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One of our
most successful students
wrote this ad!

Harry Remmert decided he
needed more electronics
training to get ahead. He
carefully ““shopped around”’

for the best training he could
find. His detailed report on why
he chose CIE and how it worked
out makes a better “ad’’ than
anything we could tell you.
Here's his story, as he wrote it
to us in his own words.

By Harry Remmert

GAFTER SEVFN YEARS in my present position, [ was made
painfully aware of the fact that [ had gotten just about
all the on-the-job training available. When | asked my
supervisor for an increase in pay, he said, “In what way
are you a morc valuable employee now than when you
received your last raise?” Fortunately, 1 did receive the
raise that time, but I realized that my pay was approach-
ing the maximum for a person with my limited training.
“Education was the obvious answer, but I had enrolled
in three different night school courses over the years and
had not completed any of them. 1'd be tired, or want to
do something else on class night. and would miss so many
classes that 1'd fall behind. lose interest. and drop out.

The Advantages of Home Study

“Therefore, it was casy to decide that home study was the
answer for someone like me, who doesn’t want to be tied
down. With home study there is no schedule. I am the
boss and I set the pace. There is no cramming for cxams
because ! decide when 1 am ready. and only then do [
take the exam. | never miss a point in the lecture because
it is right there in print for as many re-readings as [ find

lectronics course much of the credit for

Harry Remmert gives his CIiE
starting him on a rewarding career, He tells his own story on these pages.

neccessary. If | feel tired. stay late at work, or just feel lazy,
I can skip school for a night or two and never fall behind.
The total absence of all pressure helps me to learn more
than I'd be able to grasp if | were just cramming it in to
meet an exam deadline schedule. For me. these points
give home study courses an overwhelming advantage over
scheduled classroom instruction.

“Having decided on home study. why did I choose CIE?
I had catalogs from six different schools offering home
study courses. The CIE catalog arrived in less than one
week (four days before | received any of the other cata-
logs). This indicated (correctly) that from CIE I could
expect fast service on grades. questions. ctc. | climinated
those schools which were slow in sending catalogs.

FCC License Warranty Important

“The First Class FCC Warranty* was also an attractive
point. [ had scen Q™ and "A™ manuals for the FCC exams,
and the material had always seemed just a little beyond
my grasp. Score another point for CIE.

*CIE backs ity courses with this famous Money-Bach Warranty : when you
complete 5 CIF license preparation course, you'll be able to pass your FUC

exam or be entitled o 4 full retund ot all twinon pard  Warranty as valid
during completion time alibwed 101 your course,

www.americanradiohistorv.com
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“Another thing is that CIE offered a complete package:
FCC License and technical school diploma. Completion
time was reasonably short, and I could attain something
definite without dragging it out over an interminable num-
ber of years. Here 1 eliminated those schools which gave
college credits instead of graduation diplomas. I work in
the R and D department of a large company and it’s been
my observation that technical school graduates generally
hold better positions than men with a few college credits.
A college degree is one thing, but I'm 32 years old, and
10 or 15 years of part-time college just isn’t for me. No,
1 wanted to graduate in a ycar or two, not just start.

“When a schoo] offers both resident and correspondence
training, it’s my feeling that the correspondence men arc
sort of on the outside of things. [ wanted to be a full-fledged
student instead of just a tag-a-long. so CIE’s exclusive
home-study program naturally attracted me.

“Then, too, it’s the men who know their theory who
are moving ahead where I work. They can read schematics
and understand circuit operation. | want to be a good
theory man.

“From the foregoing, you can sec I did not select C1E
in any haphazard fashion. I knew what 1 was looking for,
and only CIE had all the things I wanted.

Two Pay Raises in Less Than a Year

“Only eleven months after } enrolled with CIE, I passcd
the FCC cxams for First Class Radiotclephone License
with Radar Endorsement. I had a pay increase even before
1 got my license and another only ten months later.

“These are the tangible results. But just as important are
the things I've learned. I am smarter now than 1 had ever
thought I would be. It feels good to know that I know what
I know now. Schematics that used to confuse me completely
are now casy for me to read and interpret. Yes, it is nice to
be smarter, and that’s probably the most satisfying result
of my CIE experience.

Praise for Student Service

“In closing, 1'd like to get in a compliment for my Corre-
spondent Counselor who has faithfully seen to it that my
supervisor knows I'm studying. T think the monthly reports
to my supervisor and generally flattering commentary have
been in large part responsible for my pay increases. My
Counselor has given me much more student service than
“the contract calls for,” and I certainly owe him a sincere
debt of gratitude.

“And finally, there is Mr. Tom Dutly, my instructor. [
don’t believe I've ever had the individual attention in any
classroom that I've received from Mr. Dufty. He is clear,
authoritative, and spared no time or effort to answer my
every question. In Mr. Duily, I've received everything I
could have expected from a full-time private tutor.

“I’m very, very satistied with the whole CIE experience.
Every penny I spent for my course was returned many

For men with prior electronics training .. .
Electronics Engineering Course
...Covers steady-state and transient network theory, solid-state
physics and circuitry, pulse techniques, computer logic and mathe-

matics through calculus. A college-level course for men already
working in Electronics.

times over, both in increased wages and in personal
satisfaction.”

e T

Perhaps you too, like Harry Remmert, have realized that
to get ahcad in Electronics today, you need to know much
more than the “screwdriver mechanics.” They’re limited
to “thinking with their hands”...learning by taking
things apart and putting them back together . . . soldering
connections, testing circuits, and replacing components.
Understandably, their pay is limited —and their future, too.

But for men like Harry Remmert, who have gotten the
training they need in the fundamentals of Electronics, there
are no such limitations. He was recently promoted, with
a good increase in income, to the salaried position of Senior
Engineering Assistant working in the design of systems to
silence submarines. For trained technicians, the future is
bright. Thousands of men will be needed in virtually every
tield of Electronics from two-way mobile radio to computer
testing and troubleshooting.

Send for Complete Information — FREE

Many men who arc advancing their Electronics career
started by rcading our illustrated school catalog, “Succeed
in Electronics.” It tells of thc many electronics careers
open to men with the proper training. And it telis which
courses of study best prepare you for the work you want.

If you’re “shopping around” for the training you need
to move up in Electronics, this interesting book may have
the answers you want. We’ll send it to you FREE. With it,
we'll also include our other helpful book, *“How To Get A
Commercial FCC License.”

To get both FREE books, just fill out and mail the
reply card. For your convenience, we will try to have a
representative call. If card is missing, use coupon below.

APPROVED UNDER G.I. BILL

All CIE cateer courses are approved for educational ben-
efits under the G.1. Bili. If vou are a Veterun or in sgrvice

now, check box for G.1. Bill information.
CI Cleveland Institute
of Electronics, Inc.

1776 East 17th Street., Cleveland, Ohio 4414
Accredited Member National Home Study Councii

e o o o e e o o e B i e e e e e e o -

Cleveland Institute of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114

Please send me your two FREE books:
1. Your school catalog, “"Succeed in Electronics.”
2. Your book on “How To Get A Commercial FCC License.”

|
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|

|

]

|

’ !
| am especially interested in: |
{1 Efectronics Technology [ Hlectronic Communications |
[ Broadcast Engineering 7 Industrial Electronics |
"] First Class FCC License [ Eiectronics Engineering |
7 Electronics Technology with Laboratory :

I

|

|

I

[

I

i

|

Name.. — )
{Please Print)
Address. o — =
City..
State____ Zip Age.

[] Yeterans & Servicemen: Check here for G. . Bill informationEL
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CIRCLE NO. 8 ON PAGE 17 OR 103

ELEMENTARY ELECTRONICS including ELECTRONICS DIGEST {Vol 14, No.

ark Ave., S. New York, N.Y. 1
additional mailing office.

Janvary-FEBRUARY, 1975

0003. One year subscription (six issues)—%$3.95. Second c¢lass postage paid at New York. N.Y,

7) is published bi-monthly by Davis Publications, Inc., at 229
10003 and at

3

WwWWW.americanradiohistorv.com


www.americanradiohistory.com
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glementary

Electronics

Including Electronics Digest®
Dedicated to America's Electronics Hobbyists

CITIZENS BAND
Y 59 Talk Power—inside CB moves to microphones and modulation
¥ 63 Kathi's CB Carousel—Kathi uses and tests the Tram Diamond 40.
BETTER BUILDING IDEAS
31 Wind Speed and Chill Factor Meter—with no moving parts!
47 Time Tally—simple electomechanical /IC timer aids consumer
conservation
v 69 Battery Monitor & Cell Condition Tester—your automotive
project for battery care
RELIVING RADIO
43 Yesterday on the Newsstand—publishing’s electronic milestones
65 Antique Radio Corner—regal radio receivers revisited
NEW IDEAS
42 This U-Boat Came Home—to a powerful beginning
49  Kirlian Photographs—e/e reports on this shocking form of
exposure!
78  Look Out! the Commercials Are Coming to Get You. . . .
82 There's Life in the Old Beam Pentode Yet
SHORTWAVE ACTION
21 DX Central Reporting——shortwave listeners’ rap session
35 The Action Band and the Quartz Crystal—how to find the right
crystal frequency
67 Regency's ACT-C4H Action Band Monitor—we checked it out
UP TO DATE
42 Build a Better Telephone
46 Beep Beep for Sound Savings
17 Your Chicken of the Sea Is on TV
77 The Swingometer Is Next to the Odometer
82 Get Back the Next Tool That’s Borrowed
REGULARS
9 Hey, Look Me QOver
17 Reader Service Page .
26 Ask Hank, He Knows! -
30 Tape Tension—our funny page "
58 Newscan @
76 Bookmark
Y 83 What AC is—basics from power stations to the sawtooth
% 98 Literature Library
Cover 103 Reader Service Page
Highlights | 106 Classified Ads
Cover AUTHORS IN THIS ISSUE
photggraph Thomas R. Fox, James A. Fred, Charles Green, George
. by 5 S. Haymans Jr., Jorma Hyypia, Don Jensen, Jackson 2=\
a9 S Kaye, Marshall Lincoln, Kathi Martin, Jack Schmidt,
Hank Scott, and the ELEMENTARY ELECTRONICS e
editorial staff.
4 ELEMENTARY ELECTRONICS
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and Electronics Circuits
PROGRESSIVE HOME
RADIO-T.V. COURSE

Now Includes
% 12 RECEIVERS
% 3 TRANSMITTERS

v No Knowledge of Radio Necessary
e No Additional Parts or Tools Needed
% SQ. WAVE GENERATOR

50, WAVE CENE % EXCELLENT BACKGROUND FOR TV

* IS\MPLIFIER b 'd SCHOOL INQUIRIES INVITED
AL sttt ATOR s Soid In 79 Countries

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

The *Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COUR
rock-bottom price, Our Kit is designed to train Radio & i e aing
use of the most modern methods of home training. You wilt team radio theory, construc-
tion practice and servicing. THIS 15 A COMPLETE RADIO COURSE IN ERY DET

You will learn how to build radios, using regular schematics; how to w
In a professijonal manner; how to service radios. You will work with the standard type of
punched metal chassis as well as the Jatest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amptifiers and oscillators, deteCtors, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Oscillator, You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro-
fresslve Dynamic Radio & Electronics Tester, Square Wave al and t
ng_instructional material. . i

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code
o lator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You

i receive an excetlent background for television, and Efectronics.

Absolutely no Previous knowledge of radio or science is required.  The ‘‘Edu-Kit' is
the product of many years of teaching and engineering experience. The *'Edu-Kit’" will

with b education in Electronics and Radio, worth many times the fow
T Tracer ne is worth more than the e of the k

You do not need the slightest background

In radio or science. Whether you are inter-

ested in Radio & Electronics because you
n

ages and backgrounds have successfully

used the *‘Edu-Kit’’ in more than 79 coun-

tries of the world. The *‘Edu-Kit’* has been

want an interesting hobby, a weli pay carefully designed, step, so that

business or a job with a future, you w n you cannot make a mistake. The *'Edu-Kit'*

he du-Kit'* a worth-while investment. allows you to teach Yourself at your own
Many thousands of dividuats of aill rate. No instructor Is necessary.

PROGRESS TEACHING METHOD

The Progressive Radio d it’* is the foremost educational radi t i
and is universally accepted as the standard In the fietd of electronics training. T UEdus
Kit'® uses the modern educational principle of ‘‘Learn by Doing.’’ Therefore you construct,
iearn schematics, study theory, rracﬂce trouble shooting—all in a ctosely Integrated pro-
gram designed to provide an easily-iearned, thorough and int ackground in radlo.

You begin by examining the various radig parts of the u o4 then learn the
function, theory and ng of these parts. Then you build a simple radio. With thls tirst
set you will enjoy listening to re?ular broadcast stations, learn theory, practice testing
and trouble-shootin€. Then you bufld a more advanced radio, learn more advanced theory
and techmiques. Gradualiy, dn a progressive manner, and at your own rate, you will

d yourself constructing more advanced multi-tube ragio circuits, and dolng work like a

adlo e ) )
""Included in the “Edu-Kit'* course are Receiver, Transmitter, Code Oscillator, 5ignal
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional
s'hreadboard’’ experiments, but genuine radio circuits, constructed by means of professional
wiring and soldering on metal chassis, plus the new method of radio construction known
P A o ircuits operate on e T

uted < h 2era gula DC _house current.
EDU-KIT"

IS . COMPLETE

You will receive all parts and instructions necessary to build twenty different radio and
electronics circuits, each guaranteed to oOperate, Our Kits contain tubes, tube sockets, va
,able, electrolytic, mica, ceramic and Paper dielectric condensers, resistors, tie strips,
hardware, tubing, med Instruction hook-up wire, solder,
selenium rectifi L sy volume controls and switches, etc.

In addition, you rece Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a usefui set of tools, a
professional electric soldering iron, and a self-powered Dynamlc Radio and Electronics
Tester. The *Edu-Kit’* algo includes Code Instructions and the Progressive Code Oscillator,
in addition to F.C.C. Radio Amateur License training.  You will also receive lessons for
servicing he Progressive Signal Tracer and the Progressive Signal Injector, a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consuita.
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools.
instructions, etc. Everythino is yours to keeo.

I PRINTED CIRCUITRY |

Pre
e
At no lIncrease in price, the ‘' Edu-Kit" |
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unique 1
servicing instrument that can detect many
Radio and TV troubles. This revolutionary ]
I
}
[
|
|
I

new technique of radio construction is now
becoming popular In commercial radio and
TV sets.

A Printed Circuit 1s a special insulated
chassis on which has been deposited a con-
ducting material which takes the place of
wiring. The various parts are merely plugged
in_and soldered to terminals.

Printed Cireuitry is the basis of modern
Automation Electronics. A knowledge of this
subject is a necessity today for anyone in~
terested in Electronics.

CIRCLE NO. 17 ON PAGE

JANUARY -FEBRUARY, 1975
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BUILD 20 RADIO

Trofal Electronics Technicians Since 1946

[‘FREE EXTRAS

——t

SET OF TOO

SOLDERING [RON
ELECTRONICS TESTER
PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE o QUIZZES
TELEVISION BOOK o RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP 1N RADIO-TV CLUB:
CONSULTATION SERVICE s FCC
AMATEUR LICENSE TRAINING

s PRINTED CIRCUITRY

[ ]
[ ]
.
.
.
.
.
.

NAME. ... ..................
ADDRESS. . ... .........
CITY & STATE. ... ... .. ...

PROGRESSIVE “EDU-KITS"” INC.
" 1189 Broadway, Dept. 571DJ,

7 OR 103

| SERVICING LESSONS |

You will lgarn trouble-shooting and
servicing in a progressive manner. You
wilt practice repairs on e sets that
you construct. You whil learn symptoms
and causes of trouble in home, portable
and car radios. You wiil learn how to
rofessional Signal Tracer, the
or and the dynamic

ster. While you

will help you with any technical prob:
fems you may have.

FROM OUR M

J. Stataitis. of 25 Poplar pPi., Water-
bury, Conn., writes: ' have repaired
several sets for my triends, and ma
money. The *‘Edu-Kit'’ paid for itsett. |
was ready to spend $240 for a Course,
but | found your ad and sent for Your

BAG

Ben . 0. Box 21, Magna.
Utah: ''The Edu-Kits are wonderful. Here
1
the answers for them. | e been in
Radio for the last seven years, but like
to work with_ Radio Kits, and like to
bulld Radio Testing EQuipment. | en:
joyed every minute | worked with the

Signal Tracer works
fine. Also let you kmow that 1|
feel proud of becoming a member of your
Radio-TV Club."’ G

Robert L. Shutf, 1534 Monroe Ave.,
Huntingten, W. Va.: *‘Thought I would
ou a few lines to say

my Edu-Kit, and was really amazed
that such a bargain can be had at such

to see me
of it so quickly. The
ester that comes with
finds the
found.’”

get into t

Troubie-shooting
the Kit is really swell, and
trouble, if there §s any to be

ogressive ‘‘Edu-Kits’' Inc., 1189 Broadway, Dept. S71DJ Hewlett, N.Y. 11557

T e A A e Y T -

RS A | SRS 1

Hewlett, N.Y. 11557

5

Please rush me free literature describing the Progressive |
Radio-TV Course with Edu-Kits. No Salesman will call.

|
i
I
I
I
I
1
i
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PRE
A

Yes! Starting next issue, look for your
favorite hobby electronics magazine in
our new giant-size format with pages a
full 599 larger. Elementary Electronics
will be easier than ever to use. Your favor-
ite features will be printed bigger and
better. Our columnists will be here with
more new information for SWLers, CBers,
Antique Radio Collectors and Hobbyists.
And you'll get-more out of our better pho-
tographs—especially project photos—be-
cause there will be more to see.

Sure, we'll keep our same great for-
mat. There will be interesting science and
electronics subjects, CB radio tests and
information (even CBer's| construction
projects), our no-pain Basi¢c Course for
beginners, hi-fi things, and simple and
advanced projects with a difference that
bring hobby electronics to beginner and
engineer alike.

Look for our new digital timepiece—
rockibottom cost, time and date display,
24-hour alarm, stand-by hattery power,
simple wiring, snooze alarm and more in
e/e's easy-to-build construction format.
Now even better with our new great size.

Look forother project firsts in our first
big issue, like a super-efficient audio amp
using new Class "'D' digital techniques
and low-cost ICs, and a goof proof project
for CBers that puts SW time broadcasts
or local action band channels on a trans-
ceiver without modifying it.

All this and more to come in every big
issue starting with the March/April '75
Elementary Electronics. Watch for it! On
sale February 13th. Why nof subscribe
now and let your mailman do the work!

glementary

Electronics

Including Electronics Digest®

Jan./Feb, 1975 Yol 15/No. ¢

Dedicated to America‘s Electronics Hobbyists

Editor-in-Ohief
JULIAN S. MARTIN, WA2CQL
Technical Hditor
PETER L. DEXNIS, WA3LOQ
Audio Editor
STEPHEN B. GRAY
News Editor
JEFFREY APTER
Citizens RBand Editor
KATH! MARTIN, KGK3916
Warkbhench Editor
HANK SCOTT
Art Director
JIM MEDLER
Cover Art Director
IRVING BERNSTEIN
Assistant to the Art Direclor
RALPH RUBINO
17t Assuciate
FRANK ANDRIELLA
Advrertising Directar
DAVID J. MILLER
Prodnetion Director
CARL BARTEE
Production Manager
GERTRUD BORCHARDT
Adasistant Production Manager
PHILIP CLARK
Newsstand Circulution Divector
DON GABREE
Subseription Cireulation—>alarketing IVirector
ROBERT V. ENLOW
Subserintion Circulation Manager
GEORGE ROWELL
Ingiruments Division Manager
WILFRED M. BROWN
RElectronics Group Coordinater

JAMES C. WEAKLEY

President, Choirman of the Board ( 1957-1972)
B. G. DAVIS
President und Publisher
JOEL DAVIS
Vice I"estdent and General Manager
LEONARD F. PINTO
Viee President und Treasurer

VICTOR C. STABILE, KBP@481

ELEMENTARY ELECTRONICS is publlshed bl-
monthly by Davis Publications, Inc. Editorial and
Executive offices: 229 Park Ave. So. New York NY
10003; all Subscription orders and mail regard-
ing subscriptions should be sent to P.O. Box
2600, Greenwich CN 05830, One-year subscription
(six issues)—53.95; two-year subscription (12 is-
sues)—$7.95; three-year subscription (18 issves)—
$11.95; and four-year subscription (24 issues)—
$15.95. Add $1.00 per year for postage outside
the U.S.A., its possessions and Canada. For
change of address, please advise 4 to & weeks
before moving. Send us your current mailing
label with new address. Advertising offices: New
York, 229 Park Avenue South, 212-673-1300; Chi-
cago, 520 N. Michigan Ave., 312-527.0330; Los
Angeles; J. E. Publishers' Rep. Co., 8732 Sunset
Blvd. 213-659-3810. Second-ciass postage paid
at New York NY and at additional mailing office.
Copyright 1974 by Davis Publications, Inc.

ELEMENTARY ELECTRONICS
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LIVE IN THE WORLD OF

A BETTER LIFE
STARTS HERE

o T ——— L
KNOW YOUR ALPHA
FROM THETA!

ter relaxation, concentr.
l to your Alpha- Thetn
brainwaves, Ultra- sonsxthe electrode
headband slips on/ in seconds—
chmmales need for 3 ereams,
ete. teh'd  to amplifier.  filters
brainwaves, signals beep for ea

simulates Alphu
feedback. Reliable, easy-to-u.
Completely safe. Compmhensne instruetion booklet
No. 1635EXK (Bx3x
Low COST “STARTER" UNIT
No. 71,809E

W o — _ = p—
LIE DETECTOR TYPE METER

Amazing Emotion Meter reveals hid-
den likes, dislikes, Easy to use; sen-
sitive, accurate. Measures changes
in  Dbody resistance caused Dby
changes in emotional state. Needle
movement indicates emottonal ve-
sponse (not whether favorable or
unfavorable), Effectiveness depends
on questions asked and inierpreta-
tion, Unique 10-0z set idea for en-
tertainment & ednec.—parties, science

Loring buuon

$134.50 Ppd.

-$55.00

proj.. nsychological expmts. Reaq.
9V trans. batt. (not ineD. Instrs.
No. 42.194EK (273x4x134") =8 T T $19.95 Ppd.

N s s o

SEE THROUGH WALLS, CLOTHING!

Low cost hand-held mini-metal
detector sensitive enough Lo lo-

conerele, b
to detect letter hombs, weapons,
concealed articles i clothing.
ete.

wires,
helow  a
remforcmg steel
ment, plasier,

Stock No. 42,256EK

$9.95 Ppd.
DELUXE WMODEL,
193BEK

in walls,

.(4-02.). .

INCL NEON ALARM

Stock No. -$19.95 Ppd.

TOMORROW...TODAY!

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus 4,500
finds for fun, study or profit . . . for every member of
the family).

g I I . iy,
CAN T SLEEP, RELAX? TRY THIS!

Electronic sound conditioner simulates
4 kinds of soothing sounds
of oeean surf and rzun
B “‘White sound’* =
mask unwanted noxse
adds reslful,inlri;:uing
background sound.
Program the solid-state
unit to your own need:
2suxf..2ram,or ““white
. roven by
mudioal tests 10 have
nalgesic effects.Great for
reditation. restlegsness,
slecplessness psychology.
(7‘/2)(7)(3" ") IIOV AC .$79.95 ppd.
"WN'TE SOUND NL
(6” Rd.x3Y 2” Mi)

__--m oy
NEW! KIRLIAN PHOTOGRAPHY KIT! \

Experiment in  the lmcmaunc
new field of ‘‘Kirlian' eleetro-
phiotographiy—images obtair

film without camera or | v
direct recording of electrie charge
transmitted by animate &

animate objects.  Fach A
differs from another—animate aura
said to change corresponding to
physical changes. 850 Kit gives
everything needed except tilm in-
cluding portable darkroom. doubl
transformer isolited from power

(A) No. 71,997EK
AS ABOVE BUT
(B) No. 71 980 $28.00 Ppd.

s

ivh ik QJJJ Hik L\"a\u

sonrce; complete instructions.

Stock No. 71,938EK ... ... $49.95 Ppd.
“HIGH VOLTAGE PHOTOGRAPHY'" by H. S. Dakin

NO. 9129EK (60-PG. PAPERBACK BOOK) .......... .$5.00 Ppd.

.".$399.00 Ppd.

=

DELUXE KIRLIAN PHOTOGRAPHY SET 72,053EK .
— See

THE STARS,
MOON, PLANETS .
CLOSE UP!

3"
ASTRONOMICAL
REFLECTING TELESCOPE

.30 to 90 power., Famous Mt. Palomar
type. See rings of Saturn, fascinating
planet Mars, Seas and Cr s of the
moon, Star clusters in detail. lumi-
nized and overcoated 37 dmme'er f/10
vexmlauld cFell Fork

ima
l)urahle

1¥ype equatorial moum PVC tube. Includes

Hamsden. Barlow lens to triple power, ﬁndcr telescope,

Lrlpo\l lnclu(led FRL . R CHAR’ HOW TO USE'’ hook
Stoc 5 $ 49.95 Pp
DEL XE 3" REFLECTOR TELESCOPE .$ 79,95 Ppd

T
R (48)( to 360X)
6 REFLECTOR W

/CLOCK DRIVE ..%$285.00 FOB

R TODAY COMPI.ETE AND MAIL

MAIL COUPON FOR

GIANT FREE

Stock No.

EDOMUND SCIENTIFIC CO
300 Edscorp Buitding, Barrington, N.J. 08007
Description

Price Each Total

gzczam

How Many

CATALOG!

1] !‘li

B 164 PAGES * AN

MORE TH
UNUSUAL

2

4500

BARGAINS

Completely new Catalog. Packed with huge selection

BRI oyl s mp . [ SO S R

1 of telescopes, microscopes, binoculars. magnets, mag- I = I
| nifiers, prisms, photo components, ecology and Unidue i
Lighting items, parts, kits, accessories — many hard- I —
| to-get surplus bargains: 100's of charts, iliustrations. E K MERGHANDISE TOTAL §|
For hobbyists, experimenters, schools, industry. - pueast seno [] GIANT FREE CATALOGAEEKADD HANBLING cHaRGE. |
! | $1.00 ON ORDERS UNDER S5 |
1 EDMUND SCIENTIFIC CO. 50c ON ORDERS OVER S5 oo, $'
300 Edscorp Building, Barrington, N. J. 080Q7 I 30 DAY
] X 1 enclose [] check
Ptease rush Free Giant Catalog ''EK I MONEY-BACK [ money order for S
|
| 5[ GUARRNTEE )2 .. —
! You MUST Bt SATISFIED T
I O8SN35 DAYE.
l| Address__. cy;,s;;g i ADDRESS -
S — State=s e ZipS I ey STATE 2P
L
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there’s only one

thing cheap about

thei]se new Reallstlc stereo components
the

FREE new 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR
Stereo » Quadraphonic ® Phonographs
TV Antennas ¢ Radios ¢ Citizens Band
Kits » Recorders « Tape ¢ Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments ¢ More!

164 pages of the finest In home and hobby electronics
Respectednameslike Realistic. Micronta, Archer, Science
Fair — and they re avaiiable only at Rad:o Shack stores and
dealers nationwide' See what s really new n electronics
by endmg 'or this exciting=catalog

SEND FOR
YOURS TODAY!
FILL OUT
COUPON

BELOW

471

I 1975 Mail to Radio Shack, P. O. Box 1052,

Calalog  Ft. Worlh, Texas 76101. (Please print.) :
| Name —— Apt. No. i
: Street — :
{ City }
I state . zip | ] [ I [ |

T S G i S DO W = S o —— O . e s
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SA-101 Amplitier

¥
Prenerime I

TM-101 Tuner

Realistic SA-101 Stereo Ampilifier. Inside the handsome walnut-grain wood
case is an ITL/OTL amplifier with plenty of power for compact speakers.
It's versatile too, with inputs for a magnetic or ceramic phono, tuner and
tape. And there are separate volume, balance and tone controls, a speaker
in/out switch, and a stereo headphone jack for private listening. U.L. tisted.
#31-1983

Realistic TM-101 Stereo Tuner. Our lowest priced tuner, but it pulls in FM
stereo and AM the -way you like it. You'll hear more stations and less noise
thanks to three-ganged FM tuning, ceramic filter, advanced multiplex IC
and external FM antenna terminals. Other features include a slide-rule dial.
stereo beacon and walnut-grain wood case. it's a perfect “system mate”
for the SA-101. U.L. listed. There's only one place you can find it Radio
Shack! #31-1984

Save $34.80 on a Complete System

. regularly
% 234.75

19995

&

NG e

* Realistic SA-101 Stereo
Amplitier

s Realistic TM-101 AM/FM
Stereo Tuner

= Two Solo-1 Speaker Systems

* Realistic LAB-12C Changer with Base
And $12 95-Value Magnetic Cartridge

— Radie fhaek

o
Master Charge or A TANDY CORPORATION COMPANY
OVER 3000 STORES ¢ 50 STATES ¢ 8 COUNTRIES

Bank Americard at
participating stores.
Retail prices may vary at individual stores
Prices and products may vary in Canada.

ELEMENTARY ELECTRONICS
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Hey,

wcase of New Products

CB On Your Finger

Not every hobbyist can wear a ring to show
off his hobby, but now the lucky CBer can!

Regal Lapidaries, Inc. is the manufacturer of |

this beautifully designed CB ring. The ring is
a masterpiece in sculpture, depicting the
handclasp of friendship, a mike, and an an-

Circle No. 41 on Reader Service Page 17 or 103

tenna, all beautifully done in three-dimen:
sional form. The ring is available to all CBers,
and is priced at $9.95. The company invites
all clubs to write in for special club informa-
tion. Their address is: Regal Lapidaries, Inc.,
420 Madison Avenue, New York, NY 10017,
and tell 'em you read about it in ELEMENTARY
ELECTRONICS!

VHF Transmitter and Antenna Checker

A new multi-tester, the Ascom Model ASMR-
100, checks both transmitter and antenna

Circle No. 16 on Reader Service Page 17 or 103
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only
from

Use your regular
outside mounted
or windshield
< car antenna!
Get functions of four antennas with
Monitor-Match for reception of AM-
FM pius fow-band, high-band and UHF

monitor radios. Excellent performance.
Connect and operate.

MODEL 5M5

L "A LL WITH

BASE

ANTENNAc

-—_-——-—-#

2 NO ADJUSTING
1 NO CUTTING
: 1\ NO SWITCHING

|

40 10 700 MHz .=z
Coverage

Get superior all directional reception on

low-band, high-band and UHF inciuding

88.108 MHz FM entertainment radio

with this 507 antenna. Includes S0O-239
coax connector and mounting hardware.

MODEL DCX

only from

foremost in CB,
Amateur and Monitor Anfennas

From all distributors who recognize the best!

NEW-TRONICS CORP.

15800 COMMERCE PARK DRIVE
BROOK PARK. OHIO 44142
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CALECTRO @

pa%ggévmeters

A SIZE AND SHAPE
FOR EVERY NEED

LEVEL METER AND BATTERY CHECKER

.
‘"‘"ei:é

Precision construction,
Features D'Arsonval
movement, jeweled
bearings, and hand
calibration.

\k\‘q"s “L’%- :
T

MINIATURE EDGEWISE
PANEL METERS

’\lEHoW
Oou""

MINIATURE PANEL METERS

Full range of panel mini-meters featuring
single hole mounting. Simply bore hole
for movement and thats it. Thread nut
onto back of meter, Meter in line—every
time,

PRECISION PANEL METERS

" '
Rugged tonstruction } g
-~ 2% accuracy. Hand = i
calibrated and linear o P
dial scales. D'Arsonvat :
movement with jeweled &l
bearings. Crystal clear
plastic cover plate. i

GC ELECTRONICS

DIVISION OF HYDROMETALS, INC. <'>
ROCKFORD, ILLINOIS 61101 US.A. Wa

CIRCLE NO. 11 ON PAGE 17 OR 103
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operation over a frequency range of 144 to
174 MHz. Featured on the new ASMR100
tester is a dual range wattmeter function,
0-25 and 0-50 watts. Transmitter output is
indicated directly in watts on either scale
with +8fy accuracy. Also provided is a func-
tiom to measure voltage standing wave- ratio
(VSWR) for checking antenna operation and
adjustments. To monitor overall system op-
eration a field strength meter function can
be used to give indications that the system is
radiating. The attractive all-aluminum case is
rust and corrosion resistant, making the unit
ideal for use on marine pleasure craft. Sug-
gested list price of the Ascom ASMRI100
multi-tester is $69.95. More details are avail-
able from Ascom dealers or by writing direct-
ly to Ascom Electronic Products, 12435 Euclid
Avenue, Cleveland, Ohio 44106.

Wiring Tool and Crimper
A new wiring tool and crimper called the
“Wireplier' has just been introduced by Vaco.
The tool has several features not found on
other similar tools. These include a crimping
die for 6 and 8 gauge non-insulated termi-
nals, a 7 mm crimping die for ignition ter-

| minals, stripping dies for 6 and 8 gauge wire,

Circle No. 34 on Reader Service Page 17 or 103

and measurement markings for bolts and
wire strip length. These features are in addi-
tion to a wire cutter, stripping dies 10-22
AWG, crimping dies for insulated or non-in-
sulated solderless terminals 10-22 AWG and

[ 5 bolt cutting dies (4-40, 6-32, 10-24 and

10-32). The Wireplier measures 87%-in. long,
is black oxide finished with white markings,
and has giant cushion grip handles for a
comfortable squeeze. The tool is individually
carded for pegboard displays with a stock
number of 19730 and will list for $7.95. Vaco
tools are sold nationally. For further informa-
tion, write: Vaco Products Company, 510
North Dearborn Street, Chicago, IL 60610.
They'll be happy to send you literature.

ELEMENTARY ELECTRONICS
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TROUBLE?

When trouble is riding high on the wind, it’s
time to avert disaster. SILTRONIX suggests you

can cool an emergency situation with ad-
vanced preparedness: install an SSB-23 CB
transceiver and learn 10-Code signals!
Reliability starts with quality equipment.
SILTRONIX' $SB-23 “Tiny T-N-T” inciudes the
extra “talk-power” of single-sideband. SSB in-
creases useful range, cuts through hash, limits
channel clutter, effectively doubles channel
availability, and
above all, has
greater reliability
than AM units.
" Assurance of
quality in design
and workmanship
is upheld when
you invest in CB equipment bearing the
SILTRONIX label. Investigate our ‘Tiny
T-N-T” . . . it’s worth the $329.00 price tag!
In 1940 the Associated Public Safety Com-
munications Officers, Inc. (APCO) adopted

MONITOR

TIME TO CALL
ON SILTRONIX

their, now universally accepted, Ten Signals.
Ten Signals help achieve communications
reliability and speed. For instance,-a 10-73 call,
followed by location data, is immediately re-
cognized by the Forestry Service. In a matter of
seconds, it tells them where to investigate a
smoke report which may lead to protection of
life and property.

WHEN TROUBLE'S IN THE WIND,

IT’S TIME TO CALL ON SILTRONIX!

As an aid to promoting the use of accepted
APCO standards, SILTRONIX offers CB’ers a
free copy of the revised officiai APCO Ten
Signals. This handy pocket reference card is
available from your SILTRONIX dealer. He also
has those beautifully embroidered SILTRONIX
SIDEBANDERS emblems for just $1.95 — wear
one as your elite label of distinction among
single-sideband CB operators. For convenience,
you may send your name, address and $2 to
SILTRONIX — you’ll receive an emblem, CB
equipment catalog and your free copy of the
Ten-Code reference card.

REGULARLY

SILTROMIX |

A Cubic Corporation Company
269 Airport Road ® Oceanside, CA 92054
(714) 757-8860

RELIABILITY

Whatever your CB needs may be, place your confidence in authorized
SILTRONIX dealers — they know the meaning of service.

JANUARY-FEBRUARY, 1975
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Walk and Talk Phone

With Radio Shack’s new Duofone Electronic
Telephone Amplifier you get real ‘‘freedom of
speech.” You can write, work, even walk
around the room while carrying on a tele-
phone conversation. The Duofone amplifies
calls to room-filling volume so that everyone
present can join the conversation. An ultra-
sensitive mike picks up your voice from any-

Circle No. 4 on Reader Service Page 17 or 103

where in the room, and the solid-state am-
plifier lets you hear callers the same way you
listen to a radio. To answer a call, just tap
the talk-bar; to hang up, tap the talk-bar
again. Outgoing calls are made normally,
using your telephone. When the called party
answers, press the talk-bar and hang up your
phone. Volume may be adjusted as desired.
An ingenious ‘“‘jack-in-a-plug’’ makes installa-
tion easy with most phones. Simply insert
this jack in your telephone wall outlet, then
plug your phone into the piggyback jack. The
Duofone operates on three ‘D'’ cells. The
Duofone Electronic Telephone Amplifier is
priced at $29.95 and is available at Radio
Shack stores coast-to-coast.

Mod Tool

The world's first cordless modular tool sys-
tem, the Mod 4, features a universal, re-
chargeable high-Energy Pak handle that con-
nects to seven Mod 4 tool heads. Each head

“You can’t put the fuses there . . .
people could reach them!”

is designed and engineered to perform its
own specific operation when attached to the
basic handle unit. Additional tools also are
being designed for the Mod 4 system. The
initial power tools in the Mod 4 cordless tool
system include a grass shear, upright grass
shear, shrub trimmer, 14-in. drill, sealed

beam lantern, l-quart sprayer and 1l-gallon
sprayer. The Mod 4 Energy Pak has four 1.2
ampere hour high-energy rechargeable nickel
cadmium cells which have a life of over 500

Circle No. 35 on Recdr Service Page 17 or 103

charges. They are the highest capacity energy
cells currently being produced in the sub-C
size. The power cells are housed in an En-
ergy Pak handle that is designed for ease of
handling, hand and finger comfort, optimum
switch pressure and other human factors.
Safety switches are designed in the Energy
Pak handle with an automatic lock-off feature
to prevent accidental tool starting. (Price:
$11.99). The Mod 4 Recharger plugs into a
conventional 120-volt outlet and wiil recharge
the Energy Pak in 16 hours. The Energy Pak
can be attached to the recharger when not
in us, with no danger of overcharging. The
unit can sit on a table, workbench, or be at-
tachred to the wall for convenient recharging
and storage of the Energy Pak. (Price: $4.99)
The Mod 414-in. Drill has the capacity to
handle most hole boring jobs in or around
the home. Rated at 10 inch pounds of torque,
the special drive system operates at 750 rpm
and is capable of drilling up to 130 14-in.
holes in 2-in. thick wood. The drill is designed
with a minimum offset to allow operation
close to the work area. The unit includes a
built-in chuck key holder. ($14.99). The Mod
414-in. Drill with Energy Pak and Recharger
costs only $29.99. Available at hardware
stores and tool outlets all over the country.

RF Signal Generator
The B&K Model 2050 RF Signal Generator is
a 1009, solid-state, compact, rugged unit
ideal for applications in the audio, radio, and
TV service field. Some applications are AM
receiver alignment; marker source for TV

ELEMENTARY ELECTRONICS
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For the person
\who wants the ultimate!

i

- ROYCE
Model 1-408
_Professional

® Optional new battery pack and charger
guaranteed for one full
year. 125 volt battery

4 any Royce high-powered

hand-held transceiver) for

a full 8 to 10 hours! Can

be re-charged over 750

j times! Suggested retail
price $35.45.

® Only 2 lbs. 4 oz., including batteries and carrying case.

® Use only power you need —5-Watt or 2-Watt.

® 3-way meter monitcrs battery level, power output, and incoming
signal strength.

® 6 channel versatility (Channel 11 crystals supplied).

® High-style chrome and black trim styling.

® Durable, long-lasting carrying case.

® Flick switch, and unit converts into powerful P.A. system.

® Built-in automatic noise limiter circuit with switch

® Active AGC circuit reduces fading and blasting.

® Fully variable squeich control.

® Heavy-duty telescopic antenna.

All we ask i3 that you compare the Royce Model 1-408 with any other hand-held trans-
ceiver, feature by feature. Then, decide for yourself. Suggested retail price $109.95 (new
battery pack not inciuded).

Do you have our new literature?

Write today to address below Royce electr‘onlcs

corporation

1142 Clay St.. North Kansas City, Mo. 64116, CALL: (816) 842-0252, TELEX: 426-145
CiRCLE NO. 19 ON PAGE 17 OR 103
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Now'!
Punchoutthe
Big Signal
from60feetup!

*TheBig Stick”
haltwave
omni-directional
base antenna

New FCC regulations allow
CBers to boost their base station
height to 60 feet for omni-
directional antenna.

The Big Stick’s unique low angle
radiation pattern illuminates 12
times more capture area at 60 feet
than comparable antennas.

This half wave beauty I1s
precision-built of superstrong
| fiberglass that stands up to all
punishment—hurricane winds, ice,
salt and corrosive elements. It's
| pretuned. No ground radials. Works
[ anywhere with any length cable.

Move up to tall performance with
the Big Stick. Shakespeare
Industrial Fiberglass Division,

P.O. Drawer 246, Columbia, o'
South Carolina 29202. o

THE ROYAL LINE OF FIBERGIAS ANTENNK

INCANADA Len Finkler Ltd.. 25 Toro Road. Downsview. Ontario
CIRCLE NO. 28 ON PAGE 17 OR 103
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sweep alignment; RF amplifier gain tests;
signal tracing; signal source for production
line and QC testing, etc. The 2050 provides
3 types of outputs: RF, 400-Hz modulated
F, and externally modulated RF. Accuracy is
1.5% of dial setting. Combination HIGH

Circle No. 40 on Reader Service Page 17 or 103

LOW switch, plus continuously variable RF
output control, provides 20 dB change. Unit
features a multi-colored, 4145-in. dial with
positive anti-backlash drive. Shielded leads
supplied have insulated clip and banana plug.
Operation is from 117/234 VAC, 50-60 Hz.
Selling price of the B&K Model 2050 RF
signal generator is $107.00. For more infor-
mation, write to Dynascan Corp., 1801 W.
Belle Plaine Ave., Chicago, It 60602 and tell
'em ELEMENTARY ELECTRONICS sent you

Noiseless Disc
The first commercial record release in the
dbx encoded ‘‘noiseless’” format was made
on the Klavier label. The first release is a solo

harp recital of French music, numbered KS

“ircle No. 36 on Reader Service Page 17 or 103
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Talkpower
vVOu can see
and adjust

Large, front-mounted
speaker for clear sound

Illuminated Ituminatad Illuminated
CB/PA switch lets combination modulation channel
you drive a PA horn " Power/S metetr  meter selector

Switchable
noise
limiter

,;‘.‘\

‘Dyna-NMike" Gain Tone control Delta Tune helps
control for full for best tune in off-
modulation audio response frequency signals
Front panel
microphone Squelch threshold RF gain prevents
connector adjusts overload and brings
to below 1 uV in weak stations

— 9
"maximum legal power plus ..." @ (C@@/A
Emergency -DC power operation,
extension speaker jack, automatic ‘C /R\M 9
gain control and handscme, effi- =
cient slope-front panel. Send for

more details or see your dealer.

PRODUCT OF DYNASCAN CORPORATION - 1801 W. Belle Plaine « Chicago, Ill. 60613
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COLLECTORS!

We've just added the 1927
Radio Encyclopedia

to your growing library~-
S. GERNSBACK'S 1927 RADIO ENCYCLOPED!IA is

your technical book on wireless and early radio. Deluxe
ilustrated reprint of the original. 175 pages. $12.95
hard-cover, $9.95 soft-cover.

VINTAGE RADIO is the fascinating photo reference
for collectors and historians 1887-1929. 263 pages, over
1,000 photos. $6.95 hard-cover, $4.95 soft-cover.
RADIO COLLECTOR’'S GUIDE is the data book for
collectors, 50,000 facts, 1921-1932. 264 pages, $3.95

soft-cover.
SGernsbuch s =
" g

PRSP,

Whumi.-u--. t
-
[ tinain

pinteg s = 1

And now while they last~

Most-Often-Needed
1926-1950 Diagrams

The original Supreme Publications books. Schematics of
over 3,000 radio models from 1926 thru 1950. Restore
those old sets, or use your hooks for valuable historical
information.

e 1926-1338 volume, 660 models, $7.00.

e 1940, 41, 42, 46, 48, 49, 50, $4.00 each.

o Al eight volumes, special price $31.50.

Quantities of original books are limited. Order now and
avoid a wait for reprints.

SEND TODAY to Vintage Radio, Dep't E,
Box 2045, Palos Verdes Peninsula, CA., 90274.
Postage Paid. California residents add 6% tax.

$ i
$
$
$
$
TOTAL $ -
Name
Street
City St.

COLLECTORS!
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iGet More
iinformation

}e The Editor of ELEMENTARY
:ELECTRONlCS offers readers an
xeasy way to get additional informa-
xtion about products and servicesx
ﬁadvertised in this issue. Also, if youx
Xwould like more information about}
fany new product mentioned in our}
*column ‘“Hey, Look Me Over,” it’s¥
Xyours for the asking. Just fill out thex
xcoupons on the next page and mail,
xtoday! s
144444444444444444444444444441

HEY, LOOK ME OVER

525, with harpist Susann McDonald. The

£ 88280806 5888 88808 ¢4

| complete absence of surface noise on this

disc is attributed to dbx encoding, a widely
used noise reduction system previously lim-
ited to professional studio tape recording.
dbx processing compresses the signal upon
recording and expands it on tape playback at
the disc mastering stage, achieving some 35
dB reduction in tape and background noise
along with improving transient response and
preserving the full dynamic range of the orig-
inat performance. in the McDonald harp re-
cital release, the master disc was made di-

| rectly from the dbx encoded studio master

tape without additional signal processing, and
only the natural room acoustics of the re-
cording hall are heard on the disc. A dbx de-
coding device is used in playing the record to
restore full dynamic range and recreate the
aural dimensions of the original performance.
The records are available directly from Kla-
vier Records, 5652 Willowcrest Avenue, North
Hollywood, CA 91601 at a price of $7.00 each
postpaid. A variety of dbx decoding devices
is available from better audio component
dealers or directly from dbx, inc.,, 296 New-
ton St., Waltham, MA 02154.

CB/AM/FM Mobile Antenna

A new 3-way mobile antenna by Antenna Spe-
cialists is designed to significantly improve
performance over previous combination CB/
AM/FM antennas. Featured on the Model M-
267 is a new coupler which reduces insertion
losses and deterioration of AM and FM broad-
cast reception to insignificant levels. The
coupler allows use of the single antenna sys-
tem for both broadcast receiver and CB
transceiver use without any switching or ad-

(Continued on page 22)
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Almost half of the successful TV servicemen have
home study training and with them, it’s NRI 2 to 1.
It’s a fact! Among men actually making their living repairing
TV and audio equipment, more have taken training from NRI
than any other home study school. More than twice as many!

18 ELEMENTARY ELECTRONICS
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Not only that, but a national
survey; performed by an
independent research
organization, showed that the
pros named NRI most often as
a recommended school and as
the first choice by far among
those who had taken home
study courses from any school.
Why? Perhaps NRI’s 60-year
record with over a million
students.. .the solid training
and value built into every NRI
course...and the designed-for-
learning equipment originated
by NRI provide the answer.
But send for your free NRI
catalog and decide for yourself.

Two Famous Educators...
NRI and McGraw-Hill.

NRIisa part of McGraw-Hill,
world’s largest publishers of
educational material.
Together, they give you the
kind of training that’s geared
for success...practical know-
how aimed at giving you a real
shot at a better job or a
business of your own. You
learn at home at your
convenience, with “bite-size”
lessons that ease learning and
speed comprehension. Kits
designed to give you practical
bench experience also become
first-class professional
instruments you’ll use in your
work.

*Summary of survey results upon request.

JANUARY-FEBRUARY, 1975

25’’ Diagonal Color TV...
Professional Instruments

As a part of NRI's Master
Course in TV/Audio servicing,
you build a big-screen solid
state color TV with every
modern feature for
great reception and
performance. As you
build it, you perform
stage-by-stage
experiments designed
to give you actual
bench experience
while demonstrating
the interaction of
various stages of the
circuitry. And your
TV comes complete
with console cabinet,
an optional extra
with other schools.
Likewise, NRI’s
instruments are a cut above
the average, including a 3%»
digit precision digital
multimeter, triggered sweep 5”
oscilloscope, and integrated
circuit TV pattern generator.
They're top professional
quality, designed to give you
years of reliable service. You
can pay hundreds of dollars
more for a similar course and
not get a nickel’s worth extra
in training and equipment.

I*‘n

NRI SCHOOLS

www americanradiohistorv. com

Widest Choice of
Courses and Careers.

NRI doesn't stop with just one
course in TV/Audio servicing.
You can pick from five
different courses (including an
advanced color course for
practicing technicians) so you
can fit your training to your
needs and your budget. Or,
you can go into Computer
Technology, learning on a real,
digital computer you build
yourself. Communications
with famous Johnson
transceiver. Aircraft or Marine
Electronics. Mobile radio,

and more.

Free Catalog...
No Salesman Will Call.

Send the postage-paid card
for our free color catalog
showing details on all NRI
electronics courses. Lesson
plans, equipment, and career
opportunities are fully
described. Check card for
information on G.I. benefits.
No obligation, no salesman
will call. Mail today and see
for yourself why the pros
select NRI two to one!

If card is missing, write to:

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue,
Washington, D.C. 20016
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C Lo L QRION | NDUSTFIES NG, -

AN L 0 Ave Crevetany @ ie 34108
- Evpont 2208 Shames (e = Wesibury (8 New mr. 11590
- Cagada. AL Sumoe 17 mSots Lio 4

CIRCLE NO. 5 ON PAGE 17 OR 103

What gives Johnson (B two-way
radias their - “extro sodv* for longes range” Built-in
Electranic “Speech Comgeession, thots whaotB §7s the
kind .of engineasing: #su-expect fom US. mode
Jahason rodios U 2 baczed by a full - “-yeor pasts and
lober warranty witt ever200 service centers nianwide.

PRIZES: START AT UNIHR-$100!
SEND -GCUPCN FOR =REE CATALOG!

E.F. Johnson Co.

® Dept. EE Waseca, Minn. 56093

Address

City.

State Zip
tn Canads : A. C. Simmonds & Sous, Lid.

CIRCLE NO. 33 ON PAGE 17 OR 103
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HEY, LOOK ME OVER

(Continued from page 16)

justments. On transit, the antenna system
has low VSWR and is designed for cool, effi-
cient operation with a power rating safety
factor of 20X. The new combination antenna

Circle No. 38 on Reader Service Page 17 or 103

system comes complete with cable and con-
nectors for a suggested list price of $35.60.
Complete details are available from any A/S
dealer, or by writing to The Antenna Special-
ists Company, 12435 Euclid Avenue, Cleve-
land, OH 44106.

Solid Curve Tracer

Used with an oscilloscope, the Heathkit IT-
1121 Semiconductor Curve Tracer accurately
displays operating parameters of virtually all
types of semiconductors such as bipolar
transistors, diodes, SCRs, triacs, FETs, etc.
Extra leads are provided for tests of larger
devices or for in-circuit tests. Hobbyists, TV
servicemen—anyone who works with elec-
tronic circuits will find the 1T-1121 a valuable
aid in selecting devices for specific applica-
tions or for sorting, inspecting, testing, and

o sk il Ayl tesed, iy

07‘?‘
i

t
ﬁ
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Improve your gas mileage
with this ArcherKit
from Radio Shack!

“After an hour or so of driving
we noted that the engine was acting the

way it did two years and 20,000 miles ago . .. a
definite improvement in performance. Acceleration,

specifically, was much improved.” Popular Electronics, May, 73

FREE new 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR
Stereo ¢ Quadraphonic ¢ Phonographs
TV Antennas ¢ Radios ¢ Citizens Band
Kits ¢ Recorders ¢ Tape ¢ Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments ¢ More!

SEND FOR
YOURS TODAY

Mail Coupon Below to Radio Shack.
P. O. Box 1052, Ft. Worth, TX 76101
RUSH YOUR 1975 CATALOG TO:
{Please print]

Apt. No.____

Street

City .

Hotter spark

for faster starts!
e ™M

Points & plugs
last longer!

O

Cleaner Exhaust!

Radio Shack's capacitive discharge
ignition system puts more “go” in every
gallon! It delivers 50% extra spark power
for more complete combustion. That means
you get easier starting, better mileage and
your points and plugs will last 3 to 10 times
longer. An in/out button lets you make per-
formance comparisons with your standard
ignition. And it makes tuneups easier. The
thorough step-by-step manual makes it easy
for even a first-time kit buitder to assemble.
Easy installation, too—no rewiring. Im-
proves any 12-volt negative ground vehicle.
#28-3203.

ArcherKit
Radioe fhaek

A TANDY CORPORATION COMPANY
OVER 3000 STORES * 50 STATES * 8 COUNTRIES

Prices and products may vary in Canada
Retail price may vary at individual stores

CIRCLE NO. 32 ON PAGE 17 OR 103
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® THE SHOPPING CENTER FOR ELECTRONICS
(our catalog index of Mfrs extends from _ADC to XCELITE)

® HOBBYISTS . . . EXPERIMENTERS . . . SERVICE
TECHNICIANS . . . ENGINEERS o

Your Satisfaction is Our Target
Top Name Brands . . .
Low Prices
AMPLE STOCKS—inciuding
those hard-to-find Parts

whether you want a 15¢ capacitor,

a $50 FET-VOM, or a $450 stereo

system—you can get it at EDI!
(updated 5 times a year)

Send for your FREE catalog Today.

bl
p2)

RUSH FREE CATALOG

Name

Address

City State Zip Code

ELECTRONIC DISTRIBUTORS iINC.
Dept. TA-2, 4900 Elston Chicago, IIl. 60630

17 OR 103

CIRCLE NO. 9 ON PAGE

oy g

% D Bk &

save on gas!
save on tune-ups!
save on maintenance!

Install a TIGER 500 CD (electronic
solid state) ignition system on your
car, recreational vehicle, 4-wheel drive
or pickup. No rewiring or alteration...
unit is easily connected in twenty
minutes!  ¢53 95 postpaid USA

For complete details write:

T#-Star Corporation
P.0. Box 1727 B-1
Grand Junction, Colorado 81501

Dealer Inquiries Invited
CIRCLE NO. 23 ON PAGE 17 OR 103
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HEY, LOOK ME OVER

identifying unknown semiconductors. The kit
is mail order priced at $89.95. For more in-
formation, write Heath Company, Benton
Harbor, M1 49022 and mention ELEMENTARY
ELECTRONICS.

Drill Stops

| Two new adjustable DuPont Delrin Drill Stops

accommodate drills from Y4-in. through 14-
in. diameter. The small Drill Stop, Model DS-
101 ($1.19), fits drills from l4-in to 14-in.
Model DS-201 ($1.49), covers drill sizes from
Y4-in. to l5-in. Both are simply used by un-

P
e

i
3

Circle No. 39 on Reader Service Page 17 or 103

screwing the thread and placing the drill
stop. Then, after locating the stop on the
drill so it will stop the drill at a desired depth,
the drill stop is merely tightened in place . . .
it’s just that simple. For details on the Merry-
maid Adjustable Drill Stops, write Merrymaid
Plastics Corporation, 1655 Coliamer Avenue,
Cleveland Ohio 44110. 8
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Science Fair P-BOX  Kits
have helped launch 1000-
of careersin &
electronics!

Great for
kids . . .
Build and learn
like an engineer,
by “breadboarding,’
on a molded and
coded Perfboard chassis.
Fun, safe, educational!

FREE New 1975 | Shortwave Radio Kit—
Radio Shack Catalog | a world of excitement!

BEAUTIFUL FULL COLOR

Tune in foreign stations, Voice of Amarica, WWV,

ice . .
?’vte;eoto Qua(:r;pf;?:;c. cl;p::;;g::h: amateurs, CB and more—on a radio you build
K.r: e"?:s da ! jo ". el i yourself! 4.5-50 MHz coverage, high-gain
L[] . .
A':‘ T °°°l; e:sEl ::p: ) :ots regenerative detector, 2 audio stages. Battery
uc.:- t:r:e-tp ?C: h::re'ar s powered for use anywhere. With step-by-step
Sl Lt rum(:ré: tthe b instructions, wire, earphone. #28-110. There's
> : pages of the best in . . . '
F RoTe Brd HobBy. CIes- only one place you can find it . . . Radio Shack!
2 tronics. Respected R .
\f: names like Realistic. There's a P-BOX for every interest!
5’. Micronta, Archer. Electronic Organ Transistor AM Radio
“% Science Fair — and Electronic Metronome Ono-Tul?e AM Radio .
3 they're available only ng ';’;;‘or:': d:,mp"f'" g;;:f‘;;‘:::;":\:‘“gf e
e at Radio Shack. Voice-Controlled Relay 3-Way Code Oscillator
Electronic Thermometer OTL Audio Amplifier
L SEND IN NOW—FILL OUT COUPON Maetal Locator *Goofy-Lite” Flasher
_________________ “Rise-Fall” Siren Light-Operated Alarm
] 1975  Mail to Radio Shack, P. O. Box 1052, 469! Photo Night Light 3" Extension Speaker

j Catalog Ft.Worth, Texas 76101. (Please Print.) Wireless AM Mike

| Name Apt. No.

| Radio fhaek

l City A TANDY CORPORATION COMPANY
Blale g OVER 3000 STORES * 50 STATES 7 COUNTRIES

Retail prices may vary at individual stores. Prices and products may vary in Canada

CIRCLE NO. 32 ON PAGE 17 OR 103
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ASK HANK,
4 HEKNOWS

Hank Scott, our Workshop Editor, wants to
share his project tips with you. Got a question
or a problem with a project you're building—
ask Hank! Please remember that Hank’s col-
umn is limited to answering specific elec-
tronic project questions that you send to him.
Personal replies cannot be made. Sorry, he
isn’t offering a circuit design service. Write to:

Hank Scott, Workshop Editor
ELEMENTARY ELECTRONICS
229 Park Avenue South
New York, NY 10003

Bought a Bunch of Junk
How are IF coils numbered? | bought a whole
bunch and would like to use them, provided |
know what the numbers mean.

—T.D., Fortuna, CA
Usually by the manufacturer's part number or
type number. There is no standard nomen-
clature we know of.

Right Column, Wrong Magazine
I 'was wondering if you print some plans of a
transceiver or matching transmitter-receiver. |
would like to use the set for mobile operation
from 80-10 meters. If possible, | would prefer
transistors and a final output of around 60
watts or better.

—D.W.,, Port Alberni, BC
The schematic would 1ake up two pages of
space which we don’t have (o spare. Also, the
engineering would take days unless we lifted
someone else's design. You'll find lots of dope
in The Radio Amateur’s Handbook. Try !

Lucky if You Find It
Where can | get a five-lead stack rectifier? |
need it for fixing a record player.

—R.D., Brea, CA
Order a replacement from the record plaver
manufacturer, or take the rectifier to a radio
parts distributor and ask for an identical or
equivalent part. But considering. the unavail-
ability of parts. especially replacement parts,
you may be out of luck.

Gone But Not Forgotten
| would like to know if the Crosley Corp. in
Cincinnati is still in operation?

—J.N.. Orange, NJ
Unfortunately, not in the radio business. Under
the leadership of Powell Crosley. the company
introduced a lot of radio innovations in the
past.

VOM vs Audio-VOM
I’'m not getting good results with my VOM when
servicing my audio equipment. In fact. mea-
surements are poor, and often do not repeat
themselves. What gives?

—K.J., Boise, ID
The VOM you are using is designed strictly for
power work where the line frequency is in the

area of 30-60 cycles. Audio frequencies are
usually much higher and vary with the pro-
gram, hence different meter readings. 1 suggest
you get a VOM rated for audio work—20 to
20,000 Hz minimum.

Do You Dig It?
Hank, | want to put power into my garage out
back and don’t know what kind of cable to
bury. Any suggestions?

—H.W., Sea Girt, NJ
Use type UF cable size no. 12 that can carry
up to 20 amperes. Be sure to keep the cable
on a separate circuit-breaker from all other
circuits. Bury cable at least 18 inches below
the surface. Local codes vary so check this
out with an electrician.

Conversion Factor
How do | convert RMS readings to peak volt-
age?

—V.G,, Chicago, IL
Multiply by 1.414 (which is the squaie root of
2). By the way, this holds true only for sinu-
soidal waveforms. Squarewave, sawtooths.
spikes and the like have no meaningful RMS
vilue. hence your VOM can’t measure it even
though a reading is indicated.

No One Ever Bothers
To what do | connect the green screw on a
three-prong receptacle?

—D.M., Wilmington, DE
Just about everybody does not bother to con-
nect 1L to anything at all. However, I prefer to
connect the green screw to the metal box it is
installed in. Also. I connect the ground lead
from the power cable to the box at the same
point. | make these connections by drilling a
hole and instatling a self-tapping screw. Do
this and electrically noisy appliances will not
interfere with radios and TVs in the home.

Save $3.50
Can | use the FCC Rules and Regs in the
back of the 1975 CB Yearbook instead of buy-
ing a copy from the Feds? Why spend the
extra cash is my question?

—T.K., Ft. Worth TX
You bet you can, and send 10% of your sav-
ings to me. Why? That's my question!

(More on page 96)
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DX central

‘reporting

A world of SWL info!

[1 Of all the shortwave broadcasting bands—
and there are a dozen of them from 11 to 120
meters—probably the least appreciated by SWLs
is the 75 meter band, the frequencies between
roughly 3900 and 4000 kHz. Why is 75 the
forgotten band? A couple of reasons, basically.
First, it's riddled with QRM, interference from
the hams . . . .

OK, OK, before those of you who are ama-
teur radio operators start throwing rocks. 1|
concede the question of who is QRMing whom
depends on one's viewpoint. In the western
hemisphere, broadcasting stations are not
licensed to operate in these frequencies, but
hams are. But in other pats of the world, 75
meters is a perfectly proper broadcast band.
The inevitable result is mutual interference.

"SCANNING MONITOR RECEIVERS

HF/FM e VHF/FM o UHF/FM

Now —the “Sentinels”, a series of fine
monitor receivers joins the big, world-
wide-accepted line of SBE communica-
tions equipment. Single or dual band
models of these versatile, application-
oriented SBE scanners provide coverage
of the most widely used VHF/UHF bands.
For example, the six different receivers
available give FM reception and positive

scanning operation for business, indus- s

So the American ham considers the broadcasters
as a QRM culprit while the SWL hunting for
SWBC DX on 75 looks upon the proliferation
of amateur signals as a nuisance.

Another reason why SWLs have not dis-
covered the DX potential of this forgotten
band is that, compared to other SWBC ranges,
relatively few broadcasters operate here. A
recent study of shortwave broadcasting shows
that something under 700 program-hours are
transmitted on 75 meters during a 24-hour
period. Forty-one meters, a band also par-
tially shared with the hams of North America,
has over five times as many program-hours a
day. And the popular 49 meter band was found
to carry over 5,000 program-hours each day.

Statistics don’t lie, but they do conceal one
important fact: Quantity may be lacking, but
DX quality is not! There are some tremendous
DX catches to be heard on the 75 meter broad-
casting band. Let's scan through the band for
SWBC DX, easy and hard:

® 3910—Tlie Far East Network, an Amer-
ican armed forces shortwave outlet in Tokyo
operates on this 75 meter band frequency. The
programming is all in English and sounds
typically American. from the announcers’
accents to the pop music and feature pro-
grams. On occasion this outlet can be heard
across the continent, but western reception is
more likely. Early, early morning is the time
to listen. (Turn page)

-continuous

trial (including RCC and other mobile tel-
ephone), law enforcement, fire, highway
emergency, traffic advisory, marine—in-
cluding intership / Ship-to-shore / Coast
Guard/Weather — many other services.

SIX MODELS:
Sentinel I: Hi-144-171MHz, Lo, 30-51MHz.
Sentinel Il: 144-171MHz.
Sentinel 1: 30-51MHz.
Sentinel V: 450-470MHz.
Sentinel VI: HI-450-470MHz,
L0-144-171 MHz.
Sentinel VII: Marine, 156-164MHz.

P A
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CIRCLE NO.

Receiver locks on first channel
on which signal appears.

Priority channei feature: Receiver
shifts instantly to designated chan-
nel whenever carrier appears on it

regardless of existing channel status.

Channel lock-out buttons: Unwanted
channels can be locked out.

Manuat advance button allows chan-
neis to be scanned manually

Base or mohile {AC or DC). Use in
car or home office. Operates both
on 12vDC for mobite and 115VAC for
home station.

29 ON PAGE 17 OR 103

Big audio volume—3 to 4 watts.

« Fractional microvolt sensitivity

» Sguelch » Built-in speaker » Jack
for external speaker » Crystals used

are readily available types not included).
Complete w/ plug-in telescoping anten-
na, mobite mounting bracket and cord,
plug sets for 12VAC and 115VAC.

Write for Brochure

[(SBE] inewnsvorems.nc.

220 Airport Bivd., Watsonville, CA 95076.
» i e
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HIPPO 4 MOBILE CB
ANTENNA AND TRUCK
MIRROR MOUNT

o Designed to give better

performance at higher

power capacity.

Top toading for longer

range.

Tunable tip for lowest

possible S.W.R

Higher Power Potential —

Greater Wattage.

® Hermi-coil hermetically

seafed in ABS

The very best mobile CB

antenna on the markel

today.

Can be co-phased with |

co-phasing harness for

more power and perform-

ance.

Available in 4 ft. and 6 ft.
lengths.

1 Attach Braid
Attach Center Conductor
Horizontal Mirror Bracket

ANt «eeo T
-

/

16 page calalog.
Wwrite for free

W

] '
ANANNYN RESEARCH AND DEVELOPMENT, INC.
33-35 W. Fullerton Ave., Addison, Illinois 60101
CIRCLE NO. 6 ON PAGE 17 OR 103

International
Catalog

Y
\
\
‘
\
\

your electronics
buying guide for
precision -made
radio crystals
and -electronic
equipment

ATIONAL cmma
ATIONAL CATALUR

‘I-NTEHN =gy g ———

International Crystal Mfg. Co., Inc.
10 North Lee, Oklahoma City, Oklahoma 73102

NAME_ - L= —
PLEASE PRINT

ADDRESS —

ciry STATE pdl
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DX Central Reporting

® 3945—O0ne of the real DXciting items on
the band is Radio Vila. 1t is located at Vila
in the New Hebrides, that strange Pacific
territory that is jointly governed by both the
British and the French. It is a rare catch but
definitely possible from around 0800 to sign off
shortly after 0900 GMT.

® 3955—South Africa probably makes as
much use of 75 meters as does any country in
the world, with the exception of Indonesia
which has numerous low powered stations
seldom heard in North America. At the time
this column is being written the South African
Broadcasting Corporation used this frequency
for its Afrikaans language service beginning
at 0358 GMT.

@® 3965—At the same time, SABC airs its
English Janguage home service just 10 kHz up
the dial. And on 3980 kHz, there is Springbok
Radio, an English and Afrikaans commercial
operation of the SABC network which signs
on at 0300 GMT. And, finally, the foreign
service of SABC, Radio RSA, familiar to many
SWLs, has been broadcastmg on 3995 kHz.
All four of these South African frequencies
have been well heard in North America in
past months.

® 3985—An Ecuadorian station, Radiofon-
tcas Populares at Riobamba is one of those odd
Latin American stations that you can go for
weeks or months without hearing, but suddenly
one morning they're bombing through. Pro-
gramming is in Spanish, but the “echo chamber”
identification may help you log it. Listen in
around 1030 GMT, or during the evening if the
ham QRM—oops, I let my bias show again—
isn’t 100 severe.

® 3990—The Voice of America has relay
stations around the world from Germany to
the Philippines. One of its relay bases is lo-
cated in the west African country of Liberia.
A VOA English language news broadcast can
be heard on this frequency at 0600 GMT.

® 3995—Another nice bit of DX, although
it sometimes slhows up fairly good signal levels,
is the shortwave outlet of the Solomon Islands
Broadcasting Service. This is another Pacific
region station that might be heard during the
pre-dawn hours.

® 3999—_More exitotica: Gronlands Rudio
at Godthaab, Greenland. Programming from
this nordic nicity is in Danish and Green-
landic. Persistence and, yes, luck, may reward

| you with a logging shortly after its sign on at

1015 GMT.

And that’s a quick sampling of some of the
SWL targets to be heard on the forgotten band
of 75 meters.

Tip Topper. Every DXer knows that you can
log shortwave broadcast stations on six con-
tinents: Asia, Africa, Australia, Europe, North
and South America. Bul wait a minute. A

(Continued on page 102)
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Pace's Best Bet
for Handheld CB

Your communications “‘stakes’ are on the table, when you
need CB 2-way radio. Play it safe with any one of the experi-
ence-proven veterans from PACE — one of the largest selec-
tions of handheld CB transceivers in the industry. All are
guaranteed and all have PACE's U.S. Factory Service Pro-
gram. See your PACE Dealer soon or write for new full prod-
uct line catalog.

((0)) PACE COMMUNICATIONS .

Division of Pathcom Inc., 24048 S. Frampton Ave., Harbor City, Calif. 90710
EXPORT: 2200 Shames Drive, Westbury, New York 11590. Available in Canada.

CIRCLE NO. 18 ON PAGE 17 OR 103
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by Jack Schmidt

“Whaddyamean ... he couldn't
find any string, so you gave him
some tape?!”

“It runs at one, three, or seven
dollars a minute!”

“You're right, sir. This tape reel
only has 598 feet of tape!”

“Dinner's on . .. start the music, love.”

-ccc-ccnoo-cccccc-o---.ouc-ocooo-oooo-o-oco-o-.-oo-oo.----o-co.o'ﬂt--oo---c.ood.v.-a.-;oc-.-‘-‘Q-Q-ooosao:oooo-o.ooooa-

“, .. eighttrack...built it myself .. ."

30 ELEMENTARY ELECTRONICS
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Building this project is a breeze.
Calibration can be a drag! See why . .
by Thomas R. Fox

hose bitterly cold winter days when the air seems to have knifelike teeth in it are
more often caused by brisk winds than bitterly cold temperatures. The U.S. Army
recognized this, so they set up the often used wind chill chart.

Although it’s not terribly inconvenient to use, the wind chill chart requires a
knowledge of the wind speed and the temperature. Gusty, shifting winds make its use
questionable. (See the wind chill chart elsewhere in this article.)

Instead of just a meter to tell you the wind speed, why not build one that will
also tell you the instantaneous wind <hill? The totally solid-state device described
here does both and uses no moving parts to wear out. It will tell you the wind chill
index directly!

How It Works. In order to understand how the meter works, you should first
understand how wind chills exposed skin.

Our bodies are heated by an internal furnace that is run by a process called
oxidation. This furnace is in effect thermostatically controlled. In summer, our bodies
frequently become too warm; the thermostat then cuts down our metabolism rate. 1f
this doesn’t cool our body enough, the thermostat turns on our air conditioner—our
sweat glands. In winter we have the reverse problem, our body loses heat. The thermo-

JAaNUARY~FEBRUARY, 1975 31
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WIND CHILL METER

stat then steps up our metabolism rate just
cnough to add as much heat as we lose
to the outside air.

Bare Facts. Our body heat warms the air
immediately adjacent to our skin (within
about 1/250 inch) to the same tempcrature
as the skin. This heated air forms a buffer,
or insulating layer, between our body and
the cold outside air. But then a wind can
come along and blow away part of this

warmed layer of air taking with it somc of
the natural insulation. Winds around forty
miles an hour blow away necarly all the
insulation. This is why winds over 50 mph
have no further aftect on the skin—once
the insulation is gone, the protection is
gone!

In our wind chill meter, thermistor RT1
is heated to around 40° F above the sur-
rounding air. (This is quite similar to the
heating eftect of our bodies.) Then the wind
will blow some of the warm air insulation
away and lower RTI’s temperature. With
winds over 50 mph, RT1 is cooled to the

Note—The meter scale for miles per hour

32

WH\;ED:OHILL is non-linear; mark your meter face thusly:
+9 9OlmA 5 mph, 0.4 mA =10 mph, 0.6 mA=15 mph,

0.8 mA =30 mph, and finally, 1.0 mA =50 mph.
R7  WIND SPEED ZERO
100K

SlC

RB N-g

47K S

GAIN i

R1 RS 5K S CHILL ADJ
39010 N

X

TOP VIEW
741C

Bl, B2—Eveready 266 battery (Radio Shack 23-
011 or equiv.)

C1, €C2—0.1 uF, capacitor, 25 VDC or better (Ra-
dio Shack 272-1069 or equiv.)

IC1—741-type integrated circuit (Radio Shack
276-010 or equiv.)

M1—0 to 1 mA panel meter (Radio Shack 22-018
or equiv.)

R1—390-ohm, V2-watt resistor (Radio Shack 271-
000 or equiv.)

R2—750-chm, Y2-watt, 5%, resistor

R3, R4—47-ohm, Y2-watt resistor (Radio Shack
271-000 or equiv.)

R5, R10, R13—1000-ohm, Y2-watt resistor (Radio
Shack 271-000 or equiv.)

R6, R7—100,000-ohm miniature potentiometer
(Radio Shack 271-220 or equiv.)

WIND
CHILL
” K e00q SPEED ADJ
75080
9v 9v

‘PARTS LIST FOR SOLID-STATE WIND CHILL METER

ON

OFF o

L

R8—4700-ohms, 2-watt resistor (Radio Shack
271-000 or equiv.)

R9, R11—5000-chm miniature potentiometer (Ra-
dio Shack 271-217 or equiv.)

R12—500-ohm miniature potentiometer (Radio
Shack 271-226 or equiv.)

RT1, RT2—500-ohm @ 25 degrees C. bead ther-
mistor such as Fenwal JB25J1 (Allied Electron-
ics 791-0604)

$1—4pdt rotary switch (FUNCTION)
Shack 275-1384 or equiv.)

§2—dpdt toggle or rotary switch (ON-OFF)
(Radio Shack 275-607 or equiv.)

(Radio

Misc.—perf board, push-in clips, knobs, case
4% X 3% X 4Ya-in, 4-wire cable, hook-up
wire, solder, etc.

ELEMENTARY ELECTRONICS
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Start your thremistor probe with a 4-in. diameter wood block or the large plastic knob shown
here. A drawing on the next page provides additional detail. As shown in the upper left
photo, thermistor RT2 is emersed in cement to isolate it from the wind—it responds only to
air temperature. RT1 is exposed to the wind (top right) through a nylon stocking screen.

same temperature as the surrounding air.
It is obvious that both the temperature and
the wind affect RT1’s resistance similarly—
both raise RT1's resistance as RTI1 is
cooled. The values of R1 and R2 have been
chosen to limit current flow to a value that
keeps RT1 at approximately 40° F above
the surrounding calm air. Variable resistors
R6 and R11 are pots used for adjustment
purposes in the wind chill mode.

If you decide to include a wind speed
mode, the wind speed circuit uses the same
basic principle—wind cools a heated ther-
mistor. Here, however, two identical ther-
mistors are used, RT1 and RT2. While RT]
is exposed to the wind, RT2 is protected
from it, so it only responds to the tempera-

JaNUARY-FEBRUARY, 1975

ture of the air—not the wind.

Refer to the circuit diagram; with no
wind blowing, point A should be near 0
volts. As the wind picks up, however, RT1’s
resistance increases, which results in point
A becoming negative. This negative voltage
is inverted and amplified by the 741 amp
which makes the meter move upscale with
an increase in wind. Notice there are no
moving parts and thus no bearings to be
greased or wear out.

The circuit is simple enough for perf
board construction. The thermistors recom-
mended in the parts list are inexpensive
500-ohm 10% units. If thermistors other
than the one's recommended are uscd, cur-
rent limiting resistors R1, R2, R3, and R4

WwWWwWWw.americanradiohistorv.com
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@ @ WIND CHILL METER

may have to be changed.

Before mounting thermistors on a wood
shaft, both should be thoroughly sprayed
with several coats of a plastic insulating
material. Encase RT2 in a “rubber” ad-
hesive compound of the bathroom fix-it
variety to keep it from being affected by
the wind. RT1 must be left exposed to the
wind; however, several layers of nylon
stocking should be used to cover both

1FOQT
WATERPROOF SHEET

SEVERAL 4-in. DIA. x I/2-in.
LAYERS 7\ WOOD BLOCK
ooy RT2 (ENCASED
STOCKING = NEASETHIN
( ) "RUBBER"GLUE)
RTI
WOOD SHAFT

Outdoor thermistor probe assembly.

thermistors; check the photos. Plus, in order
to protect the thermistors from the sun and
rain, cement a 1 sq. foot piece of plywood
into place over them.

Calibration. Before attempting the fol-
lowing calibrations, make sure RT2 is
protected from the wind and RTI is ex-
posed to it, and that both thermistors are
covered with several layers of nylon stock-
ing. Set the selection switch to the speed
position. Set master gain control R9 to its
maximum resistance position. While indoors
and away from drafts, adjust wind speed

zero adjust control R7 for a zero reading on
the meter. Now go back and set R9 near its
midpoint and leave it there for now.

With someone driving at .a constant 50
mph (on a calm day), stick the two-ther-
mistor assembly out of the window and
adjust speed adjust control R12 so that the
meter reads full scale—50 mph. Check the
adjustment by making several more runs
at different speeds. If necessary, adjust
master gain control R9 slightly.

Set the selection switch to the chill posi-
tion. Put RT! into a refrigerator (but not the
freezer). Adjust wind chill control R6 so

AIR TEMPERATURE CAR SPEED
(degrees F) (mph)
40 55
35 38
30 20
25 15
20 10
10 5

the meter reads 38-40 degrees—depending
on the actual temperature in the refrigera-
tor. You will need a thermometer to take
the refrigerator’s “temperature.” Then place
the R1 probe in the same position you had

the thermometer. (First “center” R11.)
For the final adjustment, stick the probe
out the car window while keeping the car
traveling at the speed (see the above chart)
which corresponds to the outside air tem-
perature. Adjust chill control R11 so the
meter reads zero (mid-scale on the meter).
If it is warm when you build your chill
meter, stick the probe in a zero degree
freezer and simply adjust R11 for O degrees.
(Continued on page 99)

WIND CHILL CHART

S“:,'ENE?, AIR TEMPERATURE (°F)
(MPH) | 50 40 35 30 25 20 15 10 5 0 —5 —10
EQUIVALENT SKIN TEMPERATURE (°F)

CAIM | 50 40 35 30 25 2 15 10 5 0 -5 -10
5 | 48 37 33 27 21 16 12 7 1 -6 11 -15
10 37 23 21 16 9 2 -2 -9 15 =22 =27 -31
15 33 20 16 11 1 -6 11 -18 -25 =33 -40 —45
20 0 15 12 3 -4 -9 17 -2 -3 —40 —46 —52
25 28 11 7 0 -7 15 -2 -29 -3 —45 -52 —58
|2 9 5 -2 -1 -18 -26 -33 -—41 -49 -5  —63
35 24 7 3 -4 -13 -2 -27 -3 -43 -5 —60 —67
0 | 23 6 1 -4 15 -22 -29 -3 -45 -54 —62 —§9
45 23 5 1 -6 -17 -24 -31 -38 —46 -5 —63 —70
50 22 4 0 -7 =17 —-24 —-31 -38 ~47 -5 -63 -70
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andthe

Quariz Crystal

Here is basic information you should know
about your Action Band Radio'-—by Don Jensen

1 Okay, so you've made the plunge into
VHF monitoring. You've heard all about
the VHF (very high frequency) public ser-
vice bands where you can hear the exciting
world of action radio, police calls, fire-
fighters in action, highway emergency crews,
and all the rest. You've forked over your
hard-earned bucks for a fancy new VHF
scanner with those flashing red lights and
all that space-age circuitry. You're ready
to go, right? Well, not quite. First you've
got to stock it with crystals . . . and maybe
that's the point where things arent so
crystal clear.

What, you may be wondering, in the
blue-eyed world are crystals? And why are
they necessary anyway? Basically, a crystal
is a sliver of quartz, mounted in a tiny
metal case. The quartz crystal is cut and
ground so as to vibrate at only one specific
VHF frequency.

Without getting hung up on the whys and
hows, suffice it to say that crystals are nec-
essary to allow your receiver to discrimi-
nate among the radio signals on the air
and permit you to hear those on the hand-
ful of specific frequencies you've chosen to
monitor. You need a separate crvsial for
each desired frequency.

Happily, none of this really has 1o con-
cern you. You do need crystals for your
receiver, but all you really have to specify
is the make and model of your sct and the

JANUARY-FEBRUARY, 1975

frequencies of the stations you want to hear.
Here’s where you may run into a hitch. For,
in order to hear your local police and other
public service VHF signals, you've got to
know the channels they use.

First of all, there are two VHF “action
bands.” One, the so-called low band, covers
the frequencies between roughly 30 and 50
MHz. The other, the high band, includes
channels in the 150 to 174 MHz range.

Hopefully, before this you've determined
which of the two VHF bands holds most
of the action in your community . . . or
else you've bought a scanner that covers
both frequency ranges. After all, there’s no
point in investing in a low-band-only rig i

(Continued on page 40)

SRR TETT ETET T o

WHERE TO FIND CRYSTALS

American Cryztal Co., 1623 Central Ave.
Kansas City, KS 66102 H

Bomar Crystal Co., 201 Blackford Ave.. £
Middlesex, NJ 08846

International Crysial Mfgz. Co.. Ine., 10

N. Lee. Oklahoma City. OK 73102

T e |

JAN Crystals, 2400 Crystal Drive. Ft
Myers. FL 33901
KW Industries, Ine., P.O. Box 508

Prague. OK 74864

Radio Shack, P.O. Box 1052, Ft. Worth,
TX 76107

Savoy Eleetronies, Ine., P.O. Box 7127,
Ft. Lauderdale, F1. 33304

IO
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NOW there are
3 new small-screen
Heathkit COLOR TVS

with

igit

readout...and

iots

Now famous Heathkit quality and advanced engi-
neering also comes in your choice of small screen
sizes — 15, 17 and 19" (diagonal). They all have on-
screen digital channel readout and accept an op-
tional plug-in clock module. And in the tradition of
the famous Heathkit GR-2000, the world’s first dig-
ital-design color TV, they also feature lmportant de-
sign innovations of their own.

Each uses a precision in-line gun ‘
and slotted shadow mask for an
unusually bright, sharp picture.

In the GR-400 and 500, a black
(negative) matrix picture tube
provides superior contrast. Black

level clamps in the video and
luminance circuits assure realistic bnghtness, even
with difficult night time scenes.

A factory-sealed static toroid yoke and magnet
assembly completely eliminates convergence and

36

GR-300
15" (diagonal)

Simulated TV pictures

GR-500

19" (diagonal)

purity adjustments — and the
picture is superior to manually
adjusted sets. The list of signifi-
cant advances goes on and on —
dual-gate FET mixer, FET RF am-
plifier, 4 tuned circuits (instead
of the 3 most sets have), wide-
band IF with fixed LC filter, auto-
matic fine-tuning and preset
picture control, hi-fi output jack,
slide out chassis. The GR-300
and 400 come complete with wal-
nut veneer cabinets, cabinets for

the GR-500 start at $39.95*. 0

Kit GR-500, less cabinet, 88 lbs., Exp./frt. ....... 499, 95*

Kit GR-400, with cabinet, 104 lbs Exp./frt. ...... 489.95*
Kit GR-300, with cabinet, 90 Ibs., Exp 7413 S, 449.95*

GRA-2000-1, Clock module for GR 300, 400 & 500, 1 |b
mailable . ... e

ELemeNTARY ELECTRONICS
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5 unique new Heathkit products

you can huild yourself

Heathkit AM/FM
Digital Clock Radio

The GR-1075 is no ordinary clock

radio. Big, bright Beckman planar

gas discharge tubes display the time.

The readouts automatically adjust

their brightness as room lighting changes.
A standby battery power supply keeps

the clock — and you — on time (without the
display) even if the electricity is interrupted.
The GR-1075 wakes you to your favorite station or
a gentle, electronic beep with adjustable volume.
The radio section uses the same design philosophy
as our famous AR-1214 series receivers including
fixed ceramic filters for AM and FM and a factory-

Desktop Electronic
Sliderule Calculator
At last, a sliderule
calculator that’s big
enough to use. Our
IC-2100 has finger-sized
keys, a bright, ¥2”-tall 8-digit .
display, cumulative memory and register exchange
keys. Performs arithmetic pius trig and arc trig in
degrees or radians, .common and natural logs,
powers of e, square roots, inverses, pi and expo-
nential functions.

Kit 1€-2100, 4 Ibs., mailable .................. 119.95*

Digital
Electronic &,
Car Clock/Timer

A truly accurate timepiece for -

your car, boat or plane. It's an electronic clock
and a 20-hour rally timer, both with quartz-crystal
accuracy. Bright ¥2"-tall digits dim automatically
at night. 12 VDC, mounts on or under dash.

Kit GC-1093, 2 Ibs., mailable

Send for your
FREE 1975
Heathkit
Catalog —

the world’s
largest
selection of
electronic kits!

assembled and aligned FM front-end with § uV
sensitivity. With 4 IC’s, 41 transistors and 35 di-
odes, the GR-1075's design is years ahead of ordi-
nary clock radios.

Kit GR-1075, less batteries, 10 Ibs., mailable ....129.95*

Digital

Electronic Clocks
with standby power
The GC-1092A is a
digital clock with a
snooze alarm; the
GC-1092D reads the
time in 6 digits, the
month and date in 4.
Both have standby
power to keep the clock 3
on time (without the T
display) even during

power interruptions. GC-1092D Time/Date

GC-1092A & D, less batteries, 5 Ibs., mailable . .ea. 82.95*

GC-1092A Time/Alarm

HEATHKIT ELECTRONIC CENTERS —
Units of Schlumberger Products Corporation
Retall prices slightly higher.

ARIZ : Phoenix: CALIF.: Anaheim, EI Cerrito, Los Angeles, Pomona, Red-
wood City, San Diego (La Mesa). Woodland Hills: COLO.: Denver; CONN.
Hartford (Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlanta; ILL.: Chi
cago., Downers Grove: IND.: Indianapotis; KANSAS: Kansas City (Mis-
sion); KY.: Louisville; LA.: New Orleans (Kenner): MD.: Baltimore. Rock-
viile; MASS.: Boston (Wellesley): MICH.: Detroit: MINN.: Minneapolis
(Hopkins): MO.: St. Louis (Bridgeton); NEB.: Omaha: N.J.: Falr Lawn:
N.Y.. Buffalo {Amherst). New York City. Jencho (L.1.), Rochester, white
Plains; OHIO: Cincinnatt (Woodiawn), Cleveland, Columbus, Toledo, PA.
Philadelphia, Pittsburgh: R.l.: Providence (Warwick): TEXAS: Dallas,
Houston: VA.: Norfolk (Va. Beach); Wash.: Seattle; WIS.: Milwaukee.

Heath Company
Dept. 139-1
Benton Harbor, Michigan 49022

HEATH I
Schiumberger

CIRCLE NO. 1 ON PAGE 17 OR 103

JANUARY-FEBRUARY, 1975

[ Please send my free 1975 Heathkit Catalog. H
Name e I
Address._.. %
City. State. Zip. I
et e e DG
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ACTION BAND CRYSTALS

@ (Continued from page 35)
all the traffic is up around 150 or 160 MHz.

Police use of the low VHF band is some-
what limited these days, though other users
can be found here. A large number of
police, sheriff, fire, and other governmental
agencies and private users can be found
transmitting on the VHF high band these
days. If you spot a law enforcement vehicle
with an antenna about 18 inches long, high
band usage is indicated.

A growing number of the metropolitan
areas are switching to the UHF band. If
this is the casc in your area, make sure
your receiver also covers the ultra-high-
frequency range. After determining the
band or bands, VHF or UHF. your moni-
toring will have to cover, you need to pin-
point the exact crystal {requencies.

Where to Look. A good starting point is
your dealer, the guy who sold you your
scanner. He’s in the business of selling sets.
and more than likely knows the frequencics
of the local VHF/UHF services. He may,
if sales volume is great enough, stock stan-
dard crystals for the frequencies used by
local law enforcement officers. He may
also stock the standard 162.55 MHz (in
some areas, 162.40 MHz) crystals required
to receive the 24-hour-a-day weather broad-
casts by the National Weather Service, if
your area is one of those covered by an
NWS VHF station.

If he doesn’t have crystals in stock he
probably can tell you the popular local fre-
quencies and can sell you a crystal certifi-
cate. Each certificate is good for one crystal.
All you have to do is fill in the blanks, in-
cluding the one for the crystal frequency
desired and mail it off to the manufacturer.
In a week or so, you'll get a little package

An early morning derailment
ctin screw up commuter travel
long into the day without the
aid of VHF walkie-talkies.
New Jersey State Trooper totes
hand-held unit as he assists in
crowd control and calling for
assistance. Trains were rolling
in three hours thanks to quick
action on Action Band radio.

in the mail with the proper crystal, all set
1o be plugged into your receiver.

If you didn’t buy your scanner from a
local dealer you may have to work a bit to
find out the locally used frequencies. Un-
less you're dodging the law, one possibility
is 10 contact your police or sheriff’s depart-
ment. Now its a good bet that the average
cop probably has no more idea than you
have about the frequency his department
uses. All he has to know is how to punch
the mike button and say 10-4. But a few
inquiries should put you in contact with the
radio officer or police radio technician.

He may or may not be helpful. There’s
no big secret about the frequencies a depart-
ment uses. But some police agencies have
had bum experiences with ambulance
chasers and self-styled volunteer cops and
arc reluctant to give out information.

In recent years many citizen band oper-
ators (CBers) have worked closely with
local police departments in many com-
munities. There are local CB groups that
provide emergency communications, oper-
ate spectal patrols on Halloween Eve and
the like to support the uniformed officers.
As a result, many CBers also are active
police frequency monitors. The frequency
information you're seeking may be avail-
able from a local CB club or REACT team.

It you don’t know any CBers personally
and can’t locate a CB club: in your com-
munity, keep an eye open for a passing
motorist with the tell-tale marks of a CB
operator—a citizens band antenna or a
bumper sticker proclaiming his radio in-
terest. When he stops at the next traffic
signal, roll down the window and ask him
if he can provide you with the necessary
info. Even if he can’t, it may be the begin-
ning of an interesting friendship with a like-
minded radio nut!

Still No Luck? It’s a bit far out but you

ELEMENTARY ELECTRONICS
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might give a call to the regional office of
the Federal Communications Commission
nearest your home. To try out this ploy
I placed a long distance call to the FCC
office about 70 miles away. After much
cxplaining to assorted receptionists and
secretaries, I was finally transferred to an
understanding guy who dug up the fre-
quency information on one local police de-
partment I asked about.

The fellow was a real gem (and keep
that in mind next time you're tempted to
badmouth the FCC). But, frankly, the FCC
field offices just don’t have the personnel to
answer countless inquiries of this sort. Con-
sider this technique only as a last resort and,
even then, you may get a flat turndown un-
less you're lucky.

You can also pay to get the action band
frequency information you need before
you order your scanner crystals. Several
publishers sell frequency listings, usually
arranged by area of the country, states
or even metropolitan regions.

One such source is Communications Re-
search Burecau, P.O. Box 56EE, Commack,
NY 11725. A stamped self-addressed en-
velope to CRB will bring you information
on the various lists available and the prices.
Another data publisher is Hollins Radio
Data. P.O. Box 35002. Los Angeles, CA
90035. Hollins has published a series of
Police Call Directories by arca for the past
decade. Also available are Fire-Emergency
Radio Monitor Handbook and Public Safety
2-Way Radio Data.

Don’t Forget Clubs. There are scveral
DXing clubs in the country which, while
devoting only a relatively small section in
their monthly bulletins to VHF-UHF mon-
itoring, may be helpful And you may make
personal or correspondence contacts with
members who also are interested in public
service band monitoring with whom you
can exchange tips and information.

Three likely clubs which operate on a
nation-wide scale arc Worldwide TV-FM
DX Association, P.O. Box 163, Deerfield,
IL 60015; SPEEDX, P.O. Box E, Elsinore,
CA 92330; and Newark News Radio Club,
P.O. Box 539, Newark, NJ 07101.

One way or another you should be able
to dig up thc dope on the frequencies used
by your local VHF services—and don’t for-
get thesc include taxi dispatchers, forestry
crews. radio paging stations, railroad com-
munications, and many more in addition to
the fuzz and fireladdies. L]

JaNUaRrRY-FEBRUARY, 1975

Pace Scan 216
VHF-Hi, UHF, $149.95

3 k. ad s oo ovstng i
Midland dual band 13-930, $199.95

E. F. Johnson Duo Band Scanner for $169.95

Robyn Model 200, VHF-Hi,
UHF to 512 MHz, $179.95
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1 Sometimes the latest is not the best, and the
most modern and even ‘“far-out” technology cannot
surpass good old-fashioned well-made equipment.
In this case the equipment and the power technol-
ogy might be almost something out of Jules Verne's
early science-fiction stories, because the stuff that
makes the lights go on in a little German town was
at the bottom of the Atlantic in 1914!

The town in question is called Ohlstadt near
Garmisch-Partenkirchen in Upper Bavaria, Germany,
and the equipment that supplies its power comes
from a peculiar installation: an old motor and gen-
erator which powered a German submarine in World
War |. The mayor of Ohlstadt, Josef Schwinnham-
mer (the man with the hat in the photograph above)
says, ‘'l don't know how the thing got here. it was

THIS U-BOAT CAME HOME

long before my time.” He says that the installation
as it is shown here has worked for as long as he
can remember. As a child he had come to have a
look at it, and it was already ancient even then.

Supervisor Paul Mayer is quite happy with the
set-up. “It has never failed us,” he says. “Perhaps
these motors were built to last, since they were
made for submarines. It is a heavy piece all right,
providing 70 hp at 375 revs/minute. | presume
the thing has never failed us because it doesn't
have to work as hard as in a submarine.” Mayer,
too, doesn't know how Ohlstadt wound up with
submarine-power, but he doesn't see any reason to
modernize the installation, since modern equip-
ment probably wouldn't work any better. We can
believe that! [ |

Build a Better Telephone and
the World May Ignore You

[ From grandma’s old crank-up phone to your new-
est pushbutton Trimline model—telephones have
gone through quite a few transformations over the
years, most of them for function’s sake. This latest
twist is supposedly for art’s sake, rather than just
usefulness, and it carries $575 price tag to boot!

Artist-sculptor Peter Leve has designed a tele-
phone in the shape of a head carved out of walnut,
with a receiver covered in elkskin. The instru-
ment’s works are inside the head. Grab the nose,
pull it forward, and the face drops on hinges to
reveal the dial. When answering, should you say
“Heads up!” instead of hello? ]

ELEMENTARY ELECTRONICS
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“Looking back on.. Yﬁ&TERQAYD
ONTHE NEWSSTAND,

K ‘

S B e A Ulor DX 18 Fud: Al Ware $0
y = Sereieing Rudie Sots by LLoy

OVER 175 LLUSTRATIONS

O The earliest publications with articles on
wireless or radio were those covering the
then relatively new hobby of electricity and
its experiments. I might say here that the
word ‘“‘experiments” as used then could
easily be replaced by the term “construction
projects” today. These were most popular
at the turn of the century, so watch for
magazines and books whose titles include
“Electricity” and “Experiments.”

While many earlier books and magazines
probably included articles on “How to Build

chs Sets,” we find that a magazine

=

Reminisce with a collector
whose hobby includes both
the magazines of now

and bygone limes.

by George S. Haymans, Jr.

called PopuLArR ELECTRICITY that began
publication in May of 1908 (lasting for 18
issues, until January 1915) had articles
on wireless in almost every issue. One
earlier publication, TECHNICAL WORLD,
whose Volume 1, Number 1 was issued in
March 1904, did, at times, include articles
on wireless. 5

Other carly magazines included MODERN
ELECTRICS, first issued in April 1908 and
continued for six or seven years, which
always carried wireless articles. WIRELESS
AGE, beginning with their first issue in Octo-

JANUARY-FEBRUARY, 1975

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

44

e @ YESTERDAY’'S NEWSSTAND

A rare magazine from the collection of Jim
Fred, e /e’s Antique Radio Corner helmsman.
Cover lines ask the musical question, what
about “Advertising by Radio . . .2’ and, “"How
to Make a Current Supply Set.’” Thanks, Jim!

ber 1913 and continuing for almost twelve
years (lacking but one issue), was the first
successful publication devoted exclusively
to our hobby.

The same vear, 1913, saw ELECTRICAL
EXPERIMENTER join the field with their
May issue. It continued through July 1920,
when the name was changed to SCIENCE
AND INVENTION, a title probably more
familiar to our older readers. Here again
we find a magazine devoted to the “‘experi-
menter” with many construction articles
on “wireless” and, later, “radio” as the
terms’ popularity changed. It continued
publication until mid-1929 when the ef-
fects of the depression brought a long
career to an end.

Still Around. Starting in December 1915
was QST, the monthly publication of The
American Radio Relay League (ARRL). It
1s still being published and is still the official
organ of the ARRL. It is, by far, the longest
lived wireless radio magazine, and with the
exception of a few months during World
War ], its over 60 years of publication show
it truly to be a voice of amateur radio.
Rare is the collector who has a complete
file of QST.

In the same year and month (December
1915) WIRELESS AGE, which had begun in

1913, srarted their Directory of Amateur
Calls. This gave them the distinction of
publishing the first “call book,” other than
earlier Department of Commerce listings.

PaciFic Rapio News started in 1917,
but soon changed its title to Rap10. An un-
usual policy they followed was to publish
only ten issues a year, omitting August and
September. While we do not know the true
facts behind this ten-issues-a-year idea, it
would appear that the then accepted theory
that radio was “no good during the summer”
could have been the basis for their policy.
Another interesting fact about this maga-
zine is that the name of Samuel R. Cowan
appeared as Business Manager and Trea-
surer. This same name later was listed in
CQ magazine as publisher.

RADIO Broapcast published Volume 1,
Number | in May 1922 and covered radio
as a hobby and business. In 1929 it changed
to an “industry” publication, dropping the
format that interested the builder. Its earlier
issues are some of the treasures that can
still be found.

One of the most prolific publishers was
Hugo Gernsback. He started with MODERN
ELECTRICS in 1908 and followed in order
with ELECTRICAL EXPERIMENTER (1913),
Pracrical ELEcTRICS (1921), THE EXPERI-
MENTER (1924), SCIENCE AND INVENTION
(1920). This man left the entire radio in-
dustry in his debt because of his work to
make wireless and radio popular hobbies.
The most successful of Gernsback’s many
magazines was Rab1o NEws. The first issue
in June 1919 brought builders modern—
for that day—projects and the same ob-
jective was followed for 40 years, lacking
just one issue. Here again, a complete set
of Rapio NEws is a challenging goal for
the collector and one that, due to its large

The only technical book on the non-fiction
best seller list, said Time magazine about
the Radio Amateur’'s Handbook. Begun in ‘26.

ErLemMENTARY ELECTRONICS
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These three reprinted
volumes make an excellent
beginning for your library
or collection. They and
more are from Vintage Ra-
dio, Dept. E, Box 2045,
Palos Verdes Peninsula, CA
90274. Expertly revised,
these are fast becoming
the standard reference
books for pro antique
radio collectors.

Rapio

GUIDE

circulation, is possible to attain. (Keep look-
ing . .. I am!) Another very popular Gerns-
back magazine was Rapio CRAFT. It was
begun in 1929, about the time that Gerns-
back was having problems retaining coutrol
of Rabpio NEws, and it followed the same
format as its predecessor but gave more
emphasis to set construction. Due to this,
it will be of real interest to the set collector.

The Next Decades. The thirtics brough:
MobpERN RabpIo to life, though a short one:
only eleven issues were published—July
1931 through March 1933. Probably the
effects of the depression prevented this ex-
cellent magazine from obtaining the neces-
sary circulation to be able to continue, but
its editor, Robert S. Kruse, was a qualified
and recognized radio engineer and his con-
struction articles were oultstanding.

January 1945 saw CQ magazine's first
issue with Samuel R. Cowan, previously
mentioned in connection with Rapro. as
the publisher. This magazine continucs its
popularity today, and while it is orientated
toward ham radio, it does at times print
excellent articles on construction of simu-
lated models of early transmitters and re-
ceivers popular in the '30s. These issues,
though recent, are popular with collectors
because of the information in such articles.

Then 73 magazine was started by Wayne
Green with the October 1960 issue. Wayne
had been editor of CQ magazine for a
number of years. He did provide a new
ham magazine and even today its early
issues are scarce and hard to find. The first
several issues, especially Volume I, No. 1,
are collectot’s items.

Popurar ELECTRONICS issued Volume I,
Number 1, in October 1954, Its early issues
were filled with construction articles which
gained popularity with set builders, but a
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later shift in the publisher’s policy gave
emphasis to hi-fi and industrial electronics.
Current issues do show signs of a return
to articles for builders, but little for the
collector.

Ham Rapio (first issue in March 1968)
is a well founded technical magazine cover-
ing developments in amateur radio. It, too,
has little to interest the old time radio bufi,
but its well written technical articles do
offer a means to keep abreast of new de-
velopments, especially in the solid-state field.

E1L EMENTARY EL ECTRONICS, the bi-month-
ly magazine, has adopted a policy of offer-
ing articles covering many aspects of radio
and electronics. This broad appeal to those
interested in almost any aspect of radio,
including the growing number of antique
and collector hobbists, makes it a well ac-
cepted construction-orientated publication
on electronics. It not only provides the
basics for the beginner. but makes the more
involved projects understandable for all.

Looking Back Again. The ‘“heyday” of
the ’20s brought a number of hardback
“how-to” books for the would-be builder.
1 still have my original copy of Rapio Sim-
PLIFIED by Lewis Kendall and Bod Koehler
(1922). It was my first book about radio
and my notes in it remind me of my first
transmission (with a high frequency buzzer,
no less) when 1 attempted to QSO the local

Naval wireless station, and their reply
scared me off the air!
Laurence M. Cockaday wrote RADIO-

TeLEPHONY For EVERYONE back in 1922,
wherein he covered the basics and also gave
instructions for simple receivers and an-
tennas. It must have been written before
he developed his famous Cockaday Circuit,
as that was not mentioned in his book.
Hugo Gernsback of Rapio News fame
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published Rabio For ALL (1922) following
the same format of basic technical data and
simple construction projects.

Charies R. Leutz of later “Golden Leutz
Set” fame followed in 1924 with his volume
on MODERN RaDIO RECEPTION with slightly
more complicated projects.

The trend seems to have been to make
radio appeal to everyone as most titles
were so worded. Rapio For EVERYONE by
Austin Lescarboura (1923), who was man-
aging editor of Scientific American, is an-
other example. There were many similar
volumes with similar titles—any and all of
which you will find interesting and worth-
while additions to your collection.

Electronic Fiction. Those of us who show
a touch of gray at the temples recall many
titles of the once popular juvenile books,
the most famous of which are the Tom
Swift series . . . or perhaps you only date
back to the Tom Swift Junior series. Every
series, whether it was Tom Swift, The Rover
Boys, The Hill Top Boys, The Boy In-
ventors, or whatever, always had at least
one title dealing with the series hero’s ad-
ventures with wireless or radio. All of these
books, though even more juvenile today
insofar as reading is concerned, are nice
additions to one’s library collection.

Probably the most interesting will be the

Radio Boys scries—and there were two of
these—one written by Allen Chapman back
in the early '20s and published by Grosset
& Dunlap and the other, probably the better
known, written by Gerald Breckenridge
about the same time and published by
A. L. Burt Co. Both series showed author’s
creative imagination by their titles. How-
ever, Breckenridge built his stories around
adventures in different parts of the world,
while Chapman appears to have gone in
for a bit more technical thought behind
his stories; but he, too, had the kids run-
ning all around the globe, without thought
of school, home, or parental guidance. You
will laugh at their antics, but also will en-
joy finding these volumes lying around wait-
ing to be recognized.

The search for the buried treasures of
old-time wireless and radio—the books and
magazines printed back in the "20s and ’30s
—is one of the most fascinating and re-
warding activities for the antique radio
buff. But where to find them, that’s the
question! The answer is that there is no
single source, and looking is half the fun.

There is no possible way in this article to
try and list each and every magazine or
book that would be of interest or value;
the ones that have been listed and discussed
are used as examples so that you would
be guided in your treasure hunt to the
many “lost lodes” that can be found, just
by looking, with some knowledge of their
titles and subjects. Good luck! =

BEEP BEEP FOR SOUND

It’'s a game children play. Just count the
seconds between a flash of lightning and its
clap of thunder and you can roughly calculate
—at a little over one mile for every five sec-
onds—how far away an approaching summer
storm is.

I’s also a game that can give you a good
idea of how Western Electric's new ultrasonic
test set works. Conceived and developed by en-
gincers at WE's Atlanta Works Product En-
gineering Control Center, the test sel measures
the thickness of the plastic jacket applied to
communications cable.

As in the children’s game, sound is used to
measure distance, not in -miles but in millimeters.
The set actually bounces high-frequency sound
pulses (pressure waves) off the inner and outer
surfaces of the cable’s polyethylene jacket,
records the time intervals between echoes and
translates the recorded times into corresponding
jacket thicknesses. These measurements are
used to maintain uniform jacket thickness and
eliminate waste of expensive plastic. L

SAVINGS

WE engineers Luther Boggs (left) and Howard
Flichman demonstrate the way the set’s four sensors
pick up the echoes of high-frequency sound pulses
(pressure waves) bounced off the inner and outer
surfaces of polyethylene cahle jacketing.

ELEMENTARY ELECTRONICS
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With electric power at top price,
you will want to conserve it more than ever!

by Thomas R. Fox

omething’s been hanging in there too
S long drawing current all the time,

and it's costing you a bundle! What
is it? Who knows? But you can find out
with this simple electromechanical counter
driven by a single integrated circuit and
connected to the *“‘on” switch of an eclec-
trical device, or appliance, or any electric-
start engine.

By combining an up-to-the-minute in-
tegrated circuit with the old reliable eclec-
tromechanical counter, you can make an
ultra-simple and incxpensive elapsed time
meter. The 555-type timer used here is
a very handy IC because it is amazingly
stable and accurate; its timing isn’t signifi-
cantly affected even if the supply voltage
varies widely.

The circuit, centering around the 555
timer, emits half-a-second negative pulses
once every 60 seconds. This short, power-
stingy pulse triggers the electromechanical
counter whose memory requires no power
whatever. The 555 output is sufficient to
drive the counter directly, which simplifies
things quite a bit.

Put It Together. Since the entire project
minus power supply has fewer than ten
parts, construction is a snap. If the meter
is to be used in outdoor equipment, one of
the first things to be done is to find a pro-
tected spot in the equipment to mount the
circuit.

JANUARY-FEBRUARY, 1975

If the meter is to be used indoors to
count the minutes a TV is on a month, for
instance, a case should be used to mount
the counter. An IC socket can be used
for the 555 or connections can be soldered
directly to its leads if proper precautions
against overheating are taken. Use a 20-
ohm, Ya-watt resistor in series with one
lead of counter Z1 if the ineter is to be
built into outdoor equipment that uses a
12-volt battery. With 6-volt systems or
with one of the AC power supplies, elimin-
ate the series resistor.

Connect a 6 or 12-volt battery used in
the machine or, if it is to be built for in-
door use, use four “D” cells in series or a
6-volt lantern battery to calibrate the meter.

With R1 set near its mid-point, the
counter should advance one step every 55-
60 seconds. Adjust R1 so that the counter
clicks exactly every 60 seconds (decreasing
the resistance of R1 decreases the time).

For Outdoor Engine Use. Since it is the
most common, your machine probably has
a negative ground electrical system (nega-
tive battery terminal connected to chassis).
However, make sure by either examining
the electrical wiring diagram or by using
a voltmeter.

In negative ground systems, connect a
wire to a terminal on the key switch (not
to a terminal that is connected directly to
the battery) to point “A” on the schematic.
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TIME TALLY

Connect a wire from point “B” to the nega-
tive terminal of the battery or to any con-
venient ground. [f the timer runs even
with the switch off, you’ve connected point
“A” directly to the battery, bypassing the
switch. Try another terminal on the key
switch (a voltmeter comes in handy when
tracing circuitry). Before making the final
installation, make sure the Time Tally
works only when the key switch is on.

With positive ground systems, connect
point “B” to a terminal on the key switch
and point “A” to a ground. The counter
itself can be mounted in any location where
the numbers can be read. It is not necessary
to mount it in the front panel.

Since the Time Tally records minutes,
not hours, the “hours” usually referred to in
the owner’'s manual should first be con-
verted to minutes by multiplying the hours
by 60. For instance, a 25 hour maintenance
schedule should be changed to a 25X60=
1500 minute schedule. It is most con-
venient to make the change right in the
manual. It is also helpful to record the
last minute you serviced the engine.

For Indoor Appliance Use. Use the Time
Tally to find out which appliances are
gobbling up those expensive kilowatt-hours.
Use the following formula to find the exact
costs of those “suspected” appliances.

¥/ MONTH= (MINUTES useD/60,000)
(APPLIANCE WATTAGE) (RATE IN $/KWH)

The electric rate is now usually in the
vicinity of $.05 a kWh.

There are two ways of connecting the
Time Tally to the appliance being timed.
The simplest, in theory at least, is to con-
nect a 6 or 12-volt power supply directly
to the appliance on-off switch as shown
in Fig. 1. However, because the switch
is often in a tight corner, this approach is
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PARTS LIST FOR TIME TALLY

C1—20 uF Tantalum capacitor, 20 VDC or better
Note. Common electrolytic capacitors may be
used with some loss of timing accuracy.

C€2—0.01 uF capacitor, any type, 12 VDC or bet-
ter (Radio Shack 272-1065 or equiv.)

IC1—555-type timer (Radio Shack 276-1723 or
equiv.)

R1—2 Megohm potentiometer, linear taper (Rad-
dio Shack 270-093 or equiv.)

R2—2.2 Megohm, Y2-watt resistor (Radio Shack
271-000 or equiv.)

R3—15,000-0hm, Y2-watt resistor (Radio Shack
271-000 or equiv.)

R4—22-ohm, Y2-watt resistor (Radio Shack 271-
000 or equiv.)

Z1—Electromechanical counter,
surplus type
Note. Author used ITT type CE50BN5014U.
These units are available for $4.95 each plus
postage for 10 oz. from BA, 3199 Mercer,
Kansas City, Mo 64111,

—AAA

6-VvDC, 5-digit,

which makes the Time Tally even more
versatile, is shown in Fig. 2. With this
set-up, one merely plugs the apphance into
the Time Tally plug. The appliance
switch is left on so that the appliance can
only be turned on or off by using the
Time Tally switch.

Other Uses. The Time Tally can be used
in an auto to, say, time the length of driv-
ing time for a trip. Here the Time Tally
should be connected as described in the
outdoor ecngine use scction.

sometimes  difficult.  Another approach, (Continued on page 100)
e ——— o 1 . .
E APPLIANCE 'S E et PO\'/:vIEgR' C20RD SWITCH RATED AT 154
 OFF-ON switeH 4 6-12 RATED AT . t Lz
' vDC 1 +>A
i S 1VC L coe e & 115 VAC H 3VAc c3
' g POWER . E - B
| TO REST OF ! SuPPLY .34 TO 1A RATING
! APPLIANCE ! #14 WIRE #I4WIRE
I CIRCUITRY ! PLUG RATED AT 154
L T p——— -
Putting Time Tally to work. Use Fig. 1 set-up with permanent installations; Fig. 2 shows
AC-DC supply. Diode D2 is rated at 1 amp., capacitor €3 is 10 uF at 15 VDC or better.
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You can make your own...

hirfian Photographs

Are Kirlian electrophotographs actually pictures of life forces as many para-
psychologists contend, or are they nothing mcre than fascinating corona dis-
charges? Now you can make vour own Kirlian

electrophotographs and decide for yourself!

by Jorma Hyypia

AP! In a darkened room you press a but-
ton to wn.eash 12,000 volts or more of
potential energy to generate a crackling
lavender-blue electrical discharge be-
- tween your finger and the electrode of
: a high-voltage generator. Minutes
later you have a picture of what hap-
pened, on a sheet af photographic
film or printing papar.
If vou are a parapsychology buff,
¢ il probably won’t take much to
- persuade you that those curi-
aus “Kirlian”’ images reveal
*‘life forces” that are being
squirted out ol your bio-aero-
sol system by the electro-
Freon pressure of applied
potential. If you have as
= much tromble accepting
R4 = this kind of electro-ecto-
H9\%: plasm theorizing as 1 do,
Ned?~ you will see only some fas-
™ cinating pictures of corona
discharges. Either way, you can have
hours of fun zapping everything from
fingers o begonia leaves and old
razor blades using the simple equip-
ment described here. Of course,
making the pictures is only half the
fun.' Explaining them fully is the
mor2 challenging aspect of this
type of experimenting; the " an-
swers don’t come easily in all
cases even if you by-pass those
slippery metaphysical think-
outs. For example, if  you
make your electrophotos in
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color, you will now and then obtain bright
red flares as well as the more common bluish
patterns. I think any hot-shot color photog-
rapher would know the probable answer
off hand, but the parapsychologist will be
stonc deaf to such explanations. What I'm
getting at is this: whatever your viewpoint
may be, Kirlian photography is the stuff of
which controversy is generated!

The Beginning. Actually, there’s nothing
very new about electrophotography per se;
it's the psychic interpretation that is giving
the technique a new look. It all started with
Mr. and Mrs. Kirlian—citizens of the USSR
—who “rediscovered” what Nikola Tesla had
fooled around with a very long time ago.
Now there is a world-wide Kirlian cult com-
posed of folk who seem to think the sup-
posed psychic phenomenon is adequately
explained just by coining such descriptive
phrases as “energy flow,” “life force,” “bio-
plasma,” “glow of life,” “life aura,” and
so on ad infinitum. And then there are the
scientific “experts” who whip up ready ex-
planations that are equally incomprehensi-
ble. Like the NASA consultant who had to
bring in chemical fog, the Xerox process,
electromagnetic wave physics, particle acou-

Kirlian kit available from Edmund
Scientific Co. includes a 3-8 volt variable
transformer, high-voltage induction coil,

aluminum plate electrode, plate glass
dielectric and a photographer’s changing
bag for use as a portable darkroom.

stics and even microwave ovens to explain
how “non-visible” radiation could produce
images on photographic film. Non-visible?
The learned consultant needs new glasses!
He theorizes that electromagnetic “heat”
radiation in the finger of the subject creates
a heat fog effect on the silver in the photo-
graphic emulsion to produce the image. But
whence cometh such heat radiation when
a stone-cold razor blade is used to make
virtually identical pictures? The point is
this: don’t make any heavy bets on any-
thing you read about Kirlian photos unless
you have done at least a little experimenting
on your own. If you want such first hand
knowhow, here’s how to get it.

Power Sources. Kirlian photographs can
be made using any equipment capable of
generating high-voltage, low-amperage cur-
rents—notably Tesla or Oudin coils, or an
auto ignition “spark” coil. If you don’t have
such equipment on hand, you can get all
you need from Edmund Scientific Co. (Bar-
rington, NJ 08007) by ordering a new Kir-
lian Kit (stock No. 71,938 . . . $49.95
ppd.). The kit includes a variable 3-8 volt
transformer; a high-voltage, high frequency
induction coil; aluminum plate electrode;
plate glass dielectric; connecting wires; a
photographic changing bag for usec as a
portable darkroom; full instructions. An
extra ten bucks will bring a box of 20
color slides (Stock No. P-42116) showing
Kirlian patterns of subjects ranging from
the fingers of a faith healer to coins and
wedding rings. Also available is a book
covering subjects related to electrophotog-
raphy: Galaxies of Life by Stanley Kripp-
ner and Daniel Rubin (Stock No. 9461

. $6.75) contains the proceedings of
the “First Western Hemisphere Conference
on Kirlian Photography, Acupuncture and
the Human Aura,” and other related in-
formation.

To make a Kirlian photograph you sim-
ply plug the induction coil into the low-
voltage transformer, attach the single high-
voltage lead on the coil to the underside
of a 4-in. x 5-in. aluminum plate, and cover
the aluminum with the %4-in. thick sheet
of glass which acts as a dielectric. Set the
transformer voltage anywhere within its
range <(start with the lowest setting when
making pictures of your fingers), place a
sheet of photographic film or even enlarging
paper emulsion side up on the glass, place
your finger on the film or paper, and ex-
pose by turning the transformer switch to

ELeMENTARY ELECTRONICS
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oN position for a short time—anywhere
from a fraction of a second to a half min-
ute. Process the film or paper in the con-
ventional manner to obtain a  negative
image of the corona discharge (black pat-
tern on a white or clear background),
print from this negative to produce a posi-
tive showing a white image on a black
background. Actually, the negative image
contains all the visual information needed
to make an analysis of the picture.

Color pictures of course are far more
dramatic than black-and-white pbotos, and
they also have the advantage of showing
up various colors that monochrome emul-
sions cannot detect. Edmund suggests that
you use Polaroid 4x5 sheet film, tvpe 58,
to make color shots quickly and ecasily. In
addition to the film, you need a Polaroid
Land Film Holder No. 500 or 545 for
developing the film. Note that you do not
nced a camera. Instructions that come with
the Edmund Kirlian Kit provide hints about
proper exposure times. You are also told
how to utilize such other color tilms as
high speed Ektachrome and Kodachrome
X

Start With Paper. 1 would strongly urge
that you begin your Kirlian experimenta-

JANUARY-FEBRUARY, 1975

Pre-wired induction coil
is simply plugged

into transformer, and
high-voltage lead

is taped to underside

of aluminum

electrode to prepare
the kit for operation.

tion using photographic enlarging paper
rather than tilm for several reasons: (1)
the paper is plenry fast enough for short
exposure times, (2) it’s far less expensive
than film, especially color film, (3) you see
the results within minutes after making
each exposure, (4) you can work under
a darkroom safelight rather than fumble
around in the dark as s necessary when
using film.

There are no special tricks to making
the paper negative. Just expose and develop
in the normal fashion. Using a fast-speed
larging paper in water until it is limp,
is best), I found that good cxposure times

Photographic paper {or film) is taped to
top of glass plate. To make an exposuvre,
as of finger, place subject on the paper
or film and apply power momentarily.

Electrode with covering glass plate are
taped to top of cardboard box used to ship
the kit. For safety, induction coil is
placed inside the box. Photo timer
(not included in Edmund Kit of parts)
is convenient accessory when making
a series of comparative exposures.
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ranged from about a half second to five
scconds, depending on whether the trans-
former was sct at the high or low end
of the 3-8 volt range. The longer you ex-
pose, the larger will be the discharge pat-
tern in the print. Incidentally, this is just
one reason why I am inclined to be very
skeptical about photographs that purport
to show changes in a subject's emotional
state as evidenced by variations in Kirlian
images. The image can be materially altered
by such factors as time of exposure, de-
velopment time, temperature and freshness
of the devolping solution, dampness of the
subject, and how firmly the subject is
pressed against the photographic emulsion
during an exposure. If you have a dark-
room timer of the kind used to control
exposure times of a photo enlarger, by
all means operate the transformer with it
so that can provide reasonably consistent
exposures in any comparative series you
make. Also stick to a set development time.
If you want to print positive images from
your paper negatives, first wash the paper
negatives thoroughly to remove most of
the fixer. Soak an unexposed sheet of en-
larging paper in water until it is limp,
then lay it emulsion side up on flat sur-
face (sheet of glass, formica, for example).
Place the wer paper negative on it face
down (emulsion-to-emulsion) and roll the
sheets into intimate contact with a print
roller. The light from an enlarger can be
used to expose the fresh sheet of paper,
through the paper negative. Again develop
in the normal manner. As | said, single-
weight glossy paper is best for this purpose.
Incidentally, all the black-and-white Kir-
lian photos shown in this article were made
in just this manner. Unfortunately, the
reproduced pictures do not even begin to
show the fine detail present in the original
pictures. If the first negarive prints you
make look blurred, it's probably because
you are not getting the subject flat enough
against the paper (or film) during the
corona discharge exposure. Hold the sub-
ject down with a block of wood or other
non-conducting object during exposure.
Cumulative Events. Actually, Kirlian still
photographs are not pictures of single ev-
ents, but in fact represent the cumulative
total of a great many short-term discharge

Wire to earth ground is used when
Kirlianizing objects other than humans.
The corona discharge, as around this
silver dollar, is clearly visible in a dark
room. A double exposure was used in
this camera shot to show the wire and
coin surface, and the cumulative effect
of prolonged Kirlian discharge.

events. It's akin to opening the shutter of a
camera and leaving it open throughout a
dark night to record on the same film
dozens of lightning flashes during a storm.
The result is a Wow! Gee whiz! effect
with streaks of lightning all over the film.

The only way to study the electrophoto-
graphic sequence of events is by taking
motion pictures—a job not within the scope
of a low-budget experimenter. A procedure
has been worked out by G. K. Poock and
P. W. Sparks researchers at the U.S. Naval
Postgraduate School, Man-Machine Systems
Design Laboratory, Operations Research
and Administrative Sciences Department
(Monterey, Calif.). Instead of using an
opaque metal clectrode as in the experi-
ments described here, they prepared an
electrode that could transmit 90% of light
beamed at it by vaporizing a thin coating
of aluminum onto glass. Thus it was pos-
sible 10 aim a movie camera through the
electrode at the underside of the subject
being Kirlianized. However, this in itself
wasn't enough because the corona discharge
light was too fecble to create an image
on the movie film. The answer: intensify
the weak light first by passing it through
an image intensifier capable of strengthen-
ing the light image by a factor of about
50.000! The resulting color motion pictures
of the fluctuating discharge coronas are

ELEMENTARY ELECTRONICS
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truly spectacular, according to Poock and
Sparks.

Caution Advisable.
warns that the equipment they provide for
making Kirlian photographs is nor a toy for
children! They advise that you “exercise

Edmund Scientific

care around the high voltage induction
coil where voltages in excess of 12,000
are present. The power output of the equip-
ment is insufficient to cause injury to a
healthy person, but careless use could result
in unpleasant shocks.”

To avoid very unpleasant shocks, keep
the 4x5 inch aluminum eclecirode covered
with the shect of plate glass at all times.
You can then place your finger on the glass
and feel nothing more than a prickly sort
of tingle. If you feel squeamish, make your
first tests with the transformer set at 3
volts, and increase the voltage gradually
1o the maximum of 8 volts. By all means
start with the low voltage setting if you
place the entire palm and fingers of your
hand on the glass because the far larger
surface that is exposed produces a much
stronger tingle!

Every object placed on the glass must
be grounded in some fashion or the corona
discharge will not occur. Your body is
enough when you Kirlianize your finger.

DRY Q{310

LIGHT  mety FIRM
PRESSURE PRESSURE
DAMP. =ty Ead

e DAMP.
FIRM FiRn

PRESSURE L AT

b o

JaNUARY-FEBRUARY, 1975

Discharge corona at left was
obtained by placing an
aluminum lens shade on the
photo paper. Reproduction
does not show the fine, fur-like
texture of the corona. For right
picture, rim of the lens shade
was dampened slightly.
Corona inside the ring now
consists mainly of compact
flare bristles not unlike the
bristles on a toothbrush

If you want the picture of a leaf, you can
ground it by holding it down with a finger-
tip. But don’t do that when the subject is
metallic—a coin for example—because you
will feel it much more strongly. My prac-
tice is to ground all subjects (with one
exception: me') by running a wire from
the object to an earth ground, like a wafer
pipe. This leaves my hands free to make
the exposure without risking being zapped.

Be especially careful to avoid touching
an earth ground or an electrical appliance
with any part of your body when you have
your finger on the activated discharge plate.
When you reach to turn on the transformer
touch only the switch button. Better yet,
let someone else turn the transformer on
and off.

The transformer supplied with the Ed-
mund kit has two output jacks—one for
banana plugs (which you use) and another
for connecting microscope accessory equip-
ment. You don’t need the latter jack, but
because it is on the side of the transformer,
just below the on-off push button, it’s very
casy to touch accidentally when making an
exposure. The result? ZAP! Cover this un-
used jack with thick rubber electrician’s
tape and then with regular plastic electrical

(Continued on page 100)

Variations in corona effects
are often attributed to waxing
and waning of "'Life Forces,”
but at these finger patterns
show, the different effects

are more likely to be due to
such factors as the dampness
of the object or how firmly it
is pressed against the photo-
graphic paper or film. Images
shown here are paper
negatives which could be
contact printed to yield
positives {(white coronas on
black backgrounds) shown in
other electrophotos in this article.
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one better.

We train you ontwo TV’s

instead of one
(You keep hoth)

—Alitttis R

Januvary-Fesruary, 1975

With Sylvania's Master TV Career Pro-
gram, you get not just one but two TV
sets. Color and Black & White. Both
solid-state. Both designed to give you
the solid, practical experience you
need. Both yours to build, learn with
and keep.

With all Sylvania Career Pro-
grams you get our exclusive Autotext
method of instruction, a modern
step-by-step approach to learning,
which gets you through the basics of
electronics quickly and easily.

An optional Cassette System, a
technigue that adds anextradimension
to learning. It's almost like having an
instructor right in your own home. As
you play the tapes, he'll guide you
through your lessons, explaining as
you read, going over schematics and
reinforcing everything you learn!

Plus a choice of Programs that
can lead to any number of career goals.
In TV, communications, automation,
digital and solid-state electronics. And
in fields you haven't even dreamed of.

Plus specialized advanced train-
ing and carefully-engineered Project
Kits for that “hands-on™ training you

need to make it in the world of
electronics.

Throughout your training,
Sylvania makes that extra effort to go
one better.

Send the card or mail in cou-
pon today for our FREE Catalog. And
go with Sylvania.

" SWLWANIA Technical Schools |
Home Study Division 2465010
Sylvania Technical Systems. inc

909 Third Avenue

New.York, N.Y. 10022

Please send meFREE llustratedcareer
catalog. | understandthat!iamunderno
obligation.

Name _

Address E—

City.

State_..__ .

2ipr

Age.

Veterans: Check here O
S S U, 4
Coior cabinet optional

SYWAN

I
]
1
I
I
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|
|
1
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|
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Electronics n*?’ the_ 'News!

It Started With an Iceberg

More than 1500 persons lost their
when the submerged foot of an unsecn iceberg
ripped the luxury liner Titanic from stem to
stern on her maiden voyage in 1912, The In-
ternational lce Patrol was launched the follow-
ing year and U.S. Coast Guard cutters began
their annual patrols of the North Atlantic
shipping lanes off Newfoundland. To dissolve
the oversize ice cubes they tried explosives and
even painted the ice islands in heat-absorbing
colors, but the giant bergs were indestructible.
Turning to ways to improve detection, whistles
were blown in hopes of hearing & warning echo
and changes in water temperature were ob-
scrved carefully.

The following year. Submarine Signal Com-
pany propo-ed an excellent experiment with
an underwater noisemaker called an oscillator.
The scheme involved sending out an underwater
“thunder clap™ and listening for the echo that
bounced buck when the sound wave hit an
iceberg.

Professor Reginald Fessenden, the oscillator’s
inventor, and two other scientists from the
Boston firm sailed for the Grand Banks in the
cutter Miami during the 1914 Ice Patrol.
When they sighted their first berg the ship came
close aboard. the oscillator was lowered ten
feet below the surface, and the noise pulses
were begun.

Professor Fessenden used a stop walch to
measure the time that it took for the signal
to leave the ship and return. Earlier researchers
had determined the speed of sound in water
s0 the distance to the iceberg could be calcu-
lated from the elapsed time.

The echoes were strong at 200 yards. Al-
hough special hydrophones had been installed
inside water tanks in the ship’s bilges. the re-
turning echoes were heard clearly throughout
the ship without listening equipment.

The ship moved out to a half mile, a mile.
and then a mile and a half. But a strong echo
persisted at one mile even after they opened
the range to two miles. The non-directional
sound waves were bouncing off the mile-deep
ocean floor as well as off the iceberg.

World War I brought an immediate priority
for research into underwater sound detection
of submarines and depth sounding research
was postponed.

Following the war, a complete bottom de-

lives

tection system was built for the Coast and
Geodetic Survey ship Lvdonia, which immedi-
ately went to work collecting soundings for
chart-making at an unprecedented rate.

Professor Fessenden’s oscillator never did
become popular as an iceberg detector. The
Coast Guard still maintains the “find and tell”
patrols locating bergs and broadcasting their
positions, but all over the world millions of
boatmen and professional muariners enjoy the
convenience and safety of electronic depth
sounding.

3 Ways to Cook a Roast

A special “omni-oven”™ developed for the
U.S. Army Natick Laboratories is aiding re-
scarchers in a long-term, computer-controlled
cooking project to bring better meals to the
nation’s soldiers, sailors, marines, and airmen.

A cousin to large steam sterilizers used in
hospitals, the stainless steel chamber is really
a pressure cooker to which have been added
an infrared energy source and special genera-
tors to produce microwave energy at two dif-
ferent frequencies.

Most servicemen and women who were ever
stationed at a large base or aboard a capital
ship are familiar with the dried-owt, overcooked

Raytheon’s Omni-Oven comhines microwave energy,
infrared, and a steam pressure cooker in one oven.

roast. Raytheon’s theoretical studies suggest
that military cooking can be optimized and
arrive at a combination of cooking methods.
Exact instructions can be standardized and
keyed to the packaging of roasts so that our
military cooks can consistently serve roasts
that are more appetizing and more nourishing.
There are economic benefits, too. Beef is the
government’s largest commissary procurement
item in terms of both price and quantity. Roast
heef is served an average of 40 times a year
at military bases and the ordering formula
provides for 40 pounds of beef for every 100
(Continued on puge 94)
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O Everything considered, the most important
characteristic of a given CB communications
system is the modulation. In fact, modulation
is the most important characteristic of any
system which relies on the human voice for
transmitting intelligence—CB, amateur radio,
military or space exploration. The most sensi-
tive receiver is worthless if an incoming S9
signal is garbled, or masked by noise and dis-
tortion. The most powerful transmitter is simi-
larly worthless if there isn’t enough modula-
tion to get the intelligence-carrying voice over
the atmospheric or man-made noise level

If we assume that a transmitier’s basic modu-
lation system is distortion free, there exists a
fixed limit to the amount of modulation thai
can be impressed on the carrier signal. If we
attempt to exceed the limit of modulation by
simply turning up the modulation level, say
by increasing the gain of the microphone pre-
amplifier, we then generate excess distortion
which will tend to garble the voice when the
received signal is weak. When the received
signal is strong. distortion often appears to be

1 RF CARRIER

TRANSMITTED SIGNAL

20
— VOLTS _100% POSITIVE MODULATION
(FULL POWER OUTPUT)
10
VOLTS
r ¥

by the Elementary Electronics Editorial Staff

increased 1alk power because there appears to
be more modulation. It is this characteristic of
apparens increase in the talk power of strong
signals that often gives the CBer a false sense
of accomplishment. He fails to realize that
when the signal strength falls into the noise
leve] the audio becomes almost unintelligible;
it might sound to the ear as though a lot of ralk
power existed, but the truth is, little in the way
of intelligence is extracied by the listener.

The fixed limit of modulation for an AM
or SSB transmitter is termed 100 percent
modulation. Actually. there is a condition
known as 100 percent negative modulation,
as well as a condition of 100 percent positive
modulation. Fig. 1 shows how modulation is
handled for AM transmitters. Assume the car-
rier wave produced by the transmitter is 10
volis. If we impress a 10 volt peak-10-peak au-
dio sine wave on the RF carrier. at the positive
peak of the sign wave, the output voltage would
be 20 volts peak—twice the RF level. When the
positive peak is twice the quiescent RF value
we say the modulation is 100 percent positive.

MODULATION SIGNAL

L 4
s [+
N 3

When modulation is any
value up to 100 percent
positive and negative, the
recovered audio in the
receiver is an exact repro-
duction of the modulator’s
input—the voice. Distortion is
miminmal and maximum
intelligence is received.

MODULATION SIGNAL
RECOVERED BY RECEIVER

100% NEGATIVE MODULATION
(ZERO POWER OUTPUT)

/4 il

MIRROR IMAGE REMOVED

BY RECEIVER
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Note that at the negative peak (trough) of the
sine wave, the RF output voltage has been
driven precisely to zero output; when the RF
output is zero we say we have 100 percent neg-
ative modulation. The receiver. strips away the
RF in the detector, and what remains to be fed
to the speaker is a sine wave which is a replica
of the original sine wave modulation.

Moving On. But look what happens if we in-
crease the modulation voltage as shown in Fig.
2. The positive peak simply increases the RF
output more than twice the quiescient value.
No greal problem here, even though the FCC
does not allow greater than 100 percent posi-
tive modulation of CB equipment. But now look
at the negative modulation. The carrier has
been driven to zero output (cutoff) for an ex-
tended period. The recovered waveform at the
receiver no longer represents the original sine
wave modulation; it is distorted. The greater
the degree of excess negative modulation, the
greater will be the distortion.

In addition to modulation distortion, the
transmitter now produces sideband interference
which doesn’t exist if the modulation is limited
to 100 percent. Up to 100 percent modulation,
the sidebands are exactly as wide as the highest
modulating frequency. If the modulating fre-
quency is 3000 Hz, there will be a sideband
3000 Hz above and below the carrier frequency.
That’s as it’s supposed to be. But when the RF
signal is driven into negative overmodulation,
the clipping produces harmonics of the 3000 Hz
modulation; therefore, the highest modulation
frequency becomes that of the harmonics: 6000
Hz, 9000 Hz, 12,000 Hz and higher. The greater
the degree of overmodulation, the greater the
harmonic sidebands. These sideband frequencies
now extend the carrier signal into adjacent
channels, so the overmodulation (in addition to

2 RF CARRIER

TRANSMITTED SIGNAL
200% POSITIVE MODULATION

» (DOUBLE FULL POWER OUTPUT)

. /L
VOLTS

MODULATION SIGNAL

T

i

DISTORTED

200% NEGATIVE MODULATION
(ZERO POWER OUTPUT)

MODULATION

i 1 L]
ofs AR /\/ e

the signal’s distortion) now interferes with users
of other CB channels.

Since exceeding the 100% modulation limit
results in severe modulation distortion and side-
band interference, how then can we increase
the talk power of a CB transceiver and still
maintain no higher than 100 percent modula-
tion? The answer is in the several varieties of
talk power boosters.

What Should You Boost? Talk power boost-
ers depend on two characteristics of the human
ear. First, intelligence is carried predominantly
by the higher voice frequencies; the lower fre-
quencies provide the essential tone characteris-
tics by which we can recognize the speaker.
They convey little intelligence, yet they use the
most modulation power. Secondly, the ear is
primarily sensitive to average, not peak, power;
yet the peak power of the human voice is 10 to
100 times that of the average power (10 dB to
20 dB higher). For most applications it is ac-
cepted that peak power of the voice is consid-
ered to be 10 dB higher than average power.

Though the ear responds to average power,
it is the peak modulation power which deter-
mines the percent modulation of the transmit-
ter.

A first step to increasing talk power is the
suppression of those frequencies which require
modulation power but do not contribute much
to intelligence. By eliminating the frequencies
below approximately 300 Hz and above 3000
Hz—either at the microphone or through pre-
amplifier design—better than 80 percent of the
intelligence is preserved, while the power-hun-
gry lower frequencies are eliminated. (The tele-
phone is a good example of this technique; its
“tinny” sound might not be natural, but most
of the message gets through without much pow-
er behind it.) We can now raise the level of the
300 to 3000 Hz frequencies and still stay within
100 percent modulation, thereby increasing
talk power at the receiver end of the system.

What Can You Chop? Next, we chop off the

Excessive distortion in your
transmitted signal is caused by
overdriving the modulator, which,
in turn, can overmodulate the
carrier. Overmodulation causes
the carrier to be “pinched off’’
during excessive negative-going
portions of the modulating signal
as shown. Actually, since over
100 percent modulation on the
positive peaks can increase

talk power without introducing
distortion, the FCC allows some
services to engage in this
’selective’” overmodulation.

ErEMENTARY ELECTRONICS
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CLIPPER

BASIC VOICE SIGNAL

WU U\

OUTPUT FROM CLIPPER

OUTPUT FROM FILTER
MODULATES TRANSMITTER

FILTER

—

4 AUTOMATIC VARIABLE

Fig. 3 illustrates the action of a clipper

circuit on a speech waveform. Fig. 4 looks as
though our draftsman hits the bottle too much!
Actually, it's a freehand reproduction of a typical
voice waveform passed through a compressor.

GAIN AMPLIFIER

COMPRESSOR

—

BASIC VOICE SIGNAL

MODULATION QUT OF
COMPRESSOR

peaks of the signals, for they contribute very
little, if anything, to what the ear senses. The
earliest form of clipping was ua device called
.. . you guessed it, a clipper. Figure 3 shows
how it works. The audio signal is passed
through the clipper and the peaks are elimi-
nated. If this signal was fed to a transmitter,
we might get anywhere from 10 to SO percent
modulation depending on the amount of clip-
ping, called clipping depth. So we increase the
signal level by exactly the degree of clipping,
thereby raising the average voice level some 6
to 10 dB. But what of the harmonics caused by
the clipper? Since we’re distorting the modula-
tion waveform through clipping, won’t har-
monics be generated which will cause sideband
splatter? The answer is no! The output of the
clipper is passed through a filter which attenu-
ates all signals above 3000 Hz, thereby reduc-
ing or eliminating the harmonics and their
interference.

But clippers are difficult to adjust to precise
operating level, difficult to maintain once in ad-
justment, and good filters cost money. Thanks to
modern solid state devices we can accomplish
the same ends through compression, a form of
automatic electronic microphone gain control
which suppresses the peaks and boosts the weak-
er voice sounds without generating excess dis-
tortion. Not only is the compressor basically
efficient and inexpensive, there is no need for
signal filtering.

Voice Cinch. Figure 4 shows how a compres-
sor works. The compression amplifier normally
works at maximum gain so the weaker sounds
get maximum amplification. As the voice tends
to get louder, electronic feedback control auto-
matically reduces the amplifier’s output so that
the strong voice sounds are not much louder
than the weaker sounds. Everything is now at
more or less the same volume level, and the

JAaNUARY-FEBRUARY, 1975

signal peaks of the stronger sounds have been
eliminated. If this compressed modulation is ap-
plied to the transmitter so that the strongest
sounds are at 100 percent modulation the weak-
er sounds will similarly be at 100 percent mod-
ulation, or close to it. Through one device we
have substantially increased the average voice
power and brought up the weaker voice sounds
to 100 percent modulation—that’s what talk
power is all about. (It’s the same technique
used in making TV commercials, and is the
reason the commercials sound -
so much louder than the nor-
mal program level.)

Combine a limited frequency
response with compression and |\ ———
you end up with a transmitted
signal that comes in like gang-
busters on a wave of audio. s

Whisper Or Shout? Back in the early days of
CB, very few transceivers incorporated a talk
power booster such as a clipper or compressor;
most were only available as optional acces-
sories. As solid-state devices were improved,
compressors were designed into some of the
higher priced rigs; these talk power boost cir-
cuits were called range gain, range boost, or
some such similar term which implied extra
range through extra talk power. On the other
side of the coin, however, some manufacturers
tried to take advantage of the reputation of
true talk power boosting devices by simply pro-
viding tremendous microphone preamplifica-
tion, which saturated the following amplifier; in
effect, the saturated amplifer functions as a
clipper, but there is no harmonic filter. The
signal is heavily distorted and when received at
“S9” sounds terrific, but at low signal strengths
the modulation is garbage. Many inexpensive
transceivers still try getting away with this trick,
and the only way to avoid garbled modulation
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wi MIKES
TALK POWER

)
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EP. 1
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is to drop the voice level 1o a
whisper.

On the other hand, some CB
transceivers do not have 100
percent modulation limiting at
the™lower voice frequencies. so
the microphone preamplification
was designed to be low to pre-
vent overmodulation: with these
rigs, you virtually must scream

g

Circle No. 22 on Reader Service Page

«, Communication mikes
PRt

>

.. made for CB operators.

~made by Turner are .

M3 for mobile, left,

and Plus Three, right,
“".*, for base both have
built-in compressor
amps with gain pots.

into the mike to ger sufficient
modulation on the carrier.

How To Add Talk Power. If your present
transceiver doesn’t already have some form of
built-in talk power boosier, you can easily add
your own: several microphones are available
which have some form of taik power amplifier
built into either the case or the base.

For example. the Turner +3 stand base mi-
crophone and M43 mobile microphone both
have built-in preamplifiers and compressors.
Other microphones such as the Shure 444T
have built-in preamplifiers with output control
for providing “extra” gain for those transceivers
which require a shout for full modulation.
Bear in mind, however, that a modulation
meter must be used with amplified mikes to
avoid overmodulation——not every transceiver
which makes the claim to 100 percent modula-
tion limiting really has it at «l/ frequencies.

If your rig is putting out just the right
amount of talk power for you, there’s always
the possibility of getting betrer sound quality
with a better mike. CB transceivers are usually

wwMORE MIKES

supplied with the least expensive microphone,
and the sound quality isn’t all that good to be-
gin with. Every microphone manufacturer has
a communications microphone line with sound
quality ranging from just passable to superb.
You can always upgrade your station with a
quality communications mike from Astatic,
Electro-Voice, Shure, Turner, etc. For those of
you who would like fands-free operation, Telex
has a line of headphones with attached boom
microphones.

SSB Is A No No. While talk power devices
are very effective for AM transmitters they can
often result in the destruction of an SSB trans-
mitter. In particular, the steep wavefronts caused
by a clipper can attemmpt to drive an SSB RF
amplifier towards infinite power output—it does
nothing for the modulation and can destroy the
amplifier. Compressors which work on the
voice’s dynamic range—boosting the lower vol-
ume but not affecting the signal peaks—otler

(Continuned on page 104)

® Electro-Voice 619TR
= clipper-compressor
microphone.

Shure 444T base mike
has gain control,
push-to-talk bar.

QTR R T

Turner Roadking 70.
New amplified mike

has road noise
cancellation feature.

T IIRNEN T
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by Kathi Martin KGK3916

O Celia was always willing to lend a hand
when I was putting up sky hooks or doing
a mobile installation, so I was just paying
back many favors by driving this new col-
lege student up to her home away from
home for the next four years. The college
was bad enough, giving hundreds of ex-
high school students a handful of nothing
on their first day, but the New England
Tel Co had a real swifty going. Seems they
pulled out every dormitory phone so that
incoming students had to cough up a $5
installation charge every year. And to make
sure they got their pound of flesh there was
like one public phone per several hundred
students—you get your own phone or for-
get about using it!

The problem was that Celia couldn’t
open a bank account in town to cash Pop’s
checks without a P.O. box number, and
the college computer was running several
hundred students behind on the numbers.
I offered to drive to the bank in town and
call back for her number (if it ever came
out of the computer), but then we re-
membered! No phone until she coughed
up five clams.

Okay, wc'll use CB. But I had cleaned
out the car to pack Celia's trunks, and all
I had was my mobile and a smail box
which contained a new Tram Diamond 40.
No high power walkie-talkie, no portable

The Tram Diamond 40, a full i
23-channel transceiver with
delta-tuning and PA switching, 1

also packs both a noise blanker
and ANL. Costs only $209.95.. -
Get all the facts by circling
No. 43 on Reader Service
Coupon on page 17 or 103.
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Kathi takes a peek inside the
Tram Diamond 40 transceiver

»

antennas, no nothing. Just the Tram and
my emergency kit with tools and a fluores-
cent trouble lamp (one of those lamps that
is powered by nine D-batteries). While 1
could always jam the Tram’s power leads
into the lamp’s battery pack, what would I
use as an antenna?

Celia’s dormitory room was as bare as
a prison cell: a bed, a bare mattress, a desk
screwed to the wall and a couple of metal
hangers left by the previous student (phones
they take out, old hangers they leave).

What's That you say? I should unfold
the hanger and use the wire for an antenna?
That's what | also thought, but solid state
transmitters take a dim view of high SWR
ratios, and a stunt like that could “blow”
the RF final in many a rig.

But when the phone company has you
up against the wall you've got to come oul
fighting, so it was the wire hanger and
crossed fingers. Would you believe the
Diamond 40 not only didn’t blow, but put
a solid signal into my mobile three miles
into town. I straightened out the bank
account, bought some personal items Celia
radio’d for, picked up the Tram and headed
back for e/e’s test lab, 'cause I wanted to
take a closer look at a rig that could put
out a 10-4 signal under the worst possible
conditions.

Even at first glance you know there's

SOUNLCH  OELTA TUNE
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something difTerent about the Diamond 40.
To start with, though it’'s an AM rig the
Diamond 40 has both a noise blanker and
ANL, the same noise squashing pair found
on the finest high performance SSB rigs.
Another big plus is a built in SWR meter,
controlled directly from the front panel;
flip a switch and the same meter which
ndicates relative signal strength and RF
power output becomes a calibrated (full-
time, if desired) SWR meter. Another un-
psual feature—one that I'm not too crazy
about, out which many CBers go for—is a
microphone gain control. The trouble with
having a user adjustable microphone level
s that it’s usually cranked wide open, and
winds up producing intelligence-garbling dis-
tortion. But if you set the Diamond 40’s
control to about the 12 o'clock position
the overall gain is about equal to “standard”
microphone gain, and if you'rec using u
modulation meter such as shown in e/e’s
book 101 Electronic Projects For Under
$15, you can, of course, adjust the modu-
lation for optimum results with your
particular voice level.

Other Operating Features of the Tram
Diamond 40 are more or less standard.
There’s full-23 channel coverage, a PA
output, Delta tuning (nceded because of
the very high selectivity, see below) and
lastly, the rig can operate from either a
positive or negative ground.

Overall, the rig looks impressive, feels
like a solid piece of equipment (nothing

The zig-zag printed foil pattern at the
lower right corner of the circuit board is
the SWR bridge RF sampler. Gone are the
large metal box units popular long ago.

Two reasons for the Diamond 40's ex-
cellent sound on send and receive are the
extended cone specker and an "‘oversize’’
modulation transformer. Note how cone
utilizes total transceiver width.

chintzy about the cabinet), and inside, the
construction is strictly first class. One cute
and successful trick is a printed circuit
SWR RF pickup. If you can make it out
from the photograph, those wild-looking
printed circuit foils near the antenna jack
form a capacity-coupled RF sensor for
driving the SWR meter. (How easy it looks
compared to the precision metal-work used
in the “old days” to build an SWR bridge.)

But most important is the performance.
The signal sniffer section had a sensitivity
of 1.1 uV for a 10 db S+N/N ratio
(signal plus noise to noise). The selectivity
was a whopping 62 dB adjacent channel
rejection, while image rejection checked
in at 54 dB. Really outstanding, almost as
important and as good as the selectivity,
was an AGC action of 3 dB for an input
signal range of 2 to 10,000 #V. In plain
terms, with the volume cranked wide open
lo receive a very weak signal, a strong
signal coming on the channel would not
blast the speaker, being received just slightly
louder.

Best of All, the received signal came out
clean and crisp, without the usual tinny
sound associated with small mobile rigs.
The excellent sound is probably due to a
speaker stunt pulled by manufacturers in
many TV receivers. If there’s not much
room for the speaker, stretch it out so
there’s a large cone dimension for the lower
voice frequencies. It works in the better
TVs and works in the Diamond 40.

The transmitter put out 4.6 watts into
a 50-ohm dummy load with a 13.8 volt

(Continued on page 97)
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0 Hello out there in Radioland! Herc we
are in the middle of winter and you should
be busy restoring the radios you found tast
summer. Since most of us need all the help
we can get I want to mention some books
that will provide some much needed in-
formation for you. “Most Often Needed
Radio Diagrams” covers the years 1926 to
1950. There are eight volumes providing
circuit details and notes on over 3,000
radios. There are only a limited number of
the original volumes available, and when
they are gone there may be a long wait
for reprints. Address your requests for in-
formation about these books to: Vintage
Radio, Dept. F, Box 2045, Palos Verdes

ARTIQUE
RADIO
98 CORNER - e @j

BY JAMES A. FRED

Peninsula, CA 90274.

Morris Beitman of Supreme Publications,
who originally compiled the books men-
tioned above, is offering to supply almost
any radio or TV circuit diagram ever pub-
lished for a reasonable price. You can reach
him at: Supreme Publications, 1760 Balsam,
Highland Park, IL 60035.

One of the most fascinating divisions of
the radio collecting hobby is that of
“Classic” radios. These radios are not an-
tique radios by the strict definition that an
item must be 50 years old to be an antique.
Nevertheless, there is a great interest in
classic radios, and we are going to devote
most of this column to that subject.

1939 Scott Philharmonic receiver boasted
two 4-in. tweeters and one 15-in. woofer,
a 40-watt audio amp and volume expander.

1937 McMurdo Silver Masterpiece VI had
chrome-plated chassis on top of massive
speaker cabinet. Company folded in 1940.

JANUARY-FEBRUARY, 1975
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Perhaps it would be wise to lirst define
the word “classic.” Many collectors feel that
the term “classic radio” should only be used
when referring to the period trom 1928 to
1939. It might be well to see what Webster
has to say about the word “classic”:
“Superior, of highest class, most representa-
tive of the excellence of it’s kind.”

Some of the radios brought to mind as
being classics were E. H. Scott, McMurdo
Silver, Lincoln, Capehart, Norden-Houck,
and perhaps others. Like a classic auto-
mobile, a classic radio should be an example
of the very finest of it's kind. We are going
to discuss three of such radios in this
column.

Some Scott Radios. E. H. Scott, a brilli-
ant engineer, opened his first laboratory in
Chicago, Illinois in 1925. In 1930 Scott
introduced the first 12-tube all wave re-
ceiver using plug-in coils. Three years later
he offered an improved mode! in which the
coils were switched into place. These sets
were followed by a 15-tube, a 23-tube, a
30-tube; and even a 40-tube radio was put
into production. The Scott Philharmonic was
a 30-tube receiver. It was perhaps the most
classic of all radios. Included was a volume
expander, a record scratch suppressor, and
two magic-eye tubes. The audio amplifier
was rated at 40 watts RMS with less than
1% harmonic distortion. The speaker sys-

tem consisted of a 15-inch woofer and two

separate 4-inch tweeters.

During World War 11 thousands of
marine receivers were built by Scott Radio
Laboratory for the U.S. government. A few

NEW 1975 FACT SHEET
[ Collectors of antique radio and wireless
equipment can get an updated Fact Sheet
from ELEMENTARY ELECTRONICS which
includes information on antique radio pub-
lications and clubs, and a listing of public
and private radio and wireless museums.
To get your copy send a long stamped
self-addressed envelope to Antique Radio
Corner, ELEMENTARY ELECTRONICS, 229
Park Avenue South, New York, NY 10003. m

less elaborate radios were built in the early
fiftics, then E. H. Scott retired and the
company was sold. I remember when the
John Meck Company in Plymouth, Indiana
was sold at auction in either 1955 or 1956,
I was there and saw partially-assembled
Scott radios sitting on the assembly line.
What a sad end to the most classic radio
of all times.

Another classic radio was the Silver-
Marshall built by McMurdo Silver. Mec-
Murdo Silver first became known to the
radio industry when he developed one of
the first practical super-heterodyne radio
kits. These were the Haynes Cockaday and
Radio Broadcaster Supers.

McMurdo Silver moved to Chicago in
1924 and founded Silver-Marshall, Inc. In
1932 he changed the company name to
McMurdo Silver, Inc. In 1933 the first
Masterpiece receiver was produced. In
November 1933 the Masterpicce Il was
advertised as the official general coverage
receiver for the Byrd Antarctic Expedition.
The Masterpiece 1II was introduced in
1934, followed by the IV in 1935, the V in
1936, and finally the VI in 1937. From
1932 to 1938 scveral lesser sets were pro-

(Continued on page 97)

A mechanical masterpiece,
or maybe monster, this Cape-
hart mode! 400 radio-phono
combo featured automatic
flip-side playing of 78-rpm
recordings. Two separate au-
dio amplifiers were used to
drive separate speaker sys-J

tems. Early stereo?

FLEMENTARY ELECTRONICS
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e/e checks out

a low cost scanner...

REGENCY’S
ACT-C 4H

Action Band Monitor

Four channels in a low-silhouette desk top package!

[0 With scanning monitors packing more
and more features as each new model is
introduced, the user who needs just a few
channels to monitor his local fire and/or
police frequencies is hard pressed to find
something inexpensive which could handle
just a few local, strong signals. Even if his
only interest are these local signals, he stilt
must pay for enough performance and hard-
ware to satisfy the most discriminating
hobby DXer—someone who wants to pick
up the signal farthest from his home- or
ofiice.

But now there’s a VHF scanning monitor
tailor-made for both the hobbyist and po-
lice and fire volunteers who need something
both inexpensive and reliable enough to
keep up with the local action. This month’s
entry in the “budget-price/high-performance
sweepstakes” is the Regency ACT-C4H
scanning monitor. Covering the VHF hi-
band of 150 to 174 MHz, this $89.95
monitor provides for up to four crystal
controlled frequencies, has automatic scan-
ning or manual selection of the four chan-
nels, has an adjustable squelch, a volume
control, and a built-in telescoping antenna.
{There is no connection provided for an
“external” antenna.)

The entire unit is housed in a plastic
cabinet just about the size of a small table-
top intercom: 63%-in. wide x 2-in. high x
6%-in. deep. The control strip at the top-
front has the squelch and volume controls
and six slide switches. Four of the switches
are the channel selectors (on and off). The
switch on the extreme left has three posi-
tions, providing power off, scan and manual
channel selection. The switch on the ex-
treme right is spring-return and provides

JaNUARY-FFBRUARY, 1975

the step sequence for manual channel selec-
tion. Any of the channel selectors can be
locked in or out of both the scan and man-
val selection.

Even before we get into the performance
ot this gem. there’s one outstanding feature
that must be singled out. On most scanning
monitors the changing of a crystal can be
a first class pain-in-the-neck. Either a me-
chanical trap door must be opened or the
entire cabinet must be removed. On the
Regency ACT-C4H, all it takes to change
a crystal is the sliding open of a door on the
top left of the cabinet—no screws, no locks,
just slide back the plastic door. Under the
door is a rather large compartment housing
the crystal sockets and a few coils. You
simply reach in to remove and replace any
desired crystal.

The receiver 1s a single conversion super-

The Regency 4-channel desk top scanner model ACT-C4H
is from Regency, 7707 Records Street, Indionopolis, IN
46226 ond is priced at $89.95 Circle No. 42 on the
Reader Service page for more information.

R o s w8 .
Here's a big plus feature. The crystals are
accessible through a trap door on the top of
the cabinet. Simply slide back the plastic door
and crystals can be changed in a matter of
seconds, without any cabinet removal or dis-
assembly.

www americanradiohistorv. com
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@ /@ DESK TOP SCANNER

het with a 10.7 MHz IF amplifier and two
crystals in a 2-pole filter for selectivity.
The crystals used for frequency control
are the third overtone type, and the exact
crystal- frequency is simply determined.
For example, supposc you want to receive
a station on 155.55 MHz. Plugging the
numbers into a formula we get 155.55 MHz
-10.7 MHz/3, or 48.2833 MHz. You
would order a 48.2833 MHz third overtone
crystal to receive 155.55 MHz. Note that
third overtone crystals are the most com-
monly used and are the type most likely to
be stocked in your local parts store.

Inside Action. The Regency ACT-C4H
scanner is powered by the AC powerline
through a linecord which plugs into the
back of the cabinet. As normally supplied
the unit is tuned for maximum sensitivity
in the range of 152 to 160 MHz with re-
duced sensitivity outside this range. The
frequency range of usable sensitivity is 150
to 162 MHz. At all times, the maximum
sensitivity is =4 MHz of the “center fre-
quency tuning,” while the usable sensitivity
is =6 MHz. If the frequencies you are in-
terested in lie outside this range, the neces-
sary coils can be casily repeaked by a
service technician. The coils are in the
crystal compartment, but, unfortunately, no
schematic or alignment instructions were
packaged with the unit.

Generally, most of the “action” frequen-
cies lie within the maximum sensitivity
range of the ACT-C4H as factory aligned;
the National Weather Service frequency
of 162.55 MHz, however, lies at the end of
the normal usable frequency range and
cannot be received unless you are in a
strong signal area. If you need the weather
frequency, have your dealer shift the align-
ment slightly higher for optimum reception.

Checkout. The receiver is spec’d for a
sensitivity of 0.6 «V for 20 dB quieting and
a selectivity of =32 kHz 50 dB down. Be-
cause there is no standard antenna input we
could not check the device with a signal
generator. Instead, we compared the Re-
gency ACT-C4H against several other
monitor receivers which could accept tele-
scoping antennas. As far as we could deter-
mine, the Regency unit is at least as sensi-
tive, if not more so, than VHF scanners
priced to almost $200, and just as selective
as many of the higher priced scanners.

CHANNEL AND CRYSTALS

MODE SWITCHES

—

POWER CRYSTAL
TRANSFORMER FILTER

From the outside the ACT-C4H looks like a
plain jane, but inside it's packed with circuit-
ry—most of it multi-purpose ICs. Even the plug
in linecord is a quality touch.

Actually, using just the built in telescop-
ing antenna we were able to receive—well
over the noise level—signals from the New
York City police and fire departments at
distances exceeding 20 miles.

In short, if you have no need for a
rooftop antenna the Regency ACT-C4H
will deliver outstanding reception. It is most
likety that if the ACT-C4H was packaged
in a fancy, chromed cabinet it could easily
justify a price tag nearly double its price
of $89.95.

Summing up. The Regency ACT-C4H is
an excellent value, both performance and
pricewise. You actually must sece and try
one at your dealer’s to believe how good it
is. For more information circle No. 42 on
the Reader Service coupon on page 17 or
103. L

No larger than a desk-top walkie-talkie, the
Regency ACT-C4H packs a performance level
essentially the equal of the best “communica-
tions’’ scanners.

ELEMENTARY ELECTRONICS
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Electro-chemical action tests your car battery!

BATTERYMONITOR -
&GELL GONDITION TESTER

re you one of the many who are servicing their

own cars? It pays to make sure that the bat-
tery is in good shape to prevent that slow,
grinding start when you are in a big
hurry. Just adding water at inter-
vals isn't always enough to ensure
that the battery will be in good
condition when you need it.

With our expanded scale
battery tester you can make
periodic tests of your battery
to insure that the battery is in
good shape. The tester is built
in a compact plastic cabinet
and includes easy-to-make spe-
cial probes for the cell electro-
lytic tests as well as overall
battery voltage tests. The con-
struction of the tester is simplified ,
for ease in building,

Tester Circuit. When S1 is set
to the “single wet cell” position
and voltage is at J1 and J2 (from
the test leads), M1 will indicate only
when the test voltage at J1 and J2
is higher in value than 1.4-volt battery
B1. For example, if the test voltage
is 1 volt (positive polarity at J1 and
negative polarity connected to J2),
the meter will not indicate since
the B1 voltage is 1.4 volts. When
the test voltage is 1.5 volts,
there is a 0.1 volt difference
over that of B1l, and M1 wiil
indicate a current flow (vol-
tage) in the circuit. The 1.4-volt
meter scale marking is equivalent to
meter zero.

When S1 is set to the “six cell bat-
tery” position, zener diode D1 operates
similarly to battery Bl in the other position.

by Charies Green
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WET CELL TESTER

Since D1 is a 10-volt zener diode, a test
voltage higher than 10 volts is required to
allow M1 to indicate voltage.

Potentiometer R1 is the calibration pot
for the single wet cell meter circuit, and R4
is the calibration adjustment for the six cell
battery circuit. Series resistor R2 provides
a minimum current flow through the zener
so that it will operate properly.

Construction, The Tester is built in a
6 x 3% x 7-in. plastic box with a plastic
panel. The box dimensions are not critical,
and any convenient size can be used. To
minimize possible electrical short circuit
hazards, do not use a metal box. Most
of the components arc installed with push-
in clips on a 3 x 2% -in. perf board with
remaining parts mounted on the box panel.

The best way to start construction is to
cut out the M1 mounting hole in the panel
and install the meter in approximately the
position shown in the panel photo. Then
locate and mount S1, and J!1 and J2. Cut
a section of perf board to size, and drill
two holes to fit the M1 terminal screws to
mount the board. Install the perf board to
the meter terminals with two solder lugs
supplied with the meter.

Mount the board components with push-
in clips at the approximate locations shown
in the board photo. Use short leads for best
mechanical rigidity, and wire as shown in
the schematic. Make sure that D1 and Bl
are connected with the proper polarities
as shown in the schematic. Carefully solder
B1 to the push-in clips with a minimum
of heat, or the mercury cell may be des-
troyed. If desired, you can use commercial
mounting clips for the battery that do not
require soldering.

Wire the remainder of the tester circuits
and the panel components. Carefully check
the wiring and make sure that M1 is con-
nected with the proper polarity.

Test Probe. The tester requires special
probes for the electrolyte test. As shown
in the drawing, the probes are made from
solder wrapped around the end of a plastic
tube (we used a plastic body of a me-
chanical pencil and #18 60/40 rosin core
solder).

Begin construction by selecting a pair
of mechanical pencils with black and red
plastic bodies for your test leads. Carefully

SINGLE WET o, 5K
CELL(2V) e J\R——_]
a8 T f— |
& I
o Dhen 3 S|
Six CELL | JNTS8A 27k
BATTERY (12V) —= |
D1
A C
—=H— R2
—— 4700
o 2w
O——

PARTS LIST FOR
BATTERY MONITOR &
CELL CONDITION TESTER

B1—1.4-volt mercury cell, Eveready E640
(Radio Shack 23-1515 or equiv.)

D1-—10-volt, Y2-watt zener diode
(IN758A or HEP ZO220 or equiv.)

1, J2—binding posts; red, black
(Radio Shack 274-662 or equiv.)

M1—1-mA DC meter
(Radio Shack 22-018 or equiv.)

R1, R4—5,000-chm miniature potentiometer
(Radio Shack 271-217 or equiv.)

R2—470-ohm, 2-watt resistor

R3—2,700-0hm, Y2-watt resistor
(Radio Shack 271-000 or equiv.)

$1—spdt rotary or toggle switch
(Radio Shack 275-603 or equiv.)

Misc.—plastic chassis box and panel 6 x 3% x
17%-in (approx.), perf board, push-in clips,
plastic mechanical pencils and solder for test
probes (see text), wire, etc.

Perf board showing all components including
location of meter as dashed line. Mercury
cell battery will last its shelf life, which
is generally two years for a fresh battery.
Eliminate D1, R2, R3, R4, and S1 for a dunk-
test only meter. Two volts is center scale.

ELEMENTARY ELECTRONICS
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PROBE HOLE
T HEAT- SHRUNK :
TUBING QR / TEST END OF | [* 3/4-n—> r~i/a-n. Use the plastic
TAPE LEAD SOLDER | | | JHOLE body of o me-
\ , |/ i .
\ -] AT chanical pencil or
féi—%_—_—;—_—_—_—_-—_’::_:r\'u::l-_—_—_:ﬁ;*{ ,m m modify a set of
r 7 { le \ old VOM leads.
/ \ Either way, wra
| PLASTIC BODY JOINT SOLDER WOUND  PLASTIC 10 10 18 Zl",ms o';
OF MECHANICAL  (SEE TEXT) BETWEEN HOLES, GLUE SEAL

\_ PENCIL OR PEN SEE TEXT

T

cut off the metal pointed end of cach pencil
and remove the entire mechanical assembly
from inside the pencil. Clean out the inside
of the pencils so they are completely hol-
low and have no inside obstructions.

Drill two holes spaced 3 -in. apart ap-
proximately Vi-in. from the end of each
pencil body, and wrap wire solder between
the holes as shown. Insert the ends of the
wire solder into the holes to hold the turns
in place. The end of the wire solder in the
hole toward the other end of the pencil
body (the former eraser end) should be
long enough to reach through the body end
to be carefully soldered onto the test lead.
Then carefully push the solder back into
the plastic body with a portion of the test
fead. Do not try to stretch the wire solder
or use too much tension or the solder will
break. Carefully insert short plastic sec-
tions into the body end to wedge the test
lecad in place and prevent it from being
pulled out, then tape or use heat shrink
plastic tubing on the lead end of both test
prodes. We used hot plastic from an clectric
glue gun to seal up the open end of the
test prod and at the places where the solder
is fed into the holes. Do not put any hot
plastic over the solder turns.

Calibration. [f you have a I mA meter
for M1 of the same size scale as in our
model, and the same type of zener diode
specified, you can _copy the photo of the
meter scale and cement it over the meter
scale of your meter. Set Si to the single
wet cell (2 volt) range and connect the
tester 1o an exact source of 2 volts DC.
Adjust R1 for an M1 indication of 2 volts
(at center scale). Then set S1 to the six
cell battery (12 volt) range. Adjust R4 for
a 12-volt center scale indication with ex-
actly 12 volts input to the tester. Make
sure that you have connected the right
polarity input for these calibration adjust-
ments (J1 connected to positive (+) volt-
age and J2 connected to negative (-) voli-
age terminals).

For a more accurate

meter calibration

JaNUaRry~FEBRUARY, 1975

(ABOUT 12 TURNS)

‘wire’’ solder

around the end to

serve as the electrolyte con-

tact surface. Shrink tubing

makes o neat job. Connect the

wire lead and the solder to-

gether before trying to put
the lead into the hole.

(and if you are using a different size 1 mA
meter or a different type of 10-volt zener
diode) you will need a calibrated variable
voltage DC power supply or a DC supply
with a potentiometer and « monitor volt-
meter. Calibrate both ranges of the tester
by adjusting R1 and R4 tor midscale in-
dications as in the previous (cemented
meter scale) procedure, and then marking
the meter scales in accordance with the cali-
brated DC power supply or the monitor
voltmeter. Our model was calibrated from

1.4 to 2.6 volts on the 2-volt range of
S1, and from 10 to 14 volts on the 12-volt
rangc.

Operation. Automobile storage batteries
consist of a number of 2-volt cells con-
neeted 1 a 6-volt
battery and six cells for a 12-volt battery.
As shown in the drawing, the tester probes
are inserted into the electrolytic filler holes
of a pair of adjucent (series-connected) cells
so that the tester will indicate the voltage
between the clectrolytes in ecach cell. This
voltage is approximately 2 volts, depending
on the condition of the battery cells. The
test witll show the condition of the positive
plate in one cell and the negative plate in
the paired cell. By making tests of cach

(Continued on page 96)

Mw%}
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Inside the meter. Mount perf board to meter
using screws in meter terminals. Solder to
battery Bl terminals directly or use a clip.
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afascinating new
alone are not enough.

-
TN,

If you're like most men, deep down inside there's
still a bit of the boy who loved to go exploring ... and who'd
love to go again. Well, now you can.

Only this time you'll explore the expanding world of
electronics ... a world more fascinating than any you ever
dreamed of as a boy.

Learn by exploring ... Bell & Howelt Schools
offers an exciting way for you to gain new occupational
skills in electronics.

Everybody enjoys learning something new, but why
learn it the old way? Classes to go to. Lectures to sit through.
And only a bunch of books to keep you interested.

Bell & Howell Schools’ adventure in learning is a far
cry from all that.

You can probe into electronics and learn exciting
new occupational skills right in your own home, in your spare
time. On whatever days and whatever hours you choose. So
there's no need to give up your present job and paycheck
just because you want to learn something new.

What's more, when you're exploring a field as
fascinating as electronics, reading about it is just not enough.
That's why throughout this program you'll get lots of “hands
on” experience with some of today's latest electronic
training tools.

You'll be stimulated for hours on end as you
build, experiment and learn while using the latest ideas
and techniques in this fascinating field.

As part of the program you Il actually learn to build
and work with your own electronics laboratory. Using it to put
many of today's most dynamic electronic discoveries to the
test...including electronic miniaturization.

Among the things you'll discover is how the
development of tiny integrated circuits has made possible an
electronic calculator small enough to fit into a shirt pocket!
And a wristwatch that flashes the time with the push of a button.

You'll investigate the concept of “logic circuits.” An
idea that has been with us for centuries but only in recent
years put to use as the “brain” behind all the new digital
consumer appliances we see today.

But more important than
anything else is the new occupa-
tional skills you'll develop in elec-
tronics troubleshooting. While no
assurance of income opportunities
can be offered. you'll develop skills
that could lead you in exciting new
directions. Use your training:

1. To seek out a job in the
electronics industry.

2. Toupgrade your current job.

3. Asafoundation for advanced
programs in electronics.

You build and perform
many exciting experiments with
Bell & Howell's Electro-Lab®
An exclusive electronics training system.

Using our successful step-by-step method,

JANUARY-FEBRUARY, 1975

you'll build:

1. A design console, for setting up and examining circuits.

2. A digital multimeter for measuring voltage, resistance and
current (it displays its findings in big, clear numbers like a
digital clock).

3. Asolid-state “triggered sweep™ oscilloscope—similar in
principle to the kind used in hospital operating rooms to
monitor heartbeats. You'll use it to monitor the
“heartbeats” of tiny integrated circuits. The “triggered
sweep" feature locks in signals for easier observation.

Step-by-step you'll build and experiment with
Bell & Howell’s new generation color TV—investigating
digital features you've probably never seen before!

This 25" diagonal color TV has digital features that
are likely to appear on all TV's of the future. As you build it
you'll probe into the technology behind all-electronic tuning.
And into the digital circuitry of channel numbers that appear
right on the screen! You'll also build in a remarkable on-the-
screen digital clock, that flashes the time in hours, minutes
and seconds. Your new skills will enable you to program a
special automatic channel selector to skip over “dead”
channels and go directly to the channels of your choice.

You'll also gain a better understanding of the
exceptional color clarity of the Black Matrix picture tube, as
well as a working knowledge of “state of the art” integrated
circuitry and the 100% sclid-state chassis.

After building and experimenting with this TV, you'll
be equipped with the skills that could put you ahead of the
field in electronics know-how.

We try to give more personal attention than
other learn-at-home programs.

1. Toll-free phone-in assistance. Should you ever runinto a
rough spot during the program, we'll be there to help.
While many schools make you mail in your questions. we
have a toll-free line for questions that can't wait.

2. In-person “help sessions.” These are held in 50 major
cities at various times throughout the year where you can

& talk shop with your instructors and fellow students.

No electronics background needed.

What you really need is the thing
you've never lost. A boy's love for
exploring. Now you can go again.
only this time learning new
occupational skills all along the way.

Mail the postage-paid card today
for more details, freel

Taken for vocational
purposes, this program is
approved by the state approval
agency for Veterans’ Benefits.

if card has been removed, write:
An Etectromes Home Study School
DeVRY INSTITUTE OF TECHNOLDGY

wlated TV prcture. test pattem

OME OF ThE
oL ssmoseornos T} BELL & HOWELL SCHOOLS
ol the Bell & Howel Compary 4141 Belmont Chicago, linais 60641
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www americanradiohistorv. com


www.americanradiohistory.com

76

BOOKMARK

BY BOOKWORM

Above 20 MHz. The Worldwide TV-FM DX
Association (WTFDA) has a new hooklet en-
titled Bevond Shortwave—An Introduction 1o
TV, FAM and V-UHF Radio DX. This thirty-
two page booklet will entertain and inform the
novice and pro. Bevond Shortwave is an intro-
duction to the world above 30 MHz. It starts
off with propagation basics, followed by indi-
vidual chapters on TV. FM and V-UHF radio.
Bevond Shortwave is illustrated and includes

+ anintrodwetion
tadutmand

information on such topics us meteor scatter
reception. choosing DX equipment. photograph-
ing TV-DX, improving your FM reception, and
hearing “private” V-UHF communications. The
price is $1.00 postpaid. WTEDA is a nonprofit
organization. and a member club of the Asso-
ciation of North American Radio Clubs. A
sample copy of WTFDA's monthly VHF-UHI"
Digest is 75¢. and mcludes full details about
the c¢lub. Write directly to WTFDA, P.O. Box
163, Deerheld. 1L 60015

Scope Poop. In response to the rapid ad-
vances in oscilloscope technology in the last
ten years. Oscilloscope Handbook was written
by Clyde Herrick. Various special-purpose
scopes have been developed recently right along
with the double-ended input facility scopes for
specialized tests. vertical-input  systems  cali-
brated for rapid measurement of peak-to-peak
voltage values, and dual-trace scopes for use

' oscilostaope
ook

ha

Hard cover
214 pages
$12.95

n television repair shops. Although this book
was writlen for the beginning student or tech-
nician, the author assumes that the reader
cither has studied electricity, electronics, radio
communication, and television, or is at least
familiar with these subjects as a result of on-
the-job experience. This text begins at pure
fundamentals of the oscilloscope, covers hori-
zonlal-deflection systems and vertical amplifi-
ers, then discusses applications, signal tracing,
troubleshooting (for both black-and-white and
color television), and mainténance. Tt surely is
a comprehensive text offering vital data and
procedural instruction necessary for the begin-
ning student and technician. Published by
Reston Publishing Company, Inc., Box 5§47,
Reston, VA 22090.

Big For Ham Builders. Amateur FM Con-
version & Construction Projects by Ken W.
Sessions, Jr. K6MVH has more than 60 articles
containing the most-asked-for construction and
conversion information in ham radio. From the
very simple (converting a (ransmitter from
AM 1o FM in 10 minutes) to the complex
(building a synthesized transmitter); from the

- Amateur FM
Coaversion &
Constiraction
Prejects

Rl Jern .
ww

Soft cover

187 illustrations
256 pages
$5.95

primitive (converting vintage two-way FM units
to the ham bands) te the most advanced (an
integrated-circuit  Morse code generator for
identifying an amateur station automatically)
—it’s all here, brought together in a single
volume by the acknowledged dean of amateur
FM. Pubtished by Tab Books, Blue Ridge
Summit, PA 17214.

TV Repair. These latest additions to TAB's
Schematic/Servicing Manual series are one-
stop sources of complete servicing data on the
latest color TV chassis of RCA. These two
fact-packed RCA Color TV Service Manuals—
Volumes 3 and 4 offer up-to-the-minute align-
ment, adjustment and servicing info. plus full-
size schematics, waveform photos, circuit de-
scriptions, test-poini identification, and replace-
able-parts lists. In addition, a full complement
of waveforms is included: all the reader has to
do is compare his scope response with the wave-
form pictured to determine instantly whether
or not the stage he’s looking at is functioning
normally. Set-up instructions, alignment sleps,

(Continued on page 96)
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O As though we needed another gadget on our al-
ready overloaded dash, General Motors has been
testing what we call the “Swingometer,” a small
dial with a swinging needle, alongside which are
two buttons, one marked PASS and the other RESET.
The point of the Swingometer is to cut down on
road deaths due to driving under the influence
of drink and/or drugs. The U.S. National Safety
Council has estimated that road deaths could be
cut by one third if a perfect anti-drink-drug
device were fitted to cars so that intoxicated
drivers couldn't even start them.

One such device is presently being tested by
General Motors, and it works somewhat like the
car safety-belt/ignition interlock system. Just
as on your '74 models if the seatbelts aren’t
buckled the car won't start, with this device

if the driver can't control the swing of the
needle it's no go, Charlie.

When the ignition is turned on the needle
starts to swing erratically. The swing can be
controlled by turning the steering wheel. All
the driver has to do is turn the wheel and keep
the needle in the shaded central area of the
dial. If he manages to do this for the short
(ten-second) required time, the PASS button lights
up and the engine starts. If, hawever, the
driver fails to make the needle stay on center
then the red RESET button lights up. He presses
the RESET button and tries again. If he can't
center the needle after three tries the ignition
system cuts out for a while, after which time he
can try again. The GM people say their system
works. We'll drink to that! [ |

YOUR CHICKEN OF THE SEA IS ON TV

{J While you're home watching the Super Bowl on
the big color set, Dave Baxter, owner and cap-
tain of the S56-foot Canadian fishing trawler
Ocean Wonder, can watch the fish come aboard
on his closed-circuit TV installation.

Actually, there’s more than the catch to keep
track of, Baxter says. The TV camera is mounted
on the back roof of the wheelhouse and the screen
is inside, right by the steering wheel. This makes
it possible for him to watch the action on the
stern deck during rough weather, when his crew
are hauling in lines or nets. If anyone falls over-
board he does so on-screen, and Baxter doesn’t
need instant replay to fish him out! ]
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The Comrci

als Are

Coming To Get You...

by Marshall Lincoln

PEN WIDE and say “Ahhh.” Not for a

check-up at a doctor’s office, but to
demonstrate a key feature of a new tape
recording technique designed for speeded-
up audio instruction applications.

This method is used in a new audio tape
machine which has among its capabilities
the scemingly human ability to recognize
vowel sounds in human speech, such as the
“ahhh” in “father,” for instance, and use
this unusual ability to help persons learn
more from audio tapes and learn it faster.
This machine is a new solution to a long-
standing quest by psychologists and speech
researchers for a practical method of speed-
ing up voice recordings.

The need for such a method stems from

the fact that the average human speaker is
a waste of time . . . literally. People cannot
speak clearly as fast as the human brain is
capable of understanding spoken words.
The brain is faster than the tongue, you
might say.

For example, it's not hard to read at 300-
400 words a minute, or faster, but it’s im-
possible to speak clearly at more than 100
or so words a minute. The brain can under-
stand words faster than the human voice
mechanism can produce them.

So, many researchers have thought if re-
cordings of instructional material could be
speeded up, more could be learned from
them in a given time. The busy businessman
using audio tapes for training and the col-
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Special electronics turns cassette deck
into word compactor. Talks back four times
faster than you did while making the recording!

lege student using them for lecture review
would be obvious bencficiaries of such
material.

More Uses. Another less obvious, but
equally appropriate, user would be the
blind person seeking to speed up his *“read-
ing” rate. Braille readers arc limited to
rather slow reading speeds because of the
physical limitations of that type of reading.
Normal-speed audio tapes are faster, but
still not as fast as most sighted readers. So.
carly researchers sought ways to speed up
voice recordings so blind persons could
more nearly achieve normal visual reading
rates.

Before the days of the tape recorder,
speeding up of audio instructional material
was tried with disk recordings. Speeding
them up was easy . . . just spin the turn-
table faster. Of course the words came out
of the loudspeaker faster, but they also were
distorted—the now-famitiar “Donald Duck”
or “chipmunk™ effect occurred—because
speeding up the playback also raised the
audio frequencies and transformed the pitch
of the speaker’s voice into a garbled squeak.
So, little was accomplished because record-
ings couldn’t be speeded up very much
before this distortion made them unintelli-
gible.

Later, experimenters tried a new tech-
nique—removal of very bricf bits of record-
ings, each a fraction of a second long, with
the remaining audio portions placed to-
gether in a new recording without noticable
breaks. Since the finished recording was
played at normal speed, rather than being
speeded up, the chipmunk effect was avoid-
ed and normal voice quality was preserved.
Portions removed were taken out at fixed
intervals, without regard to what portions
of words were removed. This audio manip-
ulation technique became known as “samp-
ling” or “systematic deletion™ or “periodic
chopping.”

A wide variety of mechanical, opticul,
and eclectronic methods were devised by
experimenters to accomplish this. All suf-
fered one fault, though; if too many bits of
the original recording were dropped, or if
the individual picces dropped were too long,
then vital sounds disappeared, and the re-
sulting playback was hard, or impossible, to
understand. This defect severely limited the

JaNUarRY-FEBRUARY, 1975

amount by which a recording could be
speeded up using this method.

In more recent years, three researchers
at the University of Minnesota found two
new ways of specding up spoken material
without making it hard to understand. They
did it by devising a tape recorder that speeds
up speech the same way a person does when
he talks faster, but they extended the pro-
cess to much higher speeds than persons
can speak clearly.

“Research shows that when people speed
up their speech, they shorten their pauses.
If they want to speak even faster, they
shorten their vowels sounds,” explains Vinay
Khanna, one of the inventors of a new
machine used for speech compression. He
and William Mortimer, when both were
graduate students at the University of
Minnesota, worked with their professor.
John Park, in researching methods of com-
pressing speech and devising a machine to
accomplish the task successfully.

Lost Time. Researchers have found that
vowel sounds in our specch arc wastes of
time, as far as communications go. They are
prolonged and repetitious—the sound waves
which form these sounds, when viewed on
an oscilloscope, arc seen to be formed by a
fairly simple wave form repeated scveral
times. Consonant sounds are shorter and
more complex.

Experiments have shown that much of
the prolonged repetition of vowel sounds
can be eliminated without reducing intelli-
gibility. The sound becomes somewhat
clipped, but it can be understood. Con-
sonant sounds, being more complex and
non-repetitious wave forms, must be pre-
served reasonably intact, or their intelligi-
bility is lost.

The invention by Park. Khanna, and
Mortimer (who formed the PKM Corpora-
tion~to market their machine) duplicates
human speakers’ rapid-speaking methods—
first, by shortening pauscs, and then, if some
time compression is wanted, by shortening
vowel sounds. They named their invention
the “Vocom I,” for *“voice compressor,
model onec.” It's sclf-contained in a case
about the size of a large attaché case.

A Difference. Vocom provides “selective
deletion,” in which specific material s
chopped from the recording, based on cer-
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SPEECH COMPACTOR

tain audio characteristics, instead of the
older “systematic deletion,” in which ma-
terial is chopped out at a pre-set uniform
rate which is not related to the information
content of the spoken material.

Pauses in speech which the machine will
shorten include pauses between words, and
the longer pauses between sentences, and
even the very short pauses between syllables
in some words. Removing these pauses in-
creases the speed of the speech when the
tape is replayed without creating frequency
distortion, and without excessive deletion
of vital sounds. When additional time com-
pression is desired, Vocom also will delete
portions of vowel sounds, so that not only
are pausces compressed, but words also are
compressed.

How is this accomplished? A key element
is a rapid-response cassette tape transport
mechunism—a spin-ofi of computer tech-
nology. It starts and stops tape movement
with sufficient speed and precision to drop
out unwanted pause time and shorten select-
ed portions of words without affecting the
voice pitch of the material recorded.

The capstan pressure roller used in the
Vocom tape transport is solenoid-actuated,
and operates in response 1o signals from the
machine’s audio circuitry to stop tape move-
ment for fractional-second periods during
recording whenever the contro! circuit de-
termines time compression is to occur.

Although the main purpose of the ma-
chine is to compress pauses and vowel
sounds, it also can be used on playback to
expand pauses (but not vowel sounds)
when slowed-down speech is desired. The
ctfect is achieved by lengthening the pauscs
between words and sentences, and if de-
sired. cven the intersyllabic pauses within

words.  Applications include slowed-down
dictation speeds for (ypists transcribing

spoken material, detailed analysis of sounds
for language instruction, and for specialized
training of “slow learners™ in various fields.

The “brain” of the Vocom I, giving it the
ability to compress or expand speech pauses
and compress vowel sounds as it records, is
contained in its “compression-cxpansion
controller.”

Inside Story. Four front pancl controls
affect operation of this controller. Two
switches seleet pause and vowel shortening,

pause shortening alone, or normal record-
ing. A pause compression potentiometer
controls the amount of pause retained, and
a noise reject potentiometer adjusts the con-
troller’s sensitivity to discriminate between
meaningful speech sounds and spurious
background noise.

The input to the controller is the audio
signal coming from the microphone ampli-
ficr—an analog signal of infinite complexity
—but the ultimate signal needed to deter-
mine if the tape transport should run or
stop is a simple “on or ofl” signal. To pro-
duce it, the Vocom controller uses two
“schmitt”™ triggers—one for pause expan-
sion, and the other for vowel compression.
These transform an incoming analog signal
into & digital “on-off” signal used for con-
trol purposes.

As might be expected, the pause control
function is achieved with voice-actuated
circuitry.- Setting of the pause compress po-
tentiometer determines the decay time of an
RC network in an envelope detector circuit.
The detector’s output is coupled to a schmitt
trigger which in turn produces “‘on-off”
signals which control the solenoid-actuated
capstan pressure roller. In operation, any
pauses longer than the RC decay time de-
termined by the pause compress potentio-
meter are shortened to this length by the
stopping of the tape travel for this period.

Machine, Say Ahhh. Vowel recognition
by a mindless machine is something clse
again, though—just how do you teach a
machine that vowels are a, e, i. 0, and u?
Research by Vocom’s inventors determined
this is easier than might be thought. it
turns out that vowel sounds are simple low
frequency wave shapes, while consonants
are complex wave shapes containing much
higher frequencies. Consonants fall approxi-
mately in the range of 1,500 to 2,000 Hz,
whilc vowels are typically in the range of
200 to 600 Hz, according to Khanna. So, a
band pass filter, centered at 500 Hz, is used
in the Vocom controller circuit to dis-
tinguish vowel sound frequencies from the
full range of audio frequencies being re-
corded and use these lower frequencies,
when vowel shortening is desired, to control
the tape transport.

In the vowel control circuit, vowel sounds
are sampled and 45 milliseconds out of
every 100 milliseconds are eliminated. This
is accomplished by means of two “one shot”
circuits which provide for passage of the
first 55 milliscconds of vowel sound reach-
ing the circuit and elimination of the next
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45 milliseconds. This alternating pattern is
repeated as long as the vowel sound is
present, with the result that sufticient vowel
sound is preserved to maintain speech in-
telligibility, but the unnecessary time span
of vowel sounds is shortened in the interests
of time compression of the speech.

Ah So! An interesting sidelight turned up
by use of the machine, according to Khan-
na, is that vowel compression is usable in
any language with which the machine has
been tried. It scems the nature of vowel
sounds is essentially the same in all langu-
ages, so speech compression techniques will
work regardless of the language used by the
specaker making the recording.

With this machine, typical voice record-
ings may be compressed casily into 75 per-
cent of their original length just by shorten-
ing pauses. Its inventors quote university
studies which measured improvement in
comprehension when listening to the speed-
ed-up recordings. This apparently results
from the listener’'s mind being kept more
alert by the faster pacc of the speech.

Listening to a tape which has been made
on a Vocom machine is an interesting ex-
perience. When sufficient pause time is re-
moved to compress a narrative to 75 per-
cent of its original time—a saving of 15
minutes out of an hour—the compressed
specch sounds only slightly faster than when
the same speaker is recorded normally.

Removing a little more pausc time, to
make a recording that takes up 60 percent
of the original speaking time, adds a definite
spceded-up tempo to the playback of the
recorded speech, but it is not difficult to
follow. In fact, the faster pace of the play-
back speech seems to hold the listener’s
attention, since he must concentratc a bit
more to follow the spoken words. PKM
officials say testing of listeners shows most
people remember more of instructional in-
formation presented this way than at slow-

minds wander while listening to compressed
speech.

How Much Faster? Normal speaking
speed is about 100 words a minute, with
informal conversational speeds getting up
to around 140 words a minute, according to
Khanna. Avcrage reading speeds are closer
to 400 or more words a minute, he says,
pointing out that the human mind is obvi-
ously capable of absorbing material at this
faster rate, but it is impossible for people to
speak words clearly at this rate.

With pause shortening as accomplished
by Vocom 1, a speech rate of about 175
words a minute can be reached. When
vowel compression is done in addition to
pause deletion, speeds up to around 400
words a minute are achieved on the audio
tapes. A short period of practice generally
is needed for a person to get used to this
faster pace of listening, since most people
have become what Khanna terms “lazy
listeners”—their mind has not been forced
to absorb spoken material at this rate, but
it can easily learn to do so.

Even faster speeds—up around 600 to
700 words a minute—are possible with
Vocom, he says. These speeds require the
listener to do “audio scanning” in listening,
just as speed readers learn to visually scan
printed pages.

Remember the Title? The ability of the
Vocom machinc to speed up spoken mate-
rial also has been put to use by audio engi-
neers making sound tracks for film narra-
tion and for broadcast commercials, and
for mass-producing duplicates of taped in-
structional material when the original
recording time was just a bit too long to fit
a standard cassette.

Since the amount of pause deletion may
be varied by the machine operator, such
material may be easily speeded up by a
small amount to fit it into the required time
slot in a film narration or a broadcast com-

er “normal” spcech rates, because the  mercial, without the listener being aware of
listeners have little opportunity to let their  the change. ]
VO COM ONE SAVES TIME
1 | — i i —— oty + Normal non-compressed spoken
) ’ words.
VO COM ONE SAVES  TIME e SIS 'Slume v:rlords comp'ressed I;; ]
2| “ ”‘“’ ik putjse compression to % O
original time.
VO COM ONE  SAVES TIME o SAIEDS IS’ume rscording comeressed by
i > O pause’’ and “vowel’’ compres-
L sion to 50% of the original.
T T T T T T T T  J 171 T T T [
0 1 2 3 4 (secs.)
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There’s Life in the Old Beam Pentode Yet

[1 Who would have ever suspected the old
beam-pentode of new life in the communi-
cations world? But it’s true! The modulated
space charge in the pentode, now called

electron plasina, modulates the laser beam,
yielding an information bandwidth on the
order of one billion Hertz. This is an im-
provement of at least an order of one

TOTALLY
REFLECTING

ol el B == _. MIRROR

MODULATING !
SIGNAL

GAS LASER TUBE ——m

|
. b ELecTRON
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CHARGE)
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[~ ——— LASER BEAM

magnitude over conventional
crystal modulators.

When a laser beam is
passed through an electron
plasma inside a pentode tube,
the beam’s light frequency is
shifted by an amount pro-
portional to the plasma dens-
ity. The plasma density is
varied with a modulating sig-
nal on the control grid of
the pentode. The laser beam
is passed through this space
charge region. The pentode’s
envelope has a window trans-
parent at the laser frequency
and a totally reflecting mirror
to direct the beam back
through the plasma. Mechan-
ically, it’s very easy to gang
up a gas laser tube that gen-
erates the laser beam with its
modulator, the pentode. Over
300,000 phone calls ride the
laser beam when modulated

workhorse pentode is still on

|

I ( by the beam pentode. The old
A

i

PARTIALLY the job. —Jackson Kaye
REFLECTING

FREQUENCY o

MODULATED ~——————ay

LASER BEAM v

GET BACK THE NEXT TOOL THAT'S BORROWED

{J The tool thief you should fear the most is your
friendly next-door neighbor who has a poor memory.
Now you can jog his memory into action by putting
identifying marks on tools, parts, or any metal items
without muss or fuss. This metal-marking pen looks
and works like a regular ballpoint, yet it permanently
marks all metals for easy identification. Works on
steel, stainless steel, silver, aluminum, brass, copper,
cadmium plate, zinc plate, nickel plate—everything
except chrome plating. The pen has a replaceable
cartridge that holds special acid for etching metals.
Comes with screw-on cap for safety. Pen point is part
of cartridge. Pen with cartridge, $8.10 postpaid, extra
cartridges, $4.00 each, or write for their 60-page cata-
log of “Hard-to-Find Tools” to the Brookstone Com-
pany, 6678R Brookstone Bldg., Peterborough, NH
03458. =

ELEMENTARY ELECTRONICS

Wwww.americanradiohistorv.com


www.americanradiohistory.com

B Ie ALL NEW

s BASIC COURSE
IN ELECTRICITY &
&ELECTRONICS i

This series is based on
BASIC ELECTRICITY/ELECTRONICS,
Vol. 1, published by HOWARD W. SAMS & CO., INC.

WHAT AC IS

What You Will Learn . . .

hen you have finished this basic course you will be able to

explain what alternating current is. You will be able to
recognize AC and pulse forms. In addition, you will be able to
describe the different types of AC waveforms.

Alternating current (AC) differs from direct current (DC). The
electrons in a direct current always flow in the same direction.
Electrons in an alternating current reverse directions periodically.

ALTERNATING CURRENT SOURCES

Alternating current is the most common type of electricity used. Because its
electron flow reverses direction rapidly, the value of an alternating voliage is easily
increased or decreased by passing it through a transformer. For example, when it
is necessary to transmit electricity over great distances (from the power plant to a
city miles away), the power-plant voltage is increased by a transformer to a very
high value (such as 375.000 volis) and sent through a relatively small-diameter
transmission line. If the AC electricity were sent at the power-plant voltage (such
as 4,160 volts), the diameter of the transmission line would have to he much larger.
This is because a lower voltage makes a higher current flow necessary. Thus, a
larger-diameter line from the power plani 1o the user would be required. At the
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city end of the transmission lines the voltage is reduced by transformers, and then still
further reduced to 230 and 115 volts by another transformer at the utility pole outside the
user’s house. It is far more difficult and costly to change DC voliages than to change AC
voltages.

STEP - DOWN
375,000 VOLTS AC TRANSFERIER

§ 4160 VOLTS AC /-——4I60 VOLTS AC
230/15

POWER VOLTS AC

PLANT
STEP - DOWN
HIGHL]XSLTAGE TRANSFORMER

STEP-UP
TRANSFORMER

TYPICAL POWER TRANSMISSION SIMPLIFIED

Alternating currents are generated in very large quantities in power plants. The electricity
used in vour home conies from a power-plant. The total current capacity of a power plant
can reach several thousand amperes at 4,160 volts.

Another source of AC, usually for specialized purposes, is the oscillator. The current out-
put of an oscillator is quite small, usually in the milliampere range. Oscillators are used
primarily as signal sources in electronic equipment.

QUESTIONS ANSWERS

Ql. It is difficult and expensive to Al. Two advantages of alternating current
transmit DC current over long dis- are: It is less expensive and easier
tances, or to raise or lower DC to transmit over long distances, and
voltages. Statc two advantages of it is easier to obtain and keep a
alternating current. constant voltage level.

Q2. Alternating current is used in A2, Alternating current is used in many
many applications in homes and in- applications in homes and industry.
dustry. Two sources of power used Two sources of power used to gen-
to generate this AC are ----- and erate this AC are steam and falling
e . water.

WAVEFORMS

Waveforms are pictures showing how currents and voltages change over a period of time.
The value of voltage or current is usually represented in the vertical direction, while time
is represented in the horizontal direction. For example, the illustration shows that most
DC waveforms are straight lines, although pulsating DC voltages may have various shapes.
The two most common types are shown.

By far the most common AC waveform is the sine wave. In fact, the sine wave is so wide-
ly used that when we think of AC, we usually think of sine waves.

QUESTION ANSWER

Q3. The most common DC waveform is  A3. The most common DC waveform is a
@omemmae me . The most common straight line. The most common AC
AC waveformisa -------- . waveform it a sine wave.

ELEMENTARY ELECTRONICS
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ALTERNATING CURRENT

PICTURE A CHANGING VOLTAGE

w w
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TIME TIME TIME
- —_— el

DC Waveform Pulsating DC Sawtooth DC

GENERATION OF A SINE WAVE

A sine wave is the most common AC waveform. [t is also the simplest. You can visualize
the way it is generated by looking at the illustration.

As the coil cuts the lines of force hetween the magnetic poles, a voltage is produced that
will cause current to flow if the coil is connected to a eomplete circuit. As the coil rotates
at a constant speed. it cuts more and more lines of force in the magnetic field, and the
voltage increases. At 90° it is moving at right angles to the lines of force, so it cuts the
maximum number of lines per second. Therelore voltage is maximum.

0° 90° 180° 2702 O°

h ty t3 1, 15
1 i

SINE WAVE PRODUCED EACH 360 DEGREES

At 180° (and at 0°) the coil is nfoving parallel to the lines of force and, therefore, cutting
none. Thus, the volluge generaled is zero. Beyond 180° the coil is cutting lines of force in
the opposite direction. so the generated voltage has the opposite polarity—negative in this
case. The output waveform of the generator is a sine wave like the one shown.

Inagine a line like the hand of a clock. This line is called a voltage vector. A vollage
vector rotates counterclockwise through the full 360° of u circle. The distance measured
from the end of the voltage vector 1o the hase line at any time during the rotation of the
veclor represents the exacl value of voltage at that instant. As you can see, the value of
voltuge is zero at 0° and 180°. At 90° the value of voltage is maximum positive, and at
270° it is maxinum negative.

One complete cycle of a sine wave (from zero 1o a positive peak, down to a negative peak,
and back to zero) simply represents one complete rotation of the voltage vector.
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SINE WAVE GENERATION PICTORIAL

Actually, the simple sine wave is the building block from which all AC waveforms are
constructed. Even sawtooth and square waves are really just complicated combinations of
simple sine waves.

Gosiin b
[N e AT
[y

ADDITIONAL
SINE WAVES

SINE WAVE—THE BASIC BUILDING BLOCK

QUESTIONS ANSWERS

Q4. A sine wave represents the rotation  A4. A sine wave represents the rotation of
of a line called a voltage ------ p a line called a voltage vector

Q3. With the right mixtures of sine A3. Yes. In fact, any kind of AC wave-
waves, can sawtooth and square form can be made with the right mix-
waves be made? ture of sine waves.

SINE-WAVE MEASUREMENT

In a previous chapter you learned that DC voltage has only one value. This value is
measured in volis. In AC, however, the voltage is constantly changing, so ne one voltage
value exists for more than an instant. Looking at a sine wave you cun see that it reaches u
certain peak. That value is known as maximum voltage, or peak voltage (E,...}. Notice that
the waveform has the same shape and value both ahove and below the zero line.

A more practical value of AC voltage and current is the rms value (rms stands for root-
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mean-square ). The rms value is the actual “working value” of a voltage or current and is
equivalent to the DC value which would accomplish the same mnount of work.

DESCRIBING SINE WAVES

PR

A siné wave voltage reaches a certain peak value.

1001
70.7 1

T T

An rms voltage is the working voltage

The current and voltage value most often used is rms. In fact, the standard househoid
voltage of 115 volis is the rms value. An rms voltage of 115 volts corresponds to a peak
voltage of 161 volts. In all sine waves the rms value is equal to 0.707 of the peak value.
Conversely, the peak value is equal to 1.41 times the rms value.

You have seen how AC voltage first increases in value to a peak value, then decreases to
zero, increases to a negative peak value, and then returns to zero. This sequence is known
as a cycle. The cycle is normally repeated many times each second and is identical in
waveform with the one before it and the one following it.

QUESTIONS

Q6. Another name for peak voltage is

Q7. Rms is the working value of volt-
age. Which is less. rms or peak
voltage?

Q8. Maximum voltage is also called

Q9. Working veltage is called ---

Q10.

Q11

Q12.

Q13.

Q14.

The symbol for maximum voltage
is E.... The symbel for rms veoli-
age is
Rms voltage is 0.707 times peak
voltage. If peak voltage is 100,
rms voltage is .

Peak voltage is 1.1l times rms
voltage. That is, if rms voltage is
100, peak voliage is -

To change rms voltage to peak
voltage (which is larger), multi-
ply by . To change peak volt-
age to rms voltage, multiply hy

To give a complete pictore of how

an AC voltage (or current)
changes, a waveform diagram
must show at least - -- complete
cycle(s).
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AOG.

A7.

A8.

A9.

Al0.

All.

Al2.

Al3.

Al4.

ANSWERS

Another name for peak voltage is
maximum voltage.

Rins is the working value of voliage.
Rms is less than peak voltage.

Maximum veltage is also called peak
voltage.

Working voltage is called rms velt-
age.
The symbeol for maximum voltage is

E.... The symbol for rms voltage is
l‘:I'Ill'i'

Rms voltage is 0.707 times peak volt-
age. If peak voltage is 100, rms volt-
age is 70.7.

Peak voltage is 1.41 times rms volt-
age. That is, if rms voltage is 100,
peak voltage is 141.

To change rms voltage to peak volt-
age (which is larger), multiply by
1.41.To change peak voltage to rms
voltage, multiply by 0.707.

To give a complete picture of how an
AC voltage (or curremi) changes, a
waveform diagram must show at least
one complete cycle.
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Frequency

It is sometimes necessary to know how many times a cycle is repeated each second. The
number of cycles completed each second by a given AC voltage is called the frequency.

re—CYCLE ——t+—CYCLE —++<+— CYCLE—>

YOUR SINE WAVE HERTZ

Frequency is measured in eycles per second (Hz). The symbol for frequency is f. The
most common type of current (household current) has a frequency of 60 Hz in most
localities of North America.

Periods

The time required for one cycle is called a peried. A period is measured in seconds,
milliseconds, or microseconds. A millisecond is 1/1,000 of a second, and a microsecond is
1/1,000,000 of a second. Since household electricity has a frequency of 60 Hz, its period is
1/60 of a second, or 0.0167 second. This time can also be expressed as 16.7 milliseconds.

}4—————4 CYCLES IN 1 SEGOND ~————+

+=CYCLE ~+}«CYCLE~{<«CYCLE—»{«CYCLE—>

A

0.25 0.25 0.25 0.25
< séc“"‘" SEC™ ™ SECTT*SEC™ |

TIME TO COMPLETE 1 CYCLE: PERIOD

The period of a sine wave represents the time needed for the voltage vector to make one
complete rotation. The frequency of a sine wave depends on how rapidly the voltage vector
rotates.

QUESTIONS ANSWERS

Q15. The -------- of household cur- Al5. The frequeney of household current
rent is 60 Hz. is 60 Hz.

Q16. If the frequency of a voltage is 60 A16. Divide 1 second by 60 cycles. Thus
Hz, how would you find its period? the period of a 60 Hz current is 1/60

EremeEnTARY ELECTRONICS
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of a second, or 0.0167 second.
Q17. How many milliseconds are there Al17. There are 1,000 milliseconds in a

in a second? How many micro- second, and 1,000 microseconds in
seconds are there in a millisec- a millisecond.
ond?

Q18. If the frequency of an AC voltage Al18. 1 microsecond.
is 1 million eyeles per second,
state period in the most conven-
ient unit.
Q19. In a eertain sine wave the rms Al9. 20V,,, X 1.41 = 28.2V, .
voltage is 20 volts. What is the
peak voliage?
Q20. A sine wave has a peak value of A20. 70.7V,.. X 0.707 = 50V,
70.7 volts. What is the effective
(rms) voltage?
Q21. If a current has a frequency of A21. 0.01 sccond, or 10 milliseconds.
100 Hz, what is the period of one
eycle? Give two answers—one in
seconds and one in milliseconds.

PULSES—NON-SINE WAVE AC

A very simple digital principle is an assembly line; for example, a series of cans moving
on a conveyor helt. A light hbeam to a photoelectric cell is cut every time a ean goes hy, and
the resulting on-off digital “pulse” signal is then counted. Computers employ various op-
erations with pulses at very high speeds.

Another very important type of pulse is the sawtooth waveform.

Sawtooth waves are primarily used in accurately timing. In other words, sawtooth wave-
forms are used when time measurement is required, and they act as triggering devices,

Some of the most important uses of sawtooth pulses are in television sets and oscilloscopes,
and for timing radar pulses.

PULSE MEASUREMENT

Pulses are usually described in terms of four parts—base line, leading edge, peak, and
trailing edge. It is easiest to understand these parts by looking at them.

PEAK PEAK
LEADING LEADING
EDGE TRAILING EDGE EDGE TRAILING EDGE
BASE ;
LINE
DINE
7 R B o
PEAKED SQUARE

PULSES IN A POSITIVE DIRECTION

It is often necessary to know how long it takes a pulse to rise from the bhase line to its
peak (rise time) or to go from its peak value back to the base line (decay time). These
times are measured hetween 109, and 909, of peak value.

Like AC sine waves. pulses have an rms value. Unfortunately, there is no simple formula
to find the rms value of u pulse. The rms value of a pulse is its working value.(rurn 10 94)
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The better the

the better

COMPU-TRAINER

‘ SOLID STATE

OSCILLOSCOPE gebbemics

u'
g T

TUBE & TRANSISTOR
TESTER

DIGITAL
MULTIMETER

TROUBLESHOOTER

NTS DIGITAL GR-2000 SOLID STATE
COLOR TV WITH 315 SQ. IN. PICTURE vom
AND VARACTOR DIGITAL TUNING

ELECTRO - LAB

As an NTS student you’ll acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you'll build and keep. Our
courses include equipment like the 5” solid-state
oscilloscope, transistor and tube-tester, vector moni-
tor scope, 74 sq. in. B&W TV, and solid state stereo
AM-FM receiver. The unique NTS Digital GR-2000
color TV with first ever features like silent varactor
diode tuning; digital channel sefection, (with op-
tional digital clock,) and big 315 sq. in. ultra rectan-
gular screen. This is just a sampling of the kind of

Simutated TV reception

better equipment that gets you better equipped for
the electronics industry.

This electronic gear is not only designed for train-
ing; it's field type — like you'll meet on the job, or
when you're making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.
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equipment
i1 be equipped.

PEMRIN---CIRCUIT TRANSISTOR TESTER

LO—SILHO
supsn;ilzn_

[\ HIGH FIDELITY
|| SPEAKERS

SOLID STATE STEREO
AM F¥ RECEIVER
AMPLIFIER

VECTOR MONITOR
SCOPE

SOLID STATE
B v

SIGNAL

R FET — VOM SOLID STATE 2-METER  pOGres AABIO GENERATOR
5" OSCILLOSCOPE SIGNAL FM TRANSCEIVER AND
TRACER POWER SUPPLY

Compare our training; compare our tuilton. We em-
ploy no middlemen because we need o salesmen.
We believe you have the right 1o make your own de-
cisions basgd on the facts, and you'il find these all
spelled out in our catalog mailing. Lessans, kits, and
experiments are described in full color. Most liberal
refund policy and cancellation privileges — it's all in
writing. And our low tuition is another big advantage.
No frills, no commissions to pay. This means lower
tuition for you. You receive solid training value. NTS
puts more into your training, so you get more out of

it. Make your own decision. Mail the card, or write if
card is missing. There's no obligation, ever, and no
salesman will call.

Approved for Veteran Training. Get facts on new
2-year extension.

NATIONAL G2 SCHOOLS

TECHMICAL-TRADE TRAINING SINCE 1905
Resident & Home Study Schools
4000 South Figueroa St., Los Angeles, Calif. 90037
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R v v vvvvvvvwvws ALTERNATING CURRENT

When pulses are repeated at a regular rate, the number of pulses per second is called the

repetition rate.

QUESTIONS

Q16. Rise time is the time during which
the pulse goes from 10% of peak
to of peak. During decay the
pulse decreases from of peak
to

ANSWERS

A16. Rise time is the time during which
the pulse goes from 10% of peak to
90% of peak. During decay the pulse
decreases from 90% of peak to 10%.

The time required for a pulse to yo
from 10% of peak to 909 of peak is
called rise time. The same time along
the trailing edge is called decay time.
Al8. The number of times a pulse is re-
peated per second is called its repe-
tition rate,

WHAT YOU HAVE LEARNED

Q17. The time required for a pulse to
go from 10% 1o 90% of peak is
called ---- time. The same time
along the trailing edge is called
----- time.

Q18. The number of times a pulse is re-
peated per second is called its

L. AC current changes polarity regularly.

4. AC is created by generators and oscillators.

5.

vollage.

- The working voltage of a sine wave AC is the rms voltage, which is 0.707 times the peak

6. \ cyele is one complete change from zero to the positive peak value, back through zero
e the negative peak. and back to zero. This represents the rotation of a voltage vector

around the 360° of a circle.

Frequency is the number of cycles generated in a second. and a period is the time it

takes to complete one cycle.

- The four main parts of a pulse waveform are the base line, the leading edge, the peak,

and the trailing edge.

| This series is based on material appearing in Vol. 1 of the 5-volume set,
BASIC ELECTRICITY/ELECTRONICS, published by Howard W. Sams & Co.,
Inc. @ $22.50. For information on the complete set, write the publisher at
4300 West 62nd St., Indianapolis, Ind. 46268.

NEWSCAN

Continued from page 58

persons. It’s been determined that every 100
pounds of beef presently yields only 60 pounds
of table meat. By contrast, home cooking
methods should produce about 80 pounds of
table meat from 100 pounds of raw beef. If
the roasting process can be automated, as much
as 5 percent on purchases of beef for roasting
can be saved.

Using the Natick Laboratories’ computers,
researchers have computed theoretical combi-
nations of cooking methods, intensities, and
times to achieve optimum results. The new
Raytheon one-of-a-kind “omni-oven” will be
used to verify the findings empirically. The
“omni-oven” has its own logic system that de-

termines which cooking techniques will be em-
ployed, in what combination, in what order,
and for how long. The three selected cooking
methods produce different cooking eflects. The
fast-cooking microwaves penetrate the food
and cook at a high rate of speed. the infrared
energy provides a source of radiated heat for
browning. and the pressurized steam enables
cooking in a hot environment. In the labora-
tory, punched cards developed from the theo-
retical computer studies will be inserted into
a special card reader on the “omni-oven” and
the cooking will proceed automatically.

Next program may be a punched card in-
serted into a GJ telling him how long to chew
and when 10 swallow.

Undersea Cahles Girdle Glohe

North America’s transatlantic  telephone
cable circuits were suddenly doubled this past

ELEMENTARY ELECTRONICS
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June 1974, when 1,840 additional circuits in a
new high-capacity undersea cable were added
by the flip of a switch.

Then, a month later, the British telephone
authorities announced a 3,900-channel cable
to connect the U.K. and Belgium. Concur-
rently, the authorities of Australia and New
Guinea ordered a 480-circuit cable to connect
their countries. Italy has just made plans for
a system capable of carrying up tlo 5,500
channels between Rome and Palermo, Sicily.

In view of recent satellite developments,
many people wonder why there is rapidly ex-
panding interest in submarine cables, the stan-
dard for intercontinental communication Since
the 1866 telegraph cable. The answer is simply
that submarine cable technology has been
moving forward as well. A modern cable
system provides reliable, secure, high-quality
transmission at a cost below satellite service.
This cost drops steadily with each new gen-
eration of cable systems.

Satellites and submarine cables complement
each other. Submarine cables serve better on
routes with large traffic between two points,
such as U.S. to Europe.

Satellites are economical on long “thin”
routes with less traffic. Satellites have also
been very useful in providing international
service to developing nations. They permit
communication from any ground station to any
other within range. giving flexible service to
small countries with low traffic density. When
the first communications satellite, Early Bird.
was launched, it supplied 240 transatlantic cir-
cuits and was thought to herald the end of the
submarine cables, at least on long-haul routes.
Cable installations did slow for a time. But
it was soon realized that satellites should be
complemented by cables.

First of all, the existence of both allows al-
ternative routing in the event of outage on
one or the other. Secondly. the quality of com-
munication must be considered.

Voice quality over a satellite system is
normally good. However. the waves must travel
as much as 40,000 miles from the transmitter
up to the satellite and down again to the re-
ceiver, causing a delay of a large part of a sec-
ond. which compounds technical problems. This
delay is so great that two satellite “hops™ are
not permitted in tandem on a phone circuit.
By comparison, in a cable system of several
thousand miles, the delays are undetectable.

When it comes to transoceanic transmission
of color television pictures. the satellite has an
advantage simply because of its circuit capacity.
In a live transmission, color television channels
use the equivalent of about 1,000 telephone
circuits. It is also not particularly important
if a program broadcast in America is received
in Britain with a half-second delay.

Telecommunication authorities find some
other attractive advantages to transmission by
cable. In these times of increasing pollution,

JANUARY-FEBRUARY, 1975

The complex Atlantic, Caribbean, and Mediterranean
submarine telephone cable networks as of 1974.
TAT-6 will shortly add 4,000 circuits and double the
transatlantic path. Not shown is the less-developed
Pacific network of 4.2 million circuit miles. Networks
tend to develop along commercial and social
interchange routes.

the world's scientists are becoming increasingly
concerned with ong type that is not visible or
detectable by any human sense. This is pollu-
tion of our limited radio spectrum. Since the
radio waves used 1o transmit over cables are
restricted to the interior of the cable, they do
not pollute the “ether.” Thus, they cannot in-
terfere with other vital services that must use
radio waves, such as radar, aerial navigation,
and so forth.

Countries with the highest volume of traffic

c ¢ ™ l l 3 » \
o > \1 - T 1 Vi,

L;Q' (A

“Nothing serious. Just a little
corrosion in the manual rotor input!”
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have invested in both satellite and cables—cur-
rently there are over 140 submarine cable
systems through the world and there are 79
satellite earth stations using 89 antennas in 53
countries. This dual arrangement safeguards
international voice and code traffic by provid-
ing alternative facilities.

The vast majority of these facilities are
North American and European. In the past 10
years the number of telephone calls between
the UK. and North America increased from
900,000 a year to 8.5 million and by 1980 the
telephone authorities are planning to handle 30
million calls a year.

Thus, today’s undersea communication cables
are rapidly expanding with the number of
circuit-miles doubling every two to three years.
They are maintaining their economic place in
the worldwide communication network that
forms the vital nervous system of the growing
world’s commercial. industrial, and social re-
lationships.

Bookmark
Continued from page 76

and the listed convergence routines have all
been taken from the manufacturer’s recom-
mended procedures. Volume 3 covers RCA’s
all-solid-state receivers, including these chassis:
CTC 48, CTC 54, CTC 58, CTC 59, and

Ask Hank, He Knows

Continued from page 26

High Cost of Experimenting

| walked into my parts dealer and discovered
him increasing the value of some peg-board
marked parts to almost double. Who should
| report him to?

—C.H., Terre Haute, IN
The poor guy is just trying to stay in business.
If he were to sell you the parts at the old price,
he probably would have to pay the same umount
or more to restock his shelves. There will be
nothing left for his rent. taxes, salaries, etc.
We all lose when inflation strikes. To save on
fixed resistor prices, buy assorted value resistor
kits. Lafayette stores sell a kit of 100 Y2-watt
resistors  (32E99047) for only $2.98-—that’s
about 3¢ each. Some savings!

CTC 60. Volume 4 is devoted to the service
and alignment of RCA’s hybrid color sets, and
simplifies the servicing of the late-model RCA
hybrid chassis. You can get your volumes by
writing directly to Tab Books, Blue Ridge Sum-
mit, PA 17214. Both color TV service manuals
come in soft cover editions, contain 169 pages,
and sell for $5.95 each. Tab will be happy to
send you a book catalog if you drop them
a line. |

Battery Monitor

Continned from page 71

pair of cells along the battery, the overall
condition of the battery can be determined.
Make sure that you observe proper test
probe polarities.

If you are not sure which cell is the
correct mate of another cell (since the ar-
rangement of cells under the plastic top of
the battery cannot be seen), momentarily
place the probe into the electrolyte of a cell
and quickly withdraw the probe if the meter
(M1) swings sharply upscale, indicating
overvoltage. The Y4-in. plastic section at
the end of the probes should minimize the
possibility of shorting out the cell between
the plates, but use care in placing the probes
into the battery holes; hold them in your
hands—do not just drop them into the elec-
trolyte while taking readings. Place the
probes just far enough into the electrolyte
to obtain an M1 indication. The probe clec-
trodes may have slight tendency to polarize

e
S e ’///
Holy smoke! 1 hope they got

pictures of this landing. . . .
the Russians will never believe it!”
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(act like little miniature storage batteries
due to electrochemical action on the solder)
and affect the meter indication. To prevent
this, slightly agitate the probes in the elec-
trolyte while testing.

Test your storage battery at periodic in-
tervals and note the cell readings. This will
give you a performance record to check
when you suspect that the battery may be
defective. When a battery starts to go bad,
it will show up as widely different voltages
between cells (usually one cell will start
to go bad before the others—not all the
cells at once). For best results, make your
periodic tests when the battery is in ap-
proximately the same clectrical state of
charge; the battery should be fully charged
and have stabilized for some time before
making tests. The probes should be washed
and dried after each use to prevent corrosion
from affecting the readings. The 12-volt
scale of the tester can be used with a normal
set of test probes to periodically check full
battery voltage across the battery term-
inals. [}

Antique Radio Column
Continued from page 66

I am greatly indebted to the Horn
Speaker, published by Jim Cranshaw, for
the information on E. H. Scott and the
McMurdo Silver radios. J. W. F. Puett pub-
lishes a newsletter for collectors of classic
radios. If you collect classic radios or arc
interested in receiving the classic radio
newsletter send a long, self-addressed,
stamped envelope to J. W. F. Puett, 3008
Abston Drive, Mesquite, TX 75149 and he
will send you complete information. He has
contributed information and two photos
of the McMurdo Silver Masterpiece and
the E. H. Scott Philharmonic radios shown
here.

So long for now. We will be back again
in the next issue with answers to some of
the questions you have been sending in,
and with information to help you in re-
storing antique radio equipment.

Kathi CB Carousel

Continued from page 64

duced, but nonc to compare with the
Masterpiece series. In November 1938 the
company folded and the following year
it was purchased by E. H. Scott.

A Turnover Changer. Another set I con-
sider a classic was the Capchart, manufac-
tured in Fort Wayne, Indiana. It used the
most unique record changer ever seen in
a home radio. The record changer played
both sides of a 78 rpm record. It had a
magazine in which the records were placed.
The changer would take the first record
from the stack, place it on the turntable
and play one side, it would then turn the
record over and play the other side. One of
the photographs, sent to us by Norman
Warren of Norfolk, Virginia, shows his
Model 400 Radio-Phonograph Combination,
with turnover record changer. This radio
has separate audio amplifiers, with speakers
for cach amplifier. T can remember as a
boy reading about Bing Crosby having a
Capehart radio-phonograph combination
that cost nearly $2,000.00. There were even
news reports that the Sheiks in the oil-
producing eastern countrics were having
special models made with jewcls decorating
the Cabinets. (See rop of the next column)

Janvuary-FEBRUARY, 1975

power supply (simulating typical voltage
in a moving vehicle). The modulation had
100 percent capability, and though there
was some form of 100 percent modulation
limiting it was possible to exceed 100 per-
cent with the microphone gain turned wide
open (sce why I don’t like user-adjustable
microphone gain). But under typical intelli-
gent operating conditions, the modulation
did not exceed 100 percent. As with the
received audio signal quality, the modula-
tion was excellent—clean, crisp and full-
bodied—due perhaps to a relatively large
modulation transformer with a lot of iron.

Since I had such phenomenal success
working this rig into a coathanger, I de-
liberately tried to destroy the RF output
transistor by working the rig into both a
dead short and an open circuit. No matter
what [ tried, the rig wouldn’t blow. Whether
working into a matched antenna, open
circuit, dcad short, or a coathanger, the
Tram Diamond 40 hung in there, delivering
outstanding performance.

Next time T drive a friend to college, you
can bet there’ll be a Diamond 40 packed
along in the trunk!

The Tram Diamond 40 comes complete
with all crystals, microphone, mobile mount
and DC power cable and is priced at
£209.95. For additional information circle
No. 43 on the Reader Service Page. N
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101. Kit builder? Like weird prod-
ucts? EICO’'s 1974 catalog takes
care of both breeds of buyers at
prices you will like.

102. International Crystal has a free
catalog for experimenters {crystals,
PC boards, transistor RF mixers &
amps, and other comm. products).

103. See brochures on Regency's
1975 line-up of CB transceivers

ITERATURE
LIBRARY

112. The EDI (Electronic Distribu-
tors, Inc.) catalog is updated 5
times a year. it has an index ot
manufacturers literally from A to
Z (ADC to Xcelite). Whether you
want to spend 29 cents for a pilot-
light socket or $699.95 for a stereo
AM/FM receiver, you'll find it here.

113. Get allthe facts on Progressive
Edu-Kits Home Radio Course. Build
20 radios and electronic circuits;

121. Corneli Electronics’ ‘“Imperial
Thrift Tag Sale’ Catalog features TV
and radio tubes. You can also find
almost anything in electronics.

122. Radio Shack’s 1975 catalog
cotorfully illustrates their complete
range of kit and wired products for
electronics enthusiasts—CB, ham,
SWL, hi-fi, experimenter kits, bat-
teries. tools, tubes, wire, cable, etc.

& scanner receivers (for police, parts, tools, and instructions in- 123, 1t's just off the press—Lafay-
fire, weather, & other public serv- cluded. ette’s all-new 1974 illustrated cata-
ice/emergency broadcasts). i log packed with CB, hifi com-

114. From Oison get their new, ponents, test equipment, tools, ham

104. Dynascan's new B&K catdlog
features test equipment for indus-
trial labs, schools, and TV servicing.

105. Before you build from scratch,
check the Fair Radio Sales llatest
catalog for surplus gear.

106. Get Antenna Specialists’ cat.
of latest CB and VHF/UHF innova-
tions: base & mobile antennas, test
equipment (wattmeters, etc), ac-
cessories.

107. Want a deluxe CB base sta-
tion? Then get the specs on Tram’s
super CB rigs.

108. Compact is the word for Xcel-
ite's 9 different sets of midget
screwdrivers and nutdrivers with
“piggyback’” handle to increase
length and torque. A handy show
case serves as a bench stand also.

109. Bomar claims to have C/B
crystal for every tranceiver . . . for
every channel. The catalog gives list
of crystal to set interchangeability.

110. A Turner amplified mike helps
get the most from a CB rig. This
free brochure describes line of
base & mobile station models.

111. Midland’s line of base & mo-
bile CB equipment, marine trans-
ceivers & accessories, and scanner
receivers are illustrated in a new
full-color 16-page brochure.

bargain-packaged 36-page, full
color tabloid (a new issue every 2
months). It contains their latest
electronics parts. supplies, and hi-
fi components. Pick up a copy at
Olson stores coast-to-coast or send
for a free copy today.

115. Trigger Eiectronics has a com-
piete catalog of equipment for
those in electronics. Inctuded are
kits, parts, ham gear, CB, hi fi and’
recording equipment.

116. Get the HUSTLER brochure il-
lustrating their complete line of CB
and monitor radio antennas.

117. Teaberry’'s new 6-page folder
presents their 6 models of CB trans-
ceivers (base and mobile): 1 trans-
ceiver for marine-use, and 2 scan-
ner models (the innovative “'Crime
Fighter” receiver and a pocket-size
scanner).

119. Besides Browning's colorful
leaflet on their Golden Eagle Mark
111 base station, their packet in-
cludes other surprises. The LTD
is pictured in actual size on a card
for you to test on your car's dash.
Specifications are given for both
the SST and LTD.

120. Edmund Scientific’s new cata-
log contains over 4000 products
;_halftj embrace many sciences and
ields.

rigs, and more.

124. Mosiey Electronics reports that
by popular demand the Model A-311
3-element CB beam antenna is be-
ing reintroduced. Send for the
brochure.

125. RCA Experimenter’s Kits for
hobbyists, hams, technicians and
students are the answer for suc-
cessful and enjoyable projects.

126. B&F Enterprises has an inter-
esting catalog you'd enjoy scan-
ning. There are geiger counters,
logic cards. kits, lenses, etc.

127. There are Avanti antennas
(mobile & base) for CB and scanner
receivers, fully described and il-
tustrated in a new 16-page full-
color catalog.

128. A new free catalog is available
from McGee Radio. It contains elec-
tronic product bargains.

129. Semiconductor Supermart is
a new 1974 catalog listing project
builders’ parts, popuiar CB gear,
and test equipment. It features
semiconductors.—all from Circuit
Specialists.

130. Heath's new 1975 full-color
catalog is a shopper's dream—
chockful of kits and gadgets every-
one would want to build and own.

-------------------------1
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Now go back and stick the probe into the
refrigerator again. If the meter correctly
reads the inside temperature (38° or so),
fine, if not, readjust R6 and R11. Overall
gain control R9 may also have to be re-
adjusted; if so go back and readjust speed
adjust control R12 also.

Final [nstallation. Your TV mast is a
good location to mount the completed
probe. Notice that the wind chill meter
only reads down to minus 50. This is suf-
fickent for all except the extremely cold
winter arcas like Alaska, northern Minne-
sota, and North Dakota.

Since the danger of frostbite starts with
a wind chill index below -10 to -15, ali
possible precautions should be taken if the
needle on the wind chill meter becomes
pinned offscale.

If just a wind chill meter is desired, the
circuit can be greatly simplified—eliminate
switch S1 and RT2, R3, R4, R7, R12, and

Wind Chill Meter

Continued from page 34

Layout of perf board. Lettered terminals
connect to switches shown on the schematic
diagram. For example, terminal “M* is wired
to the “wind speed’’ side to 4pdt switch S1C,
terminal I’ connects to the wiper of S1D,

etc. Terminals ‘D’ and "G’ connect to one
end of thermistor RT1 and RT2 respectively.

R13.

131. E. F. Johnson's new full-color
catalog for CB transceivers and ac-
cessories is now available. Send
for a free copy. They also have a
free brochure on their line of scan-
ner receivers.

132. If you want courses in assem-
bling your own TV kits, National
Schools has 10 from which to
choose. There is a plan for Gls.

133. Get the new free catalog from
Howard W. Sams. [t describes 100's
of books for hobbyists and techni-
cians—books on projects, basic
electronics and related subjects.

134. Sprague Products has L.E.D.
readouts for those who want to
build electronic clocks, calculators,
etc. Parts lists and helpful sche-
matics are included.

135. The latest edition of Tab
Books' catalog has an extensive
tisting of TV, radio and general
servicing manuals.

136. Leader’s catalog features “In.
struments to Believe In.”” They have
a complete line for industry, educa-
tion and service, featuring oscillo-
scopes/vectorscopes, many gener-
ators, accessories, etc.

137. Pace Communications has a
packet of information for you. The
“Citizens two-way radio” “answers
all the questions from how to op-
erate one to how much they will
cost to operate. A booklet on Pace’s
scan/monitors to keep you informed
is included.

<

Use Coupon on Left!
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138. Pearce-Simpson has a booklet,
‘'Citizens Band Radios & Scan-
ners,” which pictures and de-
scribes the various models in this
line. A section on CB antennas is
included.

139. For the latest information on
CB transceivers by Courier. send
for their literature.

140. Featured in_ Siitronix’s bro-
chure are single sideband/AM citi-
zen band transceivers, pictured
and described with extra features
and specifications listed. VFO slid-
ers for monitoring are pictured as
well as export models of linear am-
plifiers.

141. Lee Electronics Labs has an
inexpensive circuit analyzer, which
is featured in this catalog.

142, Available from Royce Elec
tronics is a 28-page, full-color cata-
log for CBers (base. mobile and
handheld transceivers; accessories;
and test instruments).

143. A set of Abraxas/4 speakers
contains a rugged 12-inch long-
throw woofer with a 22-0z. Alnico
magnet, a 5-inch sealed-back rub-
ber-damped midrange, and two 3-
inch dome tweeters from Designers
Audio Products.

144, For a packetful of material,
send for SBE’s material on UHF and
VHF scanners, CB mobile trans-
ceivers, walkie-talkies, slow-scan
TV systems, marine-radios, two-
way radios, and accessories.

145. For CB'ers from Hy-Gain Elec-
tronics Corp. there is a 50-page, 4-
color catalog (base, mobile and ma-
rine transceivers, antennas, and
accessories). Colorful literature il-
tustrating two models of monitor-
scanners is also available.

WwWWwWWwW.americanradiohistorv.com

146. Robyn International has 4-color
“spec’”’ sheets for each model of
their CB (base and mobile) trans-
ceivers and monitor-scanner lines.

147. Telex's 4.page, 2-color folder
illustrates their new line of boom
microphone head-sets for CB'ers
and hams, as well as their line of
communications headphones.

148. Surveyor Manuf. Corp. offers
you two catalogs in 4-color. One
features their Electronics 2000/
Surveyor CB, pictured with descrip-

tions and specifications. Their
Monitor/Scanner, Surveyor Model
4H 4U, is featured in the second
catalog.

149. Cush Craft has a catalog on
Citizens Band Antennas for every
purpose. The Ringo base antenna is
featured, as is the new Superfire 8.
element horizontal/vertical power
beam.

150. For TV or communications tow-
ers, aluminum spells rugged
strength. An 8.page brochure from
ASCOM details 30 models to fit
every need for CB, ham, commer-
cial 2-way radio, or home/institu-
tional installations.

151. For a complete audio acces-
sory line-TV, tape, phono and
radio for home and auto, send for
Audiotex catalog FR 73-A.

152. Send for the new, free descrip-
tive bu'letin from Finney Co. It fea-
tures the Finco line of VOM multi-
testers (and accessories) for elec-
tronics hobbyists and service tech-
nicians.

153. A full-color brochure on Ten-
nelec’s scanners is available. They
have portables, 3 bands—12 chan-
nels and 3 bands—16 channels.
Outstanding features and specifica-
tions of the tri-bands are listed.
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Kirlian Photography

Continued from page 53

Sharp points on an object such as this
holly leaf provide points of discharge
concentration although additional
discharge occurs along all edges and even
from veins and surface irregularities.

tape to keep the rubber tape in place. An-
other tip: avoid touching the aluminum
dial plate under the center voltage control
knob. It too can shock if your other hand
is on the corona discharge plate.

The Edmund kit includes a double-zip-
pered, light-proof changing bag used by
photographers for handling film when a
darkroom is not available. In this applica-
tion, you poke the single high-voltage wire
of the induction coil through the bag fabric
and attach it to the aluminum electrode
which, together with the glass dielectric,
is placed inside the bag. Do nor put the
induction coil inside the bag! After placing

Corona discharge from a begonia leaf, that
some parapsychologists would argue
consists of ‘Life Force’’ emanations,
has o fine fur-like quality not fully
evident in the reproduction shown here.

your film inside the bag, you can poke
your hands in through two light-tight sleeves
to handle the film -and prepare it for ex-
posure. Since both hands must be in the
bag, and light could leak in if you try to
take one out, you will need someone else
io push the transformer on-off button; or
you can rig up a foot switch if you must
work alone. Better yet, wait until after
midnight, when all others in the house are
asleep, so that you can darken a room and
work unencumbered. You miss a lot of the
fun if you can’t watch those “life forces”
sputtering between the clectrode and your
fingertip. ]

Time Tally

Continued from page 48

The indoor version of the Time Tally,
if used with the power supply shown in
Fig. 2, can be used as a digital cooking
timer. Just flick the switch -the minute an
egg goes into boiling water or a TV din-
ner goes in the oven, and watch for the
recommended minute to show up. Here
a rescttable 6-volt counter would come in
especially handy, but you can mentally
note the present reading and watch for the
desired one. =
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ORDER NOW & SAVE!

electronics books
from the Davis
Magazine Mart

e Lowest price! ¢ Guaranteed
delivery despite paper shortages!

# Single copies home-delivered at no
extra charge! e Protection against
future price increases!

ELEMENTARY ELECTRONICS — For newcomer
and hobbyist. in each issue theory articles and
construction projects. General rules of electronics
trouble-shooting techniques, much more.

COMMUNICATIONS WORLD — For shortwave
listeners to overseas radio, and to local 2-way
transmissions. Serves users of monitor equipment.
Inciudes complete White's Radio Log as bonus.

ELECTRONICS HOBBYIST — For beginner and
advanced buff. Information, complete plans, tips,
instruction on projects for home, car, out-of-doors
and on the job.

101 ELECTRONIC PROJECTS UNDER 515 —For
beginners and the experienced. 100-plus projects

in general circuits, passive circuits and integrated
circuit projects.

ELECTRICAL GUIDE — For the homeowner. How
to maintain, repair and modernize home electrical
system. New tools and products. Departments for

furthering interest or finding a career in electricity

CLIP & MAIL TODAY" — = — — &— = = = = =

TO: Davis Magazine Mart
229 Park Avenue S., N.Y., NY 10003

|

I

Enclosed is $- —— in payment of below |

indicated order. ]

Subscription to ELEMENTARY ELECTRONICS }

O 1 yr. (6 iss.) $2.67 1% yrs. $3.97 |

COMMUNICATIONS WORLD |

O Spring/Summer '75 Ed., $1.35 *1/23/75 |

ELECTRONICS HOBBYIST |
[J Spring/Summer '75 Ed., $1.35 *1/21/75

101 ELECTRONIC PROJECTS UNDER $15 I

O '75 Ed., $1.35 *5/15/75 i

ELECTRICAL GUIDE !

O '75 Ed., $1.25 *8/21/75 !

*On-Sale Date :

I

I

I

|

I

|

|

I

!

|

Name (please print)

Address

City

e bt wen e e G M G e e m we WEE e tew e e o e B

I State Zip

ko o e 05 e 5 B o o 0 e e e e o

JANUARY - FEBRUARY, 1975

Make BIG Profits In
YOUR OWN ONE-MAN

Electronic Factory!

Start home, spare time. A postcard with your name &
address, will bring you Free {liustrated Literature about
this unusual opportunity! Write TODAY!

BARTA-EN

Box 248, Walnut Creek, Calif. 94597

Powerful electronic detector finds buried
gold, siltver coins, etc. Write or call for
free catalog. Dealer inquiries

invited. i
Financing Available

Phone day - night (713) 682-2728

RELCO, Dept.op 22

WRITE

witn MCcGEE'S
BIG SPEAKER CATALOG
1001 BARGAINS IN

SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
Tane Recorders—Kits—Everything in Etectronics
1801 McGee Street, Kansas City, Missouri 64108

PARTS'

@é' Send For 4’(
F‘ORNELL'S
New Color

Catalog
48 Pgs. New llems

TUBES!
36%
tube
ORDER 12:{13

IF NOT. SHIPPED
IN. 24 HOURS!

33

IN LOTS OF 100
4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105

"LISTEN IN"T0 _POLICE - FIRE RADIO CAI.I.S IN YUUR CAR'

KS with ANY CAR—Portable or HOME
RADIO' Just PLUGS in—No wiring—3 min.
ute hookup' S\vnch instamly from nmndr
to ALL LICE. —EM ENCY.
MERCIAL—TAXICAB—STATE CITV_GOV T
2 way Radio calls in YOUR AREA.DUAL-—
HI-LOW BANDS TUNES 36-49 & 150-175
MMS USE EVG!‘Y\VhEl"G—anVlIm(—JIWBYS

SEND ONLY 52 uu(cash Ck.. M.0.) and pay post-
an ‘812.99 plus COD DSl or
send £14.99 for ppd Del in USA. Includes arten—a coil for vise
wuh Any Home:Portable Radio! One Year service Warraniy—
MONEY BACK TRIAL (lf retnd). Sntd ONLY--DIRECT
FNoM FAcTon at this LOW price!
WESTERN RADIO Dept. BE-11, KEARNEY. NEBR. 68847

WHICH ARE THE 30

MOST POPULAR INVESTMENT
ADVISORY SERVICES?

Receive short 1-5 issue current triais to the
30 most popular investment advisory services
based upon the confidential saies records of
SELECT INFORMATION EXCHANGE,
America's leading financial publications sub-
scription agency covering almost 800 differ-
ent investment publications. Send your name
and address together with this ad and your
$21 remittance to receive al! 30 pubilications.

DAVIS PUBLICATIONS INC, EE 1/2-15
229 Park Avenue South
New York, N.Y. 10003 Package # 1
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DX Central Reporting

Continued from page 28

seventh continent has joined the SWBC ranks

. Antartica! No, this isn’t the phony Radio
Amundson some character in England claimed
to have heard a few years back. This one is for
real and it's known as the Awmerican Forces

Antarctic Network, with a one-kilowatt short-

wave transmitter at McMurdo Base. The station
has been heard with good signals by SWLs in
Australia and New Zealand on a frequency
of 6012 kHz. So far North American listeners
have managed to detect a very weak carrier
and snatches of modulation on rare occasions
during the 0800 to 0900 GMT time period. A
sotid logging of AFAN Stateside has yet to be
reported, however.

According to scraps of information pieced
together. the station suddenly popped up on the
air in midsummer, without any advance warn-
ing that such a hot DX prospect was even being
considered. The station is operated by U.S.
Navy personnel stationed at the Antarctic
base. Its programs—aired regularly during the
0700-1000 GMT time slot and irregularly al
other times—are aimed at other Navy men and
civilian scientists at smaller outlying Antarctic
bases.

Bandsweep. (Frequencies in kHz, times in
GMT) 840—The Haitian missionary station
4VEH is quite well known to SWLs for its
shortwave programs. But if you live in the
eastern half of the U.S. you may find this one
on medium wave as well. A Virginia DXer re-
cently heard it there about 0000 GMT . . .
4730—Radio Abarou is a Bolivian station
that can offer a real DX challenge to even ex-
perienced Latin American DX aficionados. But
because there isn’t much else in this part of the
band during the evening hours, even a begin-
ning DXer might stumble across it around
0200-0400 . . . 4810—A very nice LA—that’s
Latin American in the DXer's jargon—i
HC8VG, Lu Voz de Galapagos. Tt is located
on one of the Galapagos Islands, a part of
Ecuador but some 600 miles out in the Pacific.
It has been logged on this relatively new fre-
quency by a number of DXers from Ontario
to Pennsylvania around 0400 to 0500
6060—Perhaps you’ve heard Italy’s SW station,
RAIl at Rome. But have you logged the RAI
outlet at Caltanissetta, Sicily? During the
evening hours you may hear the multi-lingual
Notturno dall'Ttalia program . . . 9460—You
asked for i1: When and where can we hear
Korea? Well, Radio Korea (formerly known
as the Voice of Free Korea) at Seoul can be
logged on this frequency at 0630, when English
news is aired . . . 11850—The long-awaited
relay station of West Germany's Deutsche
Welle on the island of Malta is now on the air.
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It has been logged on this frequency circa 1900~
2100 with strong signals. But it is still testing
at this writing and other 25 m.b. channels
traced at various times include 11705, 11795,
and 11865 . . . 15200—Austria's ORF offers
some interesting daytime listening. An English
program you can hear is broadcast from 1830
to signoff at 1855.

(Credits: Edward Shaw, VA; Robert Hill,
CA; Ernest Behr, Ontario, Kenneth Earhart,
PA: Charles Brunner, PA; Albert Garrou,
MA; Jeff Bowlsby, Br. Columbia; National
Radio Club. Box 12, Boonton. NI 07005:
North American SW Association, Box 8452,
S. Charleston, WV 25303.)

Backtalk. “I read your DX Central Reporting
every time a new ELEMENTarRY ELECTRONICS
comes out.” writes Alan Nacht of New York
City. “I thought you might be interested in
learning that I received Radio National Ven-
ezuela’s North, Central, South America and
Europe Special Service. I've received it as early
as 2200 GMT on 15390 and 11750 kHz. It
came in very well.’

Yes, Radio Nacional surprised many SWLs
when they first stumbled across this English
language service from Caracas. The English
broadcasts seemed keyed to the “Law of the
Seas” international conference held in the
Venezuelun capital. The big question now is
whether the English programs will continue
after the conference ended.

“Could you give me the address and fre-
quencies of Windhoek Radio in South West
Africa?” asks reader Pat Tobin of McDonald,
Pa. Quick question, quick answer, Pat. This
non-broadcast utility station, ZUN, identifying
as Windhoek Radio. transmits on 11451 kHz.
The address is Post and Telegraph Department,
P.0O. Box 2884. Windhoek, So. West Africa. B

ELEMENTARY ELECTRONICS
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Inside CB Talk Power

Continued from page 62

some slight advantage in SSB, but not too much.
Best SBB talk power boost is attained from
compression built into the RF amplifiers of an
SSB transmitter, and most better units already
incorporate this feature. The best way to up-
grade typical SSB transceiver modulation is to
upgrade the microphone, and that’s assuming
the modulation needs an extra push. Most SSB
rigs are premium models to begin with, and
they provide the best SSB modulation possible
for the particular transceiver.

Summing Up. If your transceiver already
incorporates a talk power booster, you are
probably already getting optimum modulation,
and accessory equipment can only make things
worse. If your modulator runs barefoot with
nothing to give your voice an extra push, a
compressor, an amplified microphone, or just a
better mike will work wonders toward getting
your signal out above the noise level. Remem-
ber, maximum modulation makes a very heavy
conmbutxon towards getting your CB message
through. a
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Classified Ads $1.15 per word, each insertion, minimum 15 words, payable in advance.
For information on Classified ads—to be included in our next ELEMENTARY ELECTRONCIS
—write to R. S. Wayner, Classified Ad Manager, 229 Park Ave. South, N. Y. 10003.

ADDITIONAL INCOME

BUSINESS OPPORTUNITIES—Cont'd

| EDUCATION & INSTRUCTION—Cont'd

DISTRIBUTE circulars. Paying $50.00
per hundred. Starting Kit $1.00. Detter
Assoclates, Box 473D Elmira. N.Y. 14902

COMMODITIES—Lost Any Money
LATELY? I have over 100 insider hints
that will save you money and make money

E

for you. $10.00 includes postage. Commod- |

fty Counsel, Box 284, Dobbs Ferry, N.Y.
10522

SENSATIONAL MONEY-making plan.
Guaranteed: you can't lose. Send $1.00
to: Cabot Enterprises, Box 16593, Portland,
Oregon 97233,

AUTHORS SERVICE

PUBLISH your book! Join our succesful
authors: publfcity advertising promotion.
beautiful books. All subjects invited. Send
for free manuscript report and detailed
booklet. Carlton Press. SMM. 84 Fifth
Avenue, New York 10011

AVIATION

NEW Amazing Sport—Hot Alr Balloon-

ing. Winter or Summer. Detalls Free. Ruth
Carter Reports, 103, P.O. Box 26718, Albu-
querque, New Mex. 81725

BOOKS & PERIODICALS

ROCKEFELLER Sectets Revealed! Free

Phamplet! FFF-DC, Box 11306, Palo Alto,
CA. 84306

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Mallorder!
Helped others make money! Free Proof!
q’r&gr_[ey. Box 318-TT, Ypsilanti, Michigan

MAKE Magnetic Signs, Blg profits. De-
talls. Universal, Lenora, Kansas 67845

FREE Secret Book ‘2042 Unique, Proven
Enterprises.’”” Fabulous ‘‘Little Knowns’
Work home! Haylings-El4, Carlsbad,
California 52008.

1000% PROFIT Preserving Baby Shoes
in Chinakote or Bronze. Free Literature.
NBC-DG. Coral Springs, Florida 33065

HERBALISM! The home gold mine!
Free minicourse. Herballsm. Institute-D,
5_0_\' 968, Glendora, Ca. 91740.

HOW To Make Money Addressing,
Maliling Envelopes. Offer Details 10¢.
é.éé\sdgbloom Services, 3636 Peterson, Chicago

WE NEED GINSENG GROWERS!
$3.000-$30.000 annually! We Buy Your
Corp. Send $2. For seed sample and
information, Glass's QGinseng Exchange,
Box 336, Rochdale Station, Jamaica, N.Y
11434.

$30.00 HUNDRED Stuffing our Sales
Letter into Preaddressed Stamped enve-
lopes Immediate Earnings. Beginners Kit
$2.00 (Refundable}. COLO. 1433 61 Street
DP1, Brooklyn, New York 11218.

$100 WEEKLY POSSIBLE! Malling cir-
culars for advertisers. Rush stamped ad-
dressed envelope—Free detalls. Service,
Box 721—DC. Lynbrook, N.Y. 11563,

NEW MAKE $100, PER DAY, in your
spare time, at home. For more informa-
tion write: SDWT, Box 4738, San Diego,
CA. 92104

COLLEGE DEGREES BY MAIL, Free
Information. Write: Success Institute, 1435
North Belford, Dept. BI1EE, Pasadena,
Calif. 91104,

SHORTCUTS To Success! Specialized
Knowledge. 75 Categories to choose. Free
Literature. CIEE-39, Box 20345, Jackson,
Miss. 39209

FREE Details about highly effective and
thorough course in Digital Electronics. Cost
of course—s$10.00. Your success guaran-
teed or $11.00 refunded! Dynasign, POB
60EE, Wayland, Mass. 01778

PRACTICAL Applications of Digital
IC's. 100’s of Tips, Clreuits. Projects on
TTL. 443 pp. $19.95. Money Back Guar-
antee. GEA, P.O. Box 285, Northfield, Ohio
44067

ELECTRONIC EQUIPMENT & SUPPLIES

BUY IT WHOLESALE

400,000 BARGAINS Below
Many Free! Liquidations
. . . Job Lots . . . Single Samples. Free
Detalls. Worldwide Bargainhunters, Box
730-EE, Holland, MI 49423.

COINS, CURRENCY & TOKENS
HISTORICAL U.S. coin set, only $16.99.

Wholesale! |
Closeouts |

FREE 36-page catalog, updated 5 times
a year, Everything for the electronics
hobbyist—from TV antenna wire to the
latest Stereo music equipment. ELEC-
TRONIC DISTRIBUTORS. INC. 4900 N
Elston Ave., Chicago, IL. 60630 EE-1

FARMS, ACREAGE & REAL ESTATE

GOVERNMENT LANDS DIGEST. A
Monthly review of government Real Estate

Six colns in holder, dollar thru cent, | offerings throughout the U.S.A Free
dated before 1917. Thanks, PCS, Box | subscription Information' DIGEST
| 2062, Anniston, AL, 36201 Box 25561-DP, Seattle, Washington 98125
DETECTIVES FOR INVENTORS
i
CRIME Fighters! Police! Detectives! PROSECUTE Your Own Patent Appli-

$26.00 HUNDRED Addressing Envelopes. [

Detalils $1.00 Stamped Addressed Envelope.
KeeonJ. Postbox 995DC. San Diego, Calif.
92109.

IMMEDIATE Earnings stufling envel-
opes, Beginner's Kit. $1.00 (refundable)
Lewcard, Brea., CA. 92621

| needed. Do it yourself with new

Investigators! Valuable information ($1.00-
refundable). Don-Q. Box 548, Seattle,
washington 98111.

DO-IT-YOURSELF
TELEPHONES UNLIMITED, equipment,

supplies, Catalog 50¢. Box 1147-M. San
Diego, Calif. 82112,

OVERHEAD Garage Doors, All Types
Sinece 1949, Complete Doors, Parts, SPrings,
Instructions. Electric Operators, Radlo
Controls. Get Facts TOLL FREE., Com-
pare our Wholesale Prices, 800-631-5655
Nationwide, (New Jersey Residents—800-
872-4980) Ridge Door, Monmouth Junc-
tion, N.J. 08852

SAVE GAS. MODIFY POLLUTION Con-
trol on your car. GQet 5 MILES MORE
on GALLON of GAS8. NO MECHAbNIC
00k
that shows you how. MONEY BACK
GUARANTEE, $10.00. Wags Technical Ser-
vice Co.. 108 N. Sparta 8t., Steeleville,
IL. 62288

$400 FIRST WEEK with Ad Clocks or
money back, Your own Advertising Busi.
ness. Action Ad Clock, Room AC-107-EA,
1512 Jarvis, Chicago, TL. 60626

FREE BOOK °'899 Successful. Little-
Known Business.” Work Home! Plymouth
14FC, Box 1056. Weston, CT 06880

FANTABULOUS Opportunities in
Wholesaling. Send Stamped Envelope.
LAD. Box 6153, New Orleans, LA. 70174

106

EDUCATION & INSTRUCTION

ACUPUNCTURE TRAINING Home
Study Course! Tsang, Box 219w, Toronto,
Canada M8M 422.

BACKGAMMON! America's Hottest
Game Sensation. Booklet reveals secrets
for Successful. Play. Send only $1.50, add
50¢ postage, handling. T. Minton, 100
Roosevelt, Jersey City. N.J. 07304
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catlon. All Material Necessary—Write:
Inventors Service, Box 3574, Washington
DC 20007

INVENTIONS IDEAS WANTED deve-
loped, Marketed by leading professional
organization for Cash/Royalty sales.
FREE EXAMINATION and CONFIDEN-
TIAL REPORT of the Commercial Fea-
tures of your Patented/Unpatented In-

I vention. FREE COPY ‘‘How to Safeguard

and Market your Invention to Industry’’
write or Call: LAWRENCE PESKA AS-
SOCIATES, Dept. DP, 500 Fifth Ave.,
N.Y.C. 10036, (212) 354-9696, 150 S. Wack-
er Dr., Chicago, Ill. 60606. (312) 346-1172,
1 Biscayne Tower, 2 So. Biscayne Blvd.,
Miami, Florida 33131, (305) 358-1366, 44
Montgomery St: San Francisco, Calif
94164, (415) 956-1212, 1888 Century Park
East, Los Angeles. Callf. 90087 (213) 552-
2020

GIFTS THAT PLEASE

AMAZING NEW CATALOG! EXCIT-
ING UNUSUAL GIFTS—SATISFACTION
GUARANTEED. SEND name for detalls
to: STILLS AND LIMITED, 216 WEST
JACKSON BLVD., CHICAGO, ILLINOIS
60606

TEN sensuous fragrances from France
Perfume sampler makes perfect gift. $5.95.
Dyna-Tron, Box 1837, Tahoe City, Calif.
95730

FREE Latest Gift Catalog. Something
For Everyone. Bright Leaf Gifts, Dept.-
3MC-2, Gretna, Virginia 24557

ELeEMENTARY ELECTRONICS
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CLASSIFIED MARKET PLACE

(Continued from page 106)

Hi-FI EQUIPMENT

CANADIANS—Free Hi-Fi discount cata-
log. Name brands, immediate delivery
from our huge stock. Etco, Dept. AA, Box
741, Montreal A’

HOBBIES & COLLECTIONS

FREE CATALOG: Electronic suppties—
kits for the hobbvist. Low prices. Anklam
Electronlics. 4709 nth. 6th St.. Wausau.
Wis. 54401

LOGIC

LOGIC NEWSLETTER. Design, Theory, |

Construetion Sample copy $1.00. Logic
Newsletter. POB 252, Waldwick, N.J. 07463

MONEYMAKING OPPORTUNITIES
Cont'd

QUICK FORTUNES Cun still be made.
Learn How! Write: Nettleton, Box CE-
1188, Burbank. CA. 91507

STUFF Envelopes $500.00 Thousand,
Free supplies. Send Stamped Addressed
Envelope. MANTOR HOUSE, Dept. 8, SM3,
Minoa, N.Y. 13116

MUSIC & MUSICAL INSTRUMENTS

GUITAR ACCESSORIES—Professional
Sound. Solid State Power Booster ($12.50);

Harmonic Distortion Box ($22). Request |

from: FlexiSound, Box 901,
Pa. 17604

information
Lancaster,

MAGIC TRICKS, JOKER NOVELTIES
& PUZZLES

WOW! Largest selection. Newest. best
tricks. jokes. Giant 150 page catalog 254.

OF INTEREST TO WOMEN

$35.00 DAILY Possible addressing-stuff.-
ing envelopes. Typewriter-long hand. In-
formation: Send stamped addressed en-

A7brq’cadabra~EE, Colonia. New Jersey | velope. Ame 7, Box 310, Lemars. TA 51031,

07067. - .
HOW TO FEEL HEALTHIER. Discover
MAGNETS Natures Own Secrets. Prevent Premature
Aging. Increase Resistance to Disease, Lose
TWENTY Disc. or Len bar magnets. Welght Permanently. Information. Health
$1.00. Magnets. Box 192-E, Rundallstown. Education, Box 461A, Caldwell, New

Maryland 21133, | Jersey 07006
| .
MAIL-ORDER OPPORTUNITIES PERSONAL

START ‘‘Your’ mail-order dealership!!
‘‘Guaranteed Instructions’!! Cannot Lose!
Want Wealth?? $3.98. Products, Box 1375,
Mountain View. CA. 94042

MISCELLANEOUS

NEVER WON ANYTHING? Anyone can
win Sweepstakes contests! Free detalls.
Services, Box (641-SFA. Des Moines, Iowa
50303.

MIRACLE Beam Fits Any Key Has
Silver Cell, No Bulbs or Batteries to
Replace. Guaranteed. $3.95. Crosby Spec-
!7?7{::;’2 Sales Co., Box 181. Crosbv. Texas

MONEYMAKING OPPORTUNITIES

STUFF MAIL ENVELOPES!! $250.00
profit per thousand possibie. Offer details:
Stamped self-addressed envelope. Kings.
B-37K-DVC15, Jamaica, NY 11422

EXCELLENT income possible clipping
newspaper articles. Act Now! Free de-
talls. Satisfaction Sales. Dept. B, Box 87,
Ward Hill, Mass. 01830.

MAKE Your Classified Ad Pay. Get
“How to Write A Classified Ad That
Pulls.” Includes certificate worth $2.00 to-
wards a classified ad in this publication.
Send $1.25 (includes postage) to R. S.
Wayner. Science & Mechanics, Dept. CL
223 Park Avenue South. New York. N.Y
10023.

“BEAT Inflation!!" Accumulate Wealth
on Average Income!! Guaranteed' Cannot
Lose!! $2.98. Productions, Box 1375. Moun-
tain View, CA. 04042

$35.00-HUNDRED. Put our

Brochure

into pre-addressed-stamped envelopes. De- |

talls: $1.00 F&F.
Troy. MI 48084,

STUPF ENVELOPES, $250/Thousand
Immediately, Rush 25¢ Stamped
Addressed Envelope. C. J. Brooks, 453 Rays
Road, Stone Mountain, Georgia 30083

CASH for your Ideas! New booklet re-
veals how you can get paid for just
“thinking’’. Learn how to protect and
SELL them. Booklet MO64, $2.00. Hudson
House, 321—51st St., West New York, New
Jersev 07093

720 East South Blvd..

JANUARY - FEBRUARY, 1975

l

CONTRACEPTIVES for Men—by mall!
Thirty top brands—Trojan, Nuform, Jade,
and many more. Twelve assorted samples:
$2. Detuxe sampler: $5. Free illustrated
catalogue with every order. Plain package
assures privacy, Fast and reliable service.
Satisfaction guaranteed or your money
refunded in full. POPLAN. Box 2556-
Dept. DCG-Ta, Chapel Hill. NC. 27514.

SINGLE? Widowed? Divorced? Nation-
wide introductions! Identity. Box 315-DC,
Royal Oak, Michigan 48068.

JAPANESE introductions! Girls’ photo-
graphs. deseriptions, brochure, details,
$1.00. INTER-PACIFIC. Box 304-SC.
Birmingham. Michigan 48012.

BEAUTIFUL MEXICAN GIRLS Want.
ing American Boy-Friends. Details. Photos
25¢. World. Box
CA. 92103.

JAPANESE Girls Make Wonderful
Wives. We have large number of listings.
Many interested in marriage. Only $1.00
brings application, photos. names. de.
seriptions. questionnaire, Ete. Japan In-
ternational. Box 1181-AA, Newport Beach.
CA. 92663,

“DATE WITH DIGNITY" Professional
Matching Drawer 6§765. Fort Worth. 76115
(817) 921-0281 Anytime

CORDLESS VIBRATOR-MASSAGER.
Unique tubular shape with smooth con-
tours for faclal toning, penetrating and
relaxing spot massage. Complete assort-
ment of attachments (batterv included).
7157 x 114", Send $8.95 to: ADAM & EVE.
Box 2556, Dept. DCG-8a. Chapel HIill

3876-SMC. San Diego |

PERSONAL—Cont'd

1200 LONELY Ladies Fotos/Details $3.
World's largest matrimonial catalog: Box
737, Lauderdale 33302, or Box 12, Toronto
16, M4A 2M8

PHOTOGRAPHY—PHOTO FINISHING

SAVE HUNDREDS OF DOLLARS! ! !
Make your own S&M Densitomcter. Send
$3.00 for detailed drawings and instruc-
tions. A must for successful photography
in vour darkroom. Order direct Irom
S & M Instruments, Dept. EE1l, 229 Park
Avenue South, New York. New York 10003.

RADIO & TELEVISION

TV TUBES 36¢ each. Send for Free 48
page color catalog. Cornell, 4217-W TUni-
versity, San Diego, California 92105.

BUILD Distance Crystal Sets. 10 plans
—26¢: Handbook 18 different—50¢: refund-
able. Laboratories. 1477-G. Garden Grove,
Calif. 92642,

A NEW CANADIAN MAGAZINE, ‘‘Elec-
tronjes Workshop''. $5.00 yearly, sample
$1.00. ETWCO. Box 741 “A’" Montreal
Canada

FREE Electronics Catalog! Plans, Kits,
Tubes, Securitv Equipment, etc. McCord
Electronics. Box 276-F, Sylvania, Ohio
43560.

HEAR POLICE/FIRE Dispatchers! Cata-
log shows Receivers. Directories of ‘‘con-

fidential” channels. Send 10¢ stamp.
Communications. Box 56-DA, Commack.
N.Y. 11725

SCIENCE & CHEMISTRY

“FIREWORKS." Associated Novelties.
Simplified Manufacturers Textbook. $5.00
Details Free. Troplc House. Box 85M4
Palm Bay. FI. 32905.

STAMP COLLECTING

OLDER U.S. STAMPS. Surprisingly
good approvals to adults only. Engle. Box
208C, Lowell, MI 49331.

SENSATIONAL COLLECTION: 510 DIF-
FERENT 504 FREE CATALOG. Andrew
Veres. Sagumore Hills. Ohio 44067

START YOUR OWN BUSINESS

FREELANCE NONFICTION WRITING

is highly wrofitable! Cash in on your
talent! Derails airmailed. WRITER'S
UTOPTA. Box 2608EE. Vancouver. WA,
98661

SUPER NATURE PILLS

SUPER NATURE PI' 15, 30-33.00. N & A
Co., 6915 So. Vernon. Chicago. I1l. 50637

SURPLUS EQUIPMENT

GIANT Bargain Packed Canadian Sur-
plus Catalogs $! 00. Ftco Electronics-DG.

N.C. 27514 Box 741, Montreal A"

HARD TIMES Getting You Down? Learn TREASURE FINDERS—PROSPECTING
to cope with my monthly letter. $18.00 EQUIPMENT
per _vlearcox' Send $2.00 (Refundable) for
sample. Contemporary Coping. Box 284. FREE  FACT-FILLED  CATALOG.
Dobbs Ferry, N.Y. 10522 World's largest line of metal detectors,

HOW to Stop Smoking! Amazing New
Method, $1.00. Diamond Hill House, 18
Diamond Hill Ave.. Boyiston, Mass. 01505.

DON'T DIE WITHOUT YOUR WILL!!
PROTECT YOUR FAMILY. Attorney Fee
—Eliminated! Guaranteed. Legal, Blank
forms—$2.00. R. AND L PRODUCTS, 12813
Big Bend SM3. Kirkwood, MO. 3122,
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Models as low as $79.50 and up. Two year
Guarantee. Three factory locations. U.S.
and Canada, plus over 1,000 dealers and
35 Service Centers {rom coast to coast. No
finer instruments made at any price. Bud-
get terms. Write: WHITE'S ELECTRON-

ICS, INC., RM #399, 1011 PLEASANT
VALLEY = ROAD, SWEET HOME
OREGON 97386.
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If you've ever said...

“There must be abetter

Send for a free Career Guidance Booklet that could start you
on the road to success in a rewarding new career.

1t happens to all of us, sooner or
later. No matter what kind of job we
have.

One day, it suddenly strikes home
that we're going to have to work for a
living, the rest of our lives. And most
of us are horrified at the thought of
forever being locked into the jobs we
now hold.

“Surely,” we tell ourselves, ““there

must be a way to earn enough extra
dollars each month to balance the
family badget. Surely, there must be
a way to get the kind of position
where you don't have to worry about
job security.”

“Surely,” in other words, “there
must be a better way ta earn a living!™

If you, too, have been thinking
these same thoughts, you'll find cne
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vay to earn a living...

—f our free Career Guidance Booklets
ery helpful at this time. We invite
ou to send for one.

Your free booklet will describe
ae opportunities for higher income
nd greater job security you might ex-
ect in one of the carecr fields listed
n the coupon and card. It will also
xplain why ICS can prepare you for

—his new career field...right in your
swn home...in your sparc time...
egardless of your education or past
'xperience.

In addition, you will reccive a free
‘Demonstration Lesson” that lets you
sce for yourself why preparing for a
nore rewarding carcer—the ICS way
—may be a lot easier than you think.

Please bear in mind, as you check
>ff your career choice on the coupon
or card, that ICS has a long and dis-
tinguished record of success. In fact,
since 1890, more than 8,500,000 men
and women have turned to ICS for
career training.

Major corporations use
ICS Career Training

ICS has provided training programs
for various divisions and branches of
companies like Ford; U.S. Steel;
Chrysler; Mobil; DuPont; etc.

ICS Carcer Training is approved
for Veterans and Servicemen under
the new G.I. Bill, and is accredited by
the Accrediting Commission of the
National Home Study Council.

Now it’s your turn to discover how
ICS training can start you in a re-
warding new profession. Just fill in
the coupon or the attached postpaid
card and mail it today for your free
Career Guidance Booklet and free
“Demonstration Lesson.”

Mail attached postage-free card today. If card is missing, use coupon.

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

I[:s International Correspondence Schools
Scranton, Pennsylvania 18515

XA704Q

Please send me a free Career Guidance Booklet, and a free “Demon-
stration Lesson” for the field I have checked below. I understand that

[ am under no obligation.

Engineering
O Civil
[ Mechanical
[J Electrical
O Chemical
O Industrial
O Surveying & Mapping
Automotive
0 Automotive Mechanic
O Air Conditioning Specialist
O Transmission Specialist
1 Body Rebuilding
1 Diesel Truck Mechanic

Business Management
O Exccutive Mgt.
[J Industrial Production Mgt.
0O Data Processing Mgt.
0O Marketing’Advertising Mgt.

T.V. Servicing

3 Color T.V. Technician

O Stereo-Hi-Fi Specialist

0 CATV-MATV Specialist
Electronics

O Electronics Technician

O FCC Licensing

0O Computer Servicing

01 Communications/Broadcasting

[ Electrician

Accounting
O Business Accountant
0O CPA Training
O Income Tax Specialist
0O Bookkeeping
Air Conditioning/
Refrigeration/Heating
O Air Conditioning
O Refrigeration
0O Heating Specialist
O Interior Decorating
and Design

High School

O1CS H.S. Diploma Program

O H.S. Equivalency Program
Drafting

O General

[0 Mechanical

O Architectural
Motel ‘Hotel Management

O Motel Management

O Hotel Executive

0O Restaurant/Club Mgt.

O Resort Management
Airline/Travel

O Reservations Specialist

O Travel Agent

O Passenger Service

O Cargo Agent

[J Check here for special information, if age 16 or under

Nume S _Age

Address— = _Apt

City _ _ State Zip
Telephone _ S e — SR

Approvedfor Veterans” Training. Eligible Institution under the Guaranteed Student
Loan Program. Accredited Member National Home Study Council. Canadian resi-
dents use Scranton, Pa. address for service from ICS Canadian, Lid. In Hawaii:
931 University Ave., Honolulu, Hawaii 96814. ©19741CS

www americanradiohistorv com
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NEW FREEDOM OF SPEECH on your phonie |
with Radio Shack’s DUQFONE

Amplifies calls to

room filing voume! _ @lectronic telephone amplifier

Executives - everyone czn Mom — calls are no Dad - talk while you
10in In conterence cails { longer an interruption enjoy your hobby
' t

FREE new 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFLL FULL COLOR

Stereo ¢ Quadraphonic ¢ Phonographs
TV Antennas ¢ Radios ¢ Citizens Band
Kits ® Amateur Radio ¢ Tools
Auto Tune-Up e Batteries » Wire
Test Instruments ¢ More!

Hands-free use —talk and listen as if
the other party were in the room with you

DUGFONE is the first low-cost amplifier system that lets you
write. work. even walk around as you talk on your phone. lIts
ultra-sensitive microphone picks up your normal conversational
voice from anywhere in the room. And its solid-state amplifier
lets you hear callers as clearly as listening to a radio. Volume
control, reliable battery operation, stylish molded enclosures
Our Jack-In-A-Plug makes installation instant with most phones
#43-270. There's only one place you can find it Radio Shack!

Freedom of travel, too!
DUGFONE automatic telephone answerer

164 pages of the finest In

—Radio fhaek

[ )

home and hobby electronics
Respected names !ike Real
tstic.  Micronta. Archer
Science Fair — and theyre
available only at Radio
Shack stores and dealers
nationwide' See what s reaily
new in electronics

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

Never miss another call while
you're away. DUGFONE an-
swers up to 20 calls with a
15-second message recorded
4 in your own voice. And it

’ records each caller's reply.
- Change your message any-
time using the built-in record-
er With batteries, adapter for
hookup to most standard pri-
vateline phones with- 7995

outrewiring. #43-250.

19 Mail to Radio Shack, P. O. Box 1052 472
Cataloy Ft Worth. Texas 76101 (Please print.}

|
|
|
|
I Street
|
|
I
|

Customer-owned equipment connected to telephone
company equipment may be subject to jocal tariff

Name Apt. No
; l [ amhmerenso |
@ .= Radio fhaek
ity ———— Master Charge or
State zip =LA o 3000 STORES « 50 STATES * 8 COUNTRIES

participating stores

Products and Prices May Vary in Canada. FRetad prices m ary at sat res

CIRCLE NO. 4 ON PAGE 17 OR 103
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