building. Usually there’s a lot
of informal chatting, and sometimes a
member may play an especially enter-
taining tape he’s made or received.
Quite often there’s a talk by a visiting

[Continued on page 112]

POPULAR TAPE CLUBS

Indiana Recording Club
3612 Grchard Ave.
Indianapolis, Ind.

Organ Music Enthusiasts
152 Ctizbe Ave.
Amsterdam, N. Y,

Stereo International
1067 Flatbush Ave.
Brooklyn 26, N. Y.

Unlon Mondia! des Voix Francoises
886 Bushwick Ave.
Brooklyn 21, N. Y.

New York Tape Recording Society

1 West 64th St

New York, N. Y.

American Tape Exchange

Box 324

Shrub Oak, N. Y.

Catholic Tape Recorders of Americo
International

25 South Mount Vernon Ave.

Unlontown, Pa.

World Tape Pals, Inc.

Box 9211

Dallas 15, Tex.

The Voicepondence Club

Noel, Virginio

Australian Tape Recordists Assoc.

Box 970H, GPO

Adelaide,

South Australia

Club du Ruban Soncre

Grosse lle. Cte.,

Montmagny, Que.

Canada

Bilingual Recording Club of Canade
1657 Gliford S¢.

Montreal 34, Que.,

Canada N
Magneto-Vox Club

8140 10 leme Ave.

Montreal 38, Que.

Canada

Tape Recorders Club

123 Sutton Common Rd.

Sutton, Surrey,

England

New Zealond Tape Recording Club
39 Ponsonby Rd.

Auckland, W.1.,

New Zealand

English Speaking Tope Respondents Assoc.
Schoolhouse i ¥

Whitsome by Dunms

Berwickshire, s

Scotiand
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THE BRILLIANT Russian pianist
Sviatoslav Richter seems ubiquitous
in the recording world: he’s on no fewer
than seven labels. For Angel (see cut)
he plays Beethoven’s Tempest Sonata
and Schumann’s C Major Fantasy with
insight and warmth. For the new Philips
line, he is joined by the London Sym-
phony Orchestra, led by compatriot
Kiril Kondrashin, in scintillating per-
formances of the two Liszt Piano
Concertos.

On RCA Victor, Charles Munch and
the Boston Symphony Orchestra col-
laborate with him in a sinuous, subtle
reading of Beethoven's First Piano Con-
certo, encored with a lively reading of
that composer’s little-played Opus 54
Sonata. Lastly, Columbia has released
another disc from the series of recitals
he gave at Carnegie Hall in 1960, offer-
ing another Beethoven Sonata, Opus 10,
No. 3, and a collection of Rachmaninoff
Preludes, played with assurance and
skill. Those four are his new discs.

Salome and Elektra, the two Richard
Strauss operas that shocked audiences
a half-century ago, comprise colorful
fare, with opportunities for huge so-
norities and subtle relationships be-

80

by Warren DeMotte

tween voices and orchestra. The London
engineers and Georg Solti project
Salome’s theatrical effectiveness with
imaginative engineering and conduct-
ing. Elektra is not nearly so successful
a presentation. Its barbaric power is
weakened by timid engineering and
conducting that is deficient.

Two of the girls from the Metropoli-
tan have a go at the pops repertoire,
Patrice Munsel for the first time and
Eileen Farrell for the third or fourth.
Unpredictable is an accurate title for the
former’s disc; nobody would have pre-
dicted that a coloratura soprano could
belt out rhythm numbers with the en-
thusiasm and power displayed here by
the Munsel gal. Of course, where Far-
rell is concerned, we get what we ex-
pect, and that’s a lot.

Belafonte’s recordings are exciting
entertainments and The Midnight Spe-
cial is no exception. Each song is a spe-
cial production, artificial and polished,
to be sure, but made vital and artistic
by personality and sensitivity and a tre-
mendous amount of skill.

George Greeley does nice things on
the piano with several of Gershwin’s
lovely songs. However, he was poorly
advised to include truncated, unidio-
matic renditions of the Rhapsody in
Blue and An American in Paris. These
two concert works demand concentra-
tion and integrity; they firmly resist the
casual approach.

Folksong: U.S.A. is a gaudy title for
a program that includes Nothin’ Like a’
Dame from South Pacific and Little Bit
O’ Luck from My Fair Lady. The Rob-
binsdale Chorale sings with enthusiasm
and precision, however, while the re-
cording captures the sound of a large
chorus with commendable clarity and
spaciousness, particularly in the haunt-
ing Shenandoah.

Herbie Mann at the Village Gate
offers only three numbers: Comin’
Home Baby, Summertime and an amaz-

[Continued on page 116]
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REPORT

Lafayette KT-550
e reeciansey  100-WATT

STEREO POWER AMPLIFIER

LTHOUGH the trend is toward integrated stereo preamp-

amplifiers, the audiophile with a taste for top equipment

usually goes for a separate stereo preamp and dual power ampli-.
fier with 50 watts or more per channel.

How good are these 100-watt-plus monsters? Do they live up
to their specifications? To find out, we checked out one of the big-
power units, Lafayette’s KT-550, which has a power rating of 50
watts per channel. 1

Construction. The KT-550’s manual is well done, but if yours
is numbered 1M-185 (inside front cover), make sure that amend-
ment sheet 1M-186 is included.

Sub-assemblies and two printed circuit boards make wiring
this kit a cinch. Because the silicon rectifier’s thin pigtail leads
tend to bend, mount them so they are spaced well away from the
chassis or other components. If the uninsulated rectifiers acci-
dentally contact a ground, you’ll short out over 400 volts of B+.

Another area where it’s a good idea to cross-check every con-
nection is in the control panel wiring. Take it slow here because
you are dealing with a multi-contact switch, an area of potential
trouble in any kit. Expect to spend about twenty hours on the kit
before checkout.

Test results. How well does the KT-550 check out? In a word—
superbly. In fact, some of our findings were slightly better than
Lafayette’s figures.

ith both channels driven, we found each
channel capable of 50 watts output
from 20 to 20,000 cps at
only .5% harmonic dis-
tortion. Fifty watts per
channel also is avail-
able before intermodula-

tion distortion hits .5%, bl
and 60 watts before it t
hits 1%.

At the 1-watt level, fre-
quency response was flat
within 1 db from 5 cps to
100 kc. To understand the

Closeup of bias/balance control
panel. This amplifier is one of
few with controls set from front.
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Underchassis view of com-
pleted amplifier. Two printed
circult boards are seen in

upper section of chassis.
Power supply subchassis in
lower section has the filter
cans and choke mounted on it.

reason for this sub-to-ultrasonic fre-
quency response (when the human ear
itself doesn’t cover the range), we’ll
have to look into the subject of phase
shift, a seldom-mentioned but important
factor in any amplifier. A signal is
flipped 180° in phase every time it goes
from grid to plate of a vacuum tube. In
addition, the signal is shifted plus or
minus some extra degrees by the in-
ductance and capacity in the circuit.

If an amplifier has non-linear phase
shift, which is 10° at one frequency, 20°
at another and 30° at a still higher fre-
quency, the harmonics of the frequen-
cies being amplified will be shifted out
of their proper relationship. This is
known as phase distortion, and many
authorities consider it responsible for
the “it tests good, but doesn’t sound
right” problem. Phase distortion is
fairly easy to test for, but hard to elimi-
nate.

In order to minimize phase shift in
the frequency range we can hear, the
frequency response of an amplifier has
to extend a decade plus an octave above
and below the audible range. This
means that for zero phase shift from 20
cps to 20 ke, an amplifier would have to
be flat from 200 kc at the top down to 1
cps at the bottom end. Cost makes such
a unit impractical but, as you can see
from our figures, the KT-550 is one of
the amplifiers that almost makes it.

The square-wave scope traces shown
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on these pages were taken with 20 cps
and 20 ke signals at the output of the
KT-550. The amount of tilt on the tops
and bottoms of the waveforms indicates
phase shift or lack of ity The 20-cps wave
indicates practically zero shift, while
the 20-kc square wave indicates a trace
of ringing and has about 20° phase shift
—still a respectable figure at that fre-
quency.

Circuit Design. Since the designer of
the Lafayette amplifier attacked a prob-
lem (phase shift) not usually recog-
nized as significant, new paths were
blazed. The design goal is for widest
possible bandwidth in each stage while
minimizing and compensating for phase
shift. This was achieved in an interest-
ing way.

Until recently, amplifiers used a
single feedback loop, usually from the
secondary of the output transformer
back to the cathode of the input tube.
Phase shift problems within the ampli-
fier limited feedback to about 20 db.
The use of multiple (six) feedback
loops in the KT-550 permits over 50 db
of distortion-reducing negative feed-
back.

You can see the interrelations of the
various factors. Wide bandwidth is
needed to eliminate phase shift. When
you get rid of phase shift, you eliminate
phase distortion and can use high feed-
back without instability. And you need
high levels of feedback both to extend

Electronics Illustrated
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The twenly cycle
square wave demon-
strates excellentlow-
frequency response.

Twenty thousand
cycle square wave
testing high-fre-
quency response.

the frequency response (bandwidth)
and to reduce harmonic and intermodu-
lation d:stortion.

Let’s look at the schematic of one
channel of the KT-550. (Omitted are the
metering circuit, bias and power sup-
ply.) We'll start at Vla, used in a stand-
ard pentode configuration, and trace the
circuit to the output stage. Notice that
a feedback loop is brought from the
secondary of the output transformer to
its cathcde. The signal from the plate of
Vla is fed to both V1b and V2.

V1b is a novel phase inverter. The
tube has so much negative feedback
around it (via R12, C3, C4) that gain is
reduced to 1. However, since it is still
functioning as an amplifier triode, it re-
verses the phase of the signal and feeds
it to the grid of V3. Because of the heavy
feedback around it, this type of phase
inverter is virtually distortion-free and
has excellent balance. While the signal
from the phase inverter goes to V3, the
non-inverted signal is fed directly from
Vla to V2.

Drivers V2 and V3 (usually used as
video amplifier tubes) feed a pair of
push-pull 7027A pentodes operating in
class AB1. The KT-550 is one of the first
amplifiers to use this new tube. Op-
erated conservatively, the T027A is
pushed to only about 80% of its maxi-
mum rating—which means a compara-
tively cool-running amplifier.

[Continued on page 117]
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One channel of the KT-550. Note feedback
loops from plate to grid of most stages.
Power supply and metering circuits not shown.
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Square-Zanre Adaptor

By Daniel Horowitz

F YOU own a
sine-wave gen-
erator which does
not have provision
for square waves,
you can add this ex-
ceptionally useful fea-
ture with a simple two-

. transistor adaptor. The
compact, self-powered unit,
when driven by a sine-wave
generator, provides high-am-
plitude square waves with a good
waveshape over the entire audio
range. Construction cost is under
six dollars.

Most build-it-yourself square-wave
adaptors have been clipping circuits
which simply chop the tops and bottoms
off the incoming sine wave. Even those
clippers with built-in amplification are un-
able to provide a high-quality square wave
because of the inherent slope of the sine wave
it has to work with. EI's adaptor operates on an
entirely different principle. Here the incoming sine
wave serves simply to trigger a transistorized Schmitt
multivibrator circuit. It is the Schmitt trigger, flipping
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Transistorized trigger circuit changes any audio

sine-wave signal into a fast rise-time square wave.
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indicated
RI,R4,R7—2,200 ohms

R3—27,600 ohms
R5—1,500 ohms
R6—4,000 ohms

taper)

Resistors: /3 watt, 10%, unless otherwise

R2--25,000-ohm potentiometer (iinear)

R8—2,000-ohm potentiometar (linear

C1—150-680 mmf, trimmer capacitor

PARTS LIST

C2—.25 mf, low-voltage capacitor

Q1,Q2—2N4!4 transistor

S1—Three-pole, double-throw taggle or

slide switch

B{—% V. battery

J1,J2—phono jacks

Misc.—Chassis (Minibox, 57x21/"x2%"}, 6-
terminal barrier strip (for parts
mounting) <

Schmitt trigger circuit is
flipped on and off by
incoming signal. Three-
pole switch Sl is shown
in ON position. OFF
position bypasses
the adaptor circuit.

itself on and off in step with the sine
wave as it goes from plus to minus,
which provides the square wave.

The huthor’s original model has the
small parts mounted on a strip in the
Minibox; however, almost any wiring
technique will serve. The transistors
(2N414) are inexpensive switching
types with a high alpha cutoff fre-
quency. This makes possible sharp lead-
ing edges on the square wave.

Adjustment and Operation. Connect
the output of your sine-wave generator
to the adaptor’s input jack (J1), using a
shielded cable. Connect jack J2 to your
oscilloscope. Obtain a pattern on the
scope and then switch on the squarer.
Turn level control R8 full clockwise for
maximum output, then adjust symme-
try control R2 until you get a pattern.
Use the output control of the sine-wave
generator together with R2 to get a
square wave with its positive and nega-
tive portions of equal width. With a 10
ke sine-wave input, adjust trimmer C1
for the best waveshape. The squarer is
now ready for use (see the TECH EDI-
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TOR’S TEST BENCH in this issue).

Since the adaptor can be set (with
R2) to provide square waves with non-
symmetrical tops and bottoms, it is ca-
pable of some specialized testing tech-
niques. See 101 Ways to Use Your Au-
dio Test Equipment, H. W. Sams & Co.

Theory. Transistors Q1 and Q2 are
connected in a Schmitt trigger circuit, a
form of emitter-coupled multivibrator.
With no input signal, transistor Q1 is
cut off and transistor Q2 is conducting.
Bias to keep Q2 conducting is supplied
by the voltage divider composed of re-
sistors R4, R5 and R6.

When the input voltage to the base of
transistor Q1 increases past its emitter
bias voltage, Q1 is switched on and Q2
switched off. When the input signal to
the base of Q1 goes down again, Q1 goes
off and Q2 is switched on. Since the
switching action is rapid, the waveform
at Q2’s collector is a square wave. Sym-
metry potentiometer R2 controls the
bias voltage of Q1 and therefore sets the
level of input at which the circuit
switches. 3 :
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TECH EDITOR'S F YOU own a sine-
m wave generator as

part of your test-

bench equipment,
you need not be reminded of its virtues.
For audio experimentation, design or
servicing, a sine-wave generator is
mandatory.

Square waves, on the other hand,
have their own special applications
which supplement the standard sine-
wave tests.

For example, let’s say you wanted to
run a fast frequency-response check on
an amplifier, using a sine-wave genera-
tor. What you would do is feed in your
sine wave at several spot frequencies—
20, 100, 1,000, 5,000 and 10,000 cps, etc.
You would keep tab on the input volt-
age from the generator and compare it
with the output of the amplifier under
test.

What you’re doing is determining if
the amplifier is amplifying all frequen-
cies equally. For a professional ap-
proach, you would check even more
frequencies and chart a curve on a sheet
of five- or six-cycle semi-log graph
paper. If the deviation (at a particular
output power) is no more than +3 db,
the amplifier is considered flat over the
frequency range checked.

These are standard techniques and
work well. But, as you may imagine,
they can be a little tedious. Three quick
square-wave frequency checks, how-
ever, will show not only the frequency
response but also such important am-
plifier characteristics as transient re-
sponse, phase shift and stability.

How is a square wave able to do this?
Its special properties derive from the
fact that a square waveform, if broken
down, can be shown to be the sum of a

the useful SQUARE WAVE

whole series of sine waves starting at
the fundamental frequency (of the
square wave) and including the third,
fifth, seventh, ninth, etc., odd har-
monics. Sending one square wave
through an amplifier is, therefore, the
equivalent of putting through a large
number of sine-wave test frequencies
simultaneously.

The trace displayed on the scope at
the output of the amplifier provides a
pretty good indication of how well the
amplifier is able to handle the various
portions of the frequency range that
make up the square wave. As a rule of
thumb, if a square wave of a given fre-
quency comes out of the amplifier with
the same waveform it had when it went
in, we know the amplifier is essentially
flat from about 1/10 to 10 times the
fundamental square-wave frequency.

For example, if a 1,000-cps square
wave goes through without visible dis-
tortion, the amplifier can be assumed
flat from 100 to 10,000 cycles. You can
see how square waves of only two or
three frequencies can check an ampli-
fier’s response over the entire audio
spectrum.

As I've mentioned, frequency re-
sponse is not the only factor that square
waves check. Arrayed on these pages
are some oscilloscope trace photos I've
made during various tests on amplifiers.
The signal source for the tests was a
Hewlett-Packard 200CD audio genera-
tor feeding the transistorized square-
wave adaptor presented as a project in
this issue. An RCA oscilloscope with a
high-intensity CRT was used to display
the waveforms.

There are certain points you should
keep in mind when viewing a waveform
display. The number-and height of the

Electronics Illustrated
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waves appearing on a scope face are de-
termined not only by the voltage and
frequency of the input signal, but also
by the setting of the scope’s sweep and
gain controls. Traces therefore are not
directly comparable. The fact that three
or four cycles may appear in one trace
and only two in another has no signifi-
cance so far as interpretation is con-
cerned. The wave shape is the important
factor. And because of that, you must
make certain that before and during the
tests the test equipment isn’t respons-
ible for any distortion observed.

For example, if an oscilloscope does
not have a wide bandwidth there is no
point in trying to view a low- or high-
frequency (10 cps, 100 kc) square wave.
You will not be able to tell whether the
amplifier or the scope is responsible for
the distortion. Even when a scope does
have adequate bandwidth, if its attenua-
tor compensation capacitors are out of
adjustment, visible high-frequency dis-
tortion will result. Let’s take up the spe-
cifics of the waveforms shown below.

Photo 1. This is a 20-kc square wave
test signal fed directly from the square-
wave adaptor to the oscilloscope. Note
that as we’ve mentioned, both the am-
plitude and width of the square wave
are controllable by the scope and hence
are not significant in the testing. Actu-
ally, the waveform in photo 1 is a rec-
tangle, but for our purposes it is just as
good as a square wave and can be
turned into one by the scope’s horizontal
gain control.

Photo 2. This is a 1-kc square wave
fed through an amplifier with the scope
connected across a 16-ohm load resistor
at the amplifier’s output. Note the peak
(or overshoot) on the leading edge and
the almost invisible sides of the square
wave. The peak indicates a boost in
high-frequency response which caused
instability. The slight jaggedness shows

September, 1962

a minor ringing or damped oscillation.

Photo 3. Here’s the same amplifier,
but with a 10-kc square wave fed in.
The ringing is quite evident. In an am-
plifier such as the standard Williamson
this fault is due to phase shift at the
high-frequency end, which turns some
of the negative feedback to positive. The
problem usually can be minimized by
installing a small-value capacitor across
the feedback resistor to compensate for
phase shift within the amplifier.

Photo 4. The slight rounding of the
leading edge indicates a small loss of
high frequencies at about ten times the
fundamental frequency of the square
wave; the tilt indicates leading phase
shift at low frequencies. The amount of
tilt shown is not significant and the gen-
erator itself may be responsible.

Photo 5. Note while the tops of these
square waves are concave, the bottoms
are convex. If the amplifier under test
is push-pull, an unbalanced condition
exists somewhere in the circuit. The
particular amplifier tested here is an in-
expensive, single-ended type (one out-
put tube). A 50-cycle square wave used
in this test demonstrates the poor low-
frequency response of the amplifier.
The downward tilt following the lead-
ing edge indicates both low-frequency
attenuation and phase shift. If a higher
frequency, such as a 1-kec square wave,
was used for this test, the amplifier
would pass the wave without too much
distortion.

Photo 6. This is the output waveform
of the same amplifier as above when
fed a 10-kc square wave. The severe
rounding off of the leading edge of the
square wave indicates the amplifier’s
inability to reproduce frequencies of 10
ke and over. If this same effect were ob-
served on a 1-ke square wave, it would
indicate an almost total lack of high-
frequency response.—Larry Klein -§-

20-kc test square wave.

. High-frequency peaking.

Ringing due to amplifier instability.
Slight low-frequency phase shift.
Poor overall low-frequency response.
. Extreme high-frequency loss.

P Lo~
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(PR35 SRIACKS

WIN szol With this issue EI begins a new series of awards
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for Citizens Banders, amateurs and short-wave
listeners. In each issue we will publish photographs of the most
attractive or efficient-looking shacks in those categories, along
with the proprietor’s name and a description of his equipment.
To the owner of each Prize Shack will go a cash prize of $20. If
you are a CBer, ham or SWL fan we invite you to send us a pic-
ture of your shack. Unused photos will be returned. The address:

EI Prize Shacks, 67 W. 44th St., New York 36, N. Y. L]

Short-wave listener Lavoyd Kuney of
Detroit has verified 142 countries
and holds a Century Award from El's
DX Club. He uses a Hallicrafters
$X.100 receiver with a preselector.
Lavoyd has a small forest of an-
tennas, including a 29-foot vertical,
a 20-meter folded dipole and a long-
wire measuring 90 feet. He uses the
tape recorder in the foreground to
record his signals as proof of recep-
tion. His occupation is letter carrier.

CB

Our first Prize Shack in the Citizens
Band category is owned by Charles
(Red) Meyers, 2Q3459. Brooklyn, N. Y.
Red has two transceivers—a Lafay-
ettq HE-20 and an EICO 761. He also
has a short-wave receiver with con-
verter for the public service band. a
SECO antenna tester, field-strength
meter and speech compressor. Red is
18, a high school student, and he
helps dispatch equipment via CB for
his father, who is an electrician.
(3

Proprietor of our Prize Ham Shack
is Dr. Harold H. Riker, K2JHA. a
general practitioner in Flushing,
N. Y. He has a Collins single-side-
band 75 A-4 receiver and l-kilowatt
KWS-1 transmitter, plus a 2-meter
Gonset Communicator. His antennas
are a three-element (10-15-20 meters)
Mosley beam and a trap doublet for
40 and 80 meters. Other equipment
includes a band scemner and watt-
meter. Note the wall-full of QSL cards.

Electronics Illustrated
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recommended) . Unfortunately, the out-
put of a CB transceiver is insufficient
to move the meter needle at any reason-
able distance. But in the same location
EI's amplified meter reads full scale.

Construction. The unit is built in a
Minibox following the pictorial. Insu-
lated antenna jack J1 is mounted in the
center of the top panel. Transistor Q1 is
specified as an RCA 2N406, but
any low-cost small signal
transistor may be
used.

Wire in all
the components,
leaving diode
Dl until last.
When soldering
D1, place an
alligator clip
on each of
its leads to
avoid heat
damage.
Since minia-
ture parts are
used, work with a sol-
dering iron that has a
25-50 watt rating.

The tap on L1’s coil is not
used and is soldered to the
terminal strip just to tie it down. Don’t
cut the tap short since the wires are
enameled and it may be difficult to sol-
der them together.

Leads may be soldered directly to bat-
tery B1 or a battery holder, mounted on
the box cover, can be used. Since there
is no measurable leakage current and
the meter at full scale draws only 50
microamperes, any small 1.5-volt cell
will give long-term performance.
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The antenna is made from a section of
coat hanger approximately 10 inches
long. Be certain to scrape off the paint
before installing the section in the an-
tenna plug.

Adjustment. Run out L1's slug ap-
proximately ¥ inch. Turn gain control
R1 halfway up. Holding
the meter near an an-
tenna or transmitter
tuned to the center

of the Citizens

Band (chan-
nel 9, 10 or
11), adjust

L1’s slug for
maximum
meter read-
ing. As you
peak L1, re-
duce the

gain to avoid

driving the
meter off-
scale.

Using the
FSM. Since the instru-
ment is extremely sen-
sitive, care must be taken to avoid over-
loading. Always start with the meter
off, and advance R1 slowly until a half-
scale reading is obtained. Once the
meter is set for normal reading adjust
the transmitter or antenna for maxi-
mum FRM response. This will insure
optimum performance.

Theory. A standard-tuned circuit
(L1, C1) picks up the RF signal and
detector D1 rectifies it. The rectified RF
(DC) is fed through gain control R1 to
the base of a common-emitter amplifier
and is amplified about 50 times.- §

\

GROUND LUG

All wiring in the unit is point-to-point,
Jack J1 is insulated from the metal cabinet.

PARTS LIST
Cl—~52 mmf +10% low voltage mica or disc
C2—100 mmf low _voltage mica or disc
R1/$1—10,000-ohm miniature potentiometer with
switch
Di—IN34A crystal diode
L1—Tuning coil {Lafayette Radio HP62)
Bi—1.5 volt penlight cell
Q@1—2N406 transistor or the equiv,
Mi—Any 50 microamp meter movement. Type
shown is an AM tuning meter
Ji—insulated banana jack and plug to match
Cabinet—approx. 1%z x 2 x 3 inches

Electronics Illustrated
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tuning SSB with

IF YOU want to pick up

single-sideband signals .\
on the ham bands all
you have to do is flip the p \
switch on your receiver

to SSB and begin tun- /

ing. That is, if your re-

ceiver came with a / /
princely price tag and e ;
has this handy switch, . < :
it’s all you have to do. \ p

But if you’re a ham or

short-wave listener with

a more modest rig, bring- \

ing in SSB won’t be quite so A )
easy. It can be done, though. 3

The secret lies in using your

set’s beat-frequency oscillator

(BFO).

Unless your AM receiver is un-
usual, probably the first thing you
should do in your SSB quest is to take
off that dinky little knob on the variable
BFO control and replace it with as large a
knob as will fit on your rig conveniently. Why? \

Because a large knob’s increased radius will
permit fine adjustment of the control and a small
knob does not. SSB requires a large amount of finesse
in tuning the BFO control.

When you bump into an SSB signal it sounds like some
kind of wild duck-talk. With BFO and automatic volume control
(if your set has one) turned off, peak the signal as much as pos-
sible (this actually centers it in the intermediate-frequen