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From CIE — Cleveland Institute of Electronics

learn by doing!

Perform more than 200 exciting experiments
with CIE’s fascinating ELECTRONICS

LABORATORY PROGRAM!
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You get your own Experimental Electronics Laboratory...
work with components comparable to those used by industry!

with CIE's Experimental Electronics Labora-
tory, you'll perform actual experiments and
become adept at handling components. This
valuable ""hands on" experience helps you
learn the “how” as well as the “why.”

Testing and troubleshooting are an important
part of your learning experience. Included in
your laboratory is a precision “multimeter”
to diagnose electrical and electronic troubles
quickly and accurately.

Modern space-age components like this 1C
(integrated circuit) are professional quality
and can be used again and again in many of
your projects. Lesson by lesson, piece by
piece your knowledge grows!

Prepare now for a rewarding career in Electronics . . . the Science of the Seventies.

Electronics miracles are changing to-
day's world with breathtaking speed.

This growth in electronics technology
has generated a need for electronics
technicians trained in theory and practice
to build the products, maintain them, and
troubleshoot them during the Seventies
and beyond.

Don't just wait for something to “'hap-
pen” in your present job. Get ready now
for a career you'll really enjoy . . . with
the opportunity for a good income and
the chance for advancement.

Practical experience with experiments
“Hands on’’ experience helps to rein-
force basic theory. When you learn by
doing, you discover the "“how’™ as well as
the "why."” You'll find out for yourself the
right way as well as the wrong way to use
electronic components. How to construct
your own circuits, to discover trouble
spots and learn how to fix them.

CIE offers a number of laboratory
courses where you {earn Electronics by
“doing it vourself.” You work with your
own hands on electronics components
and lab equipment. This combination of
“head and hands" learning /ocks in your
understanding of the crucial principles
you'll use on the job in your new career.

And you do it all at home, in your spare
time, at your best study pace. CIE’s out-
standing lessons allow you to progress
step by step. An instructional technique
time-tested for over 40 years of special-
ized electronics independent home-study
training.

Importance of an FCC License

and our Warranty

If you want to work in commercial broad-
casting . . . television or AM or FM broad-
casting . . . as a broadcast engineer,
federal law requires you to have a First
Class Radiotelephone License. Or if you

plan to operate or to maintain mobile

two-way communications systems, micro-
wave relay stations or radar and signal-
ing devices, a Second Class FCC License
is required.

Even if you aren’t planning a career
which involves radio transmission of any
kind, an FCC License is valuable to have
as Government certification of certain
technical skills. It's a job credential rec-
ognized by some employers as evidence
that you really know your stuff.

To get an FCC License, you must pass
a licensing exam administered by the
government. And we are confident you
can successfully earn your license, if
you're willing to put forth an effort, be-
cause the vast majority of CIE students
have. In fact, based on continuing sur-
veys, close to 9 out of 10 CIE graduates
passed their FCC exams!

That's why we can offer this Warranty:
when you successfully complete any CIE
career course which includes FCC Li-
cense preparation, you will be able to
pass the Government FCC Examination
for the License for which the course pre-
pared you or you will be entitled to a full
refund of an amount equal to the cash
price of tuition for CIE's Course No. 3,
“First Class FCC License, in effect at
the time you enrolled. This warranty is
good from the date you enroll until the
last date allowed for completion of your
course.

That's it! We warrant that you will get
the License you trained for.

You’'ll have attractive
job opportunities
There have already been many exciting
developments and breakthroughs in Eiec-
tronics and some people might assume
there will be no new frontiers .. . no new
worlds to conquer. Not so.

Electronics is still growing. In nearly
every one of the new and exciting fields
of the Seventies you find electronics

<

skills and knowledge in demand. Com-
puters and data processing. Air traffic
control. Medical technology. Pollution
control. Broadcasting and communica-
tions. Once you have the solid technical
background you need, you can go after
the career field you want . . . work for a
big corporation, a small company, or
even go into business for yourself.

Yes, Electronics can be the door to a
whole new world of career opportunities
for you. And CIE training can be your key.

Send tor FREE school catalog
Discover the opportunities open to peo-
ple with electronics training. Learn how
CIE career courses can help you build
new skills and knowledge and prepare
you for a meaningful, rewarding career.
We have courses for the beginner, for the
hobbyist, for the electronics technician,
and for the electronics engineer. Whether
you are just starting out in Electronics or
are a college-trained engineer in need of
updating (or anywhere in between), CIE
has a course designed to fit your back-
ground, experience, and future goals.
Send foday for our FREE school cata-
log and complete career information. For
your convenience, we will try to have a
representative call to assist in course
selection. Mail reply card or coupon to
CIE . . . or write: Cleveland Institute of
Electronics, Inc., 1776 East 17th Street,
Cleveland, Ohio 44114, Do it TODAY.

Circle No. 24 On Reader Service Card
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F ! Dedicated to
America’s
. . Electronics
Hobbyists
I ' i
Including Electronics Digest®
BIG CHANGE IN CB May-June 1975
70 A New Face for CB—what FCC proposals mean to you ¥ Volume 15, No. 3
77 Kathi’'s CB Carousel—Kathi’s hard look at the future
RADIO THEN AND NOW
75 Vanishing Vacuum Tubes—here but not for long
79 Antique Radio Corner—Jim Fred’s column for you
CBas & Homu—New Rules Will Entarge Hobby Ranks
LAB CHECKOl_JT - . EE elementary_ [
53 e/e turns on with the . . . Revox A720 Digital FM Tuner/Preamplifier ¥ 5 Electromcs e
59 e/e counts on the ... Heathkit 1C-2100 Electronic Slide Rule ¥ i ™
ULTRA-EASY PROJECTS
72 High Band Monitor—VHF action is closer than you think
84 Build It Fast—three examples of 741 op amp audio
LEISURE TIME PROJECTS
41 Print Timer—for photography with a creative difference %
49 Sub-Basement Radio—dig in to the bottom bands
WEIRDO PROJECTS
44 Dickey Flasher y
61 Winky—the Light informer y¢
SHORTWAVE STUFF c e e e
14 DX Central Reporting—our DX update column Ty L ENeR SRR
55 TV DXing—DX the tube? Here's how!
68 Tune in AFAN McMurdo—add Antarctica to your DX map
73 SWL'’s Station Finder—a DX Central project for you ¥
EASY LEARNING womn <o,
46 The Worst Hi-Fi Component—can you guess it? l B
85 Basic Course—more on how transistors work % m, ..(/‘, M
SHORT SHORTS e e
60 Hark, Hark . . . the Heart! e i
63 Security in a Plastic Key AUTHORS IN THIS ISSUE
81 Al'thUIj the Talklng Trashcan ) James A. Fred, Herb Friedman,
82 Electric Rent-a-Car a Real Credit Buy Charles Green, Joe Gronk, Don
WORTHWHILE EVERY TIME K Vi o e et
6 Hey, Look Me Over—new products potpourri Alexander N. Retsoff, Jack
18 Ask Hank, He Knows!—get Hank’s latest answers Schmidt, Hank Scott, and the
26 Bookmark—what's new between the covers? S puenmany. ELEGEONIERNGUN
28 Newscan—newsworthy electronics ’
38 A Bit Far Out—our cartoon page
5 e L i RN
17 Reader Service Page tio'ps. Igtz:9 ;dl‘:o;r\i);l gnd NExecyéiv:
94 Classified Ads RY 10003: ail subseription orders and
97 Literature Library ¢ Cover Features railfizgerdinalstbs oglpionsisHoEEba

e Editor-in-Chief—Julian S. Martin, WA2CQL e Technical Editor—Peter L. Dexnis, WA3LOQ

e Audio Editor—Stephen B. Gray e Associate Editor—Jeffrey Apter e News Editor—
Rosina F. Sokolnicki e Citizens Band Editor—Kathi Martin, KGK3916 e Workbench Editor
—Hank Scott e Art and Production Managing Director—Gertrud Borchardt e Graphic
Design Director—Ral/ph Rubino e Cover Art Director—/rving Bernstein ® Art Assistants—
John Harper, Kenneth Kummer, Joseph Orlando e Advertising Director—David J. Miller e
Assistant Production Editor—Philip Clark e Newsstand Circulation Director—Don Gabree

e Subscription Circulation & Marketing Director—Robert V. Enlow e Instruments Division
Manager—Wilfred M. Brown e Director of Market Development—James C. Weakley o
Electronics Group Coordinator—Julian S. Martin

® President, Chairman of the Board (1957-1972)—B. G. Davis e President and Publisher—Joe!
Davis e Vice President and General Manager—Leonard F. Pinto ® Vice President and Treasurer
—Victor C. Stabile, KBP0681

4

sent to P.O. Box 2600, Greenwich, CT
06830. One-year subscription (six is-
sues)—$5.95; two-year subscription (12
issues)—3$10.95; three-year subscrip-
tion (18 issues)—$15.95; and four-year
subscription (24 issues)—$19.95. Add
$1.00 per year for postage outside the
U.S.A., its possessions and Canada.
For change of address, please advise
4 to 6 weeks before moving. Send us
your current maiing labe! with new
address. Advertising offices: New
York, 229 Park Avenue South, 212-673-
1300. Chicago, 520 N. Michigan Ave.,
312-527-0330; Los Angeles, J. E. Pub-
lishers' Rep. Co., 8732 Sunset Blvd.,
213-659-3810. Second-class postage
paid at New York, NY and at additional
mailing office.
Copyright 1975 by
Davis Publications, tnc.
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BUILD 20 RADIO

and Electronics Circuits

PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes

% 12 RECEIVERS

%w 3 TRANSMITTERS

% SQ. WAVE GENERATOR
% SIGNAL TRACER

% AMPLIFIER

% No Knowledge of Radio Necessary
v No Additional Parts or Tools Needed
v EXCELLENT BACKGROUND FOR TV

SCHOOL IN
% SIGNAL INJECTOR X s NS

% CODE OSCILLATOR Y Sold In 79 Countries

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

The *‘‘Edu-Kjit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom pricei Our Kit is desi€ned to train Radio & Electronics Technicians, making
use of the most modern methods of home training, You will learn radio theory, construc-
tion practice and servicing. THIS 1S A COMPLETE RADIO COURSE IN EVERY DETAIL.

You w learmn how to build radios, using regular schematics; how to wire and solden

In a professional manner; how to service radios, You willi work with the standard type of

punched metal chassis as well as the latest development of Printed Circuit chassis.
You will Jearn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscitlators. detectors, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code_ O t will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro-
g S Radio & Electronics Tester, Square Wave Generator and the accompany-
ing instruction materiat.
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
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, Hi-Fi and Electronics.
Absolutely no previous knowledge of radio or science is required. The
the product of many years of teaching and engineering experience. The ‘¢
provide you with a basic education in Electronics and Radio, worth many times the jow
price you pay. The Signal Tracer alone is worth more than the price of the ki

HE KIT FOR EVERYONE

You do not need the slightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the ‘‘Edu-Kit'' in more than 79 coun-
ested in Radio & Electronics because you tries of the worid. The ‘‘Edu-Kit’’ has been
want an interesting hobby, a well paying carefuliy designed, step by step, so that
business or a job with a future, you will find you cannot make a mistake. The ‘‘Edu-Kit’’
the *‘‘Edu-Kit’* a worth-whi investment. allows you to teach yourself at vour own

Many thousands of individuals of all rate. No instructor is necessary.

PROGRESSIVE TEA G METHOD

The Progressive Radio **Edu-Kit'' [s the foremost educational radio kit in the world,
and is universally accepted as the standard in the fieid of eleCtronics training. The *‘Edu-
Kit'' uses the modern educational principle of ‘*Learn by Doing.’'’ Therefore you construct,
learn schematics, study theory, Practice trouble shooting Il in a closely inteErated pro-
gram designed to provide an easily-iearned, thorough and interesting background in radio.

You begin by examining the various radio parts of the ‘‘Edu-Kit.’’ You then learn the
function, theory and wiring of these parts. Then you build a simple radio., With this first
set you will enjoy Jistening to regular broadcast stations. learn theory, practice testing
and trouble-shooting. Then you build 8 more advanced radio, learn more advanced theory
and technigues. Gradually, in a progressive manner, and at your own rate, you will
find yourself constructing more advanced multi-tube radio circuits, and doing work like &
professional Radio Technician. . | | A

Included in the ‘‘Edu-Kit'’ course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional
ssbreadboard'’ experiments, but genuine radio circuits, constructed by means of professional

g and soldering on metal chassis, plus the new method of radio construction known
i * These rcuits operate on your regular AC or DC house curren

You will receive all parts and instructions necessary to build twenty different radio and
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, varis
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder,
selenium rectifiers, coils, volume controls and switches, etc. -

' addition, you receive Printed Circuit materials, Tncluding Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a useful set of tools, a
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The ‘‘Edu-Kit’’ also 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 with the Progressive Signal Tracer and the Progressive Signal Injector. a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta.

Troining Electronics Technicians Since 1946

FREE EXTRAS

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE « QUIZZES
TELEVISION BOOK « RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE ¢ FCC
AMATEUR LICENSE TRAINING

s« PRINTED CIRCUIVTRY |

| SERVICING LESSONS

You will learn trouble-shooting and
servicing in a progresSive manner. You
will practice repairs on the sets that
you construct. You will learn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While You
are learning in this practical way, you
will be abie to do many a repair job for
your friends and neighbors, and charge
fees which will far exceed the price of
the *‘Edu-Kit.’’ Qur Consuitation Service
will help you with any technical Prob-
lems you may have,

FROM OUR MAIL BA

J. Stataitis, of 25 Poplar PI., Water-
bury, Conn., writes: ‘‘l have repaired
several sets for my friends, and made
money. The *‘Edu-Kit'' paid for itself. 1
was ready to spend $240 for a Course,
but | found your ad and sent for your

Kit.'*

Ben Valerio, P. O, Box 21, Magna,
Utah: **The Edu-Kits are wonderful. Here
I am sending you the guestions and also
the answers for them. | have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment. | en-
joyed every minute | worked with the
ditferent kits; the Signal Tracer works
fine. Also like to let you know that |
feel proud of becoming a member of your
Radio-TV Club.'’

Robert . Shuff. 1534 Monroe Ave,,
Huntington, W. Va.: ‘‘Thought | woul!d
drop you a few lines to say that I re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
a low price. | have already started re-
pairing radios and phonographs. My
friends were really surprised to see me
get into the swing of it so auickly. The
Trouble-shooting Tester that comes wlith

; ; i i Vi i Kit | fly swell. and finds the
Hon Service, Certificats, of Welit and Discaunt Privileges. Vou receive il paris, ool (RN I (ENGY iMy 10"e  ound. Y
Progressive ‘‘Edu-Kits’’ Inc., 1189 Broadway, Dept. 5720) Hewlett, N.Y. 11557
,-—._._.__.__________._.______..__...I
PRIN Y . 1 :
I TED CIRCUITR | | Please rush me free literature describing the Progressive |
At no i i ice, the *‘‘Edu-Kit” . . H o
now R merease I Pcine (Edu-iGld || | Radio-TV Course with Edu-Kits. No Salesman will call.
a Printed Circuit Signal Injector, a unique ]
servicing instrument that can detect many
Radio and Tv troubles. This revolutionary |
new technique of radio construction is now NAME . S50 Liarr s« v B il St 4B | 5% sbs s e Al oF 5| AR
ge\;:omi{w popular in commercial radio and |
sets.
A Printed Circuit is a special insulated | ADDRESS : . I« i o s e pes o p i mare I L NN
aha§§is on :/hici: has ltaleetn depotstited Ia con; l
ucting material whic akes e place o o
wiring. The various parts are merely plugged ] CITY & uSTATEL i w iire) Bt n i s s WZIE. AL e
lnPandt sgldéred :o terminals.
rinte ircuitry is the basis of modern
Automation Electronics. A° knowiedge 01 (3 ! PROGRESSIVE “EDU-KITS” INC.
subject is a necessity today for anyone in-
terested in Electronies. : 1189 Broadway, Dept. 572DJ, Hewlett, N.Y. 11557 i

CIRCLE 17 ON READER SERVICE COUPON
ELEMENTARY ELECTRONICS/May-June 1975


www.americanradiohistory.com

BE FOREMOST
WITH THE @USTLER

“Double-Talk’’

ANTENNA SYSTEM!

Join the thousands of CB’ers who communi-
cate longer, louder, while traveling over the
miles with the Hustler “Double-Talk’ mobile
antenna system. Guaranteed superior per-
formance over a single antenna instaliation —
more uniformsignal pattern because of unique-
ly detailed phasing design, more consistent
communications with virtually no fading or
blind spots when changing direction in travel.

SEE

d ™= - HUSTLER
“‘DOUBLE-TALK"*
L SINGLE ANTENNA > ANTENNA SYSTEM

Car body creates lop- Crossfire radiation with
sided ground plane with dual phased antennas re-
directional signal pat- sults in greater coverage,
tern reinforced signal pattern

CHOOSE FROM FOUR POPULAR VERSIONS

All are supplied ready for easy installation and operation

i 51" i 48" 42" 25"
HTM-1 | SDT DFG ‘' DTG

e
-

®

Available from more than 3000 distributors and dealers
who recognize the best!

16800 commerce park drive,
brook park, ohio 44442

tronics |
orporatio

Circle No. 16 On Reader Service Card

Hey.

look me over

Showcase of New Products

CB Base with Handset
E. F. Johnson has unveiled its latest de-
velopment in Citizens Band communica-
tions, the ‘“Messenger 132,” which ex-
tends the radiotelephone operating con-
cept to base station use. The new base
station model offers all the advantages of
the handset design, including the option
of private listening. {f the user selects,
the speaker is automatically silenced
when he lifts the handset to permit lis-
tening without disturbing others. The
handset also provide increased clarity
under noisy conditions, such as in a
busy office or in the home with others
using stereos and TVs. When group
listening is desired, a switch on the front
panel provides simultaneous handset and
loudspeaker operation. Also featured on

Circle No. 73 On Reader Service Card

the new Johnson Messenger 132 base
unit is an illuminated meter that indi-
cates received signal strength as well as
relative RF power output. A PA function
allows paging when the radio is used
with a remote speaker. With the PA
switch in the ‘‘on” position, the radio
can also be used for remote listening of
incoming radio calis. The unit is equipped
with all 23 CB channels and has a back-
lighted channel selector that changes
from white to red when the radio is in
the transmit mode. Sells for $289.95.
Full details on the new Messenger 132
base station are available at Johnson
dealers or by writing directly to the E. F.
Johnson Company, Waseca, MN 56093.

IC Tool
Insert or extract ICs quickly and easily
with the Pul-N-Sertic Integrated Circuit
Tool from GC Electronics. Pul-N-Sertic
(Cat. No. 9481) provides maximum pro-
tection to IC leads and also acts as a
heat sink when desoldering ICs. Made of
rugged, high-impact plastic, Pul-N-Sertic

_J
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LIVE IN THE WORLD
OF TOMORROW...TODAY!

And our FREE 180 PAGE CATALOG is packed with
exciting and unusual values in electronic, hobby

and science items — plus 4,500 finds for fun, study
or pyofit. .. for every member of the family.

A BETTER LIFE

-y

1 AUTOMATIC REPEATING CASSETTE

Records and plays back on any stereo
or mono cassette recorder, w/o spcl
equipm’t. Automatic repeating of its
20-min. message makes it great for
background music, sleep inducing,
sales displays, slide & movie shows,

STARTS HERE

Igarrying~anywhgre faultless reproduction, repetition and fine
fidelity are required. Gives 1000’s of hours of use w/o perceptive
difference in its amazing sound quality due to exclusive microcron

lubricated tape. An endless joy! instrs.
No. 60,920EK.. . (CASE INCL.)

0000000000000
NEW! KIRLIAN
PHOTOGRAPHY KIT!

Experiment in the fascinating new
field of “’Kirlian' electrophotography
—images obtained on film without
camera or lens by direct recording of
electric charge transmitted by ani:
mate & inanimate obects. Each ‘“‘aura’

$10.25 Ppd.

differs—-animate aura said to change corresponding to physical
changes. Kit incls portable darkroom, double transformer isolated

from power source; instrs.

Stock No. 71,938EK :
“HIGH VOLTAGE PHOTOGRAPHY' by H. S. Dakin
No. 9129EK (60-PG. PPBK BK.)

K.
DELUXE KIRLIAN PHOTOGRAPHY SET Stock No. 72,053EK

WHICH ARE YOUR CRITICAL DAYS?

Can Bio-rhythm tell you? We’re not
sure, but we're told that vast mood
shifts are caused by your body’s In-
ternal Time Clock whose rhythms can
be charted ahead to possibly warn
you of ‘'critical” days. Some are

great, some blah. Maybe it's your physical, emotional

lectual rhythms converging at the right or wrong

your cycles with our Bio-rhythm kit and judge for yourself. Incls

Charting kit, metal Dialgraft Calc., instrs.
Stock No. 71,949EK .

| YR. PERSONALIZED REPORT—BY COMPUTER
Stock No. 19.200EK (Send Brthdate)

® 0000000000000
3” ASTRONOMICAL

REFLECTING TELESCOPE

See stars, moon, planets close-up!
30 to 90X. Famous Mt. Palomar Type.
Aluminized & overcoated 3” diameter
f/10 primary mirror, ventilated cell.
Fork type equatorial mount. Durable
PVC tube. Includes 1”7 F.L. 30X Rams-

$49.95 Ppd.

$5.00 Ppd.
$399.00 Ppd.

intel-
time. Compute

o

$11.50 Ppd.
$15.95
® o000

den, Barlow lens to triple power, 3X finder telescope, hardwood
tripod. FREE: “STAR CHART,” “HOW TO USE" book.

kL Stock No. 85.240EK
DELUXE 3 REFLECTOR TELESCOPE #80,(62EK
414” REFLECTOR (45X to 135X) #85.105EK
414" REFLECTOR W/CLOCK DRIVE #85,107EK
6” REFLECTOR (48X to 360X) #85,(87EK
6 REFLECTOR W/CLOCK DRIVE #85,086EK

MAIL COUPON FOR

GIANT FREE

$.49.95 Ppd.
..$ 79.95 Ppd.
$149.50 FOB
.$189.50 FOB
-$249.50 FOB
.$285.00 FOB

EDMUND SCIENTIFIC CO.

3-CHANNEL COLOR ORGAN KIT

Easy to build low-cost kit needs no
technical knowledge.,Completed unit
has 3 bands of audio frequencies to
modulate 3 independent strings of
colored lamps (i.e. “lows’-reds, ‘‘mid-
dles'-greens, “‘highs’-blues. Just con-
nect hi-fi, radio, power amp etc. & plug ea. lamp string into own
channel (max. 300w ea.). Kit features 3 neon indicators, color
intensity controls, controlled individ SCR circuits; isolation trans-
former; custom plastic housing; instr.

Stock No. 4[,83[1EK .. — $18.95 Ppd.
© 00000600 OGEOGCOEOLOEOOOOEEOEPO
AM RADIO FITS
IN/ON YOUR EAR!

Wear it inconspicuously everywhere,
listen as you work (lawn, yard, of-
fice), watch (game, beach) or wait.
Instant music, news sports. No gim-

sistors, patented ferrite antenna/tuner/volume dial. Uses normal
silver oxide hearing aid batt. (incl) for approx. 100 hrs. playing.

New batt. to slip in avall. at drug stores (about 50¢). No lengthy

wires, bulky cases, or power-packs!
Stock No. 42.275EK ....$14.95 Ppd.

g,\ The MOST POWERFUL

183 G SOLAR CELL!
4 ' & World's biggest (3" dia.), strongest
ny « Uiy . silicon cell delivers over 1 amp. @

.5v D.C. or 1/2W. 5 times more effi-
cient per cost than ever before! Only
1 mil thick. Tab leads for any circuit,
100's of applications. Hook in series
for more voltage; parallel—more current. Real breakthrough!

No. 42,270EK $19.95 Ppd.
2" DIA. 500 mA. @5v No. [45EK e s 995 Ppd.
PIE-SHAPED 1; 27 DIA. 100 mA. @ .5v No. 42, 146EK $ 5.50 Ppd.

® O 0000006600 0000 0 0 0 00

PRO ELECTRONIC
SOUND CATCHER

Parabolic mike w/ 1834"” reflecting
shield & 2 I.C’s in amplifier magni-
fles signals 100X that of omni-direc-
tional mikes. Catch a songbird 1;
mile off; QB’s huddle strategy;
sounds never before heard. Super di-
rectivity gives highest signal to noise ratio poss. Safe: auto. cuts
off ear damaging noises. Earphones, tape recorder output, tripod
socket. Req. two 9v trans. batt. (not incl).
No. I649EK (5% LB.) o

BIG EAR “TOY” MODEL #80.176EK

$299.00 Ppd.
$ 32.25 Ppd.

KNOW YOUR ALPHA FROM THETA!

For greater relaxation, concentration,
listen to your Aipha-Theta brain-
waves. Ultra-sensitive electrode head-
band slips on/off in seconds—elim
inates need for messy creams, etc.
. - Atch'd to amplifier, filters brain-
waves, signals beep for ea. Alpha or Theta wave passed. Mon-
itoring button simulates Alpha sound; audio & visual (L.E.D.)
feedback. Reliable, easy-to-use unit comparable to costiier
models. Completely safe. Comprehensive instruction booklet.

No. 1635 (8x3x4"; 24 oz.) $134.50
LOW COST “Starter'” UNIT,
No. 71,809 $55.00
. 1652EK DELUXE “ON’’ TIME MONITOR—
"oMr:aguras & Records % ... e $349.50 Ppd.

-~ COMPLETE AND MAIL WITH CHECK, M. 0. OR CHARGE NO.
300 Edscorp Building, Barrington, N.J. 08007

mick, our 6/10 oz. technological won-
der has integrated circuit, 11 tran-

[] ] How Many Stock No. Description Price Each Total :

CATALOG! N (1 PLEASE SEND GIANT 3

= 164 PAGES o MORE THAN FREE CATALOG “EK' )

4 450 UNUSUAL | [ Charge my BankAmericard * 1

{ Completel Cataiog. Packed with huge lBlAR'(iﬁI‘NS {1 Charge my Master Charge * pyq Handling Chg.: $1.00, Orders Under $5.00, 50¢, Orders Over $5.00 i

mpletely new Calalog acked wil uge setection of scopes, mi- ——————————————————
| Giaees, Db e, e, rns ghole comporet, g I enclose (] check ] maney order for TOTAL § "
| oo et surolus sargams. 1001 of charts. ritustrations. For notby. || My Card No. Is "
151, experimenters. schools, industry.

| EDMUND SCIENTIFIC co. ! [_T T I l ] l I | | 1 I [ ] ]Signalurn I
' 300 Edscorp Building, Barrington, N. J. 08007 l

Please rush Free Giant Catalog ‘g’ Card Expiration Date________ Name i

Name 30-DAY MONEY-BACK GUARANTEE. .

I You must be satisfied or return Address
| Address any purchase in 30 days for full City State Zip 1
City State Zip refund. *$15.00 minimum =

ELEMENTARY ELECTRONICS/May-June 1975

CIRCLE 8 ON READER SERVICE COUPON

7


www.americanradiohistory.com

HEY, LOOK ME OVER

CIRCLE 63 ON READER SERVICE COUPON

is ideal for use in the repair shop, kit
building, project building or just plain
experimenting. Get more information on
Pul-N-Sertic  (suggested retail price:
$8.50) and other wiring aids directly
from GC Electronics, 400 South Wyman,
Rockford, IL 61101.

Smoke and Fire Detector
The Earli-Gard Smoke and Fire Detector
is capable of sensing potential danger
from fire in its earliest stage . . . before
smoke, flame or intense heat. It sounds
an alarm before other, less expensive
heat or visible smoke detectors would
be activated. The Earli-Gard device works
on the ionization detection principle and
sounds a vigorous alarm when it senses
the decomposition present in a fire's
incipient stage. The compact unit (6 x
4 x 2-in.) automatically compensates for
changes in humidity, temperature and
atmospheric pressure. And since the
power source is household current, there
are no batteries to replace. Also, a built-
in indicator lamp signals that the unit is
energized. The Earli-Guard Smoke and
Fire Detector is available in two ver-

CIRCLE 66 ON READER SERVICE COUPON

sions, direct-wired or cord-connected.
Up to six direct-wired units can be inter-
connected for simultaneous alarm. The
cord-connected version has an 8%:-foot
power cord which may be plugged into
any receptacle. Suggested retail price:
$83.75. To find out more about the
Earli-Gard Smoke and Fire Detector, con-
tact a local electrical contractor, or write
Square D Company, Dept. SA, Lexington,
KY 40505.

UHF Disguise Antennas
A new series of high performance UHF
communications antennas for security
work features a 9%-wavelength design
that produces 2.5 dB gain when com-
pared with conventional Y4-wave designs.
Also featured is a special high conduc-
tivity copper-nickel plating which reduces
power losses and delivers more signal.
These Antenna Specialists antennas are
rated for use with up to 100 watts power,
and stub tuning allows a wide 3-MHz
bandwidth for multi-channel operation.
Frequency ranges available are 406-420
and 450-512 MHz. The antennas give the
exact appearance of conventional broad-

aNnantis Astroplane
gives CBers Performance to brag about.

The unique construction fea-
tures are exceptional.

4.46 db gain over isotropic
is, and provides, a stronger
transmit and a stronger re-
ceive.

To make use of the better
signal,the Astroplane radlates
the signal from higher up than
other CB antennas and at a
better angle. According to Dr.
Alva Todd of the Midwest Col- |
lege of Engineering, "‘it pos- |
sesses an unusuaily low angle
of maximum radiation.” This
low angle of radiation means
that your power is radiated at
the horizon and not up Into
the clouds.

You’'ll also get long lasting,
trouble-free performance be-

——

ava““ the famous

cause it is compact in design RESEARCH AND DEVELOPMENT, INC.

—without long drooping
radials, without coils to burn
or short out, and with di-
rect ground construction for
positive lightning protection
- and static dissipation.

$36.95 Sugg. Retail

Gain 4.46 over isotropic
Lightning protection D.C.

—

Ground

V.SW.R. 1.2:1
Length 12 Ft.
Diameter 30 In.

Free 16 page color catalog
Write: Avanti R & D, Inc.
340 Stewart Avenue
Addison, lllinois 60101

e Ccreators of

MOONRAKER

Y

Circle No. 13 On Reader Service Card

cast receiving antennas, including exact
replicas of the car manufacturers’
mounts. The new model ASP-820 fea-
tures a universal swivel mount for a -
in. hole, while the model ASP-821 fits
1974 full size Plymouth Fury, Dodge and
Chrysler and ’'70-'73 Plymouth Fury.
Model ASP-822 fits 1970-74 Fords and
Mercurys. The ASP-820, ASP-821 and

CIRCLE 68 ON READER SERVICE COUPON

ASP-822 antennas (suggested prices:
$42.00, $48.50, and $49.50) can be used
with the new model ASP-829 UHF/AM
broadcast coupler (suggested price:
$26.75). The coupler allows simultane-
ous use of both the UHF communica-
tions system and a standard AM broad-
cast receiver. The new disguise antennas
are additions to a complete line specifi-
cally designed for undercover operations
and available by writing to The Antenna
Specialists Company, 12435 Euclid
Avenue, Cleveland, OH 44106. Ask for
brochure SD-580.

Automatic Semiconductor Tester
Hickok’'s new Model 215 Semiconductor
Tester is a pocket-size, self-contained
test instrument capable of checking

e
O e s
- 7

e
2w
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Why settle for
a piece of the

CB action...

when Siltronix SSB/AM gives you all of it?

Citizens Band radio has a lot more
to offer than 23 channels and a
weak signal.

Siltronix single sideband CB sets
can double or triple your range by
giving you more efficient use of
your communications power. And
they give you twice as many modes
to get through on.

And Siltronix CB sets wrap up
those 46 modes of single sideband
talk power together with full AM ca-
pability to give you everything CB
radio has to offer in one compact
rig.

Sure Siltronix SSB/AM costs
more. About a third more than a
good AM rig. For that you get over
12 watts of input power punch and

twice the number of modes plus
AM to boot.

Like three for the price of one.

Believe us, SSB works better. A
whole lot better. But you don’'t
have to take our word for it. Check
the amateur bands and you'll find
that the hams are all talking on
SSB—almost to a man.

Why buy just a piece of CB? Go
single sideband with the leader
and get in on all the action
the band has to offer. See your
Siltronix dealer tocay.

A Cubic Corporation Company

269 Airport Road ® Oceanside, CA 92054
Telephone: (714) 757-88€0

Join the SILTRONIX SIDEBANDERS — See your SILTRONIX dealer.

oA

ELEMENTARY ELECTRONICS/May-June 1975

CIRCLE 21'ON READER SERVICE COUPON


www.americanradiohistory.com

10

Bell & Howell Schools announces two ways to learn new skills
in electronics without ever going to class or giving up your job!

Picktheo

Here are two fascinating home-learning
adventures that say, “Don’t envy the man with
skills in electronics...become one!”

If you had to drop everything and go off to school to learn new
skills in electronics, there's a chance you might not do it. But Bell
& Howell Schools’ excellent home training has already proved to
tens of thousands that you don’t have to drop anything . ..except

the idea that classrooms are the only place you can learn!

You can keep your job, your paycheck and your way of life
while you're learning. Because these programs allow you to pick
the training schedule that best fits in with your other activities.
It’s that convenient.

1. AUDIO/ELECTRONICS

The first learn-at-home program including
4-channel technology. Explore this totally unique
sound of the 70’s as you experiment with testing

equipment and build a sound center featuring
Bell & Howell’s superb quadraphonic equipment! +
Learn about 4-channel sound — without a doubt the most impres-
sive technical advancement in sound realism in years. A develop-
ment by which separately-recorded channels literally wrap a
room in sound.

And now, for the first time, you can also discover this latest
achievement in audio electronics with a fascinating learn-at-home
program that explores the whole area of audio technology in-
cluding 4-channel sound reproduction. A program that could lead
you n exciting new directions with professional skills and techni-
cal know-how.

You actually build and experiment with Bell &
Howell’s high-performance 4-channel audio center
...including amplifier and FM, FM-Stereo tuner.
Understanding today's audio technology requires practical expe-
rience with high caliber equipment. And with the Bell & Howell
amplifier and tuner, you've got the technological tools you need to
gain the knowledge and skills that could open up opportunities for

you in the audio field. Of course, we cannot offer assurance of
income opportunities.

The sophisticated amplifier gives you the circuitry you need to
conduct the comprehensive experiments necessary to master
audio technology. Like signal tracing low level circuits, trouble-
shooting high power amplifier stages, and checking the operation
of tone control circuits.

You'll investigate the technology behind this amplifier’s full
logie, 4-channel decoder and learn how full logic decoding pro-
duces outstanding front to back separation.

The tuner you build has both superior performance specs and
state-of-the-art features such as: all solid state, FET front end for
superior sensitivity, crystal IF filters for wide bandwidth, and a
superior stereo multiplex circuit for excellent stereo separation.

You cover the full range
of electronic fundamentals.

But make no mistake. This learn-at-home program is not just

about 4-channel sound. It covers the full range of elec-
tronic fundamentals leading to understanding audio
technology. So when you finish, you'll have the occu-
pational skills to become a full-service technician, with
the ability to work on the full range of audio equip-
ment such as tape recorders, cassette players, FM
antennas, and commercial sound systems. Get com-
" plete information on this unique program by checking
the appropriate box on the card—mail it today!

+Cabinets and speakers available at extra cost.
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Simulated TV picture/test pattern.

II. HOME ENTERTAINMENT
ELECTRONICS

Gain new skills in Home Entertainment
Electronics in an unusual learn-at-home
program that includes the new generation
color TV you build yourself!

This is the first program of its kind to include the study of digital
electronics. And what better or more exciting way to learn about
it than to actually build and test a 25" diagonal color TV employing
digital electronics?

You'll probe into the digital technology behind all electronic
tuning and channel numbers that appear on the screen. An on-
screen digital clock that shows the time to the second. 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% solid-state
chassis.

As you build this remarkable, new generation color TV, you'll
not only learn how advanced integrated circuitry works, but how
to detect and troubleshoot problems in any area.

Sound good? Then mail the postage-paid card today for more
details.

Whichever program you choose,
you'll get to build and experiment with
your own electronics laboratory.

“Hands on” working experience with the latest equlpment is the
key to Bell & Howell Schools’ home training. That’s why in both
programs we start you
off with a set of equip-
ment called the Lab
Starter Kit, including a
fully-assembled volt-ohm
meter designed to help
you experiment with and
better understand basic
electronic principles. So
you don’t just read about
electronic principles, you
actually make them work!
Next, in step-by-step
fashion, you'll assemble
Bell & Howell’s exclusive

ELEMENTARY ELECTRONICS/May-June 1875

Electro-Lab® electronics training system. It includes a special
design console that enables you to assemble test circuits. A
digital multimeter for accurately measuring voltage, current
and resistance. And a solid-state “triggered sweep" oscilloscope
which will allow you to analyze the functioning of tiny integrated
cireuits. Putting these instruments together will give you expe-
rience in wiring, soldering and assembling. Then, further on,
you'll use the lab equipment for experience in electronic testing,
troubleshooting and circuit analyzing.

We try to give more personal attention
than other learn-at-home programs.
Both of these programs are designed so that you can proceed
through them smoothly, step by step. However, should you ever
run into a rough spot, we'll be there to help. While many schools
make you mail in your questions, we have a Toll-Free Phone-In
Assistance Service for questions that can’t wait. Bell & Howell
Schools also holds In-Person “Help Sessions’
in 50 major cities at

various times throughout the year. There you can talk shop with
your instructors and fellow students and receive additional
assistance.

Get details on one or both of Bell & Howell Schools’ home-
learning adventures...

Mail the postage-paid card today
for more information!

Taken for vocational purposes, these programs are approved by
the state approval agency for Veterans’ Benefits.

“Electro-Lab™"is a registered trademark of

the Bell & Howell Company. 747

If card is missing, write:
An Electronics Hame Study School
DeVRY INSTITUTE OF TECHNOLOGY

¥ BELL & HOWELL SCHOOLS

4141 Belmont, Chicago, lllincis 60641
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The only “two-antennas”
antenna. K scans

360 in milkseconds with
5.75 dB gam. Or beams
an 875 dB gain signal
where and when you want
it—instantaneously.

(And you'll wish you had
a radio as handsome
as the control box!)

[0 New contemporary control
console with blackout panel,
simulated leather end panels.

0 Compact siza ~radius just
3 feet. Wind rated in excess
of 100 mph.

[ Ideal for emergency teams —
Zero in on trouble spots
instantly.

v

MODEL MS 119 Super Scanrer electronic beam

antenna with Pontml conso'e.

the antenna specialists co.
Divislon of GRION INDUSTRIES, INC.
12435 Euclid Ave., Cloveland, Ohio 44106
Export: 2200 shames Dr.,

Westbury, L., New York 11590
Canada: A. C. Simmonds & Sons, Ltd.

Circle No. 25 On Reader Service Card

HIGHLY

PROFITABLE 0 N E'MA N
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professiorials. Post.
card brings facts about this unusual opportunity.
Write today! Barta-ES, Boz 248, Walnut Creek,
CA 94597.
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NPNs, PNPs, FETs, diodes, SCRs and
uni-junctions. The Model 215 instantly
and automatically determines proper |lead
configuration, and indicates in bright
LED displays if the semiconductor is
good or bad. If good, it further identifies
which lead is the base (gate for FETs)
and whether NPN PNP. Solid state CMOS
circuitry assures reliability and greatly
extends the life of the two 9-volt batter-
ies that power the compact unit. Sug-
gested retail price: $138.00. For more
information, write to Instrumentation &
Controls Division, Hickok Electrical In-
strument Company, 10514 Dupont
Avenue, Cleveland, OH 44108.

Four Function Tester
Now, check digital logic, continuity,
voltage and polarity with one instrument
—the Probe IV from GC Electronics (sug-
gested retail price: $25.00). The Probe
IV (Cat.

No. 5104) is an easy-to-use

e N
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pocket-size tester that operates on 2
AAA batteries. It features solid-state cir-
cuitry, 3 to 600 volt AC-DC operation,
voltage indicating LED and a 48-inch
insulated wire lead with test probe and
alligator clip adaptor. Probe IV is com-
pletely safe to use and comes with its
own selif-protective vinyl carrying pouch.
Get more information by writing to GC
Electronics, 400 South Wyman, Rock-
ford, IL 61101.(Continued on page 37)

A world of SWL info!

By DoN JENSEN

[J Here today, gone tomorrow. Nothing
changes quite so fast as the shortwave
broadcasting picture. Frequencies, sched-
ules, propagation conditions vary and the
broadcaster you were hearing regularly be-
comes an infrequent visitor. New stations
come on the air, others vanish without
warning. But the biggies, the major Euro-
pean international broadcasters, have tend-
ed to be SWLing anchors, being heard
well year after year.

The year 1975, however, is bringing
changes even among these stable stations.
It is too early to predict whether these
events will have a snowballing effect. Much
will depend on the European economy,
since money matters seem to have brought
about the current situation. Let’s look at
what has happened so far.

The first blow was the announcement by
West Germany’s official voice, Deutsche
Welle, that its ten-year English language
service to North America would end.

The decision to close DW’s English ser-
vice to the US. and Canada was an-
nounced by Walter Steigner, the station’s
general manager. The decision came, Steig-
ner said, following a lengthy report by a
British Broadcasting Corporation com-
munications expert, James Monahan.
Monahan’s report concluded that there
were not enough Deutsche Welle listeners
to justify broadcasting to North America
in English.

That conclusion is—to say the least—
debatable. And so, as might have been
expected, DW’s head of the North Ameri-
can department, Konstanz Schmoelder took
issue with his boss’s position. He cited a
survey, probably the only such study made
in recent years, by a Florida university
professor which concluded that there are
“2.5 million Americans who listen to short-
wave broadcasts for political content.”

Apparently programs in other languages
are not affected so far.

The tight money situation also has
rocked the Gibraltar of SW broadcasting,
the BBC. Faced with predictions of nearly
$40 million worth of red ink, the British
Broadcasting Corporation announced mas-
sive cuts in its operations. These include
the merging of BBC medium wave home
service networks, a decrease in TV broad-
casting hours and a requested increase in
radio license fees {(common in countries
with state-run broadcast services which are
non-commercial) from $27 to $39 a year.
But these economy measures are expected
to trim only $2.3 million from the budget.
This, coupled with the views of the BBC’s

(Continued on page 37)

/
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Never take your eyes
off the road again!

New Chan-L-Matic!®
Only Royce has it!

Exclusive with Royce! Chan-L-Matic! *
You switch channeis automatically from
a remote switch on the microphone.
Here is the greatest safety and con-
venience device ever invented for the
CB user.

Chan-L-Matic® is on both
of these great new
Royce transceivers!

ROYCE MODEL 1-635.
Remote Control SSB/AM Mobile
CB Transceiver. 12 Watt PEP Out-
put-25 Watt PEP Input.

Exclusive Royce Chan-L-Matic.® Plus

‘ Warntron™® protection circuit. Greatly
minimizes damage to RF output tran-
cistors. If an open, short or excessive
SWR occurs in your antenna system, a
warning light flashes on the front panel.
And, power to the driver and final
transistor circuits are automatically re-
duced or removed. NEW MOS-FET RF
. TOMES / receiver amplifier circuit. Pinpoint re-

eai Ofi Seeie B & ceiver tuning. Fully variable RF gain
sausLoH  AMURS control. Full 3-stage RF noise blanker.
Plus features that competition just canit
match, at any price. See the Model
1-635 baefore you buy any mobile CB!

Suggested Retail Price $439 95

o~

\'-.

Patent pending on Chan-L-Matic
device. ‘'Chan-L-Matic'* and
‘Warntron' are registered trade-
marks of Royce Electronics
Corporation

ROYCE MODEL 1-606.
Remote Control 23
Channel Deluxe CB
AM Transceiver.

Exclusive Royce Chan-L-Matic.® And, %
“"WARNTRON'* protection circuit. Greatly mini-
mizes damage to RF output transistors. If an
open, short or excessive SWR occurs in your
antenna system, a warning light flashes on the
front panel. And. power to the driver and final
transistor circuits are automatically reduced or
removed. Continucus frequency selection. Full
3-stage RF noise blanker. Larger S-RF meter for
reading RF output power and signal strength.
Fully variable receiver tone controls. Plus many
other features you won't find on any transceiver
at any price. See it at your CB dealer’s today!

Suggested Retail Price ‘2 2995 R oyc e

electronics
corporation

1142 LAY STREET, NORTH KANSAS CITY, MO. 64116
CALL (816) 8420252 » TELEX: 426-145
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S]EA 0w g | r
“POWERFUL...
CrIS0.. “PENMETRATING?..

Speech Compression is built-in every Johnson CB radio.
State-of-the-art circuitry electronically selects voice frequencies
that penetrate noise and interference . . . then boosts the level of
modulation to give your signal that powerful “Johnson
sound.” It’s one of many engineering advances — like
receiver “steep skirt” filtering to cut interference and
automatic threshold limiting to slice out noise — that
gives U.S.-made Johnson CB that extra edge of
performance. Performance that’s backed by a full
1-year parts and labor warranty with over 700
authorized service centers nationwide.

Messenger 250
100% solid-state base station

Messenger 123B 23-channel . “

mobile with +/— ground switch c
LUps
- 1444 dddebirt 13

Messenger 130 and 132
“The radiotelephone CB System"
with private listening option

write for free catalog

( E E.F. Johnson €o.

® Waseca, Minnesota 56093 * In Canada: A. C. Simmonds & Sons, Ltd.
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ELECTRONICS
INFORMATION

CENTER

FREE

TO ALL READERS OF
ELEMENTARY

ELECTRONICS

At no cost to you the
Editor will have
information and
literature about products
and services advertised
in this issue sent to you
at no cost!

YOU SIMPLY

@ Tear out the coupon.

@ Circle the number
under the ad that
interests you.

@ Circle the number
identifying products
mentioned in col-
umns and articles.

@ If you wish, answer
the simple question-
naire on the coupon.

@ Print or type your
name and address
on the coupon.

@ Mail to ELEMENTARY
ELECTRONICS before
the expiration date.

AND
IF YOU WISH

to subscribe to

ELEMENTARY |
ELECTRONICS

please check subscription
box 83 on the coupon:
$3.98 brings you 8 issues.

L

— " —— — — — — —— — —— it s S st

ELEMENTARY ELECTRONICS
Box 886, Ansonia Station, New York, NY 10023
May/June 1975 Void after October 17, 1975
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31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

We would like to know about you. Please help us by placing an “X" in the
appropriate boxes. ¢ Do you own a CB transceiver? 76 [J Yes 77 [] No e If
your answer is Yes, please check appropriate boxes below if you have one or
more of the types indicated. 78 [] Base Station 79 [J Mobile Unit 80 [ Port-
able e Do you use CB in your work? 81 [] Yes 82 [] No e 8 [] Please enter
my subscription for 8 issues at $3.98 and bill me.

Name (print_cle_arly) i

Ac&ress
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31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
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61 62 63 64 65 66 67 68 69 70 ‘71 72 73 74 75

We would like to know about you. Please help us by placing an X" in the
appropriate boxes. ¢ Do you own a CB transceiver? 76 [] Yes 77 (] No e |If
your answer is Yes, please check appropriate boxes below if you have one or
more of the types indicated. 78 [] Base Station 79 (] Mobile Unit 80 [] Port-
able e Do you use CB in your work? 81 [] Yes 82 [] No e 83 [] Please enter
my subscription for 8 issues at $3.98 and bill me.

Name (print clearly)

Addres_s
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46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
We would like to know about you. Please help us by placing an “X' in the
appropriate boxes. ¢ Do you own a CB transceiver? 76 [] Yes 77 [J No e |f
your answer is Yes, please check appropriate boxes below if you have one or
more of the types indicated. 76 [ Base Station 79 (] Mobile Unit 80 [J Port-
able o Do you use CB in your work? 8' [J Yes 82 [] No e 8 [] Please enter
my subscription for 8 issues at $3.98 and bill me.

Name (print clearly)

Address
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| cHECK FOUR FUNCTIONS
WITH ONE INSTRUMENT !
® Continuity

® Polarity

@ Voltage ® Digital Logic

LIGHTWEIGHT — POCKET SIZE
PROTECTIVE. VINYL CARRYINC
POUCH.-SEE YOUR FAVORITE
ELECTRONICS DISTRIBUTOR.

The All-New,

Quick And Easy

Way To Reproduce

Printed Circuits.

Get Your Kit From

Your Favorite
CALECTRO Electronics
Distributor Today !

L _J
GC ELECTRONICS o=,

- DIVISION OF HYDROMETALS, INC.
-S54l ROCKFORD, ILLINOIS 61101 US.A.

Our objective is to serve as best we can
the ever broadening interest in the eiec-
tronics and comunications field. Elemen-
tary Electronics is made available nation-
ally on all leading newsstands and in
Radio Shack stores. Should, for some rea-
son, copies of E/E not be available, or
are sold out at your favorite location, we
shall appreciate your letting us know by
dropping a card in the mail to the Pub-
lisher, Elementary Electronics, 229 Park
Avenue S., NY, NY 10003.

18

Practice Makes a Hobby
Hank, I'm new to shortwave listening. |
just purchased a Realistic DX-160 re-
ceiver and strung a 65-foot long-wire an-
tenna which includes a short length of
wire for lead-in. This is the best | can
do from my house. Is there some other
type of antenna | could use for better
DXing?

—E. F., Joliet, IL

You're kidding! With a DX-160 and 65
feet of long wire you should be busier than
a one-arm paper hanger with all the DX
rolling in. You should be able to print
your own club bulletin. Get proficient
with what you have before you go any
further in antenna improvement.

Bucks Count
| am building a 40 meter one-tube trans-
mitter from a schematic in a book. This
schematic calls for a 0-200 DC microam-
meter with a 3.5-ohm shunt resistor to
convert the meter to a 0-40 DC milliam-
meter. Since milliammeters are less ex-
pensive than microammeters, can | omit
the shunt resistor and use a milliammeter
instead?

—P.2Z., Buffalo, NY

You bet. See, that book is teaching you
a lot!

Hi Boost

My cassette prerecorded tapes sound

screechy in my car tape player. They

sound good in the home player. Why?
—A. A, Brookfield, CT

Five will get you ten that they are Dolby
encoded. The encoding boosts the highs
which sound terrible in playback units
without Dolby. Turn your tone ‘contro}
down a bit and kill some of the high fre-
quencies.

Come Fly With Me
Hank, do you know where | can get a
low-cost R/C model plane?

—R. K., Chesapeake, VA

Try the yellow pages of your phone book
under the listing of Hobby Supplies. You
should have no problems.

The Drive is On
What's a direct-drive turntable?
—A. T., Fairlawn, OH

The platen (the part that turns and on
which the record rests) is an integral part
of the drive motor itself with the result
that the platen is the only moving part in
the entire turntable. Of course, if the tone-

Got a question or a problem with a project—ask
Hank! Please remember that Hank's column is
limited to answering specific electronic project
questions that you send to him. Personal replies
cannot be made. Sorry, he isn't offerlng a circuit
design service. Write to:

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

arm is automatic, a drive system picks up
some power from the platen to drive the
tonearm mechanism. Lately some direct-
drive turntables are appearing. The record
changer mechanism is also powered from
the platen. Somehow, in my mind, this de-
feats the purpose of the direct-drive idea.

Just Ask
How do | get to use those amateur 2-
meter relays | hear so much about?

—H. A, Van Nuys, CA

I didn’t know until I asked that question
last night on 2-meters. Cost is only $10
to $25 a year. Prices will vary. There are
some limitations, but if you work it right
during the wee hours of the morning, you
can relay through several relay stations at
the same time and go a thousand miles on
2-meters. Think I'll dust off my ticket
and start hamming again.

It Adds Up
Can you or have you rated calculators?
—E. M., Wichita, KS

Nope and nope! Calculators are best eval-
uated by the person who needs one. First
decide what you heed. Addition, subtrac-
tion, multplication, division, root extrac-
tion, memory, mathematical functions,
metric conversion, whatever. Then look for
the cheapest unit that has everything you
need. Check best price and buy. For more
information see “Pick and Choose a Pocket
Calculator” in the Nov./Dec. 1974 issue of
ELEMENTARY ELECTRONICS.

He's in a Rush
Can you send me an answer to my ques-
tion on the double? | can't wait to read it
in your column!

—G. B., Bowdle, SD

Let me say for the humpteenth time that
| cannot answer questions via the mail!
And in your case, I cannot answer your
question in this column because you forgot
to include it in the letter.

Starting Young—Good!

Hank, please don’'t kid me. | am twelve

years old and just discovered electron-

ics. | want to know where;! can get a

book on oscilloscope patterns so | can

learn to understand them. Can you help?
—P. G., North Bergen, NJ

Sure, kid. Visit your local library. It's filled
with books that cover every aspect of in-
troductory electronics. Also, read the
Bookmark column in this magazine. If
you don’t see the kind of book you want,
write to the book publishers listed and
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tell them you want their book catalog.
They'll send you one, and what you want
is sure to be in there.

String a Line

| have a six-band portable receiver that's
good for listening on all bands without
an external antenna. However, when | try
for DX, all | can get is hiss. Do | need
a booster?

—H. N., Inglewood, CA

You need an antenna. You're pulling in
only the locals on a whip or ferrite rod.
Get with it, go long wire on shortwave.

First Roll it Down
Please tell me how to use a standard in-
expensive walkie-talkie mobile from my
car.

—H. A., Douglas, AZ

Stick ‘the antenna out the window.

That's Life

The last four digits of my subscription

number to ELEMENTARY ELECTRONICS are

identical to my CB call. Can you tell

me where you obtained a CB call book?

Everyone tells me there is no such book.
—R. C., Marysville, PA

There ain’t no such book except for the
FCC files to which we have no access. 1
guess fate, ESP, or whatever, matched up
the numbers of your CB call and sub-
scription number. Did you ever take a
trip to Las Vegas?

Slam, It's Off
| installed an AM/FM cassette tape unit
in my car two months ago and it worked
fine until this week when it became er-
ratic. When | close the car door hard, it
turns off sometimes. Is something wrong
with the car’s wiring?

—S. S, Piedmont, SC

What happens is you may have skipped in-
stalling the rear strap bracket from the
top of the dash to the rear of the radio.
This mounting strap is very important to
obtain a good electrical ground from the
unit’s chassis to the car frame. Without it
the radio will shake loose. Install the
bracket and your problems may be end-
ed, otherwise look inside the player unit.
The car’s wiring is probably good.

No Fixie CBie
I've raised the power of my CB walkie-
talkie transceiver from one milliwatt to
about 5 watts. Now, how can | alter the
antenna for maximum efficiency?

—R. 8., Corte Madera, CA

Try sticking it in a full rain barrel. This
way you stay out of the slammer. Don’t
believe me—ask the FCC fuzz!

You Don’t Have to Lump It
1 have a lot of trouble removing lumps
of solder from PC boards. Should | use
a wick or a desoldering bulb?

—M. F., Paducah, KY

[ prefer a desoldering bulb or plunger type

mechanism. It's quicker and cleaner. The
wick is fair, but takes too long on large
blobs of solder. The extra heat required
may lift the copper foil from the board.

Zap, Zap, Zap
Has anyone made a laser unit for burn-
ing off the copper from a foil laminate
so printed circuit boards can be made
without chemicals?

—D. S., Santa Clara, CA

Yes, but the plans were buried with the
inventor after he accidentally cut himself
in half.

Fixing Fixtures
Since speaker wire is a lot cheaper than
lamp line cord, can | use it 10 wire elec-
trical fixtures?

—M. A., Elmsford, NY

Don’t do it! Speaker wire is a mite smaller
in copper size. Also, I'm not sure, but
most wire of this type is not “UL Ap-
proved.” In fact, it’s made for low-voltage
work. Stick to line cord or any substitute
offered by your local electrical supply
house.

Plastic Shaft
| replaced a potentiometer in my TV set
with an almost identical unit. The differ-
ence being that the original had a plastic
shaft. The new unit has a metal shaft.
The TV works fine. Is everything okay?
My wife worries.

—G. A, Geneva, AL

The plastic shaft is used to isolate the TV
innards from the outer metal shell and
people. If the TV set is housed in a metal
cabinet, be sure the shaft does not touch
the metal. Also, keep a plastic push-on
knob on the shaft at all times. Do not
use a knob with a set screw—the screw is
a good conductor.

Iron Age
My wife’s one-year-old (out of warranty)
steam iron doesn’t spritz steam anymore.
What can | do about it. | know it isn’t an
electrical problem, but you must know
something about irons, Hank.

—R. K., Lombard, IL

We must have the same irons, but 1 got
mine to “spritz” without costly repairs.
Take the iron apart carefully and you’ll
be able to remove the plastic boiler in-
nards that is replaceable. In fact, my iron
had ordering information printed on it.
Replace this plastic water boiler and
spritz on. Regards to the Mrs.

i Hear Music—~Squawkkkk!
My transistor radio does not work in my
office area, but it works fine out-of-doors
and at home. Why?

—E. G, Schenectady, NY

fron building construction and buildings
with air conditioning insulation very sel-
dom permit satisfactory operation of in-
expensive portables. Besides reducing the
overall signal level of all stations, fluores-

(Continued on page 25)
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12 REASONS YOUR CAR
NEEDS TIGER CDI

Instant starting in any weather - Eliminates
tune-ups - Increases gas mileage - Increases
horsepower 15% - Improves acceleration
and performance - Spark plugs last up to
70,000 miles - Reduces engine maintenance
expense -. Amplifies spark plug voltage
to 45,000 volts Maintains spark plug
voltage to 10,000 RPM - Reduces exhaust
emissions - Dual ignition switch -
Unconditional LIFETIME GUARANTEE
Installs in 10 minutes on any car with
12 volit negative ground - No rewnnng Most

werful, efficient and reliable Solid State
gnition made.

SATISFACTION GUARANTEED or money

back

TIGER 500 assembled . ..... $53.95

TIGER SST assembled ... ... $42.95
Post Paid in US.A.

Send check or money order with order to:

- Star Corporation

P.O.Box 1727 D
Grand Junction, Colorado 81501

DEALER INQUIRIES INVITED
CIRCLE 7 ON READER SERVICE COUPON

FIND BURIED TREASURE

Powerful electronic detectar
finds buried gold, silver coins,
etc. Write or call for free
catalog. Duler inquiries

“Financing Available

——
Phone day - night (713) 682-2728
RELCO, oept.oo-28

BOX 10839, HOUSTON, TEX. 77018

PARTS! TUBES!'

< Send For % ¢

o b 36
Goo

CORNELL’ S
IF NOT SHIPPED
IN LOTS OF 100

‘New Color
Catalog
iN 24 HOURS!
4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105

48 Pgs. New Items

SEMICONDUCTOR SUPERMART
FREE CATALOG

NAME BRAND—PRIME QUALITY SEMICONDUCTORS
* MOTOROLA o NATIONAL * HEP
e FAIRCHILD * RCA e SIGNETICS

Other Parts For Elementary Electronics Projects

CIRCUIT SPECIALISTS CO.
Box 3047, Scottsdale, AZ 85257

“LISTEN IN" 10 POLICE FIRE RADIO CAll‘S IN YOUR CAR'

workl wlth An Carp—Portab]e or
s 5

Sm(e - _Gov't
work< Everywhere - l\nvtlmel Dual
36-49 & 150-175 MHZ

(cash Ck. M.0.)
SEND ONLY $2.00 (¥ &"’ 93”"""‘ e
$12.99 COD postage or send § for PPd De! in USA. Com-
plete with Specta Antcnnn and Plug {n for use with Any Home
or_Portable Radiol Full Innu’nctionl 1 year Service Warranty
10 Day Money Back Trial - Sold Only Direct from Factory.

WESTERN RADIO, Dept. BE-5 KEARNEY, NED. 68847
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Prepare for a high-paying career in
Complete Communications

Including CB design, installation
and maintenance...in actual practice

Ls
.:;:5!

(

e

7 A

The field of communications is bursting out
all over. In Citizens Band alone, estimates
predict a growth in equipment sales from
$514 million in 1973 to $1.2 billion dollars in
1982! That means a lot of openings in service
and maintenance jobs. NRI can train you at
home to fill one of those openings.. . including
your FCC license and solid-state 2-way radio
service.

NRI’s Complete Communications Course
will qualify you for a First Class Commercial
License or you get your money back! It covers
AM and FM Transmission Systems, Tele-
type, Radar Principles, Marine Electronics,
Mobile Communications, and Aircraft
Electronics.

You will learn to service and/or adjust CB
equipment . . . using your own 23-channel
Johnson Transceiver and AC power supply
for hands-on experience as well as your own
personal use.

With NRI’s training program, you can

learn this important skill easily, at home in
20

Get 2-way radio training with this solid-state
23-channel transceiver and power supply!

——

Your CB training
will be up-to-the-
minute when you experiment with this solid-state
transceiver unit. Mount it in your car or use it
with your AC power as a base station. You get
‘“hands-on” experience that puts your course theory
into practice the practical way.

your spare time. You get 8 training kits, in-
cluding your own 3% digit digital multimeter
for digital experiments and precise measure-
ments. You'll learn from bite-size lessons,
progressing at your
own speed to your FCC
license and then into the
communications field of
your choice.

7
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Only NRI offers five choices
in TV/Audio Servicing

NRI can train you at
home to service and
repair commercially-
built color and black-
white TV, hi-fi equip-
ment, AM-FM radios
and sound systems.
You can choose from 5
courses, starting with a basic servicing course
with 65 lessons...up to a Master Color TV
course,  complete with 25” diagonal solid state
color TV in handsome woodgrain cabinet. All
courses are available with low down payments
and convenient monthly payments to fit your
budget. And all courses provide professional
equipment along with NRI-designed kits for
hands-on training. With the Master Course, for
instance, you receive your own 5” wide band,
solid-state triggerea sweep oscilloscope, TV pat-
tern generator, 314 digit digital multimeter, and
a high quality NRI 25” diagonal solid state tele-
vision receiver expressly designed for color TV
training.

YOU PAY LESS WITH NRI TRAINING
AND YOU GET MORE FOR YOUR MONEY

NRI employs no salesmen, pays no commissions.
We pass the savings on to you in reduced tuition
costs and extras in the way of professional equip-
ment, testing instruments, etc. You can pay more,
but you can’t get better training.
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Step into the digital age
with NRI’'s Complete Computer
Electronics Course

Digital electronics is
the career area of the
future. .. and the best
way to learn it is with
NRI’s Complete Com-
puter Electronics
Course. You can be-
come a computer or
digital technician
with NRI’s unique
and fascinating home training . . . while you
build and use a real digital computer in your
home ! This is no beginner’s “logic trainer”. It’s
a complete programmable digital computer. And
it’s just one of ten kits you receive, including a
professional digital multimeter for experiments
and precise measurement. It’s the quickest and
best way to learn digital logic, and computer
operation.

NEARLY ONE MILLION STUDENTS IN 60 YEARS
HAVE LEARNED AT HOME THE NRI WAY . ..

Mail the insert card and discover for yourself
why NRI is the recognized leader in home study
training. No salesman will call. Do it today and
get started on that new career.

APPROVED UNDER GI BILL
For the career minded, we are approved for vet-
erans benefits. Check box on card for details.

MAIL THE INSERT CARD FOR
YOUR FREE NRI CATALOG

No salesman will call

N RI NRI SCHOOLS

[ ) V‘ “ofll \cGraw-Hill Continuing Education Cente
c-“}. 3939 Wisconsin Avenue,
Hill

Washington, D.C. 20046
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Radio Shack “Range Busters

=i S55B/AM CB at its Best!

You can't beat the extra power and extra reliability of SSB when you're
i using CB 2-way radio. And if you're in a heavy-CB-usage area, SSB reatly
! multiples the chance of getting through. it's added insurance when you
|| need it. You can get immediate delivery on both these great Realistic®
SSB sets. There's only one place you can find them . . . Radio Shack!

= )

PETTE T RN =y

a ON 4

~ "

32995

POWER RENC

el R NN

FREE neuw 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

Stereo ¢ Quadraphonic ¢ Phonographs
TV Antennas ¢ Radios ¢ Citizens Band
Kits e Recorders e Tape ¢ Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments ¢ More!

164 pages of the finest in
home and hobby electronics
Respected brand names like
Realistic, Micronta, Archer,
|} Science Fair — and they're
il available only at Radio
8| Shack stores and dealers
| nationwide! See what'sreally
new in electronics by getting
this catalog now.

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

B e L L e L e b M et
| 1975  Mail to Radio Shack, P. O. Box 1052 526

] Catalog Ft. Worth, Texas 76101. (Please print.)

1

{ Name Apt. No.

|

| Street

|

| City

i (TTT1]
: State — L ZIP

| e e B o e T T WS O =

> 3 SILENCER

BASE /MOBILE TRC-46

The one with everything! 12-watts P.E.P. output, combined with
Range-Boost circuit, for the ultimate in power. Total 69-channel
capability —46 on SSB, 23 on AM—and you get crisp, clear per-
formance on them all. A "clarifier” to shift both the transmitter and
receiver for Net operation. A PA switch that lets you use the set
as a public address amplifier and still receive incoming CB calls.
Even an extra, remote volume control on the mike —a real con-
venience for mobile use. With all crystais, mobile mounting bracket,
AC and DC power cables. U.L. listed. FCC Type Accepted. #21-146

TRC-47 - OUR FINEST MOBILE
. TRANSCEIVER

Linear sideband circuitry gets through when AM won't—and the
dual conversion receiver captures the faintest signals. 12-watts
P.E.P. output, 69 channel capability, clarifier and RF gain controls,
superb specs. With all crystals, mobile mounting bracket, power
cables. FCC Type Accepted. #21-147. 24995

r s = "
S = Radio fhaek
A TANDY CORPORATION COMPANY
OVER 3000 STORES ¢ 50 STATES * 7 COUNTRIES

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

Master Charge or
BankAmericard at
participating stores

CIRCLE 4 ON READER SERVICE COUPON
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ASK HANK, HE KNOWS! s

(Continued from page 19)

cent lamps add masking noise, as does ro-
tating machinery. In fact, as I type this,
the freight elevator is moving. It gives off
a characteristic static profile over my tran-
sistor radio. You'll find that the perform-
ance improves considerably as the transis-
tor radio is brought near a window.

Never Buy Toys for a Man’s Job
My channel 14 walkie-talkie interferes
on our television set, making it snowy.
What could cause this?

—8. V., Squamish, BC.

Overmodulation is usually the reason, cou-
pled with poor design. Your unit is gen-
erating harmonics, or just plain old noise,
spilling past the channel limits and dou-
bling, tripling up to higher and higher fre-
quencies. I'm for reducing all Part 15
transceivers to Part 7.5—that’s right, break
them in half.

Find Out For Yourself
Would 8 size D or C, or perhaps AA cells
be equivalent to a 12-volt car battery, or
would the current be too low?

—J. S., Superior, WI

Connect an ordinary 12-volt car lamp to
8 D-cells connected in series and observe
the strength of the lamp’s light and how
long the dry cells last. Imagine what
oomph a car starter would need! By now
you should have guessed that D-cells de-
liver a very small fraction of the total
power of a car battery. Also, a car battery
compared to an equivalent dry cell bank
would be more efficient and much lighter.
If you must gang up batteries, think of us-
ing motorcycle batteries—they’re mini-car
batteries and are rechargeable toco!

Junior Junkman

Do you know of any place where | can

obtain any Japanese electronic surplus

equipment? An outfit in Japan, maybe?

Hank, | am serious—no jokes, please!
—B. S., Oconto, Wi

I'm not kidding when I say that the Ameri-
can marketplace is cluttered with Japanese
junk right now. All those used and dis-
carded amplifiers, radios, transcetvers, etc.,
that were dumped as trade-ins for new
goods are now on our side of the Pacific.
Why look to import? Honestly, I don’t
know where you can turn to unless you
advertise.

Play Ball

To record code on cassettes for prac-
tice purposes, | rigged my signal gen-
erator through a code key and into a
cassette recorder. The hookup was made
with ordinary zip-cord (which was all |
had). After pounding way for awhile, |
realized | had forgotten to turn on my
generator. Just for the heck of it | played
the tape back, but instead of the usual
soft hissing of an erased tape, | heard a
baseball game broadcast from radio sta-

tion KRLD (1080) in Dallas! | repeated
the procedure several times and each
time | recorded the baseball game. The
recorder had no built-in radio and there
was no radio playing in the house. What
caused this?

—H. J., Mesquite, TX

Your entire hookup external to the cas-
sette served as an antenna picking up a
strong local signal. Some non-linear ele-
ment either in the external circuit or cas-
sette player rectified the-signal and filtered
it into a recordable audio signal. This
happens often in unshielded input circuits
feeding high impedance inputs. Load down
the input circuit with a 470-ohm resistor
and see what happens.

Can You Help Out?

(Okay, boys, anyone wanting information
from our readers can send me a brief
note. I mean keep it brief! Space permit-
ting, your request for help will be publish-
ed in this column. Hank.)

A Hey, fellows, Dennis Sterns of Box 8,
Energy, IL 62933 would like a copy of
the Heath CB-1 CB transceiver manual.
Can anyone help out?

A Can anyone near George C. Kenney,
85 Meridian Street, Bricktown, NJ 08723
fix his Polytronics-11 CB unit, or know of
someone Who can help?

A Randall Alnord wants the manual for
his Midget Scope Model 533M. If anyone
can help or tell him who the manufac-
turer is, write to him at 415 Walnut Street,
Wiconisco, PA 17097.

A Who has information on an Aircraft
Radio Transmitter, Type CCT-52209, 4 to
5.3 Mc, 28-volt DC, a unit of Model ATA
Aircraft Radio Equipment manufactured
by Stromberg-Carlson for the Navy? If it
is you, John Goodnight, Rt. 4, Box 683,
Kannapolis, NC 28081 would like to have
it. He sends his thanks in advance.

A If anyone has information on the Model
RX-127 110-volt, 60-cycle, 30-watt “Rang-
expander” made by TriTronic Industries of
Cleveland, please send it to Joe Mortsea,
Jr., 18 Grant Avenue, Carteret, NJ.

A FEric Scheffield would like to know
where to obtain heavy-duty DC motors
that are used in kids’ electric riding cars.
Write to 4600 Marshall Drive W, Bing-
hamton, NY 13903. ||
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Setsupin
Minutes.
Puts out for

Years.

Big Stick I1
base antenna

Here's a 16" half wave fiber-
glass base station antenna with
matching cable that can be
assembled and erected in
minutes. No ground radials to
mess with. No heavy supports
required.

Big Stick Il can take all the
abuse of wind and weather—
and keeps putting out where
‘metal antennas would fail.
Perfect for campers and for
emergency react operations
that call for fast set up and
complete dependability.
Shakespeare Industrial Fiber-
glass Division, P.O. Drawer 246,
Columbia, South Az
Carolina 29202.

THE ROYAL LINE OF HBERGIAS ANTENNA
INCANADA Len Finkler. Ltd.. 25 Toro Road. Downsview, Ontario
Circle No. 18 On Reader Service Card

«alURETHE Elltu“nN
TUWATER POV
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346 Ways

To Save On
Instruments,
Burglar Alarms,
Automotive &
Hobhy
Electronics!

The more you know about
electronics, the more you’ll
appreciate EICO. We have a wide
range of products for you to
choose from, each designed to
provide you with the most
pleasure and quality performance
for your money. The fact that
more than 3 million EICO products
are in use attests to their quality
and performance.

“Build-it-Yourself”’ and save
up to 50% with our famous
electronic kits.

For latest EICO Catalog on Test
Instruments, Automotive and Hobby
Electronics, Eicocraft Project kits,
Burglar-Fire Alarm Systems and name
of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brooklyn, N.Y. 11207

Leadership in creative electronics

Circle No. 2 On Reader Service Card
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BY BOOKWORM

TV Home Style. Making your own tele-
vision shows is easier, faster, and cheaper
than making home movies. Richard Robin-
son proves this point in his new book,
The Video Primer: Equipment, Production,
And Concepts. Once you've purchased the
equipment, it costs ten dollars to record a
half hour of television—compared to three
times that much for 8 mm film. With video
you can immediately rewind the tape and
play back what you've just recorded—sound
and picture—through any TV set. This is
essential to beginners and those already
making tapes. To fill that need, the text
presents video on a how-to-use-it, how-it-
works, how-it-can-be-exploited level. Every
chapter, from tape editing to lighting set-
ups, explores an area which must be un-
derstood and appreciated in order to make
the best possible video. The book also
presents the information needed to deal
with video as tactile technology. Fully il-
lustrated, the book contains extensive ap-
pendices, including a glossary, an equip-
ment buyer’s guide, a selected bibliography,
diagrams for setting up equipment, and
sample production and shooting forms.
For more information, write to Links
Books, 33 West 60th Street, New York,
NY 10023.

Tbe N

Soft cover
380 pages, $7.99

Tangoing Pair. Effective Troubleshoot-
ing with EVM and Scope by Ben Gaddis
is the one book that shows how to become
a whiz at troubleshooting almost any kind
of electronic circuit using just two basic
test instruments! Really makes it easy to
understand the fwo most important elec-
tronic troubleshooting instruments. This
complete course on the theory and opera-
tion of the scope and EVM will eliminate
looking from one book to another for in-
formation on what these instruments can
do and how to use them—singly or as a
complementary pair! For years, the VOM
and scope have been to the technician what
the hammer and saw are to the carpenter—
the basic tools of his trade. This book
simplifies the theory and use of the versa-
tile VOM, providing a framework for un-
derstanding the new electronic versions of
the instrument—all kinds of EVMs:

VTVMs, TVMs (transistor voltmeters),
and FETVMs (field-effect transistor volt-
meters). The complete theory of EVMs is
provided to help the reader evaluate them
and understand the measurements that can
be made with them. Novice and pro alike
will appreciate the big section on tested
and proved time-saving troubleshooting
techniques with the EVM, which shows the
logic behind electronic troubleshooting and
how the EVM fits in. Equally thorough
coverage of the oscilloscope is provided.
The scope gives both quantitative and
qualitative indications. But understanding
these requires a knowledge of how to in-
terpret them. This book includes a wide
range of waveforms that are thoroughly
explained and illustrated. All kinds of
waveforms from all kinds of equipment are
covered, with special emphasis on TV
waveforms, useful in trouble analysis. Here
is a book that will de-mystify all the loops,
waves, lines, and patterns of the scope
screen. For more information and catalog,
write to TAB Books, Blue Ridge Summit,
PA 17214,

® 128 ROOKS 7y £33

Ettective Troubleshooting

with EUM 8 Scope

W Soft cover

(15 .A 238 pages, $5.98

High on Fi! Every facet of audio systems
has changed and become more sophisti-
cated in the last five to ten years. The
student studying audio systems will have
an opportunity through a new book to
begin a course of study with the most up-
to-date material currently available. As
you can guess, the title is Audio Systems
and it's by Clyde N. Herrick. Audio Sys-
tems covers such new developments as
quadraphonic sound, new or electronic
music, the bipolar and field-effect tran-
sistor, the integrated circuit, and the
light-dependent resistor. All types of sound
systems—stereo components and public ad-
dress, broadcasting, telephone, and theater
systems—are covered, as well as electronic
organs, carrier current systems, and new
music. Published by Reston Company, Inc.,
Box 547, Reston, VA 22090.

Hard cover
274 pages, $14.95

(Continued on page 36)
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Monitor 9 or any
channel vouchoose

Scan Alert signals you
when there is
transmission on channel
CB/PA switch ¢ 9 (can be field-modified
lets you drive a | to any channel), then
PA horn | lets you immediately
transmit on 9 without ]
Switzhable Noise Blanking changing channel selector I;’;S;,?gws
or Noise Limiting you’re on the

air

|
i
|

CBF—] 28
N8 PA SCAN | HOLP

ANL ce

Hluminated
Channel 9 meter

Volume control signal light

Large
Squelch control with threshold illuminated
adjustable below 1,V channel 3
selector Delta Tune helps
you tune in off-

MAXIMUM LEGAL frequency signals
POWER PLUS... g

Convenient plug-in microphone,

output for extension speaker and
the rugged quality and precision Obra 28

that COBRA is famous for! Send
for your copy of our detailed full
color brochure today!

PRODUCT OF DYNASCAN CORPORATION ¢ 1801 W. Belle Plaine  Chicago, Ill. 60613
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of Technicians, Hobbyists & Students

O Cablecasting Production Hdbk. 210 p. 44 il. $12
[ Color TV Case Histories (llus. 238 p. (17 1I. 5
O Complete Hdbk. of Home Painting. 210 p. 96 il. $4.
[ Towers’ International Transistor Selector. 140 p. $4.
[J Complete Hdbk. of Lawnmower Repair. 434 p. 7
(J Radio Astronomy for the Amateur. 252 p. 88 ll. 5.
[ Color TV Studic Design & Operation. 168 p.
Radio Control for Models. 350 pps. 417 #lus.
Advanced Applications/Pocket Calculators. 308 p.
2nd Ciass FCC Encyclopedta, 602 p. 1008 of il. $7
[0 Jack Darr's Service Clinic No. 3. 252 pps. 4
[J How to Train a Watch Dog. 224 p. 45 illus. 5
[ Complete Gde./Outboard Motor Serv. Repalr,
[J Encyclopedia of Broadcast Mgmt. 462 p. 25 I. §14
O Translstor Theory for Tech./Eng. 224 p. |01 ! 5.
[ Magnavox Color TV Service Manual Voi. 3. 196 p. $5
Toshiba Color TV Servics Manual. 196 p. 5
TV Troubleshoeter's Handbook/3rd Ed. 448 p.
CATV Circuit Engineering. 254 p. 138 (II. $14.
4-Channet Stereo/From Source to Sound/2nd Ed. $4.
Auto Electronics Simplified. 256 p, 202 Hi. 5
Gomplete Auto Electric Handhook. 210 p. 139 |l
The Home Appliance Clinic. 196- p. 61 Ii. ¥4
Amat. Filmmaker's Hdbk. Sound Sync/Scoring $5
The Complete FM 2.-Way Radio Mandhook. 294 p.
Complate Hdbk. of Auto. Engines/Systems,
Directlonal Broadcast Antennas. 210 p. 50 ill. §
Pract. Guide to MATV/CCTV Sys. Design/Serv. §5
Effective Troubleshooting with EVM & Scope.
Baslc Digital Eleclronics. 210 p. 117 I 4.
Practical Cir. Deslgn for Experimenter. 196 p. 4.
Getting Most Out of Electronic Calcubator. $4.
Electronic Musle Production. (56 p. 84 ilf. S
Srvcg Cassette/Cartridge Tape Players. 294 p. §6.
Small Appllante Repalr Gulde/Vol. 2. 210 p. 34,
Rapid Auto Tuneup/Troubleshooting. 192 p. 3
Complete Snowmobile Repair Mdbk. 350 p.
Broadcast Announcer 3d Class FGC Study Guide,
CET License Handbook 276 p. 289 ill.
TV Tuner Schematic/Ser. M’nual 815 x 11"
Electronlcs Unraveled Commonsense Approach. $4.
Logical Color TV Troubleshooting. 240 p. 151 IN.
Complete Shortwave Listener’s Hdbk. 288 p.
How to Troubleshoot/Repair Elect. Test Equlp.
Etectronics For Shutterbugs. 204 p. 109 Wi,
Cassette Tape Recorders/Work/Care/Repalr.
Questions & Answers About Tape Recording. 5
FM Stereo/Quad Receiver Srveg Manual. 192 p,
Stereo/Quad Hi-Fi Prineiples/Prof. 192 p.
Acoustic Techniques for Home/Studlo. 224 p. $4.
Selecting/Improving Your Hi-Fl System. 224 p.
Basic Audio Systems, 240 p. 203 |l
Pictorlal Guide to Tape Recorder Repairs. 256 p.
How to Repalr Musical Instrument Amplifiers.
How to Bulld Solld-State Audio Clrcuits. 320 p.
Hi-Fi for the Enthusiast. 176 p. 51 1il.
Electronic Musical Instruments. 192 p. $21 il
Servicing Modern Hi-Fi Stereo Systems. 248 p.
Handhook of Magnetic Recording. 224 p.
installing/Servicing Home Audio Systems. 256 .
Tape Recording for Fun & Profit. 224 p.
Audio Systems Handbook. 192 p.
Serviclng Electronla Qrgans. 198 p. 8% x 117
Japanese Radio, Record/Tape Player éerv. Man.
HI-FI Troubles. 160 p,
Auto Stereo Service & Installatlon. 252 p.
Mod. Auto Tuneup/Emission-Control Svce.
The Complete MIniaBike Handbook. 309 1.
Everyman's Gulde to Auto Malntenance. 192 p.
How to Repalr Small Gasollne Englnes. 256 p.
Using Electronic Testers for Auto. Tune-Up
Major Appilance Repair Guide. 288 p. il
How to Repair Home/Auto Alr Conditioners.
Small Appllance Repalr Guide. 224 p.
Refrigeration. 13} p. 5 1
Qolor TV Trouble Fact Book—2nd Ed. 348 p.
t0-Minute Test Techniques For PC Srvcg. 216 p.
TV Bench Servieing Technlgues. 228 p. 177 ill.
Tbi shtg Solid-State Wave Gen./Shaping Cires. $4.
Pictorial Guide to Color TV Circuit Troubies. 4,
4
$4

Installing TV & FM Antennas. 68 p. §58 ill.
Simplified TV Trouble Diagnosis 320 p. 292 iil.
How to Interpret TV Waveforms. 256 p.
Kwik-Fix TV Service Manual. 384 p.
Basic Color Televislon Course. 420 p. over 300 ill.
Afl-in-One TV _Allgnment Handhook. 304 p.
199 Color TV Troubles & Solutions. 224 p.
Modern Radio Repalr Technigues. 260 p.
TV Troubfe Diagnosis Made Easy. 256 p.
Home-Call TV Repair Guide. 144 p.
105 TV Troubles/From Symptom to Repair.
Pinpoint TV Troubles in 10 Minutes. 372 o,
Simplified Computer Programming
Beginner's Guide to Computer Programming.
Computer Technician's Handbook. 480 p.
Beginner’s Guide to Computer Logle. 192 p.
Computer Circults & How They Work. 192 p.
Commerelal FCC License Hdbk. 444 ¢, 150 ili. §
Amateur FM Converslon/Construction Proj. S
Plctorial Guide to CB Radio Instal. Repair. §
Modern Communications Switching Systems. $17.
How To Be A Ham-—Incl. Latest FCC Rules. $3
[J Mobile Radio Handbook. 192 p. 175 ill. 4
[J CB Radlo Operator’s Gulde. 224 p. scores of 111, $4
Marine Electronics Handbook. 182 p. 106 Il1. 4
2-Mater FM Repeater Circuits Hdbk. 312 p. g
4
4
6.
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8 RTTY Handbook. 320 p. 238 ill.

Citizens Band Radio Service Manual. 228 .

[J How to Read Electronic Circuit Diagrams. 162 p.

[J Electrical Wiring/Lighting For Home & Office.
Baslc Electrlcity/Beginning Electronics. 252 p.
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Basle Electronic Test Procedures. 416 p. 178 iH.
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[J Basie Electronic Circuits Simplified. 352 ggg'
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[] Beginner’s Guide to TV Repalr. 176 p. .951

[ Electronics Self-Taught With Experiments 954

[] Basic Electronies Problems Solved. 192 n. 3495,
[J How to Test Almost Everything Electronic, .85

'

NO-RISK COUPGN—10-DAY FREE TRIAL!:
TAB BOOKS, Blue Ridge Summit, Pa. 17214 .
Please send me books checked above. !

Bl lLenclose $e e ’
[] Please invoice on |0-day FREE trial. '
[J Send FREE 44 page catalog. 3
IName Phone 4
:Company.________._._._ SN S
tAddress e — - A
‘City State iR e
! SAVE POSTAGE by remitting with order. EE-55
+ Foreign add 10%. Pa. residents add 6%. :
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Electronics in the News!

Better Than New

Stripped cabin of a Boeing 747 resembles a
tunnel as mechanics probe sub-surface areas of
the aircraft. Some 300 technicians, plus a large

A jumbo jet takes a jumbo-sized job to
give it a heavy maintenance check. When
a United Boeing 747 wide-body aircraft
checked in at the airline's repair base at
San Francisco International Airport, 300
technicians and a large number of support
personnel were on hand to greet it. Crews
then worked three shifts on a 24-hour day
schedule and took 10 days and 19,000
man-hours to give the $23 million jetliner
a thorough inspection and accomplish
necessary repairs, scheduled modifications
and a complete paint job.

This first 747 to undergo the heavy
maintenance had 14,500 flying hours on its
log when crews pulled it into the main-
tenance docks. The crews found nothing to
write home to mother about, and that’s
good news. The structural inspection of
the 747 (a 3,000-hour undertaking)
showed surprisingly little wear and tear
on the aircraft. Considering that the jet-
liner has been airborne the equivalent of
a full year and a half, it’s amazing that
repair or replacement of parts was light.

There was only negligible corrosion on
the fuselage skin, scuff marks on cabin
walls, some popped rivets, and corrosion
in the galley and lavatory areas of the
cabin.

In addition to structural inspection,
which involved removing bulkheads, floor-

board and ceiling panels to gain access to
vital lines and sub-surface components, the
maintenance program included a thorough
check of cockpit instruments, complete
electronics checkout, replacement of land-
ing gears, refurbishing of the cabin, and
painting of United's new colors on the
aircraft.

The preparation for the 747 visit paid
off, and the aircraft was dismantled and
put together on schedule. The plane has
proved itself a good aircraft in its first

number of support personnel, worked around
the clock for eight days to make the 747
“better than new'"!

years, and with the maintenance work done
on it, it is going back to the line as an
even better aircraft.

Prop Topic

Did you ever hear of an airplane with a
combination radio transmitter and receiver
which was powered by a windmill genera-
tor attached to the wing? Believe it or not,
such a device was designed in 1917 and
used by American flying squadrons in
France during World War 1. This unusual
communications unit is only one of the
little-known facts about the early days of
radio which was recently revealed in a pile
of old drawings that have been acquired
by RCA from an antique dealer in Somer-
set, NJ. These illustrations were part of
the original engineering and manufacturing
files of the Marconi Wireless Telegraph
Company of America which was formed
in 1899 and chartered by the State of New
Jersey. Shortly after RCA was formed in
1919, the corporation took over the entire
business and assets of the American Mar-
coni Company.

A 1917 drawing by one of Marconi’s
associates details specifications for an early
airplane radio transmitter-receiver. The
most unusual aspect of this two-way unit
was that the engineer designed it to be
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In the days when World War | ace Eddie Ricken-
backer flew the skies over France, this windmill
gadget was used to power the radios of military
planes.

bOZAS

powered by a wing-mounted, wind-driven
generator. It seems that even fifty-nine
years ago radio pioneers were exercising
their ingenuity in finding appropriate
energy sources for specific applications.

Stick It in Your Ear

School teachers have it easy compared
to some industrial workers in Buffalo. The
screech of chalk against blackboard is
short in time and intensity whereas in in-
dustry it’s long and too loud. As a matter
of fact, at Western Electric’s Butfalo
Works, some very big and noisy machines
draw copper wire to smaller diameters
than human hairs and the people who
work near these machines must be pro-
tected from their sounds. All in all, in-
cluding workers in wire-drawing and other
operations, some 1,000 Buffalo Works peo-
ple need to cover their ears to protect their
hearing while they work.

Until recently, noise reduction, or “at-
tenuation” as it's called in the trade, was
provided through company-supplied ear
plugs or ear muffs. Although both protec-
tive devices afforded workers adequate
protection from noise, industrial hygiene
engineers were always looking for a way
to improve their fit and wearability. Super-
visors charged with the responsibility of
seeing that workers wear hearing protec-
tion found that the plugs were difficult to
see, and sometimes workers found the
muffs uncomfortable.

Then, industrial hygiene engineer Jack
Murray, who specializes in noise attenua-
tion at Buffalo, came across a new ear
protection device. Manufactured by vari-
ous suppliers, the new gadget can best be
described as a customized ear plug. It fits

into the ear, where it blocks the hearing
canal, but the most important thing about
it is that it is individuvally fitted to the
wearer.

When purchased by Western Electric for
its employees, the new ear protector is a
silicone putty. People trained by the manu-
facturer fit the putty into the ear, molding
it to the exact contours of each ear for a
precise, tight, comfortable fit. The device
hardens into a durable rubber, held secure-
ly in place by the structure of the external
ear. The workers have been enthusiastic
about the new device. Most find it com-

It may not look like it, but both of these West-
ern Electric Buffalo Works employees are pro-
tected from the noise made by the wire-drawing
machines shown. Ray Was, in the foreground, is
wearing the old style ear muffs that employees
used to need, while Frank Wasko's hearing is
protected by new custom-fitted ear plugs.

fortable and effective. The supervisors, too,
are enthusiastic, since it is easy to spot
whether a worker is wearing the plugs,
since color-coded nobs—red for right ear,
blue for left—extend far enough to be
easily seen.

Another advantage of the new device is
that, while providing excellent noise pro-
tection, it allows the wearer to hear nor-
mal sounds, like conversation or warning
signals, berzer than the older style ear
muffs or plugs.

Stick the Utility

You can keep your cool and conserve
energy when electricity consumption on
campus is being checked and controlled as
regularly as are books in the college librar-
ies. Richland and Mountain View Colleges
monitor the power demands of 40 pieces
of air circulation equipment once every
minute with the help of IBM’s System/7
computer. When the comfort of students
and others won’t be affected, the computer
shuts down some of the equipment in sec-
tions of the buildings for short periods of
time. Although still in the testing stages,
the computer application technique appears
to be reducing consumption of electrical
energy by 10 percent at the two campuses.
As control strategies and computer pro-
grams are developed further, these power

(Continued on page 34)
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broadband
amplifier

MODEL 150-299

14 db gain — 10 to 1,000 MHz

i International’s inline amplifier
{| provides 14 db gain flat within 1
| db over a range of 10 to 1,000

MHz. Impedance 50 ochms. Re-
| quires 20 VDC @ 50 ma. For
{| increased gain additional am-
) plifier may be added. Uses BNC

type terminals.
||  SPECIFICATIONS

| Range: 10 to 1,000 MHz
w Impedance: 50 ohms
DC Input*: 20 VDC 50 ma
|I Gain**: 14 db
Flatness: + 1 db (Ref 500 MHz)
H Operating Temperature: —25 to
[[ +70°C
Noise Figure: 9 db
l VSWR Output: 2.0
| Output capability for —60 db near
I intermodulation distortion: 100 MV

!
| will oparate 12 to 24 VDC with some loss
] in characteristics.
“*May cascade for additional gain with
consideration of noise and flatness.

Price $40.00 pius postage
| Write for

| complete catalog.
INTERNATIONAL
— i, i

CRYSTAL MFO. CO, INC,
10 North Lee
Oklahoma City. Oklahoma 73102
405 236-3741

Circle No. 9 On Reader Service Card

TECHNICAL INVESTMENT ADVICE
Comprehensive Coverage for the
Sophisticated Market Technician

Over 20 investment services that choose
stocks and time their purchases on charts
and other technical approaches. Receive
short 1-5 issue current trials to over 20 dif-
ferent technically oriented investment ad-
visory services from SELECT INFORMA-
TION EXCHANGE, America's leading fin-
ancial publications subscription agencCy
covering almost 800 different investment
publications. Send your name and address
together with this ad and your $18 remit-
tance to receive all 20 publications.

DAVIS PUBLICATIONS tNC. Dept. EE56
229 Park Avenue South

New York, N.Y. 10003 Package #11
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exciting new projects for ‘75

NEW Heathkit Color Organ

“Kaleidoscopic” light show you hang on a
wall. 4 filters separate sound into 4 bands;
each controls 35 brilliantly colored lights —
red for bass, blue for low midrange, green for
upper midrange, amber for treble — 140 lights
in all, pulsating in time to music of your hi-fi.
Wide 25 db dynamic range; great for any type
of music. Walnut-grain vinyl-clad case, 23" x
23" x 4%2". On/off/sensitivity control.

IKINTID Y006 R 5% (47 13 o T 2 ahne s oo 79.95*

NEW Portable Digital Multimeter

Professional performance at a budget price.
26 ranges resolve voltages to 100 «V, currents
to 100 nA, measures AC & DC current up to
2 A, resistance from 100 to 1000K ohms. Big,
bright 3%2-digit readout with automatic over-
range & polarily indications. Built-in refer-
ence standards for easy field calibration.
With rechargeable batteries & AC line cord.

IKitaHM=2202 81000 o mutils o 4 Bk « 48 26 179.95*

NEW DC-10MHz Oscilloscope

A great scope —a great value! Perfect for TV
servicing. 10 mV vertical input sensitivily,
time bases from 200 ms/cm 1o 200 ns/cm,
internal or external digital triggering, two
input channels. Mu-metal shielded tube with
8x10 cm graticule.

Kit 10-4530] aptlowima i o Mt oaly 299.95*

NEW
AM/FM Digital Clock Radio
Electronic digital clock with

NEW 40 kV Metered Probe

Ideal for high-voltage TV mea-
surements —up to 40 kV with
* 3% accuracy. On/off switch.

Emergency Car Strobe Light
Highty visible amber flash warns
otherdrivers whenyourcarstalls
or breaks down. Non-marring
magnetic base, 12’ cord, plug fits

NEW Windshield Wiper Delay

Provides exactly the wiper speed
you need for safe driving in any
weather, from light mist to heavy
rain. Works with most 12 vDC

standby battery power to keep
time (without display) during
power interruptions, electronic
“beep” alarm with adjustabie
volume, 5 #V FM sensitivity,

cigarette lighter. For 12 vDC.
Kit GD-1026 .......... 29.96"

Kit iM-5210 . .......... 17.95*
Assembied SM-5210

...24.95*

positive or negative ground cars.
Kit CH-1068 ........... 14.95*

quality sound. Less batteries.
Kit GR-1075

15,17 & 19” (diagonal) Color TVs
with On-Screen Digital Readout

Advanced Heath engineering and outstanding picture quality. All fea-
ture on-screen channel readout & optional plug-in clock modules.
In-line picture tubes with slotted shadow masks provide exception-
ally bright, sharp pictures. In the GR-400 and 500, black matrix tubes
improve contrast. And here's something new —static toroid yoke &
magnet assemblies never require convergence & fixed LC filters
eliminate instrument IF alignment. GR-300 & 400 come with walnut
veneer cabinets,; cabinets for the GR-500 start at $39.95.*

Kit GR-300 (15" diag.), with cabinet ...................... 449.95*
Kit GR-400 (17” diag.), with cabinet ...................... 489.95*
Kit GR-500 (19” diag.), less cabinet ...................... 499.95*
Kit GRA-2000-1, Digital Clock Module ..................... 29.95*

GR-2000

Simulated TV picture

Highly Agclaimed GR-2000 Digital-Design Color TV

The set that brought TV into the digital age—and still one of the
finest made. Tuning is totally digital solid-state & the channel num-
ber appears right on the big, 25" (diagonal) screen. The optional
clock module also displays the time on the screen. For the ultimate
in convenience, add the optional wireless remote control. Can be
custom mounted, optional cabinets start at $119.95°.

Kit GR-2000, less cabinet ........ ... .. .. .. ... .. .. .. ... 669.95*
Kit GRA-2000-1, Digital Clock Module ..................... 29.95*
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at traditional Heat

There are 350 more
in the new FREE
Heathkit catalog!

Who can build our kits? Anybody!

For over 27 years we've made superb electronic
equipment that anyone can build—even with no prior
knowledge of electronics or kit building. Famous
Heathkit assembly manuals guide you step by step,
showing you exactly what to do—even how to

solder like a pro.

And we back every Heathkit purchase with

people. Expert technical consultants at the factory
and trained service personnel from coast to
coast are ready to help every step of the way.
Thousands of Heath customers will tell you—

we won't let you fail!

When you're finished, you'll own one of the finest
products available—kit or assembled. But don’t
take our word for it, independent reviewers
consistently praise their quality.

You'll enjoy the satisfaction—and savings —of building
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useful product with your own hands. And for years to come,

you’ll enjoy its unexcelled quality and performance.
Build it yourself—with a little help from Heath.

NEW Heathkit/Delta Home Security System

Everything you need for a complete home security system. Remote
detectors connect to Central Processor through your home’s elec-
trical wiring. Inputs for ultrasonic intrusion detector, heat & smoke
detectors plus “‘panic button” & remote on/off switch. Central
Processor features built-in speaker; output for an external speaker.
Sounds alarm during power failure.

NEW Valu-System
Stereo & 4-Channel Components

Budget-priced systems with component-quality sound. Pick your own
system — an AM/FM stereo receiver, $139.95°; an AM/FM stereo
receiver with 8-track player, $179.95%; a 4-channel 8-track player,
$169.95* or a 4-channel AM/FM receiver with 8-track player, $239.95°.
Add speakers (just $34.95* per pair) and our $44.95 ceramic changer,
and you get our 5% system ciscount. A whole stereo system (shown
above) starts at just $208.86°. See them in the new Heathkit Catalog.

Send for your free
1975 Heathkit Catalog today!

Your free 1975 Heathkit Catalog describes the world’s largest se-
lection of electronic kits. You'll find kits for every interest, every
age, every budget. Choose from digital-design color TVs, stereo
and 4-channel hi-fi components, fishing and boating electronics,
model radio-control equipment, amateur radio kKits, digital clocks,
weather instruments, shortwave and digital clock radios, treasure
finders, automotive tune-up tools, service instruments, and educa-
tional kits. See why you get more for your money when you build
it yourself — send for your free copy today.
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SOLDERING +
DESOLDERING +
RESOLDERING =

SOLDER(})ABILITY

ELEMENTARY TO ELITE
WORLD'S._MOST PRACTICAL SOLDER HANDLING TOOLS

meets tndustries demands. . ...

with a COMPLETELY PORTABLE SOLDERING/DESOLDERING/RESOLDERING SYSTEM

el W
D g

EDSYX

e 15958 ARMINTA STREET

VAN NUYS, CALIFORNIA 91406
i PHONE (213) 989.2324
Send for our FREE 16 page Y TELEX NO. 65-1469 EDSYNEX VAN
soLner(aBiLTY s ® Ads in EEM, OTS, EBG,
manual AE, TR, and EPAC Catalogs
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A FLICK OF THE SWITCH
your new 1930-1950 book
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A FLICK OF THE SWITCH is your time trip through the gol-
den days of radio broadcasting and into the dawn of television.
Revisit ““cathedral” radios, ofd Ham days and many more. Dis-
cover the rewards of collecting. Over 1,000 pictures make this
book the 1930-1950 collector’s reference. Qrder your copy of
this 260-page hook now! $9.95 hard-cover, $6.95 handbook.

Other valuable books are Vintage Radio (1887-1929) $7.95
hard-cover, $5.95 handbook; Radio Collector’s Guide (1921-
1932) $4.95; 1927 Radio Encyclopedia $12.95 hard-cover, $9.95
soft-cover; 1926-1938 Radio Diagrams $7.00. Also, we'll fur-
nish any pre-1951 diagram for $3.50.

Send today to Vintage Radio, Dep’t E, Box 2045, Palos Verdes
Peninsula, CA., 90274. Postage paid. Cal. residents add 6% tax.

: . Mhlﬂggmu
$ —

TOTAL

Name
Address
City St. Zip

FREE Radio Age Guide with each order FREE

VINTAGE RADIO SERIES

NEWSCAN
(Continued from page 29)

Anthony Schilling, of the physical plant staff at
Richland College in Dallas, checks the status of
an IBM computer that's helping conserve elec-
tricity on the campus. The System/7 monitors
the power demands of 21 pieces of air circula-
tion equipment every minute and shuts down
some of the equipment in sections of the
buildings for short periods of time when the
comfort of students and others won’t be
affected.

reductions will approach 15 percent. Con-
vert this percentage savings to your elec-
tric bill and you’ll enjoy many more six-
packs this summer.

The energy-saving control strategy is
geared to a 15-minute consumption and
peak demand interval. Utility companies
use the peak demand achieved during that
interval and the total consumption in
kilowatt hours to determine rates for com-
mercial customers.

The System/7’s are programmed to an-
ticipate a certain peak and then set a target
level of consumption not to be exceeded
during 15-minute periods. Consumption
demand is controlled by shutting equip-
ment off for brief intervals. The status of
all controlled equipment is checked once
a minute. A printout of target and actual
values is available at predetermined inter-
vals, providing guidelines for the develop-
ment of more efficient operational pro-
cedures. What this means is that the
schools are putting it to the utilities by
working wisely within the billing rules. In
time, the utilities will find a new set of
rules to kill the advantage. But then, some
Prof in the Accounting Department will
come up with a new computer program.
We're betting on the collegians.

(Continued on page 36)
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NEW FREEDOM OF SPEECH on your phone
with Radio Shack’s DUGFONE
electronic telephone amplifier

Amplifies calls to
room filling volume!

DUOFONE  ELICTRONC THLEPHONE

Mom — cails are no
longer an interruption

Executives — everyone can
join in conterence calls

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 ¢ Amateur Radio ¢ Tools
Auto Tune-Up o Batteries ¢ Wire
Test Instruments ¢ More!

home and hobby electronics.
Respected names like Real-
istic, Micronta, Archer,
Science Fair — and they're
available only at Radio
Shack stores and dealers
nationwide!See what's really
new in electronics

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

| 1o Mail to Radio Shack, P. O. Box 1052, 1%
l Catalog FL. Worth, Texas 76101. (Please print.)

: Nama — Apt. No. -

l Street S~ S S LTI,

: City

: State ZIP[ I I I Ej

AMPLEIER STSTEM

| Dad —talk while you
enjoy your hobby

oe
...........l.....

DlJoFON€ T

AOwiC Y
l lLE’-‘O'!AhPuﬂ!RsV!T!n
3 f

Hands-free use —alk and listen as if
the other party were in the room with you

DUBFONE is the first Jow-cost amplifier system that lets you
write, work, even walk around as you talk on your phone. Its
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 instaliation instant with most phones.
#43-270. There's only one place you can find it . . . Radio Shack!

""'Ooo:

Freedom of travel, too!
DUOFONE automatic telephone answerer

Never miss another call while
yoLre away. DUGFONE an-
swers up to 20 calls with a
15-second message recorded
in your own voice. Apd it
recorcs each caller's reply.
Change your message any-
time using the built-in record-
er. ‘With batteries. adapter for
hoakup to most standard pri-
vateline phoneswith- 7995
out -ewiring. #43-250

Customer-owned equipment connected to telephone
company equipment may be sukject to local tarift.

== .
@™ padie fhaek

A TANDY CORPORATION COMPANY
3000 STORES » 50 STATES » 8 COUNTRIES
Retail prices may vary at individual stores
Products and Frices May Vary In Canada.

Master Charge or
BankAmericard at
participating stores
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BOOKMARK
(Continued from page 26)

Revlew Briefs

e Solid State Devices and Applications by
Frederick F. Driscoll & Robert F. Cough-
lin, published by Prentice-Hall, Inc., Engle-
wood Cliffs, NJ 07632; hard cover, 475
pages, $15.50: a college level text for the
solid state experimenter who would like to
learn by building and studying.

e Diode Applications by Courtney Hall,
published by Howard W. Sams & Co., Inc,,
4300 West 62nd Street, Indianapolis, IN
46268; soft cover, 95 pages, $3.50: many

applications of diodes explained for the
experimenter who wants to know.

o RF & Digital Test Equipment You Can
Build edited by Wayne Green, published by
TAB Books, Blue Ridge Summit, PA
17214; soft cover, 252 pages, $595: a
collection of technical construction articles
by qualified authors.

e Solid State Ignition Systems by R. F.
Graf and G. J. Whalen, published by
Howard W. Sams & Co., Inc., 4300 West
62nd Street, Indianapolis, IN 46268; soft
cover, 136 pages, $4.50: a valuable book
for the car owner who wants to install
and service an electronic ignition system
in his car. ]

driver’s seat.

The view
from the top

It's Midland’s. .. and America’s ... best selling full-power, 23-
channel CB mobile. And what makes it such a unique view
is the oversize “"Luma-Dial” channel window, the lighted
S/RFO meter, and the transmit light. .. all mounted on top,
so they're right in sight when you look down from the

High performance features include transmitter F.C.C. type
accepted at legal maximum 4.0 watts output power. Dual
conversion superheterodyne receiver with built-in automatic
noise limiter. Plus a handy P.A. switch. Ask for 13-862B.

Write for free, full-line CB & Scanner Brochure...See why
“COMMUNICATIONS IS OUR MIDDLE NAME”

Communications Division

\ .

IDLAND |

INTERNATIONAL

P. O. Box 19032
Kansas City, Mo. 64141

NEWSCAN
(Continued from page 34)

Air Cleaners Get Big

Production of electronic air cleaners,
which can remove up to 95% of dirt, pol-
len, smoke and grime from indoor air, is
expected to pass an annual rate of 200,000
in 1975. This forecast comes from the Air
Conditioning and Refrigeration Institute
(ARI). The more than 40 companies
manufacturing electronic air cleaners for
home and business have produced one mil-
lion electronic air cleaners since the con-
cept was introduced some 40 years ago.

Public concern over clean air is no long-
er limited to pollution control devices
required by law on automobiles, industrial
plants and power-generating stations. Peo-
ple are installing electronic air cleaners in
their homes or specifying them in new
houses. Many builders offer them as stand-
ard equipment.

Operators  of restaurants, cocktail
lounges, bowling alleys and other business-
es serving the public are using electronic
air cleaners to reduce the amount of out-
door air used for ventilation by cleaning
cooking grease, tobacco smoke and other
contaminants from the air. Electronic air
cleaners can be installed in the air condi-
tioning ducts of homes and businesses.
Small console units with a built-in blower
provide individual-room air cleaning for
residences, and ceiling-mounted models are
available for larger rooms in businesses
serving the public.

Electronic air cleaners are ‘“‘electrostatic
precipitators” similar in concept to the
precipitators used on power-plant smoke
stacks. An electronic cell, installed in the
air conditioning ducts, puts an intense
electrical charge on dirt particles in the
entering air. An electrostatic collector at-
tracts the charged dirt particles, some in-
visible to the naked eye, from the air. The
collected dirt and grime is periodically
removed by washing the cell in a detergent
solution. This can be done in a wash tub
or dishwasher, or with a wash cycle avail-
able as a built-in option on cleaners. B

“Good grief! I'm all thumbs today.”
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DX Central Reporting

(Continued from page 14)

Monahan on listenership, suggest short-
wave may also be affected eventually . . .
perhaps even the venerable and heretofore
sacrosanct English language World Service.

The British and German situations place
a big question mark on the previously an-
nounced joint project to build a powerful
relay station on the West Indian island of
Antigua to serve the western hemisphere.

In France, once a major power in inter-
national broadcasting ‘but in '74 ranked
22nd in the world in terms of broadcast
hours, the picture is even bleaker.

The overall picture is altered. The
government’s Office de Radiodiffusion-
Television Frangaise is gone, replaced by a
new Société Nationale de Radiodiffusion
and a shrunken broadcast service known as
Radio France.

Full details aren’t known but SNR's
president, Mme. Jacqueline Baudrier, says
changes may take up to two years to effect.
One report out of France suggests that, of
the SW services, perhaps only one ab-

breviated relay of French language home
service will be retained on shortwave.
And finally, in Italy four coalition politi-
cal parties have agreed upon a draft decree
“reforming” the national radio and televi-
sion services. What this means is uncertain,
rarely

but in political jargon “reform”

means ‘‘expansion.”

L

I’'m Andy Johns and 1 live in Tyler, Texas.
I’'m 14 years old and have been a DXer and
SWL for about a year. My receiver is a
Realistic DX-160 and numbered among my
radio conquests are Radio Voice of the
Gospel, Addis Ababa, Ethiopia, and the
Voice of Chile, Santiago, Chile.

Tip Topper. Belgium is one European
nation that bit the bullet and cut back
shortwave programming a number of years
ago.

Belgium cannot really be considered a
major European broadcaster, but although
it maintains a fairly low SW broadcast
profile, its future seems quite stable. To-
day, Radio TV Belge has two English
language periods per day, 40 minutes in
all.

The English program, “Belgium Speak-
ing,” featuring a press reviéw, mailbag
and, every fourth Monday, a DX Corner
segment, is beamed to North America
from 2255 to 2315 GMT and 0040 to
0100 GMT on 6,055 and 9,655 kHz. The
same program goes out on 11,855 kHz; to
South America during the earlier time slot,
to the Far East at 0040 GMT. ]

Hey, Look Me Over
(Continued from page 14)

Super Glue Solvent
Now users of the one-ton-hold super
glues can un-glue their mistakes and
easily get their fingers un-stuck. A sol-
vent now available from Edmund Scien-
tific Co. quickly and safely releases the
hold of super glue. It is safe for external
use on human skin, even eyelids. Among
its many uses are ‘‘un-gluing'’ parts that
have been incorrectly bonded or that
simply need re-alignment, as well as re-
moval of excess glue from completed
projects. A safety must if you're working
with super glues, Edmund’'s solvent will
release such products’ possible bonding
effects on skin, clothing, tools, and in-
struments. The solvent comes in a
handy one-ounce bottle—$4.25 postpaid.

CIRCLE 71 ON
READER SERVICE COUPON

It is available by mail from Edmund
Scientific Co., 380 Edscorp Bldg., Bar-
rington, NJ 08007. By the way, if you
haven't worked with super glues, Edmund
offers a clear product. One drop of
Edmund’s Super Glue holds a ton, liter-
ally. Its hundreds of bonding uses in-
clude assembly and repair of rubber,
plastic, wood; affixing metal parts to
glass; fixing parts for riveting. With it,
you can mend china, bond silicone chips
to ceramics, and much more. Edmund’s
Super Glue (1-oz. bottle, $7.55 postpaid)
is impervious to most chemicals. B

.. and by using this indoor

element, you're able to do away

with those unsightly old rooftop
jobs the wind blows down.”

ELEMENTARY ELECTRONICS/May-June 1975

Anybody
who’s into
electronics

certainly should be getting
the everyday convenience and
family security of automatic garage

door operation ... especially
now, with Perma Power’s
great Electro Lift
opener...
made tc fit

in the trunk
of your car,
designed for
easy handling
and simple
do-it-yourself
installation.
Available now at a
surprisingly low price from
your distributor.

P.S. Show off your opener to
your friends and neighbors. You'll
probably be able to pay for yours
with what you make installing
openers for them.

¢t Perma Power

Chamberlain Manufacturing Corporation
Perma Power Division

845 Larch Avenue, Elmhurst, lllinois 60126
Telephone {312) 279-3600

Circle No. 12 On Reader Service Card
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ABIT AR OUT -

“What I'll never understand is why
a man who can measure the speed of light
can't be on time for supper!”

“This continually running meter analyzes
diodes, resistance, transistors, frequency

Fel57T W
>0 o500

. 990 na
B o B00

“The kids are having so much fun in the
pool . . . they're using your two-meter
parabolic reflector for a raft!”

and the number of payments remaining.”

... doesn't that sound like you're the
conductor right up there on the pedium?”

“| did it—1've duplicated ‘Sensurround’!

I

.. and stop wasting your time
broadcasting homing beacons into space!”

INTRODUCING THE MAXI-MINI!

THE LATEST MAXI vum TALK POWER WITH MINI UM SIZE.

The PACE CB 143 has
the following features
package in a mini-
size — 1-1/2" H x 5"
Wx 7" D CB trans-
ceiver:

@ Transmitter equipped with rugged silicon output and driver transistors
for conservative delivery of maximum legal power output.

® 100% modulation to ensure full utllization of RF power and com-
munications range.

e Sensitive dual conversion superheterodyne narrow band receiver for
greater adjacent channel rejection.

e Shaped audio response for improved voice clarity.

See your dealer today and pick up PACE CB 143 style
for safety and convenience during your

summer vacation.

For off-road traveling.

Or write for further information.

Trailering.  And camping.

@ Built-in noise limiter.

@ 23 channel synthesized design — no additional crystals to buy.
@ Engineered for (—) or (+) ground applications.

e Separate jack for remote Speaker.

@ “S" meter to monitor incoming signal strength.

® Transmit indicator light.

® PA system with front panel control.

PRICED AT ONLY $129.95

((D)) PACE COMMUNICATIONS

Division of PATHCOM INC.,
24049 South Frampton Avenue. Harbor City, Calitornia 90710

Available in Canada from Superior Electronics.
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Radio Shack Price Breakthrough!

'Realistic 4-Channel/Stereomax Receiver

FREE New 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

Stereo » Quadraphonic e Phonographs
TV Antennas ¢ Radios ¢ Citizens Band
Kits e Recorders * Tape ¢ Tools
Autc Tune-Up ¢ Electronic Parts
Test Instruments e More!

164 gages of the finest in
home and hobby electronics
Respected brand names like
Realistic. Micronta, Archer.
Science Fair — and they're
available only at Radio
Shack stores and dealers
nationwide! See what'sreally
new In electronics by getting
this catalog now

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

HSTS Mail to Radio Shack, P. O, Box 1052,

Cataldog Ft. Worth, Texas 76101. (Please print.}

I
. !
| Name - Ty Apt. No. i
: |
| Street I
| I
I city e | |
i T 111
| State zip [ l
[ R T~ L L R 1 g J

STEREOMAX™ — Instantly
Converts Your QTA-720 into a
Ster=20 Rezeiver with More Than
Twice the Power Per Channel

only 22995

The Realistic® QTA-720 is a great value. its versatile control center has
an SQ decoder, outputs for 4-channel tape recording, CD-4 demodulator
jacks and Aux-4 inputs. This receiver won't obsolete your collection of
stereo recordings either—exclusive Quatravox® synthesizes the depth
and realism of 4-channel from stereo sources. The sound is superb —FET/
IC FM, wideband AM and an amptifier that delivers low-distortion power at
any audible frequency. With Stereomax, you car even use it as a full-power
stereo receiver if you're not ready to add a second speaker pair right now
And what features! Glide-Path® sliding volume controls, stereo/4-channel
headphone jacks, speaker setector. FM detector output. beautiful black-
out dial. And a $19.95-value walnut grain case. Power output into 8
ohms, from 20-20.000 Hz, at not more than 1% THD: 4 channel mode, 5
watts RMS per channel with all channels driven; Stereomax mode, 11
watts RMS per channel with both channels driven. U.L. tisted. Ask for
#31-4011. There's only one place yo.u can tind it . . . Radio Shack.

Complete
QTA-720
System

SAVE 2875
Regular328-70"

29995
7 %‘E’:—:—.—;».- L

Sensational Low
Realistic
Price

 Four Solo-5 Speakers |

e QTA-720 20-watt RMS
AM/FM 4-Chnnel/
Stereomax Receiver

e Realistic LAB-12C Changer with Base
And $12.95-Value Magnetic Cartridge

> Radie fhaek

A TANDY CORPORATION COMPANY

Master Charge or
Bank Americard at
participating stores

OVER 3000 STORES « 50 STATES » 7 COUNTRIES
Retail prices may vary at individual stores
Prices and products may vary in Canada
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bro

mobiles for— ®

car, camper, i \\3 \
truck or ‘
boat FCC

TYPE
ACCEPTED

These dynamic Browning mobiles deliver peak
performance and rugged durahility. Small
enough to fit under the dashboards of even the §
new 1975 cars, their rich design adds a built-in
look to your camper, truck or boat.

The LTD, a-petite-SSB/AM-mobile with stnknlg__
goldraﬁd walnyt,grained exterior, delivers
supgrb perfprmance imthe form oFa 12-watt

PEP qutpht BrTe

|

i
i

Our S§T o%mmmm’ ==

4R an AM t[pnscelver Its features mclude a

l‘CB&fSQm

e\urrnan‘ci@\ L G _j."_

Browning dlstnbutor or wnte' -

r\f"h’ 5

L) . ® 3 p 1269 UNION AVENUE
golVbipllp; laboratories inc. [ LACONIA, NEW HAMPSHIRE 03246
TELEPHONE (603) 524-5454
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MAY /JUNE

elementary " 157s

Electronics

automatic reset, and safelight control,

the PHOTO TIMER eliminates error-
prone juggling of room light, safelight,
and timer switches and dials. You can set
the timer in complete darkness and you
can be sure the safelight was off when
you used your enlarger printmeter. The
large easily-read dial indications make
the timer a joy to use. The timer also
includes push-to-start and push-to-stop
buttons.

Using the 555 precision IC timer, the
timer circuit is not affected by line volt-
age changes. Timing is adjustable from 1
to 119 seconds in one-second steps. Ac-
curacy and repeatability depend only
on the accuracy of the timing resistors
and quality of the timing capacitor. The
PHOTO TIMER is easily constructed at
low cost.

Circuit Operation. The schematic dia-
gram shows a 555 precision timer con-
nected as a one-shot timer with auto-
matic reset. The timing interval is de-
termined by timing capacitor C1 and by
timing resistors selected by switches S1i
and S2. Assuming pin 5 of IC! is dis-
connected from calibration pot R9, the
time interval T (seconds) equals 1.1
times R (megohms) times C (micro-
farads). Timer-output at pin 3 controls
both normally-off load relay Ki and
normally-on load R6. If one load is de-
energized, the other is energized and
vice-versa.

With C1 initially held discharged by
IC1, timing commences when start but-
ton S4 is depressed causing a triggering

FEATUR!NG illuminated digit-set dials,

OTOTIMER

puise al'cinies, piff2 Therelagitelpoc Designed for your creative difference
instantly an egins to charge

through the timing resistor. When the by a darkroom Craftsman'
voltage of Cl rises to two-thirds of the This precision toal

DC supply voltage, IC circuits are acti- :

vated causing the relay to open and ClI does everythlng but

to discharge completing the cycle with turn off the lights!

automatic reset. A timing cycle in prog-
ress may be terminated by depressing
stop button S3. e
Calibration pot R9 varies the timing by Adolph A. Mangieri
control voltage at pin 5 accounting for
tolerances of timing capacitor C1. Pro-
vided with both normally-on and nor-
mally-off loads, the IC circuit draws a \
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@ @ PHOTO TIMER

fixed load current from the power sup-
ply. Resister R7 sets the DC supply
voltage to about thirteen volts. Voltage
clamp zener diode D2 limits the supply
voltage to safe values if the supply
voltage should rise. Timing is not af-
fected by. changes in supply voltage.
Rectifier diode D! eliminates voltage
spikes at K1 which would re-cycle the
timer.

Construction. Build the PHOTO TIMER
in a9 x5 x 3 in. metal cabinet. Begin
construction by cutting out two 22 in.
dial discs from 1/16 in. thick red or
white transluscent plastic. The discs are
easily cut using a holesaw. Chuck the
discs in a mandrel and true up the

edges. Ream the center hole to clear
the shafts of switches SI and S2. Drill
through a pair of small panel knobs and
cement a knob to each disc using epoxy
cement.

Drill suitably spaced (one disc’ diame-
ter) slightly undersize holes in the panel
and ream for a close fit for the shafts of
the switches. Cut the perforated board
to size and drill four holes for 6-32 x
2 in. spacer bolts which support the
board behind the panel. Drill four
matching holes in the panel, boit the
board directly against the panel, and
locate and machine holes in the board
to accept the switches. Cut out a 3 by
% in. window in the panel midway be-
tween the switch shaft holes. Complete
machining of the panel and apply panel
labelling and a clear protective coating.

Install switches S1 and S2 on the

board, dial discs on the switch shafts,
and trial mount the assembly on the
panel. The dial discs should rotate with
little wobble and no contact with the
panel. If needed, enlarge a switch hole
on the board to correct any disc tilt by
shifting the switch slightly. Remove the
circuit board assembly from the panel
and affix the discs at the top end of the
shafts. This simplifies application of dry
transfer numerals at the edges of the
discs while using the switches to index
the disc for each position. Label the
“ones” dial with three zeros and 1
through 9. Label the “tens” dial 1
through 11 leaving a blank space. You
can remount the assembly on the panel
and check and correct any badly aligned
numerals.

Using 1/16 in. aluminum, make the
compartment partition supporting trans-

€1-4 uF, mylar capacitor, 50 YDC {(Cornell
Dublier WMF or similar)

€2-0.05 uF, capacitor, 100 YDC or better
(Radio Shack 272-1086 or equiv.)

€3-1000 vF, electrolytic capacitor, 35 VDC or
better (Radio Shack 272-1032 or equiv.)

D1—1 amp, 50 volt silicon rectifier {HEP 154)
{Radio Shack 276-1101 or equiv.}

D2—-15 volt, 1 woatt zener diode {HEP 607)
{Radio Shack 276-564 or equiv.)

D3—1 amp, 50 volt bridge rectifier (Radio
Shack 276-1151 or equiv.}

I1—see R8 note or #47 panel lamp {Radio
Shack 272-1110 or equiv.)

12, 13—neon panel lamps such as Radio
Shack 272-328

1IC1-555-type integrated circuit (Radio Shack
276-1723 or equiv.)

K1—dpdt relay, 12-volt DG, 3-amp contacts,

Rl 2200 %
RIO Rll---- RI8 R2 SToP Ra n.h Y
150K INC. 3300 a7 829 1)
]
[} d J D e
o : R3 ¥ Fes D3 n
[ _no 150K oo I+ ~
l U L R9 HEP [A 18(}
= . 10K 607 uF
O 0 0 1 2--——--- 9 25v - ~
S1(ONES) 4 8- HEP 176 A
xR RS
RI9 R20 R2l----R28 R29 11 5}— 6800 S R6
1 270 [
—6 2 = = ! e
Vi | |
‘H-? 1 3 2 fr== | J K—-{
NG. Ceme
N
! LNEoSS 1w ©
BLANK|[1 2 3 ----- = h Dl C
52 (TENS) gi HEP 154 §m t o ¢ ]
*RIO THRU R128 220K i | FOCUS ~_\5
* % RI9 THRU R29 = 2.2 Meg. == :
: . A L _L—_I::{ START _ _ ON-OFF
- i ey |
+ -
£ v # T~ NO. i T Leniin'q X3 n
: < auF e - Lt
@ ° ¢ e Ay 173 W7 vaG
1Cl D1, D2 = = = ENLARGER SAFE AC

PARTS LIST FOR PHOTO TIMER

coil resistance 350 ohms, coil current 50
mA. {Radio Shack 275-206 or equiv.)

R1—-2200-ohm V,-watt resistor {Radio Shack
271-000 or equiv.)

R2, R3—-150,000-0hm, Y,-watt reistor (Radio
Shack 271-000 or equiv.)

R4—-3300-ochm, V,-watt resistor {Radio Shack
271-000 or equiv.)

R5-~6800-ohm, V;-watt resistor {Radio Shack
271-000 or equiv.)

R6—270-ohm, 1-waott resistor (Radio Shack
271-000 or equiv.}
R7—47-chm, l-watt resistor {Radio Shack

271-000 or equiv.}

R8—82-0hm, 3-watt ww resistor. Note—delete
if 14 volt lamp such as ¥53 is substituted
for 11,

R9—-10,000-0hm trimpot {Radio Shack 271-
218 or equiv.)

GHT

R10 to R18-220,000-0hm, Y,-watt resistors,
5% or better

R19 to R29—2.2-megohm, Y,-watlt resistors,
5% or better

$1, S2_single-pole, 12-position switch, short-
ing type {Radio Shack 275-1385 or equiv.}

$3, S4—spdt momentary pushbutton

$5—spdt toggle switch (FOCUS/TIME) (Radio
Shack 275-603 or equiv.)

S$6—spst toggle switch to match S5 (ON-OFF)

T1—miniature tronsformer, 12-volts, 300-mA
{Radio Shack 273-1385 or equiv.)

X1, X2, X3—AC chassis receptacles {Radio
Shack 270-642 or equiv.}

Misc.—panel knobs, case 8%, x 4%, x 3-in.
(Vector W30-86-46), perf board, push-in
terminals; translucent plastic sheet 1/16-in.
thick for dial, small knobs, line cord, IC
socket, spacer bolts {4), wire, solder, etc.
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Al . ,
IC-design photo timer features backlighted digit-set dials, pushbutton start and
stop buttons, and safelight control. Modern circuitry provides high accuracy and

repeatability over the 1 to 119 second timing range. Home darkroom using our photo
timer is equipped with Omega B color enlarger.

former T1 and relay K1. The partition
is secured by two of the spacer bolts.
Cut out a portion of the flange of the
partition to avoid interference with the
“ones” dial disc. Make a bracket to
accept the socket of K1 and affix to the
partition. Wire the AC sockets, neon
panel lamps (supplied with external
voltage dropping resistors), and toggle
switches before installing T1 and KI.
Wire the normally open poles of the
DPDT relay in parallel to double the
current rating.

Install a large rubber grommet on the
circuit board directly behind the panel

window to accept panel lamp I1. Tint
the lamp with red transparent lacquer.
Complete wiring of the board using a
socket for IC1. Carefully observe polari-
ties of D1, D2, and C3. Use shielded
wire for connections to pushbuttons S3
and S4. Install resistors R10 through
R29 directly on the switches. It’s usu-
ally a simple operation to defeat the
switch detent stops on S1 and S2 allow-
ing continuous rotation of the dials. Set
the switches to pick up R10 and R19
and position and secure the dial discs
for 11 seconds readout.

Capacitor C1 should be a mylar, poly-

—R13 TOR29

Kt 13 C3

D1 S4 S1 ICi

R6 S3

Major parts layout showing author’s use of two 2-uF caps in parallei for C1.
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Digit-set discs can be made at home from a
plastic sheet. Press-type numerals can be
used for neat job after cutting out the discs
if you draw a temporary base line for each
double digit and use it to align numbers.

®

carbonate, or polystyrene low-leakage,
low-loss type. C1 was made up by con-
necting two 2 uF capacitors in parallel
but you can use a single 4 uF capacitor.
You can use a 5§ uF capacitor by chang-
ing R10 through R18 to 180,000 ohms
and R19 through R29 to 1.8 megohms.

Checkout And Calibration. Using a
VOM, verify the presence of approxi-
mately thirteen volts DC across Cl,
about fifty milliamperes current in R7,
and about five volts AC across lamp I1.
If you have substituted for T1, it may
be necessary to resize R7 and R8 ac-
cordingly. To calibrate the PHOTO
TIMER, plug a sweep second electric
clock into socket X1. Turn S6 on and
set S5 to time. Set the dials for fifteen
seconds. Depress start button S4 and
observe elapsed time on the clock. By
trial settings, set R9 so that the clock
runs for fifteen seconds. Next, set the
dials for 119 seconds and observe
elapsed time. If you have used high
quality capacitors for C1 the interval
should check close to 119 seconds with

- . - ..

@i il Oy

2
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K

Dial discs are labeled 0 to 9 (units) and
1 to 11 (tens) with discs positioned at top
of switch shafts while using the switches
to index the discs. llustration shows 119
seconds. This system allows resetting to
the exact time within the resolution and
accuracy of the system’s electronic timer.
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Our amateur home darkroom includes the
e/e Color Analyzer featured in the Sept.-
Oct. 74 issue. It’s located in the background
to the right of the dry chemical (fixer) box.

Line (117 VAQ) circuits and relay are placed
at left side of the partition. Heavy-weight
perforated board supports rotary switches S1
and S2. Timing resistors mount on switches.

some allowance for inaccuracy of timing
resistors.

Put It To Work. Plug the enlarger into
socket X1 and safelight into socket X2.
Plug the enlarger exposure meter into
socket X3. Set SS to Focus when focus-
ing or using the exposure meter. The
safelight will now be off as is required
for use with any enlarger exposure
meter. To expose the print to the set
time interval, switch 85 to Time and
depress the start button S4. During
exposure, the safelight will be off but
will return automatically upon comple-
tion of the exposure. Panel lamp 13 will
be on during the exposure interval. If
you have inadvertently overlooked set-
ting of the timer or lens opening and
have initiated the exposure, you can
terminate the exposure with return of
safelights by depressing stop button S3.

By the way, photo fans, check out our
B&W photo print analyzer coming soon
in a future issue of e/e. It’s the comple-
ment to our very popular “Darkroom
Color Analyzer” project in the Septem-
ber-October 1974 issue of e/e. [ |
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per that will literally get you

switched on—sequentially flashing
neon shirt buttons or tuxedo studs.
Dickey Flasher is inexpensive, easy to
build and a real conversation starter
for light social situations. Slip your
hand into your pocket, turn on the
switch and your shirt front begins
flashing like a neon sign.

The circuit is a multi-neon-bulb ver-
sion of the well-known simple neon re-
laxation oscillator. Less battery, the
parts cost about two dollars. More com-
monly, one sees the circuit built as an
amusing display novelty. The current
drain is so low (about 200 microamps)
that a small B battery will keep Dickey

DICKEY FLASHER is a real party stop-

Flasher going continuously for months.

How It Works. Let’s begin with the
one bulb flasher as shown in the dia-
gram. When switch S1 is closed, current
flows through resistor R1 and begins to
charge capacitor Cl1. The value of the
resistor and capacitor determines the
flash rate—0.5 megohms and 0.5 micro-
farads will give a flash rate of about 1
second. A lower value of either will
make the unit flash faster.

But at the moment current begins to
flow, the neon gas is effectively not in
the circuit. A non-conducting neon is
virtually an open circuit. When, how-
ever, the charge on the capacitor reach-
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Cut through the party’s gloom
with flashing studs

by John E. Portune, WB6ZCT

es the firing voltage of the neon (typi-
cally 60-70 volts) the neon fires, pro-
ducing light, and becomes a short cir-
circuit. This quickly discharges capaci-
tor C1 and extinguishes the neon lamp.
The process then begins all over again
with the charging of CI.

In the schematic drawing of the mul-
ti-bulb version of Dickey Flasher, the

BATTERY
PACK

NEON LAMPS
11,12,13

ek
/ RESISTORS &

Assembling Dickey Flasher is like wiring up a rat’s nest.
Actually, it is more a wiring harness than a boxed project
simply because it is made to fit under clothing without

the integral parts, except neon bulbs, exposed. Insulate

all electrical connections against body perspiration. And

make the cables long enough only to reach where they must go
without too much extra length which may annoy the wearer.

CAPACITORS
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was chosen to replace the number of by appropriate length pieces of light,

studs on a formal evening shirt or two-conductor speaker wire. In wear-
dickey for other occasions and situa- ing Dickey Flasher, the batteries go in
tions it is possible to make five or  the right rear pocket, the capacitors
more neon lamps fire in sequence. and resistors in the left rear, the switch
Putting It All On. In making Dickey in the left front and the neons are
Flasher portable and concealable in pushed through the button holes. An-
one's clothing, the battery presents the other version of the flasher the author
biggest problem. NE-2 neon lamps re- enjoyed had five bulbs built into a hat
quire a minimum of about 80 volts DC along with the resistors and capacitors.
to fire. A small 90-volt B battery, or The battery and switch remained in
two 45-volt units will work fine. But pockets. Everything should be covered
they are usually too thick and bulky with tape; masking tape is the least
to carry easily in one’s pocket. To expensive. Try to keep wires away
overcome this, a battery pack of ten or from parts of the body where you per-
more common small 9-volt transistor spire.
radio batteries are snapped together in Getting the Most Laughs. Experi-
series using their own terminals back- ence has shown that it is best from the
to-back as connectors. (Incidentally point of view of entertainment not to
this is not a bad way to replace hard- let the bulbs flash all the time. Rather,
to-get B batteries in older tube-type arrive at the party with Dickey Flasher
portable electronic equipment.) switched off. Then during conversa-
Taped together, the battery pack re- tion, quietly slip your hand into your
tains considerable flexibility and is pocket and turn on the lights without
slim; both are handy features if you any outward show. You’ll find that the
action is basically the same. The only have to sit down for a couple of hours reactions will be spectacular. Some will
difference is that now there are several during an evening. The cheapest 9-volt instantly dissolve in laughter, others
resistor-bulb legs connected in parallel batteries you can find are quite satis- will go blank not believing their eyes,
across the battery, and the capacitors factory, the current drain is so low. and a few will try to ignore you. (The
are connected in a ring between the Group the capacitors and resistors last group is the funniest!)
legs. This succeeds in causing the together, soldering the leads directly But no matter how and when you
charge-disckarge process to transfer and using tape to insulate everything. use Dickey Flasher you'll find this lit-
from leg 10 leg sequentially. More Connect the neon bulbs, the battery tle group of lights well worth the small
than three may be used; the number pack and the switch to this RC unit investment in sheer entertainment. @

PARTS LIST FOR DICKEY FLASHER
Below is a photo of the author’s son

B1—-90 VDC battery made from 10 9-volt 9-volt batteries becouse of higher bulb H £ :
transistor bc"erieys (Radio Shack 23-464 firing voltage. . wired and re'ady for fu.n ‘_wth Dickey
et laqbi) RY, R2, R3_470.000-0hm, % or Ye-wafl Flasher. You Ilfin'dbunlc'hng the

€1, €2, €3-0.47 uF, 200-WVDC capacitor— resistor (Radio Shack 271-000 series or project comparatively simple, and if it
printed circuit types are flaftest (Radia equiv.) is your first project, you can be sure
Shack 272-1071 or equiv.) S1—-On-off toggle, slide, or rocker switch, that Dickey Flasher will work first time.

17, 12, 13— NE-2 neon lamp (Rodio Shack miniature types preferred (Radio Shack
272-1101 or equiv.) NE-2H (Radia Shack 275-603, 275-401 or 275-611 or equiv.)
272-1102 or equiv.) may be substituted
for higher brightness provided Bl uses 13 Misc.—Wire, salder, masking tape, etc.

R1
S1_ 470k
. [+ ° I NEON LAMPSE = .=
ke PROTRUDING § . .
e o FROM \
— 90V 1 T g BUTTON ]
W a3 F‘l’ o AW HOLES o
¢ Sy J
2 | /! .
1 :
- I1 12 13 [Lﬁ‘ /! ’ r
B1 — 90V . c2 ' ) 5"‘ S
- 0.47yuF 0.47uF I - : &
(_ 1 11 . ; r / V=l 4
f il ‘ P Wl
R1 R2 R3 AR - ‘ /
470K 470K 470K \\' m /
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r 1'|£3 7 PACK
0.47uF y
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by Alexander N. Retsoff

speaker as the weakest link in the

audio chain that stretches from
the recording studio to the living room.
Condenser microphones are dead flat
and have very low distortion, at least at
reasonable sound-pressure levels. Discs
and phono pickups have improved to
the point where a 30 to 15,000 Hz re-
sponse plus or minus a couple of dB
is relatively standard, even for medium-
grade units. Amplifiers are now so good
that it is highly doubtful whether im-
provements in response and distortion
could be audibly detected. But loud-
speakers still have a somewhat ragged
response and are fraught with various
and sundry distortions—some large,
some small. If you stop at the living
room, you’re probably right that the
loudspeaker is the weakest link, al-
though the room itself plays a large part
in this weakness.

But the chain stretches one link fur-
ther—to you, through your hearing, to
your brain. From an engineering stand-
point, that last link would appear to be
the weakest one. The response is not
flat. Further, the response varies with
the sound-pressure level. Even the pitch
shifts with the loundness—a sort of hu-

M OST AUDIOPHILES think of the loud-

man frequency-modulation. Distortion
is atrocious: when excited by only two
frequencies, upwards of five dozen beats
and cross-products appear. Amplitude
linearity is lousy too: it takes a ten-fold
increase in power just to double the
loudness. Furthermore, quality control
in manufacture must have been pretty
poor. Your ear wears out, degenerating
depending upon age and sex; and it is
fickle, going into temporary malfunc-
tions whenever your health isn’t up to
snuff. So from an engineering stand-
point, the ear is the weakest link. But is
it? Let’s see.

How Your Ear Works. In engineering
terms, your ear is a self-compensating
barometric transducer with built-in fre-
quency analyzer, connected to a high-
speed computer with vast memory stor-
age. Reduced to basics, sound is really
a rapid variation in barometric (air)
pressure. These variations are collected
by your outer ear (the part you see)
and funneled to the eardrum, a light
movable membrane about a quarter-inch
in diameter. The pressure variations
cause the membrane to move in sym-
pathy, very much as a microphone
diaphragm does. The pressure is pretty
small and the motion of the eardrum is

v

slight (10 to 40 millionths of an inch).
To keep it from rupturing due to the
much, much stronger (but slower)
changes in barometric pressure caused
by the weather and by the local altitude,
the ear is self-compensating. The back
of the eardrum is vented to the outside
world through the inch-and-a-quarter-
long Eustachian tube which extends
from the middle ear (in back of the
eardrum) to the nasal cavity. When you
have a cold and stuffy head, the tube
gets clogged, the pressure doesn’t equal-
ize properly, and your ears ‘‘pop,” es-
pecially if you go flying. Oh well, no
engineering design is perfect. Pressure
microphones are designed the same way,
with a small air-leak in back, but micro-
phones don’t catch colds.

The motion of the eardrum (called
the tympanic membrane) is coupled
through the middle ear to the inner ear
by a series of very small bones called,
from their appearance, the hammer,
anvil, and stirrup. These bones form a
mechanical impedance-matching trans-
former between the eardrum (which is
in air) and the cochlea of the inner
ear (which is filled with fluid). Again,
when you have a cold and the Eu-
stachian tube is blocked, the middle ear
fills with fluid and the ossicles (ham-
mer, anvil, and stirrup) are impeded.
You then have a hearing loss. When
things are working properly, the stirrup
moves the “oval window,” transmitting
the vibrations to the fluid of the inner
ear. The fluid motion excites hair-like
fibers on the basilar membrane in the
cochlea. There are 24,000 fibers and
they stimulate the nerve in "the mem-
brane, sending neural firings to the brain
through the eighth nerve. It is generally
thought that different “hairs” respond
to different frequencies and so clue the
brain as to pitch. In any event, the brain
compares the nerve firings to its past
memory and categorizes the sounds. All
in all, quite a complex piece of engi-
neering.

Dynamic Range. For a normal hu-
man, the dynamic range of hearing is
unbelievably wide, more than 120 dB—
that’s a trillion to one in power. Com-
pare that to the 60-dB or so dynamic
range of a high-fidelity system, a mere
million to one. At 1 kHz the threshold
of hearing corresponds to a pressure
of about 0.0002 dynes/cm?, the so-
called zero dB level. The threshold of
feeling of pain is above 120 dB; that is,
a pressure of 200 dynes/cm?. Several
things can happen to raise the threshold
of audibility: a blocked Eustachian
tube as described above, damage caused
by certain illnesses, or continued ex-
posure to high-level sounds. Even short
exposure to high-level sound causes a
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k TO THROAT

MIDDLE EAR

BRIDGE OF BONES

BASILAR NERVE

EUSTACHIAN TUBE

( EXTERNAL AUDITORY SEMICIRCULAR AUDITORY NERVE

CANALS TO BRAIN

INNER EAR

The human ear can
distinguish between
hundreds of thousands
of sounds. And.
although it has no
mechanical means of
isolating itself from the
outside world, it hears
largely what the brain
wants it to.

COCHLEA

shift in the audibility threshold but this K
150

is usually temporary. Continued ex-
posure can cause permanent hearing
loss and this is the justification for the
new OSHA regulations regarding per-
missible noise-levels in factories. By
now, it is well established that rock
musicians regularly suffer hearing loss,
much of it permanent.

To achieve this fantastic dynamic
range, the ear employs a technique simi-
lar to that used in radio broadcasting—
compression. We do not react to loud-
ness in a linear manner. That is, if you
double the sound power, the result in
your brain is nor a doubling of loud-
ness. Although what it takes to produce
double loudness depends on the fre-
quency, over much of the range a 10-
dB increase in power (ten times as
much) is required to double loudness.
Thus, the tremendous 120-dB range
over which we are capable of hearing,
translates to something like a 12-to-1
loudness range. Before you cry “tilt”
and “‘unfair,” remember that this is the
way your brain has always worked. It’s
no different in a concert hall than in
your living room. Your brain is used
to this compression; it's the only thing
it has ever worked with. Thus there is
no  “distortion,”  psychoacoustically
speaking.

Although the ear “compresses” the
120-dB power range into something like \

J
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The famous Fletcher-Munson curves, first published in 1933,
are mainly concerned with loudness and show how the “average” ear
responds to sounds of various frequencies at various dB levels.
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a 12-to-1 loudness range, it can hear
many graduations of loudness. The
minimum change in sound level which
we can detect depends both on the
frequency of the sound and its level. It
also depends on how close together in
time the two levels are presented. (The
“computer” has a very good memory
for classification but not such a good
one for absolute levels.) Over much of
the range, under laboratory conditions,
a level shift of from 0.25 dB to 1 dB is
just detectable. That’s pretty good reso-
lution over a 120-dB range!

Distortion? Measurements were made
on a cat's cochlea to determine the har-
monic and intermodulation products
generated by the application of a simple
two-sinusoid signal (700 Hz and 1200
Hz). Sixty-six products were generated.
They ranged in amplitude from 0.1%
to 18%. Eighteen percent IM, you say.
Hardly high fidelity. But if somehow
we removed the products, would the
cat’s brain have known what it was
listening to? The cat never heard it any
other way! There would be no match in
the memory banks. Is this “distortion,”
or wouldn't the removal of those cross-
products be the real distortion?

The ear is subject to another kind of
“distortion” too, a sort of level-sensitive
pitch change. It has been determined
experimentally that if the strength of a
100-Hz tone is raised from 40 dB to
100 dB, the apparent pitch decreases
about 10%. The effect is less severe at
500 Hz, resulting in a 2% apparent
pitch change for the same 60-dB shift
in intensity. Again we must ask our-
selves: Is this really distortion? If it
didn’t occur, the pattern the brain is
searching for wouldn’t match.

Age, Sex & Hearing. Unfortunately,
our hearing degenerates with age, more
so for men than for women. This was
determined by tests at the 1939 World’s
Fair. The results are shown in the fig-
ure. Up until age 40, the loss is slight
and confined to the upper frequencies.
By age 60, most men have a substantial
high-frequency hearing loss. Unfortu-
nate, but I’d like to see the high-fidelity
component that can operate 24 hours
a day for 40 years with such a slight
reduction in performance!

The Fletcher-Munson Curves. It has
been known for years that the “fre-
quency response” of human hearing is
not flat. Fletcher and Munson of Bell
Laboratories established that it takes
more energy at the very low frequen-
cies and at the very high ones to pro-
duce the same loudness sensation as can
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be achieved in the mid-range. Actually
we are most sensitive to signals around
2000 Hz. Other investigators found
similar if not identical results. Again,
this doesn’t really matter since “we
hear as we hear.” That’s what our brain
expects.

However, there is another phenome-
non, found by Fletcher and Munson,
which does matter to the audiophile.
Not only is our hearing “not flat,” but
the degree of “non-flatness,” if you will,
depends upon the sound level. As the
sound level is decreased, it takes more
boost at the frequency extremes relative
to midband to produce equal loudness
than it did at higher levels. Thus, al-
though it makes no difference that our
hearing is not flat when listening to a
concert in the hall, it does make a
difference if we listen at home at a dif-
ferent average level than existed in the
hall. If we play back at the same level,
we hear the tonal balance properly. It's
when we reproduce at a different sound
level that we have a problem.

Hence the “loudness control” or
“contour” on many high-fidelity ampli-
fiers. In a properly designed loudness
control, the bass and, to some lesser
extent, the treble, is boosted as you
adjust to lower volumes, to compensate
for the psychoacoustic unbalance which

would occur otherwise. Unfortunately,
few of these controls function properly.
There should be no loudness compensa-
tion when you are listening at concert-
hall level, say around 90-dB to 100-dB
sound-pressure level. The compensation
should come in only at lower levels.
This means you should have both a
loudness control and a volume control.
Then you can set the loudness control
at maximum (no compensation) and
adjust the volume control for “concert-
hall level.” When you would rather
listen at lower levels, you would turn
down the loudness control, automati-
cally putting in the correct amount of
compensation. Used this way, the vol-
ume control acts like a calibration con-
trol, adjusting the gain of the amplifier
to match the sensitivity of the signal
source and that of the loudspeaker so
that concert-hall-level sound is produced
in your living room at maximum loud-
ness setting. The early loudness controls
were built that way; few of the modern
ones are.

Well, what say you? Is the ear a Rube
Goldberg device designed by a dement-
ed engineer? Or is it a most fantasti-
cally complex, delicate and adaptable
organism? I'll say this for sure—I
wouldn’t want the job of designing an
improved model! |
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EXPERIMEN

modern multi-story apartment build-
ings have little-known basements
and sub-basements, the radio spectrum
has a “basement” LF (low frequency)
band and a mysterious “‘sub-basement”
VLF (very low frequency) band, little
known to many electronics hobbyists
and experimenters. The LF band goes
from 300 kHz down to 30 xHz, and the
VLF band from 30 kHz down to 3 kHz.
The lower portion of the LF band,
from about 60 kHz to the upper portion
of the VLF band (about 18 kHz), is
used by the National Bureau of Stand-
ards to transmit coded, standard-fre-
quency signals (similar to WWV).
Special receivers are used for proper
reception of these signals, which auto-
matically adjust electronic laboratory
generators to coincide with the standard
frequencies. The U.S. Navy has found
that the VLF band signals will penetrate
into salt water and has established giant
high powered transmitting stations that
communicate with submerged subma-
rines anywhere in the world.
Other nations maintain transmitting
stations in the LF/VLF region for scien-
tific and navigational purposes. These

jusr AS MANY of the “cliff dwellers” in

stations are subject to changes in fre-
quency, power, and time of broadcast
since there is still considerable experi-
mentation. The stations usually transmit
their call signs in CW at periodic inter-
vals for identification.

Receivers for the LF/VLF “basement”
transmissions are usually quite complex,
but you can sample the activity in this
portion of the rf spectrum with our
simplified receiver project which covers
the most popular portion of the bands
from 20 to 50 kHz. This frequency
coverage can be changed by using dif-
ferent values of inductances than speci-
fied in our plans. Plans are also in-
cluded for a VLF-style loop antenna to
be used with the receiver instead of the
usual outdoor dipole antenna used in
the higher frequencies. Inasmuch as VLF
wavelengths are many miles long, a
half wave antenna dipole is impractical
at these frequencies.

The receiver uses two ICs and three
FETs in a simplified regen detector cir-
cuit with a two-stage rf amplifier. Good
audio volume is provided for earphone
reception, and the receiver is housed
in a compact metal utility box. Perf
board style construction is used for

ELEMENTARY ELECTRONICS/May-June 1975

ER'S DELUXE FET/IC VLF RECEIVER

ease in building /the receiver.

The Circuit. Very low frequency sig-
nals picked up by the loop antenna are
fed through coax cable to the input of
ICI1, the rf amplifier stage. The ampli-
fied signals are fed through C3 to the
coil L1 and the second rf amplifier
stage, IC2. L1 and the input capacity of
IC2 act as a broadly tuned circuit for
VLF signals: R2 controls the rf ampli-
fication.

Capacitor C6 couples the amplified
rf signals to the oscillating detector
stage of FET Q1. These signals are
tuned by L2 and the S1 switch-selected
capacitors of C8 to C18. Variable
capacitor C7TA/B acts as a fine tuning
control for the VLF signals, and RS
controls the oscillation point and, there-
fore, the sensitivity of the detector stage.

The detected audio signals are fed
through the low pass filter R7/C20
and coupling capacitor C21, to the
audio gain control R8 and audio am-
plifier stage Q2. The amplified audio
signals are coupled via the L3/C23
peak filter to the second audio amplifier
stage of FET Q3. The peak filter is
tuned to approximately 800 Hz to pro-
vide better receiver selectivity of the
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VLF signals. The amplified signals are
fed from the drain circuit of Q3 to J2
and can drive high impedance ear-
phones (2000-ohm type}.

Field effect transistors Q2 and Q3
form the audio amplifier stages. Q3 is a
P-channel FET and therefore requires

a relatively negative potential on its
“drain” terminal. This is accomplished
by grounding the drain through the
earphone and returning the “source”
to the positive power supply terminal.

Construction. Coils L1 and L2 are
made from miniature transistor audio
transformers by removing the laminated
iron core. We used 10,000-ohm to
2,000-ohm center-tapped transformers

for the coils in our receiver. The con-
nections are made to the 2,000-ohm
center-tapped winding only; the leads
to the 10,000-ohm winding should be
cut off close to the coil form. Coil L3
is a 1,000-ohm CT to 8-ohm miniature
output transformer and is used with its
iron core intact. The 1,000-ohm wind-
ing is used (no connection is made to
the center tap), and the 8-ohm and cen-
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c1, €2, €4, €5, €23-0.05 vF copacitora 12
VDC or better (Radio Shack 272-1068 or
equiv.)

€3—0.005 uF capacitor, 12 YDC or better
{Radio Shack 272-130 or equiv.}

€6, C19—470 pF capacitor (Radio Shack 272-
125 or equiv.)

C7A/B—dual-gang 365 pF variable capocitor
{TRW 273 or equiv.)
Note—A dual-gang 365 pF variable capaci-
tor may be difficult to obtain. You can go
the some route as pioneer radio builders
by using two single-gang 365 pf variable
capacitors (such as Rodio Shack 272-1344
or equiv.) and operate them in tandem
{turn each knob the same amount}.

€8—500 pF (see text for all copacitors, C8
to C18)

€9—-1000 pF

C10-1500 pF

€11-2000 pF

€12-2500 pF

€13-3000 pF

€14_3500 pF

€15-4000 pF

PARTS LIST FOR
SUB-BASEMENT RADIO

€16--4500 pF

€17-5000 pF

€18-5500 pF

€20, €21, €25, €26-0.01 uF capacitor
{Radio Shack 272-1065 or equiv.)

€22, €24, €27, €28—-10 uF electrolytic ca-
pacitor, 16 VDC {Radio Shack 272-1002 or
equiv.)

1ICY, 1€C2—703-type integrated circuit {Radio
Shock 276-008 or equiv.)

J1, J3—insulated phono jack, RCA type (see
text)

J2—two-conductor phone jack (Radio Shack
274-252 or equiv.)

L1, L2—inductors made from smoll 10k to 2k
oudio driver transformers such as Radio
Shack 273-1378 (see text)

L3—inductor made from small 1k to 8-chm
audio output transformer such as Radio
Shack 273-1380 (see text)

Q1—N-channel FET, HEP-802 (Motorola)

Q2—N-channel FET {one of Radio Shack 276-
112 package, see text)

Q3—P-channel FET {one of Radio Shack 276-
112 package, see text)

c2s
S2 10uF

+ -
+ 2V =

R1, R3—4700-ohm, Y3-watt resistor {Radio
Shack 271-000 or equiv.}

R2, R6—10,000-ohm potentiometer, linear
taper (Radio Shack 271-1715 or equiv.)

R4—2.2 meg, Yy-watt resistor (Radio Shack
271-000 or equiv.)

R5—270-ohm, V,-watt resistor (Rodio Shack
271-000 or equiv.}

R7—15,000-chm, V;-watt
Shack 271-000 or equiv.)

R8—| meg potentiometer, audio taper

R9, R10—100-chm, Yp-watt resistor (Radio
Shack 271-000 or equiv.)

R11—1 meg, Ys-watt resistor (Radio Shack
271-000 or equiv.}

R12—4700-chm, Y,-watt resistor {Radio Shack
271-00 or equiv.}

S1—_single pole, 11 position rotary switch
{Calectro E2-161 or equiv.}

Misc.—aluminum cabinet 8-in. x 6-in. x 4%-
in. (Author used LMB 146), perf board,
push-in clips, 50-ohm coaxial cable, knobs,
hook-up wire, No. 28 enameled wire {Rodio
Shack 278-006 or equiv.), plastic tape,
solder, etc.

resistor (Radio
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ter tap leads should be cut off close to
the coil form.

The receiver operation is at low rf
frequencies, but the wiring of the re-
ceiver should still be carefully done.
For best results, follow our component
layout as shown in the photos. Your
best way to start construction is to cut
a 4va x 77%-in. section of perf board
and install it approximately halfway up
the LMB-146 aluminum box. We used
two 4la-in. lengths of sheet aluminum
bent into brackets with sides approxi-
mately ¥4 x V2-in. (V2-in. side mounted
to the box wall, and the V4-in. side
mounted to the perf board). Additional
lengths of V4 -in. wide sheet metal stiff-
eners were added to the side of the perf
board to increase the rigidity of the
board. This may not be necessary in
your unit.

More Mechanics. Locate CTA/B on
the front panel as shown in the photos,
and then cut a Y2-in. or larger hole for
the shaft. This will allow the frame of
C7A/B to be mounted to the perf board
and allow the shaft to protrude through
the front panel without touching the
metal panel. Note that the shaft must
be insulated from the panel, or it will
short the B+ at the detector circuit. If
necessary, you can use an insulated
coupling for the shaft. Make sure that
you use a plastic tuning knob to mini-
mize the possibility of short circuits.

Locate and install the remainder of
the front and side panel controls and
components as shown in the photos.

-

C3 Re C2 ¢ CoO C9 C8

RI12

Ci8

St Cie CIi7

C7a/8

cal

C26 Q3 L3 QI C6 C20 R3 C4 IC2 C5 L R1

These are the major parts locations for the perf board. Note dual-gang cap C7A/B.

Make sure that you install serrated
washers between the control bushings
and the inside of the panels to prevent
accidental disturbance of the position
of the controls. Also, use insulating
washers for J1 to keep the jack body
from electrical contact with the box
panel and electrical ground.

Most of the components on the perf
board are connected to push-in clips.
Keep the component leads as short as
possible and group them around their

PLACE PLASTIC TAPE
IN SLOTS TO PROTECT

particular IC or FET as shown in the
photos. Wire the components as indi-
cated in the schematic drawing and
position the leads as shown in the
board photo.

Coil forms L1 and L2 can be either
cemented to the top of the perf board,
or (as in our unit) held with an appli-
cation of hot plastic glue from an elec-
tric glue gun. Use short lengths of coax
or shielded wire to connect R8 to the
perf board components as shown in the

LOOP WINDING MADE OF 38
TURNS OF #28 ENAMELED

1 LOOP WIRE MAGNET WIRE. COVER WITH
PLASTIC TAPE.
4
FOUR 1"DIA. x 24°L N 1/8°'W x 172°D
PLASTIC TUBES | SLOT CUT IN
} END OF EACH
N TUBE TO FIT
| WIRE
) (SEE TEXT)
NN :
¥
NA PLASTIC TUBES {
XXy BOLTED TO )
}
)
N
WOOD DOWEL CORE | U3 BRACKET
TO FIT INSIDE H /MOUNTE
PLASTIC TUBES  PHONO PLUG
{ (SEE TEXT)
x e >

ELECTROSTATIC SHIELD

HOOKUP WIRE WOUND AROUND LOOP WINDING
(SEE TEXT). CONNECT ONE END OF SHIELD
WIRE TO GROUND LUG OF J3.

Reinforced PVC tubes available from building supply outlets are lighter and éasier to work with than dowel sticks when
building an open air antenna support frame. The RCA-type phono connector makes a convenient way to use standard audio cable.
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photo. Connect ground lugs at the board
corners and on the C7A/B mounting
screws for the necessary electrical cir-
cuit connections.

Capacitors C8 to C18 should have as
accurate a capacity value as possible
(select them on a capacitor bridge if
possible), and they can be either ce-
ramic or polystyrene types. Mount them
with short leads around S1 and connect
them with straight direct leads to the
S1 lugs. If necessary, you can parallel
capacitors to make up the required ca-
pacity values. Connect the remainder
of the front and side panel controls and
jacks to the board circuits, and position
the leads as shown in the photos.

CENTER SLOTS
CUT IN TWO 5-IN.
WOOD DOWELS

A
>

Dowel sticks for this assembly are available
from lumber yards, hardware store and
hobby shops. Notch with a wood chisel or
a keyhole saw or whittle with a pocket knife.

AND CEMENTED
TOGETHER TO
FORM LOOP CORE

The Loop Antenna. As shown in the
drawing, the loop antenna is composed
of four 1-in. diameter x 24-in. long
plastic tubes. We used polyvinyl chlo-
ride (PVC) tubes that can be obtained
from a building supply store. Or any
type of plastic tube can be used as well.
The plastic tubes are fitted over a wood-
dowel center core as shown in the draw-
ing, and the loop antenna wires are
wound over the slots in the tube ends.

Begin construction of the loop an-
tenna by cutting center slots in two 5-
in. long wood dowels (of a diameter to
fit snugly into the plastic tubes), and
cement them together as shown in the
drawing. Wood screws can be used in
place of cement, or hot glue from an
electric glue gun can be used as we
did in our model.

Cut the plastic tubes to size and then

The front panel control knob “osc” sets the
regenerative feedback point of the detector
FET Q1 (it sets the audible “plop” point!).
That “tune” knob is actually a fine-tune of
the bandswitch-like “kHz"” (course) control.

cut a Y4-in. X Y2-in. deep slot on one
end of each tube. Then mount the
tubes to the wood dowel core with the
slotted ends outward and parallel to
allow the loop antenna wires to be
wound around the ends as shown in the
drawing.

Place plastic tape in the tube slots
to prevent the wire from being abraded,
and wind the loop with 38 turns of
#28 enameled magnet wire, and cover
the wires with a layer of plastic tape.
Connect the loop leads to a phono
jack (J4) mounted on the end of one
of the plastic tubes.

To minimize noise pickup, wind an
electrostatic shield composed of a spi-
ral winding of hookup wire around the
antenna loop. Leave about 1l-in. spac-
ing between the electrostatic shield wire
turns, and connect one end of the wire
to the “low” side (shell) of J4. The
other end of the electrostatic shield
wire should be taped so that it will not
cause any accidental short circuits.

A length of good quality phono or
coax can be used to connect the loop
antenna to the receiver. Make sure that
the “low” sides of P4 and J1 are con-

' 50 OHM

COAX

50 OHM
COAX

Experimenters should use a short length of
50-ohm coaxial cable for vol. control R8 con-
nections (mini-type RG-174U or RG-58 U).

nected together (the outside shells of
the jacks).

Rangé and Panel Markings. We used
rub-on decals for the panel markings
for our receiver model, but neatly
drawn pen and ink markings on white
tape can be used as well.

The receiver does not require any
calibration for exploratory operation on
the VLF band, and you can designate
the approximate frequency of the S1
kHz switch as follows: 20 kHz (C18=
5500 pF), 25 kHz (C15=4000 pF), 30
kHz (C13=3000 pF), 35 kHz (C10=
1500 pF), 40 kHz (C9=1000 pF), 45
kHz (C8=500 pF).

For more accurate calibration with
the transformers you used for L1 and
L2, connect an audio oscillator to Ji
through an isolating audio transformer.

Testing and Operation. The loop
antenna can be suspended with a length
of cord from one of the plastic tubes
for easy rotation and operation in-
doors. Or the loop can be placed on a
wooden chair for temporary operation.
Note, however, that the loop should be
away from AC appliances for best per-
formance.

Set all controls to the extreme coun-
ter-clockwise position, and connect the
receiver to a 12 volt DC power supply
or battery. Connect the loop antenna
to J1 with either coax or a length of
good quality phono cable, and plug in
a set of high impedance earphones at
J2.

Adjust the audio gain (R8), rf gain
(R2) and fine tune (C7A/B) controls
to mid-range. Adjust the osc control
(R5) clockwise until the detector cir-
cuit (Q1) is oscillating. There will be
a “click” or “plopping” sound in your
earphones when the detector stage first
falls into an oscillating condition. Keep
adjusting the osc control (R5) near this
point for best sensitivity when tuning
for signals. Adjust R8 and R2 for best
reception of signals.

Adjust the fine tuning control (C7TA/
B) for each setting of S1 as you listen
in on the VLF band from 20 kHz to
50 kHz. Reposition the loop antenna
as necessary for best reception of sig-
nals. Practice is required to obtain the
proper “feel” for operating the receiver
controls. You can also try different loop
antenna assemblies with different turns
of wire for best results in VLF recep-
tion over different portions of the band.
You can experiment with the tuning
range by changing the values of L1
and L2.

Remember, this is an experimenter’s
project exploring the little-known, little-
tuned very low frequencies. It's a good
first-step project into VLF; why not
“kick in” right now! n
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e/e turns on with...

- REVOX A720

/(liiﬁﬂ EE&;H@&\
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DIGITAL FM TUNER/ PEAMPLIFIER

tape recorders, has made a bold move

into the high-fidelity component field
with their model A720 Digital FM Tuner/
Preamplifier. The A720 is so dramatically
different in features and performance from
the average tuner and preamplifier that it
might well become the tuner to which all
others are compared.

Basically, the A720 consists of a digital
FM stereo tuner and a preamplifier housed
in a single cabinet and sharing a common
power supply. While the preamplifier, in
performance, is typical of any other high
quality preamp, the digital tuner goes well
beyond what is usually seen or expected.

For example, just rotating the tuning
knob told us something new and different
was at hand. Instead of flywheeling when
the knob was turned it “stepped” to the
next position and stopped. Even a slight
push on the knob caused it to follow
through and step to the next position, al-
most as if it had a mind of its own.
(Actually, the steps are a magnetic trick
used to instill confidence in the user. We'll
explain its operation later.)

Another big difference is the five-place
digital readout. Most digital displays on
FM tuners have four places. On the A720
the frequency steps are 50 kHz to accom-
modate the Furopean 50 kHz station
spacing as well as the ‘“‘even” spacing
(98.2, 98.4, 98.6, etc.) of the proposed FM
cable transmission. If the cable FM is
approved the A720 is ready.

REvox, a respected name in high-fidelity

The Revox A720 Digital FM Tuner/Preamplifier is
available at many audio component dealers. Price
is $1395. For manufacturer's specification sheet,
clrcle Number 75 on Reader Service Page.

Electronic Tuning. Looking deeper into
the digital FM tuner we find circuits more
common to industrial, commercial, and
military equipment than they are to hi-fi.
Firstly, there’s the frequency synthesizer
electronic tuning. Unlike some hi-fi “digi-
tal” tuners which have conventionally
tuned front-ends and a digital frequency
readout (equal to the local oscillator less
the IF), the A720’s digital readout comes
from a crystal-controlled frequency synthe-
sizer which also tunes the front-end elec-
tronically.

Here’s how it works. A “free-running”
local oscillator is coupled to the front-end
and a down-counter. The Manual Tuning
control programs the down-counter for the
desired frequency. The output of the down-
counter is fed to a phase comparator
(phase locked detector) which is also re-
ceiving a fixed output from the down-
counted crystal oscillator. A phase and
frequency difference between the two phase
detector inputs develops an instantaneous
corrector voltage that electronically tunes
the local oscillator to the desired fre-
quency. Since the phase detector is locked
to a reference crystal, the local oscillator
is also locked electronically to the crystal,
and the tuning accuracy is that of the
crystal, 0.005%. This is the exact same
frequency control system as used in the
most modern FM transmitters. The cor-
rector voltage that is used to tune the local
oscillator is also used to tune the front-
end’s tuning circuits, hence, the entire
front-end is tuned electronically.

Another interesting circuit is the FM
detector, which converts the FM signal
into a train of digital pulses. The average

DC value of the pulses represents the
REVOX A720
+]1
FM TUNER FREQUENCY RESPONSE
g
dB 01—
=]
REVOX A720
+17 PREAMPLIFIER FREQUENCY RESPONSE
dB O- TONE CONTROLS FLAT
_Hk
20 50 100 200 500 1K 2K 5K 10K 20K

FREQUENCY (Hz)
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REMOTE CONTROL COAX INPUT LEVEL

SOCKET

ANT. JACK CONTROLS

The Revox A720 rear panel looks very much
like most preamplifier rear panels, but it
serves both for an FM tuner and preampli-
fier. Thus your inter-system atray of audio
cables are reduced, making life simpler.

modulation, and this becomes the “detec-
tor” output.

There’s More. Moving along to the
stereo (MPX) demodulator we once again
find a phase-locked detector. A receiver’s
stereo separation is highly dependent on
the phase relationship between the 19 kHz
pilot transmitted by the station and the 38
kHz “carrier” developed in the receiver;
they must be in precise phase relationship
to attain optimum stereo separation. Un-
fortunately, an LC tuned oscillator is not
the easiest of circuits to sync into zero-
error phase coherence, and the LC tuned
circuit has been the common MPX os-
cillator for too many years. The phase-
locked detector, however. provides pre-
cise sync (phase coherence) between the
pilot and carrier, and we found the A720
had a phenomenal midband separation of
50 dB. You can really appreciate the
A720’s stereo performance when you lis-
ten to a station and the record it’s playing
has the same deep separation it would
have if you played the record on your own
turntable.

The IF amplifier has an eight-pole LC
filter driving six stages of wideband am-
plification. Giving you selectivity and
limiting characteristics would produce
meaningless numbers. Actual listening tests
produced adjacent channel signal recep-
tion (not the usual alternate channel), and
we heard signals from FM stations we

We'd call them curves but they’re flat as
boards. Upper graph shows straight line
response from 30 to 10,000 Hertz for tuner
section. Entire curve varies only 4-0.5, —0.4
dB. Lower graph gives frequency response
of preamplifier section of 4+0.1, —0.6—a
total swing of only 0.7 dB. The Revox A720
frequency response is as flat as its panels.
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never knew existed as they were always
covered when tuned on other receivers,
The limiting was so effective we attained
noise-free stereo reception from stations
that barely got above the noise level on
other FM tuners.

Before we get into the rest of the re-
ceiver let’s take time out to look at the
magnetic detented tuning, as that’s the
first thing you’ll be impressed with the first
time you try an A720.

The Manual Tuning control actually is
a switch. The switch contacts are printed
on a PC board and the wiper rides over
the contacts as the tuning knob is turned.
There are no mechanical switch detents.
Rather, as shown in the drawing, a mag-
netic-detent flywheel provides the *“‘step”
action. The flywheel has teeth milled into
the outer rim and resembles an ordinary
gear. A magnet is positioned on either side
of the “gear” in such a manner that they
automatically center the teeth opposite the
magnets. When the tuning knob is dis-
turbed, the teeth produce an unbalanced
magnetic field, which pulls the flywheel
until the magnetic field is again balanced.
The balanced condition of each tooth cor-
responds to the switch positions of the
frequency selector, hence, each step pro-
vides a tuning change of 50 kHz, pro-
viding complete up or down the FM band
coverage.

The Whole Package. In addition to the
Manual Tuning control, there are two rows
of five miniature Memory Tuning controls
and an associated Station switch for each
pair of controls, as shown in the photo.
The switches provide up to five preset sta-
tion frequencies. When a Station switch
is depressed, the tuning is shifted from the
Manual Tuning knob to whatever station
has been preset by the associated controls.
One control of each pair sets the frequency
in MHz, such as 96, 98, or 101. The sec-
cond Memory Tuning control sets the
frequency in kHz, such as 96.10, 96.30,
98.50, etc. The preset frequency is instant-
ly indicated by the digital readout, so
there’s no guesswork,

The preamplifier controls include an in-
put selector, ganged bass, ganged mid-
range, and ganged treble tone controls,
volume and balance controls, and a selec-
tor for various mono and stereo modes.
Switches are provided for power, remote
control (a future accessory), tape monitor
1, tape monitor 2, loudness compensation,
low filter, high filter, binaural headphone
effect, output 1 on-off, output 2 on-off,
MPX filter, FM mute, and manual or
preset tuning.

If you can read numbers, you can tune with
.005% accuracy like an FM station engineer
with the Revox A720. Manual Tuning con-
trol employs magnetic detenting. Buttons
on right switch in preset FM stations. Knobs

on right tune in preset stations you enjoy.
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FREQUENCY SELECTOR
ASSEMBLY

“TUNING KNOB kV

The stepped effect of the tuning knob is attained by using magpets (one shown)
and a gearshaped flywheel. The magnetic fields always center each tooth
(magnetic-detent), which corresponds to a setting of the frequency selector switch

housed in the frequency selector assembly.

MAGNETIC- DETENT
FLYWH

=

There are inputs for two magnetic
phono, auxiliary, and two tape. Outputs
for two line, two tape, and two head-
phones. A tape output is also provided on
the front panel. Individual left and right
level controls are provided on the rear
apron for phono, auxiliary, and one tape
input.

This unit is also designed for use with
a matching power amplifier and outputs
are provided carrying a special remote
control voltage for applying power to the
amplifier.

The FM antenna input accommodates

CENTER TUNING
METER
SIGNAL STRENGTH
METER

5-DIGIT
READOUT

se868H
6666

MEMORY TUNING PRE-SET STATION
CONTROLS BUTTONS
MANUAL TUNING
CONTROL

300 ohm twinline, or 75 ohm coaxial cable
through a coaxial jack. The overall size is
19V -in. wide x 6-in. high x 12Vs-in. deep.

What the Meters Say. Performance is a
winner all the way. The sensitivity meas-
sured 1.4 uV IHF with full limiting at 2.5
uV. The high fidelity sensitivity (60 dB
quieting) measured 7 «V. Full mute re-
lease was attained with 11zV. At standard
test level the frequency response measured
+0.5/—0.4 dB from 20 to 15,000 Hz; dis-
tortion was 0.04% THD; signal to noise
ratio was 70 dB; stereo separation was 50
dB (midband).

The preamplifier output could reach 6
volts before clipping, well above the nor-
mally used output level of 1 volt or less.
At the normal output level of 1 volt the
frequency response measured +0.2/—-0.6
dB from 20 to 20,000 Hz at a distortion
no higher than the 0.02% THD residual
of the test equipment at any frequency.

The tone control range measured 411/
_~12 dB at 50 Hz; =8 dB at 3000 Hz (the
midband center frequency); and --10/
—19 dB at 10,000 Hz. The magnetic
input hum and noise was 62 dB; separa-
tion was 56.5 dB.

As impressive as these performance
measurements are, they cannot truly
reflect the outstanding performance and
sound quality of both the FM tuner and
the preamplifier. The Revox A720 is priced
at $1395. For additional information cir-
cle No. 75 on the reader service coupon on
page 17. B
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Don’t think long-range signals
are limited to radio—TV has
its share of amazing ocean

hops, continential skips,
and country-wide jumps!

' by Don Jensen, Shortwave Editor

seldom read about, but it certainly

has its share of devoted followers.
One reason you may never have con-
sidered TV DXing is because, at first
blush, the idea of long-distance recep-
tion of television signals seems to fly in
the face of everything you've ever heard
about these VHF and UHF signals.

Nearly everyone has a TV set these
days. For years you've probably relied
on TV to bring you news and entertain-
ment, but have never given it a second
thought as a DX machine. TV, after
all, is essentially a short-range type of
communications. TV channels 2 through
6 use frequencies between about 55 to
88 MHz, channels 7 through 13, fre-
quencies from about 175 to 215 MHz,
all in the VHF range. Channels 14-83,
the UHFers, operate on frequencies
from 471 through 889 MHz. And, gen-
erally, very and ultra high frequency
signals are limited to what is called
electrical line-of-sight and ground wave
ranges.

In the larger cities, you may be able
to receive powerful local stations with
little more than built-in rabbit-ears an-
tennas. In the suburbs, you probably
have roof-mounted antennas to pull in
a good picture from your area TV sta-
tions. Out in the boonies, up to 100 or

TELEVISION DXing! It’s a subject you

more miles away from the nearest sta-
tions, you may subscribe to a cable-TV
service or have an elaborate stacked
antenna set-up mounted on a tower at
least 40 feet high. Perhaps you've never
seen on your TV set a station from out-
side your regular viewing area. But TV
DXers have, plenty of stations in some
cases.

TV reception normally is a short-
range affair, that's a rule of thumb. But
like many rules there are exceptions.
And, in the case of TV DX, these
exceptions are of great interest. For
under certain natural conditions, which
are far more common than you might
suppose, it is possible to receive TV
signals from hundreds and even thou-
sands of miles away. There are TV
DXers who have logged both the audio
and video portions of signals from
across the country and, in some cases,
from foreign countries.

Your Shortwave Editor at DX Central
has viewed and heard TV signals from
well over 30 states, six Canadian prov-
inces, and Mexico. And this isn’t an
especially good record, compared to the
really top-notch TV DXers, some of
whom have logs listing receptions of
hundreds of different stations. Some
have received TV outlets in the Carib-
bean, Central and South America,

ELEMENTARY ELECTRONICS/May-June 1975

Hawaii, and elsewhere.

And, to cite what is considered the
world's record TV reception, in 1957,
an Australian received a video signal
from the British Broadcasting Corpora-
tion's London TV station. The distance?
10,400 miles! While this is the record,
it is perfectly possible for an inexperi-
enced TV DXer, with only ordinary
equipment, to receive television stations
a thousand, fifteen hundred or more
miles away.

And, in passing, I should mention
that just as it is possible to receive TV
DX stations, one also can DX the FM
broadcasters as well. There is a hardy
band of FM DXers in this country that
get their kicks from hunting the stations
that inhabit the regular FM band, 88
to 108 MHz. And most of the things
I'll be saying about TV DXing will
apply to FM listening as well.

How can TV DX be? Why, if VHF/
UHF reception is usually short-haul
stuff, is it possible to receive these dis-
tant stations? To understand that, you
have to know something about signal
propagation, the phenomena that bring
these signals from the transmitter to
your antenna system.

Propagation and Such. Radio signals
—and that means television too, of
course—travel in straight lines from the
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Tall towers, such as this 1000-foot-plus
giant in Columbus, Georgia, spread TV
signals for a hundred miles in all directions
—a terrific source for skip signals!
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transmitting towers. But the earth’s sur-
face is not straight, we live on a bali-
shaped planet, remember. The result
being that as the signals travel outward
from the antenna, before they’ve trav-
eled too far, the earth’s surface curves
away from them. In effect, the radio
signals shoot off into space at the hori-
zon. But, up there in the ionosphere, the
region above our atmosphere, there are
several layers of ionized gases. The
effects of solar radiation and other fac-
tors cause these layers to change their
electrical densities and act as a mirror,
reflecting the outward bound signals
back toward Mother Earth. This phe-
nomenon is responsible for all reception
of radio signals, be’they on medium,
short, VHF or UHF wavelengths, be-
yond the immediate area of the trans-
mitter.

The frequency of the radio signal and
the varying conditions within the ion-
ized layers affect what ultimately hap-
pens to these radio waves. In the
medium and shortwave ranges, most
signals are reflected back to earth at
some time during the 24-hour period
we call a day.

The ionized layers have been labeled
by physicists as “D,” “E” and “F.” The
“D” layer tends to absorb, rather than
reflect, the longer wavelengths, medium
wave, and the lower frequency short
waves. But when darkness falls the “D”
layer disappears, allowing these signals
to continue upward until they reach the
“E” or “F” layers for reflection back to
the earth. Hence, distant MW and low
frequency SW reception is largely a
nighttime thing.

The VHF TV signals, with short
wavelengths, pass through the “D” layer
without difficulty. Unfortunately, they
normally also pass through the “E”
layer; they aren't reflected back; and
this is why TV is usually thought of as
being limited to short range reception.

TV DX is therefore limited to those
occasions when, for one reason .or an-
other, the signal is returned to earth by
reflection (actually it is called refrac-
tion, but it is a bit easier to under-
stand if you think of it in terms of a
mirror-like reflection) at points beyond
the normal transmitter range.

One of these special conditions is
called sporadic E skip. The skip desig-
nation should be self-evident. The radio
signals skip off an especially dense por-
tion of the “E” layer in the same way a
rubber ball thrown toward the ceiling
of a room in front of you will bounce
back toward the floor some distance
ahead. As I've said, at VHF frequen-
cies the usual case would be as though
the ceiling was not there at all. The ball
would keep on sailing out of your roof-

less house to be lost. But when the
ionospheric “ceiling” is present, voila!
the signal “ball” comes skipping back
to the earth “floor” some distance away.

Sporadic? That means that this ion-
ized layer won't always act like a mirror
for VHF signals. This mirror-like layer
is not uniform. Some parts are more
reflective than others; they are patchy.
Also, there’s no way of predicting when
these extra-reflective patches will occur.
These mirror portions, when located
midway between the transmitter site
and your home will then, on occasions,
make distant reception possible. A spo-
radic E patch located “downrange” from
your receiving location at a distance of,
say, 600 miles, will bring a TV signal
originating 1,200 miles away to your
antenna.

Because of a more-or-less fixed height
above the ground, a single-hop recep-
tion—that is, one-bounce off the E layer
and back to earth—of up to around
1,500 miles is possible. Signals from
about 500 to 1,400 miles are most com-
mon via E-skip. Greater distances are
possible on those rare occasions when
a series of sporadic E patches happen
to line up the proper distance away
from your location and present double
and even triple signal skips.

Sporadic E skip signals are typically
strong, sometimes overriding local sta-
tions on the same channel, but are -
subject to deep fades. One minute you
may get very strong reception, the next,
nothing. This sort of DX reception may
last for minutes or many hours,

E-skip reception, TV DXers find, is
most common in late spring and early
summer. The further south you live,
the earlier in the year you should no-
tice these conditions. But from late May
through mid-July you should find many
“openings.” There is a secondary E-
skip DX season from mid-December
to mid-January. Sporadic E skip recep-
tion can occur almost anytime during
the day, but more often from around
9 a.m. to around 2 p.m., and again from
about 6 p.m. to 11 p.m,, local time.

Similar in many ways to sporadic E
skip is F-2 layer skip. The “F” layer of
the ionosphere is located at a higher
altitude above the earth than is the “E”
layer. It is extremely rare that the de-
gree of ionization required to reflect
U.S. television frequencies occurs in
the “F” layer. It is called the F-2 layer
because at certain times of the day, the
“F” layer separates into two bands, the
F-1 and the F2. F-2 skip usually oc-
curs only during the peak portion of
the sunspot cycle, still a few years off.
F-2 layer reception, rare as it is, can
bring in signals from stations more than
1,700 miles away and—with multiple
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hops—up to the 10,000-plus record
distance and perhaps more.

Three other forms of “skip” reception
are of interest to TV DXers, though
they are, in fact, far less productive of
DX signals than is E-layer skip. The
Aurora Borealis—the northern lights—
can cause VHF TV signals to skip back
to earth far distant from their trans-
mission point. Aurora signals usually
are subject to severe flutter-type fading,
garbling picture and sound and making
identification of the distant received
station very difficult.

Meteors, as they enter the earth’s
atmosphere, can leave a narrow ionized
trail behind them. This trail can act as
the required signal mirror to bounce
the TV signals back to you, the distant
viewer. The ionized trails are short-
lived, however, and you're apt to receive
only a quick burst or several quick
bursts of reception, usually not long
enough to adequately identify the sta-
tion observed. About the only time
meteor burst reception is useful to the
TV DXer is when the station affected
is screening a test pattern which in-
cludes its call letters.

A recently identified propagation
mode is known as lightning scatter
reception. The whys and wherefores of
this type of phenomenon aren’t very
well known, but it is presumed that
lightning flashes in a thunderstorm re-
sult in short-term signal reflections
similar to that caused by meteor show-
ers. Most “skip” type distant TV recep-
tion occurs as a result of sporadic E
layer reflection.

Tropospheric Topics. If, as noted,
distant TV station signals can skip or
bounce back to earth a long distance
from their transmission point, they also
can be bent or ducted back as well. This
type of TV DX reception is called
tropospheric bending or, in the DXer’s
jargon, Tropo. Tropo is a weather phe-
nomenon occurring in our atmosphere,
not in the ionosphere, as is the case
with E-skip.

Tropospheric bending of a TV signal
requires the meeting of barometric low
and high pressure areas and a resulting
temperature inversion. In these cases
warmer air overrides a colder air mass.
In the troposphere a layer develops
which bends the outgoing signals and
forces them to follow the earth’s curva-
ture. In some cases several such layers
cause what amounts to a duct or pipe-
line for the TV signals, bringing re-
ception far beyond the particular sta-
tion’s normal viewing range.

In terms of channels involved you
may notice the effect of tropospheric
bending on all the VHF frequencies,
from channel 2 to 13,and even on UHF.

Electromagnetic energy radiating into space from medium and shortwave transmitting
antennas can, as illustrated above, be reflected by the ionosphere andreturned to earth
for reception by radio sets far beyond the normal ground wave coverage area. The short
wavelengths of a television transmission depend on a different method of propagation.
High frequencies radiate a ground wave and a sky wave. Both of these waves travel in
essentially straight lines. To receiveé a sky wave, the receiving antenna must be within
line-of-sight of the transmitting antenna—except when conditions are just right for skip.

SKY WAVES

Signals from a hundred to well over a
thousand miles away can be received
thanks to Tropo.

Tropospheric effects can be noticed
at any time during the year, though the
warmer months and, in particular, au-
tums seem best. Dawn and dusk, when
temperature changes are most rapid,
seem the optimum times. Unlike the
deep rapid fades and often brief local-
like reception periods of E-skip signals,
tropospheric reception can be recog-
nized by the steadiness of the distant
signals and the slow fade rate.

Between the two major TV DX
propagation modes, sporadic E-skip and
tropospheric bending, you can see that
scanning the snowbands for distant sig-
nals can well be a year-round activity.

Well, you may wonder, if there’s all
this TV DX around, why haven’t I
ever seen any of it on my TV set?
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Maybe you have! Have you ever been
watching a favorite program on, say,
channel 2, and suddenly reception is
ruined by a series of dark bars running
horizontally across the picture. Your
picture loses “sync” and begins to roll.
For a period of time, perhaps a few
minutes or an hour or more, regular
television viewing on that channel was
shot down. Maybe you never did find
out whether Rory Calhoun gunned
down the guys in the black stetsons in
the final reel of the Late Show. More
than likely the interference that spoiled
your movie was caused by a distant TV
station muscling in on your local TV
outlet via E-skip reception.

When sporadic E-skip occurs it is
first noted on channels 2 and 3. Fre-
quently channel 4 is affected and, when
these conditions are better than usual,
on channels 5 and 6. And, FM DXers,
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when you note signs of skip on channel
6, that’s the time to watch for similar
skip signals on the FM band, located
in the VHF range between the frequen-
cies of channels 6 and 7. On rather rare
occasions, maybe only once or twice a
year, E-skip can be observed on chan-
nels 7 and maybe 8.

Under the above conditions, when the
interfering black bars appear on the
local low band stations—actually these
bars are the video equivalent of the
heterodyne interference you may be

familiar wiht from your SWLing ac-
tivities—a TV DXer would probably
turn to his lowest clear channel.

Say you have locals on channels 2
and 4, but not on 3 and 5. You'd first
check channel 3. If you're getting E-skip
interference on 2, chances are you'll
find a viewable signal from another TV
outlet far away on channel 3. On 3, of
course, with no local station present,
the chances of identifying your TV DX
station are greater.

Because of the location of a reflect-
ing patch of the “E” layer, skip recep-
tion at any particular time tends to be
from the same part of the country.
During one ‘“‘opening” you may be re-
ceiving stations from Texas to Louisi-
ana; on another day, those from Bangor
or Boston.

If the skip opening is of fairly long
duration, you may actually observe that
the super-ionized patch of the “E” lay-
er is slowly drifting eastward. If you
live on the east coast you may first be
able to identify stations in Kansas and
Oklahoma. Then these will fade, you’ll
note a hash as a number of distant sta-
tion signals mix it up, and gradually
signals from Missouri and Tennessee
stations will become dominant and
viewable.

And, there is such a condition as too
much of a good thing. If an E-skip
patch or “cloud” is relatively small,
only a single station will bounce in at a
time, making identification easier. If
widespread, a number of stations will
be received simultaneously on the same
channel, with chaos resulting and none
of them are identified.

After checking the local-free low
channels, the avid DXer who has an
antenna rotor will beam his antenna
away from his local station and switch
to that channel. If he can minimize the
pick-up of his local station it may give
the incoming skip signal a chance to
overpower it and make an identification,
possible.
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Remember, the skip signal, however
distant, is coming virtually right down
your throat. If you are 30 or more miles
from the local station you may even be
getting stronger signals from the skip
station than from the local. For this
reason, a highly effective antenna sys-
tem isn’t always an advantage and
could be a disadvantage. It may even
be worth your while to disconnect your
roof or tower-mounted antenna and use
the built-in rabbit ears to decrease the
signal of the local station while still
receiving the skip signal.

More Reception Tips. Reception of
tropospheric signals is somewhat differ-
ent from that of E-skip, but many of the
techniques used to bring in the signals
to a usable level are the same. The big
difference is that you'll note Tropo re-
ception on all the VHF TV channels
and on UHF frequencies, not just on
the lower channels as is the case with
E-skip. Secondly, the signals will usu-
ally not be as strong, but they will be
steadier, with less of the sharp, deep
fades. Again you'll probably first detect
the presence of Tropo DX signals by
observing interference on your regu-
larly viewed area stations.

The technique is the same. Check
your “open” channels first, since inter-
ference will be minimal on these bands.
Then try to get a viewable signal
“through” the regular stations on the
occupied bands. In the case of Tropo,
signals will more often than not be
weaker than the locals on the same
channels. So, for this sort of TV DX, a
highly efficient antenna and a rotor
which will allow you to aim your an-
tenna away from the direction of your
local and toward the DX station will
be a big help. But if you have a number
of “open” channels, you can still get
quite a bit of tropospheric DX without
a rotatable antenna.

Identifying TV DX stations can be
a real problem. With the deep fading of
E-skip signals, your reception may con-
sist of peek-a-boo programming; one
moment you’re getting a viewable, in-
telligible picture and sound, the next
moment nothing. Co-channel interfer-
ence often makes identification difficult.

There are clues, though, which you
can look for to help you make the
identification. You can check White’s
Radio Log in COMMUNICATIONS WORLD
($1.35 at your favorite newsstand) to
see which stations are broadcasting on
the particular channel to which you are
tuned. If you're using an antenna rotor
you'll have a rough idea, from the
strength of the signal as you turn your
antenna, from which direction the sig-
nal is arriving. If, for example, you live
in St. Louis and you’re getting optimum

reception of a channel 2 skip station
when your antenna is headed south-
east, you can more or less eliminate
the Denver outlet as your station.

Even if you don’t get a positive iden-
tification of the station’s call letters,
sometime program content will help.
Local news, sports and weather shows
at suppertime and late evening may
mention the locale—for example, “The
high temperature in Boston today was
76 degrees.” Keep an eye and ear
peeled too for local commericals—“Car
buyers! Blivet Ford in Albuquerque is
overstocked with brand new...” is a
dead giveaway.

TV DX QSLs? Once you've managed
to identify your TV DX station, your
thoughts will probably turn to the mat-
ter of verifying your reception. Just as
SWLs seek QSL cards from those short-
wave stations they hear to prove they
actually received those stations, TV
DXers also are interested in QSLs. And,
fortunately, most television outlets will
verify correct reception reports. Some,
usually the stations operating on the
low VHF channels which receive many
reception reports, actually have printed
QSL cards. But most will reply with a
letter of confirmation if you request.

One thing to remember: most of the
TV operators are commercial stations
and are interested in reaching an audi-
ence in their own immediate area, peo-
ple who may become customers of the
advertisers who buy timg on the sta-
tions. Your report of reception from
afar is only a curiosity item to these
stations and their verification replies are
gestures of goodwill. Therefore, never
demand, always be polite in your re-
quest, and enclose return postage with
your report.

As with a shortwave reception report,
you should tell the station how well it
was received, something about your
equipment if you wish, but the essen-
tials are the date and time of reception
and enough verifiable details of the
programming received to enable the en-
gineering or programming department
to be sure it was their station.

Clearly this mean that details of a
network program you viewed will not
be enough. A number of different sta-
tions on the same channel will be car-
rying the same network program at the
same time. Local commercials, details
of local programs, a description of the
station’s identification-call letter “slide”
should help to prove your reception.

Instant QSLs? One way is to photo-
graph the DX station on your screen.
Many TV DXers have scrapbooks fitled
with photos they've taken of their DX
catches, test patterns and ID slides. Ex-

(Continued on page 93)
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e/e counts on...

HEATHKIT IC-2100

ELECTRONIC
SLIDE RULE

[] You can walk into just about any
department store and buy a wired calcu-
lator with the transcendental functions
(sine, cosine, arc sine, etc.) for $50 to
$120. Essentially the same functions are
found in Heathkit’s IC-2100 Electronic
Slide Rule which sells for $119.95 in
kit form.

Obviously, the Heathkit IC-2100
must have something going for it that
is not apparent at first glance. Actually,
there are two big pluses. First, the IC-
2100 is an AC powered desk top model
with large keys and a bright, large dis-
play almost Y2-inch high. (The same
display used in Heathkit's digital
clocks.) You do not have to change to
your reading glasses or tilt your bifocals
to read the Heathkit calculator. Nor,
because of its size, is it likely to grow
feet and walk out (in someone’s pock-

The Heathkit IC-2100 Electronic Slide Rule calculator
is available mail order or from Heath stores. Price Is
$119.95 mail order plus postage. For catalog infor-
mation circle No. 1 on R. S. Coupon on page 17.

NEON TEST
LAMP

MAIN
PC BOARD

et). Second, the IC-2100 has an ac-
cumulation memory independent of the
operating keys. You can clear a calcu-
lation and hold the memory, add to
what is already in the memory, subtract
from the memory, exchange the mem-
ory total with the working register to
check intermediate solutions or look for
an error in calculations, and even auto-
matically solve for anti-log without
using a scratch pad, for the memory can
serve as an electronic scratch pad.

It Functions. The calculator provides
the four basic arithmetic functions of
addition, subtraction, multiplication,
and division, and all work in the chain
mode; meaning, you don’t have to press
the = key after each operation. For
example, you can add a string of num-
bers, subtract, go through a few steps of
multiplication and division, back to ad-
dition, etc., and finally hit the = key
for the solution.

The decimal is full “floating,” auto-
matically positioned to display the most
significant digits.

DISPLAY
PC BOARD

KEYBOARD

The IC-2100 is assembled on three separate printed and drilled circuit boards. Multi-
colored flat-wire cable between the keyboard and main board essentially eliminate
the possibility of wiring error. Neon test lamp is used to check out high-voltage test
circuit, a necessary step to protect the IC from damage.
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Twelve keys serve for the numerals 0
through 9, the decimal and CS (change
sign). These keys also serve for the
transcendental functions: the value of
pi (3.1415926), reciprocal (1/x) and
square root if a key marked F for
function is pressed. For example, the 7
key is also designated SIN (sine). To
find the sine of 30° you would enter 30,
press F to switch the key functions,
press SIN (the 7 key) and the display
would show 0.5, the sine of 30°.

The transcendental functions pro-
vided by the double-duty numeral keys
are: sine, cosine, tangent, arc sine, arc
cosine, arc tangent, eX, In xn and log x
(to base 10). Three additional keys
provide for A*—often termed xY on
other calculators—X-Y interchange and
DR. DR is cute. Should you enter a
number and then forget to press the F
button before pressing the transcen-
dental, pi, 1/x or square root keys you
will enter an extra digit. The DR key
clears this extra digit and allows you to
key the F without need to clear every-
thing out of the calculator.

A rocker switch provides for opera-
tion in degrees or radians. Four mem-
ory system keys provide for M+ (add
into memory), memory read, memory
clear and M-X interchange. The mem-
ory does not clear when the calculator
is cleared, allowing you to hold a value
in storage as you run through several
problems. (The memory can also serve
as a parenthesis.)

Constants are stored, for the four
arithmetic modes; they are the first or
second entry depending on the mode.

What You See. The display indicates
up to eight digits; the ninth display is
used to indicate the *“—" sign, function
key mode, and overrange (displayed
as an upside down U). Though eight
significant digits can be displayed, the
calculator’s working capacity is sixteen
digits.

Log Thinking. Of interest, logarithm
solutions involving values less than 1
are indicated directly such as —1.3336
rather than the mathematical notation
of 9.3336—10. This is particularly
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handy when solving problems in dBs as
the answer is direct reading. For ex-
ample, assume the power output of a
4-watt amplifier is reduced to 2 watts.
What is the difference in dBs? Rewriting
the formula 10 log P2/P1 as log P2/P1
times 10 so the calculator can handle it
directly without a scratch pad, we plug
in the numbers and get log 2/4 times
10 or —3.0103 dB.

One feature you might find confusing,
but which is common to almost all
“scientific” and “slide rule” calculators
is lack of automatic roundoff. If 2 is
raised to the third power via the con-
stant function, the answer shows as 8;
but if it is raised to the third power
via the A* key it is shown as 7.999992.
(23 through the constant is easy. Try
312 without using A*.) The reason for
this insignificant error is because the
calculator itself works internally
through log e and logs have more than
six digits, as do most other transcen-
dental functions.

One Part, Many Functions. One inte-
grated circuit provides all the calculator
functions. All the other transistors are
needed only to drive the display devices.
The IC is programmed so only eight
digits can be entered. As shown in the
photograph the IC has many {40) leads
—all delicate, so a socket is provided in
the kit. (The IC is not soldered into the

circuit.) It is also prone to static voltage
damage, and there is a specific pro-
cedure for handling the IC detailed in
the manual. Until you’re ready to in-
stall the IC it should not be removed
from its box, not even for a quick look.

Putting It Together. Construction
takes about two long evenings. All com-
ponents mount on three circuit boards.
The largest board has the power sup-
ply and display device drivers (main
board). A smaller board, which mounts
over the driver board, is used for the
three three-digit display devices. The
third PC board is the keyboard, which
is user assembled. Since the keys are
oversize with relatively large terminals
it is actually the easiest part of the as-
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When the F (function) key is depressed, the
numeral keys provide the functions indi-
cated under the numerals. The memory
bank (indicated by an M on the keys) is
independent of the calculator clear (CE/C),
and a value can be retained or used from
the memory even when the calculator has
been totally cleared for the next problem.

sembly; so if you have had a bad ex-
perience with other keyboards in Kits,
fear not, you’ll not have any problems
at all with the IC-2100’s keyboard.

Typical of the' more sophisticated
Heathkits. the IC-2100 has a built-in
test circuit. In addition to the 15 VDC
power supply for the IC there is a =200
VDC supply for the display circuits. If
there is a wiring error in the high volt-
age circuit you can cause a lot of
damage before you know about it, so
Heathkit has provided a high voltage
neon lamp indicator on the main cir-
cuit board which is used to check out
the high voltage supply before installing
the IC. This circuit consists of a neon
lamp, a voltage dropping (current limit-
ing) resistor and a push-in terminal.
The user connects a wire to the terminal
and then checks several high voltage
test points. If the correct elements of the
lamp glow for the associated test points
the high voltage supply and its connec-
tions are correct and it’s safe to install
the IC. There are no other checks or
adjustments.

Install the IC in its socket and the
calculator is ready to go. The IC drops
into the socket, and a locking cover
secures the IC and forces its terminals
into the socket contacts. But double-
check that the IC is properly installed,
as it can enter the socket two ways.
There is a dot on the PC board which
is supposed to line up with the dot
painted on top of the IC. If you reverse

(Continued on page 91)
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The girl going full speed ahead up a
flight of stairs is about to be warned
by her bracelet to slow down. Above,
you see the sensoring device and the
electronic works of this heart-saver
exposed to sight, as well as a third
compartment that holds medications.

[J “Hey, slow down!” is what this bracelet
says. via an ingenious electronic mini-
system, if its wearer overstresses her heart.
This space-age bracelet was invented and
made by Mary Ann Scherr of Akron, Ohio.
Combining attractive design with practical
use has long been the idea behind her work.
She feels that something is more valuable
if it fulfills a two-fold purpose: both to
be of artistic merit and to be of practical,
functional use. So Mary Ann designed a
bracelet of silver which also monitors the
wearer’s heartbeat or pulse rate. The brace-
let measures only 3 x 3 x 4 inches, and
houses a sensor which monitors the pulse
rate. A tiny bulb flashes with each beat of
the wearer's heart, and is fitted to the top
of the bracelet. Should the wearer stress
the heart by running up a flight of stairs,
for instance, or should the blood pressure
change suddently due to a heart ailment
then an alarm sounds from within the brace-
let, alerting the wearer to take it easy or to
seek medical aid. For people with known
heart conditions there is a compartment
fitted in the bracelet to hold whatever medi-
cation might be needed. It’s good to know
this “alarming™ bracelet might save some-
one’s life, thanks to the combination of
esthetics and electronics. ]
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E/E'S
BEGINNER'S
PROJECT

doesn’t do much more more than

wink and blink, but as an attention
getter and fun project it’s hard to beat.
Capable of being powered by 6- or 12-
volt dry cells, or the 12 volts from your
car’s cigarette hghter, Winky uses an
electronic flashtube such as found in
photographic strobe lights to provide a
short, brilliant *“strobe” burst of light at
intervals of every four seconds or
longer.

Uses for Winky are limited only by
your imagination. For example, in a
store window the bright flash is sure to
be an attention-getter, as it would be
for school displays. With red cellophane
or plastic around the flashtube it be-
comes a warning beacon. For ultra-
close macro photography it provides
enough light for the picture (open shut-
ter) without “frying” the object. (Note:
Winky does not give enough light for

H ERE’S A PROJECT you can build that

WINKY

€ LIGH
NFORIMER

A flashy way of attracting attention, filling in photos,

-

announcing danger or just having fun!

by Herb Friedman

general photography.)

No Supply Problem. Parts are gen-
erally available in most electronic parts
supply stores. The layout is absolutely
non-critical, and you can use point-to-
point or printed circuit wiring. For those
of you who want a quick assembly so you
can get right down to using Winky we
show a PC layout that can be used in
just about any cabinet, or even bread-
board if you take safety precautions
around the high voltage.

The model shown was used as an
attention-getter for a community fund
drive display in a store window with
Winky mounted inside a standard plas-
tic utility cabinet. A 1%%-in. hole in the
end of the cabinet with a celluloid
“window” cut from a radio parts blister-
pack allows the light to shine out. For
a bright beam of light an inexpensive
lens—such as sold in hobby shops—can
be substituted for the celluloid.

How It Winks. Transistor Q1 and
transformer T1 form a high-frequency
oscillator. The current flowing in T1’s
primary winding induces a high voltage
in T1's secondary. This voltage is recti-
fied by D1 and filtered by Cl: the re-
sultant voltage being approximately 300
to 400 VDC. The flashtube, FT1, and the
R2/I1 series circuit are connected across
Cl. As the voltage builds across
Cl1, the voltage across neon bulb I1
similarly builds, charging C2 through
the T2 path to ground. When the volt-
age across 11 is sufficient to cause neon
in the bulb to conduct, the neon gas is
ionized, providing a low resistance path
to ground which causes C2 to discharge
through I1 and back through T2’s pri-
mary winding. The sudden flow of cur-
rent through T2’s primary induces a
very high voltage in T2’s secondary
which triggers the flashtube. At the in-
stant the flashtube triggers—caused by

PARTS LIST FOR WINKY

€C1—47 or 50-uF, 450-¥DC
€2—.05-uF, 200-vDC disc capacitor (Radio
Shack 272-1068 or equiv.)

D1—silicon rectifier, 500 PIV, 500 mA (Radio
Shack 276-1104 or 276-1139, or equiv.)
FT-1—xenon flashtube (Radio Shack 272-1145

or equiv.) lamp
I1—neon lamp (see text for description)
Q1—-2N155 pnp power transistor (Radio Shack

276-2006 or equiv.)

R1—-390-0hm, Y,-watt resistor {Radio Shack
271-000 or equiv.)

R2-8,200,000-ohm, -watt resistor (Radio
Shack 271-000 or equiv.)

R3—see text for value (Radio Shack 271-000
or equiv.)

T1—filament transformer, 110-V prl. to 6.3-V
center-tapped sec. at .5 A {Radio Shack

273-1510 or equiv.)

Re (SEE TEXT)

Y

ol ¢ 1 '
R2

110V
L

ANODE
o ] )
FT1
A

SCREEN

3
+ -—
TO BATTERY
6-12 VDC

T2—trigger transformer for matching to FT-1
xenon flashtube (Radio Shack 272-1146 or
equiv.)

SCREEN B B
(SEE TEXT)

Need help wiring pro-
jects? Then see the
life-size PC template
shown on next page.

Misc.—Printed circuit board materials and
chemicals, cabinet 73, x 4% x 23%-in.,
hardware, wire, solder, line cord, etc.
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@ @ WINKY

C2’s discharge into the tube—the voltage
across Cl1 starts to decay (very rapidly).
When C1’s voltage falls sufficiently low,
below I1 deionizing voltage, I1 turns
off and the cycle starts over. It takes
about four secoads for the cycle to re-
peat. The cycle can be extended up-
wards from four seconds by connecting
a resistance of 5 megohms or more
across C2. Resistor R3 has provision for
its use on the PC board template. An
8.2 megohm resistor for R3 will provide
a flash repetition rate of approximately
eight seconds.

Construction. The PC board can be
any type of copper-clad material 3 in.
x 4% in. First, scrub the copper foil
with a strong household cleanser such as
Ajax, and then rinse and dry. Slip the
board under the template and using a
sharp pointed tool, such as an ice pick
or scribe, punch through the template
into the copper at each indicated com-
ponent mounting hole. Remove the
board and, using a resist ink pen, free-
hand the connections between the in-
dents in the copper. Then build with
resist a circle approximately 3/16 in.
around each indent. It might look
sloppy but it will work—there’s lots of

FT

T R1 R2

2520189
NHSASE 1)

i ¥

.

Q1 T2

Here's what the homemade printed circuit board looks like after all the parts are
mounted. Template dimensions and parts location are not critical—any practical
and clean layout will produce a working Winky.

than making a precise carbon-transfer
of the template.

Immerse the board, copper side down,
under about Y4 in. of etchant, or float
the board copper side down on the
etchant if you can get it to float. After

tion check to see if all the excess cop-
per is removed. When all the excess
copper is gone rinse the board under
running water and remove the resist
with resist solvent or by scrubbing with
steel wool. (All printed circuit board

room on the board—and it’s a lot faster  about 30 minutes of intermittent agita- supplies are available from Radio
TRANSFORMER
MOUNTING HOLE GROUND c2
(10F 2) : @
’ 51— —R3—
b
T2
[~
Ql
! FT1
‘ ©
SCREEN
c
RO — c2 TRIGGER ¢ FT-1
/ Ly l T2
n ANODE
/ /Dl
+ 4
TO 2
6-12 Cl
vDC

The template shows the foil side of the printed circuit board. Simple enough to
build, you can even use flea clips on a perf board. Do not make board until the
transformer is obtained—its mounting holes may differ.
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Cemented in place,
the printed circuit
board rests neatly

in a plastic cabinet.

Transformer size
determines cabinet
size. Look for a
small transformer.
Power output is
secondary to size.

Shack.)

Drill the mounting holes for transis-
tor QI first; use at least a #21 bit for
a #4 or #6 screw. Use the same bit
for Tl's mounting screws. Use a #55
or #56 bit for all other component
holes. Then enlarge the holes for the
battery connecting cables (indicated
*+" and “="), flashtube FT-1, and the
E and B leads of Q1 with a #45 drill
bit.

Install the components on the PC
board starting with Tl and ending with
FTI. Transformer Tl can be any center-
tapped 6.3 VAC filament transformer
rated 500 mA for a power source up to
6 volts, and | ampere for a power
source from 6 to 12 volts. Silicon recti-
fier SRI should be rated at least 500
PIV at 500 mA.

Neon lamp I1 must be the “imported”
type that appears to have a round cylin-
der inside the glass. The project will not
work with the NE-2 or NE-53 type of
neon lamp, the type with two metal
wires inside the glass. Unfortunately,

Don’t look, but this is what the photoflash
looks like as it is fired. Note the U-shaped
tube is centered in the hole cut in the
plastic cabinet.

hobby type ncon lamps can be either
design; make certain you get the cylin-
der type. The I1 lead that connects to

the cylinder (the other lead runs
through the cylinder) is the ground
lead.

Two types of trigger transformers
(T2) are available to hobbyists. The
sleeve type has two leads on one end—
connect it as shown.

The four-terminal coil type or trigger
transformer has one terminal color-
coded red; the red terminal connects
to the flashtube. Short any two adja-
cent terminals and use them for the
ground connection. If the coil-type is
supplied with instructions follow the
instructions as to connections.

Phototube FT1 is U-shaped, with a
terminal at each end and one in the
center (usually a trigger strap). Note
that one end of the tube has a miniature
metal screen; this is the ground terminal
end.

Checkout. Connect Winky to a 6-
volt battery (such as a small lantern
battery). You should hear a whine from
T1, and a voltmeter connected across
C1 should start to build towards 300
VDC. If you don’t get operation reverse
T1’s outer-winding connections.

If the power supply is okay and the
voltage builds but the flashtube doesn’t
fire at approximately 300 volts check
that T2 is installed correctly and FT-1’s
screen connection is the one connected
to ground.

Installation. There are no mounting
holes in the PC board because they are
not necessary if Winky is mounted in
a plastic cabinet, which it should be.
Don’t use a metal cabinet—it’s too much
unnecessary trouble. Simply put a few
large gobs of RTV silicon rubber ad-
hesive such as G.E. Window Sealer or
Bathtub Caulk on the bottom of the
PC board and press the board down
firmly into the cabinet. Let the adhesive
dry overnight and you’ll have a shock-
resistant mounting. ]
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SEGURITY IN
APLASTIG

Gone are the metal key and lock,
replaced by a plastic card! Above,
you see the plastic receiver unit. Push
the card in and the door opens.

[] After centuries of use, and relatively
little change since its invention, the metal
key may be on the way out-replaced by
plastic cards as part of an electronically
operated card-lock system. The trouble with
a key-type lock is that no matter how com-
plex its internal works are, it is always
possible for a professional lock-picker to
open it. The new “Cardguard” system, how-
ever, is supposed to be 100% foolproof.
The system uses a small plastic card—like
a credit card—as the key to the lock. The
cards have a series of holes punched in
them which correspond in formation to the
internal pickup of the lock on the door.
Only the card with the correctly-positioned
holes can activate the lock and open the
door. The designers of the card keys use
a computer-like electronic logic system to
select the lock combinations of holes. This
makes it possible to have 2,500,000 different
hole positions before all the combinations
are exhausted for that size card. The Card-
guard system is already in use in several
American hotels, and someday even you
and I nray be using a plastic card to open
our front door. [ ]
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The better the trainin
the better you'

COMPU-TRAINER

IN-CIRCUIT TRANSISTOR TESTER

TROUBLESHOOTER
VOM

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 NTS/Heath
Digital GR-2000 Solid State color TV with first-ever
features like silent varactor diode tuning; digital
channel selection, (with optional digital clock), and
big 315 sq. in. ultra-rectangular screen.

Also pictured above are other units — 5" solid state
oscilloscope, vector monitor scope, solid-state ster-
eo AM-FM receiver with twin speakers, digital multi-
meter, and more. It's the kind of better equipment
that gets you better equipped for the electronics
industry.

GR2000
Digita.
Solid-State
Color TV
315 sq. in.
Picture

‘y\ l'ﬁ}r’e‘i-.

{Simulated TV Reception)

e ——————————-—
‘--—-1,‘
=" B
ad
-l

— [ x
[~ MU0 / 4
SOLID-STATE

“—‘
OSCILLOSCOPE

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.

Compare our training; compare our lower tuition.
We employ no salesmen, pay no commissions. You
receive all home-study information by mail only.
All Kits, lessons, and experiments are described in
full color. Most liberal refund policy and cancella-
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.
be eq“pped- Comp
. AN

TR - HIGH FIDELITY
: SPEAKERS

SOLID-STATE STEREO
AM/FM/MULTIPLEX
RECEIVER

CCLOR BAR/DOT
GENERATOR

& LNB-4 058

o Lt " *

TUBE & TRANSISTOR TE
RANSI TESTER FET-VO

Sy U Uy AM/FM/SW PORTABLE
A oo @ SOLID-STATE RECEIVER

A

74 sq. in.
Solid-State
B&W TV

VECTOR MONITOR
SCOPE

SIGNAL
GENERATOR

DIGITAL SOLID-STATE 2-METER FM AT AT

]
5" OSCILLOSCOPE
MULTIMETER TRANSCEIVER & POWER SUPPLY pOCKET RADIO

i H : NATIONAL TECHNICAL SCHOOLS Dept. 222-055
parisons, your own decision. Mail card today, or I 4000 South Figuzroa St., Los Angeles, Calif. 90037

clip coupon if card is missing. Please send FREE Color Catalog and Sample Lesson.
NO OBLIGATION. NO SALESMAN WILL CALL.

Color TV Servlci Electionics Technol
NO OBLIGATION. NO SALESMAN WILL CALL I H 8w TV ond Radio Servicing '] Computer Electronics.
[0 Electronic Communications [[] Basic Electronics
APPROVED FOR VETERAN TRAINING [] FCC License Course [] Audia Electronics Servicing
Get facts on new 2-year extension I
NAME___ e N ARG
@ I ADDRESS ____APT 8. o2
NATIONAL L 1.2 SCHOOLS Glihiv S ___STATE
TECHNICAL-TRADE TRAINING SINCE 1905 l Please fill in Zip Code for fast service
Resident and Home-Study Schools [0 Check if interested in G.1. Bill information.
4000 So. Figuerca St., Los Angeles, Calif. 90037 [0 Check if interested ONLY in classroom training in Los Angeles.
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tion privileges spelled out. Make your own com- [ji SR EER EER NN SIN NN SN = E—

67


www.americanradiohistory.com

/| (ume in AFAN McMURDD

The world’s southernmost DX Station
by Don Jensen,Shortwave Editor

[] “This is AFAN McMurdo, the southernmost station in
the world . . . American Forces Antarctic Network.”

That announcement, first heard last summer by “down
under” SWLs in Australia and New Zealand, really set the
DXing fraternity on its ear! The news was totally unex-
pected. As far as shortwave broadcast DXers were con-
cerned there were only six continents on the globe: There
had been no inkling, no advance hint that suddenly the SW
world would have a seventh continent—Antarctica.

True, Antarctica was not without its radio voices. There
were various military communications and amateur radio
signals which could be logged, on occasion, Stateside. And
though the rest of the world was beyond its range, a
medium wave station—more recently an FM outlet—pro-
vided local broadcasts for military personnel at McMurdo
base.

But this was different. AFAN McMurdo’s new outlet was
a real shortwave broadcasting station with real programs,
news, entertainment, pop music, deejays and all, a realistic
target for SWBC DXers.

Global Action. Across the world, interest in the new
station mounted. In the U.S,, SWLs began setting their
alarm clocks for ungodly predawn hours, the best time,
theoretically, to hear the station. At 3 a.m., 4 am., 5 a.m.,
countless shortwave receivers were switched on and tuned
to 6,012 kHz, AFAN McMurdo’s frequency.

Several months went by and no solid loggings. Part of
the problem was the annoying interference from an all-
night Costa Rican shortwave outlet on an adjoining fre-
quency. Even the most persistent listeners managed only a
nasty heterodyne “howl” and, now and then, a few frag-
ments of music programming.

Fall came to North America. Finally, as it happens in
DXing, reception conditions changed. The months of frus-
tration came to an end. Early one October morning, a
handful of DXers in Massachusetts, New Jersey, Michigan,
Illinois and Wisconsin simultaneously received intelligible
signals from the world’s most southerly SW station. About
the same time a California SWL also picked up the signals.

Other loggings followed. At first just a few, then dozens
of receptions were reported across the continent. Later the
first QSLs were received, purple-ink duplicated verification
letters signed by J. T. Adams, public affairs officer for the
Navy’s Operation Deepfreeze.

What’s Down There? Antarctica is about as remote a
spot as one can find on the globe. On many world maps it
doesn’t show up at all, except perhaps for just a jutting
peninsula or two at the bottom of the chart.

Antarctica is a place of extremes. The world’s coldest
temperature was recorded here. Its interior is without life—
plant or animal. Millions of square miles are totally un-
toyched by man. Until 1838, man only suspected the exist-
ence of terra incognita australis, the unknown southern
land. And it wasn’t until 1911 that polar explorers Scott
and Amundsen reached the earth’s southern axis, an ad-
venture that cost Scott his life.

Admiral Richard E. Byrd mounted Antarctic expeditions
in 1928, 1933, 1939, and 1946. But the first permanent
exploration stations were not constructed until the Inter-
national Geophysical Year, 1957-58.
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McMurdo base, Antarctica (top) isnt the pleasantest-looking of terrains, but it is home to several hundred American scientists and
military personnel during the “warm” summer months. AFAN McMurdo is about their only source of entertainment—and a great DX
catch for you! Hallett station {above), shown here in the grip of a “deep freeze,” is one of the remote U.S. bases, along with Byrd

and South Pole stations, served by AFAN McMurdo’s SW voice. This is about as far south as you can go (left): the geographic South Pole.

Today, the main United States base is at McMurdo on
the tip of Ross Island, off the Antarctic coast, some 800
miles from the South Pole. Russia, New Zealand, and
several other nations maintain a handful of bases on the
continent as well.

Our bases are operated by the U.S. Navy, part of Opera-
tion Deepfreeze. During the “warm” months, roughly Oc-
tober through February, something like 900 American
scientists and military suppert personnel probe the conti-
nent’s frozen secrets.

During the rest of the year, the long, long winter when
the sun’s rays don’t peek over the icy horizon for months
on end, the Navy stations a “winter-over” crew of around
200 at the Antarctic bases

Why SW Radio? Morale s always a potential problem.
So the U.S. Navy, in cooperation with AFRTS, the Ameri-
can Forces Radio and TV Seavice, established a local radio
station to provide entertainment for the men of McMurdo.
More recently, the low powered medium wave broadcaster
was replaced by an FM station transmitting on 100 MHz.
But as most DXers know, FM signals have only a very
short range.

In late 1973, television came to Antarctica. A volunteer
crew of electronics technicians, led by then chief of Navy
broadcasting, J. E. Rizer, installed a three-channel TV
network at McMurdo.

On November 9, the first telecasts were seen by viewers

ELEMENTARY ELECTRONICS/®ay-June 1975

“We began experimenting on shortwave in March ’74,”
Carter explains. “After many hours of trial and error, we
perfected it, and shortwave transmissions began.”

Seven days a week, from 6 am. to 1 a.m. local time
(1800 to 1300 GMT), Navy deejays broadcast pop music
and patter live from the AFAN studios in what they call
“Downtown McMurdo.” The remaining five hours of the

at McMurdo, nearby Williams Field, and New Zealand’s
Scott Base. But, like the FM station, AFAN-TV had a
very limited range. Programs could not reach the more
distant Antarctic outposts, Hallet, Byrd, and South Pole.

Only a month before the TV station became operational,
Radioman 1st Class William R. Carter arrived “on the ice.”
For Bill Carter, newly assigned as AFAN station manager
and leading officer for the McMurdo communications de-
partment, it looked like a long one-year tour away from his
wife and ten-year-old daughter back in Middletown, Ohio.

One thing there is no shortage of in Antarctica during
the winter is time, time to think. And one of the things
Carter thought about was how to provide all of the isolated
Antarctic bases with continuous radio entertainment. He
talked it over with another radio techmician and with his
communications counterpart at the South Pole outpost.
Collectively, they had a brainstorm.

Why not rebroadcast the short range FM programs of
AFAN McMurdo via shortwave?

(Continued from page 92)
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structuring of the citizens band goes

through—which appears likely—ina few
short years class D CB will be just an-
other form of *“business band” or com-
mercial two-way radio, with all the
expected restrictions on operation, equip-
ment type approval or acceptance, and
of course, high costs. The hobbying,
endless chit-chat and “technical confer-
ences” that take up most of today’s
channel space and time—not to forget
interference caused to legitimate users—
will be a thing of the past. (Anyone
who wants to hobby or *“communicate”
will have even better opportunities—see
Kathi’s column in this issue.)

On the surface, however, the FCC’s
Citizens Band proposal appears to ex-
pand Class D service. We've selected
some of the highlights of the proposal
to give you a better idea of the features
that will most directly affect you.

The CB frequencies will be extended
up to 27.540 MHz, providing room—at
the beginning—for 47 additional fre-
quencies. Starting at 27.310 MHz there

IF the FCC’s own proposal for re-

Y

SALE"”“'”

Today dealer shelves bulge with CB sets of
every description in a wide price range. If
you buy equipment today, will it become
obsolete tomorrow? Read our answer.
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will be 40 additional channels to be
used only for A3J emission, which is

upper  sideband/suppressed  carrier
(SSB). The reason for the upper-side-
band limitation is that the channels will
be spaced only 5 kHz apart, leaving
just enough room for a modulation
bandwidth of 54 kHz plus 1 kHz guard
between adjacent channels. (If lower-
sideband were also allowed, the modu-
lation could spill into an upper-sideband
signal on the lower adjacent channel.)
In this manner we squeeze 40 channels
into the space that could hold only
20 double-sideband AM channels.

Between 27.255 MHz (channel 23)
and 27.310 MHz, seven new “standard”
channels will be added, providing a
total of 30 channels which could be
used for either AM, upper, or lower
sideband. Five years after the effective
date of the new proposal, these 30
channels, with the exception of chan-
nels 9 and 11, will also be restructured
for upper-sideband only; and with 5
kHz spacing between channels—instead
of the present 10 kHz—there will be 59
channels plus the original 40 upper-side-
band for a grand total of 99 CB chan-
nels.

Channel 9 will remain the emergency
channel, while channel 11 becomes a
national calling channel. Stations would
establish contact on channel 11, then
move to another channel for their com-
munications.

Another Reg. Channel use will be re-

(B...?

by the Elementary Electronics

stricted on adoption of the proposal.
Channels 1 through 30 could be used
for communications between units of
the same or different stations (later to
be channels 1 through 59). Channels
60 through 99 could be used only be-
tween units of the same station.

On channels 9 and 11, only type
A3H emission could be used (upper-
sideband with full carrier—an AM com-
patible signal). Transceivers with ca-
pacity for four or more channels will
be required to be equipped for opera-
tion on channels 9 and 11, with the
transceiver’s channel selector so con-
nected that the correct type of emission
is automatically determined by the
channel selector.

A logical question is: “Why a differ-
ent emission for channels 9 and 11,
doesn’t it complicate the transceiver's
design?” Yes, it does complicate things,
but it provides for the interim change-
over to SSB operation. Equipment can
be used for up to five years after adop-
tion of the proposal; but after the first
year, transceivers cannot be manufac-
tured which are anything other than
upper-sideband (except for channels 9
and 11).

Now suppose you had an all-sideband
transceiver and you sent out a distress
call on channel 9. How would you be
heard by most other transceivers in use,
which are AM? The answer is simple.
A sideband signal with full carrier can
be received on any AM receiver, so dur-

AM/SSB
AM/SSB NEW
ORIGINAL 23 CLASS D CHANNELS

~——1T7023—| 24 TO 30

=6 OO =

USB ONLY
FORTY NEW CHANNELS

26.965 MHz

Initial proposed class D expansion would add seven AM/SSB channels, number 24 to
30, and forty upper sideband only channels, 60 to 99. Only channels 1 to 30 are to be
used for communication with other licensees.

USB ONLY EXCEPT
FOR 9 AND 11

27255MHz 27.305 MHz

27505 MHz

USB ONLY

|<—-——1 TO 59

6OIMOI99I ==}

[l
|
26.965 MHz

Final expansion of citizens band channels under the Federal Communications Commis-
sion’s new proposed rules would convert channels 1 to 30 exclusively to upper sideband
suppressed carrier; Channels 9 and 11 are excepted.

[l
|
911 (A3H EMISSION ONLY) l
27.305 MHz

27.505 MHz
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It may never be the same again if the FCC passes its own rules changes. Every CBer should

know what may be in store!

editorial staff.

ing the five year changeover period,
the A3H emission of the newer units
will allow a channel 9 or 11 signal to be
picked up by any CB station. Since the
shift to A3H on channels 9 and 11 must
be automatic, there’s no problem for the
user: he simply flips the channel selec-
to 9 and 11, and the correct emission is
broadcast.

For the commercial user with no
need for the extra expense of automatic
A3H emission, he need simply purchase
a transceiver with less than four chan-
nel capability.

No More Afterburners. CB was in-
tended as, and remains, a short range
communications medium. One of the
problems that has plagued CB almost
from its inception is the high-power
booster tucked away under the desk or
in the trunk. Combine a power ampli-
fier with a highly directional antenna
and the signal range moves out two or
three counties, well beyond the FCC’s
intended range, causing interference to
users who should be getting interfer-

thing to outlaw power amplifiers, it is
quite another thing to enforce the rule
(as the FCC has discovered). Power
amplifiers will be eliminated by the sim-
ple act of requiring type acceptance of
all CB antennas; the FCC has proposed
some hard and fast rules for acceptable
antennas, and any antenna installed one
year after the effective date of the new
proposals must meet the rules (in fact,
it will be illegal to market a CB antenna
that doesn’t conform). Antennas in use
prior to the effective date can continue
to be used as long as they are used at
the same location by the same licensee.
If you move, or give up your license,
the antenna is no longer legal.

These are the highlights of the pro-
posed antenna rules. First, antennas
would have a maximum power handling
capacity 10 dB (10X) greater than the
permitted power. As example, if the
FCC specifies a maximum power output
of 4 watts (AM for illustration), the
antenna could handle no more than 40
watts. A high power (illegal) ampiifier

ence-free communications. It is one would simply Zap! the antenna. Second,
MODULATED MODULATED UNMODULATED
CHANNEL CHANNEL (CARRIER
ONLY)
- 3 = o “ ey
| ] , | l l ” ’ ‘ l | l Present class D channels will
e 10 KHz 10KHZ be split to create a new SSB-
only band. Final conversion of
MHz  26.965 26.975 26.985 todays channels provides space
(CHA) (CH.2) (CH.3) for 4 kHz worth of upper side-

MODULATED CHANNELS

—A— A —A— —A—

il

band modulation space and 1
kHz for channel-guard separa-
tion. This puts two channels in
the space originally used by 1
channel thus doubling channels.

|

26970 26980

MHz
26.965

(CH.1)

26975

{CH.2) (CH.3) (CH.4)

26985
(CH.5) .

ELEMENTARY ELECTRONICS/May-June 1975

the antenna gain could not be greéter
than 8 dB compared to a reference
dipole antenna (in terms of radiated
signal). Thirdly, the front-to-back ratio
compared to the major horizontal lobe
could not exceed 30 dB. On the face
this doesn’t appear to mean much to the
average CBer; what it does is prevent
antenna manufacturers from pulling
tricks by using major lobes other than
forward to exceed the 8 dB reference
limitation.

Beyond Sixty. Of course, these pro-
posed antenna limitations are in addi-
tion to the new antenna rules which
allow an antenna height up to 60 feet
providing the antenna has an omnidi-
rectional pattern and no gain. Antennas
no higher than 20 feet can be directional
(have gain over a reference dipole).
The antenna “‘problem” has existed for
almost the entire history of CB, and
there’s nothing to say the antenna pro-
posals won’t be modified five times over
before the rules are finalized. The key to
what’s expected is the FCC’s avowed pur-

(Continued on page 92)

Will public service organizations such as
volunteer fire departments be the only ones
left holding a CB microphone? Will all-
SSB be too expensive for today’s CBer?
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ROCK BOTTOM COST

HIGH
BAND
MONITOR

by Herb Friedman

Getting bored by the temp-humidity index? Slide an inexpensive weather monitor up or down for some exciting signal hunting!

erally from $10 to $20, the

“weather monitor” has been a hot
gift item for the electronics experiment-
er, so you probably have one. Tuning
the weather station frequencies of
162.40 and/or 162.55 MHz, these
small, inexpensive radios are supposed
to keep you up to date on the latest
weather conditions. But as you've prob-
ably discovered yourself, unless you're
a boat owner with need for tide and
sea conditions, you get a more up-to-
date report from your local news sta-
tion—~AM or FM.

Also, reception is probably not all
that great. The recommended receiver
sensitivity for weather station reception
is 0.6 uV for a 50-mile range, and

BECAUSE they’re priced so low, gen-

these inexpensive weather receivers
can’'t get anywhere near this kind of
sensitivity.

But there’s no need to let an unused
weather receiver sit on the shelf. For-
tunately, very few models use crystal
control tuning, and they are easily con-
verted to a police or fire monitor, or
even a sound channel receiver for the
higher VHF TV stations. But remem-
ber, there won't be any super-sensitiv-
ity. TV stations might be received some
30 or 40 miles from the transmitter,
but you’ll have to be within 2 miles or
so of the average police or fire trans-
mitter to pick them up. If you live near
an airport you might get coverage of
the aircraft frequencies above 108
MHz, but with sharply reduced sensi-
tivity.

The weather monitors are generally
similar in electronic design, though the
packaging might be anything from a
cube to a desk-top pen holder. The cir-
cuits are bare-minimum superhet re-
ceivers with a local oscillator tuned
over a limited range by a panel control.
Generally, there are two panel controls,
one for volume and one for fine tuning.
The fine tuning knob might have cali-
brations for both weather frequencies,
or no calibration at all. It doesn’t make
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any difference as long as the local oscil-
lator is tunable.

To change the weather monitor tun-
ing range, all you need do is connect a
small external trimmer capacitor across
the oscillator tuning capacitor—the fine
tuning control. The value of capacitor
will determine which frequencies are
tuned. Keep in mind that as you tune
lower in frequency the sensitivity is
sharply reduced, particularly below
about 160 MHz. A capacitor with a
maximum value of 7 pF will get you
down to the police/fire frequencies. A
60 pF maximum trimmer will get you
about to the top of the FM band, but
tuning will be extremely critical and
sensitivity will be very low.

A 60 pF trimmer will also get you
some of the TV sound carriers above
162 MHz. How can you receive signals
above 162 MHz if the tuning range is
lowered? Simple. The harmonics of the
local oscillator are used to receive the
TV stations. For example, if you lower
the monitor’s oscillator to, say, 100
MHz, the oscillator’s harmonic output
is also 200 MHz, and a very weak 300
MHz. (The monitor’s front end appears
to pass the frequencies above the de-
sign-range, 162 MHz, with greater sen-
sitivity than lower frequencies.)

Tear It Down. To experiment you
must first get the circuit out of its
cabinet. Keep in mind these weather
monitors are inexpensive and designed
to be assembled quickly by unskilled
workers. Don’t go looking for tricky or
difficult assembly sub-systems. General-
ly, one or two screws are all that’s
holding the cabinet together. If neces-
sary, unsolder the speaker wires, bat-
tery wires and on-off switch wires, and
remove the circuit board from the cab-
inet. Locate the trimmer capacitor used
for the fine tuning and its two solder
terminals. Solder a 3-in. length of solid,
insulated wire to each terminal.

Check how the board fits the cabinet
and mark the outside of the cabinet
nearest the fine tuning. Drill two small

holes at the mark and then install a
trimmer capacitor on the cabinet near
the holes. Or, you don’t have to secure
the trimmer if you feel you will ex-
periment with different capacitor values,
but it will be difficult to tune the sta-
tions with a “floating” trimmer. You
can’t hand-hold the trimmer because
the capacitance from your hand will
affect the tuning adjustments.

Slip the wires from the fine tuning
control through the holes you’ve drilled
in the cabinet and seat the circuit
board. Then reassemble the monitor.

Connect the wires protruding
through the cabinet to the trimmer
capacitor using the shortest possible
leads (cut off the excess).

That’s the whole bit. Use an insulat-
ed alignment-type screwdriver to ad-
just the trimmer. You’'ll probably be
able to tune a few TV stations immedi-
ately. Tuning police/fire calls or any-
thing else will be more difficult because
transmissions in these services are
short and fast. You can preset the tun-
ing by using a signal generator or a
well calibrated grid dip oscillator.

Remember, this is a fun project.
Don't hope for more than acceptable
reception. But then who knows, you
might be able to tune your favorite TV
channel and keep track of the program
while working in your shop. n

Install a small trimmer on the cabinet at
a point just outside the internal trimmer.
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[ ] Tune this stable wide-band oscillator to any SWL
station you want to remember; come back the next day
and “zero beat” your receiver to the very same spot.

source of interest for many years

with their exotic and different
forms of programs from all over the
world. Many shortwave listeners
(SWLs) spend many hours tuning for
elusive stations on the international
shortwave broadcast bands.

But, once an interesting station is
found, there may be a problem in lo-
cating it the following day, if the short-
wave receiver has poor dial calibration
or frequency stability. Also, many re-
ceivers used by SWLs have bandspread
dials which are only calibrated for the
amateur radio bands—not the interna-
tional shortwave bands.

Our SWL station finder project will
make it easier to relocate a desired SW
station on a receiver the following day.
This project has an rf oscillator which
is “zero beat” with the SW station’s fre-
quency, will hold the calibration, and
deliver a signal close enough to the
station frequency to locate the station
on the following day.

This SWL station finder covers a §
to 18 MHz range to include the most
popular international shortwave bands.
Construction is simplified by using a
commercially wound coil and solid-state
oscillator circuitry.

SHORTWAVE BROADCASTS have been a

by Charles Green, W6FFQ

Perf board and push-in, clip-type con-
struction is used for easy building. The
SWL station finder is built into a com-
pact 6%-in. long by 3%-in. high by
2-in. deep plastic utility box, and it re-
quires only two penlite cells for a pow-
er supply. No connection is required to
your shortwave receiver, the station
finder has only to be placed close
enough to the receiver for its radiated
rf to be picked up.

The Circuit. The SWL station finder
is essentially an rf oscillator with a
hartley (grounded drain) circuit and a
FET (field effect transistor) used as the
oscillator (Q1). The high input resist-
ance and low heat generation of the
FET together with the large value of
capacitance in the tuning circuit (L1,
C1) provide low drift performance. Al-
so, there is no rf output connection as
the circuit radiates the rf signal to the
receiver, thus minimizing oscillator
loading.

When S1 is depressed, electrical pow-
er from Bl flows through the Q1 cir-
cuit which oscillates at a frequency in
the 5 to 18 MHz range determined by
the setting of Cl (which tunes L1).
Capacitor C2 and R1 act as the “gate
leak” which biases Q1, and C3 is the
bypass capacitor which grounds the rf

ELEMENTARY ELECTRONICS/May-June 1975

in the Q1 drain circuit. The Q1 source
is connected to the tap on LI that sup-
plies the rf feedback necessary to make
the circuit oscillate.

Construction Facts. The SWL sta-
tion finder is built in a 6%-in. long by
3%-in. high by 2-in. deep plastic utility
box with a metal panel. Most of the
parts are mounted on a 4-in. long by
2%-in. wide section of perf board with
push in clips, and the board is installed
behind the metal panel with three 3s-in.
long metal spacers. The parts placement
is critical because of the high frequency
operation of the circuit, and for best
performance follow our component lay-
out and wiring placement. All of the
wiring must be made with short lengths
of solid hookup wire for best frequency
stability.

Begin construction by mounting the
vernier dial on the panel in the approxi-
mate position shown in the photos. Cut
the perf board section to size and
mount C1 through holes cut in the
perf board (in the position shown in
the photo) using three machine screws
in threaded holes in the front of CI.
Install a ground lug on the lower
mounting screw of C1 placed on top
of the perf board.

Temporarily position the shaft of C1
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onto the vernier dial and locate the
mounting holes for the 38-in. metal
spacers. Remove the vernier dial and
then cut the rotor shaft of C1 to thelength
required to fit when the 38-in. spacers
are installed. On our model (for greater
rigidity and a neater appearance) we
used long machine screws for the ver-
nier dial mounting that also fit through
the 38-in. metal spacers and held the
board. But, if this is believed too diffi-
cult, you can mount the perf board with
¥-in. metal spacers at each corner of
the board.

After the perf board is mounted, lo-
cate and cut a hole in the metal panel
for S1 in the position shown in the
photos. Cut a bracket from sheet alumi-
num to fit around the two penlite cells
that are series connected to make up
the 3-volt battery B1. Drill a hole in the
end of the bracket to fit the mounting
screw of S1. Then install S1 and the Bi
bracket on the metal panel with the
bracket positioned as shown in the
photo.

Mount L1 on the perf board parallel
to the base of C1. A solder lug fitted on
top of the coil with an extra nut and
soldered to another solder lug mounted
on the adjacent 38-inch spacer mount-
ing screw keeps it in place. The other
end of L1 is held by soldering pin 1 to
a push-in clip on the board. Locate the

C3 Rl Cc2

L1

Very simple wiring job gets you a variable frequency reference for SWling.

L1 pin numbers by the position of the
green dot on the coil form as shown
in the schematic drawing.

Install Q1, R1, R2, C2 and C3 with
push in clips on the perf board between
S1 and C1 as shown in the photo. Posi-
tion the components as in our model,
and cut the leads short so that the com-
ponents will remain in place without
any movement for best frequency sta-
bility. Wire the rest of the circuit as
shown in the schematic drawing keep-
ing all leads as short and direct as
possible.

PARTS LIST FOR STATION FINDER

B1_3-Volt Battery (two penlite cells in series,
see text)

€1—10 pF to 365 pF variable capacitor (Radio
Shack 272-1344 or equiv.)

€2—47 pf ceramic or mica capacitor {(Radio
Shack 272-121 or equiv.)

€3—.005 uF capacitor (Radio Shack 272-130
or equiv.)

L1—-5 MHz to 18 MHz tapped oscillator coil
(J. W. Miller C-5496-C)

Q1—field effect transistor, HEP 802 {Motorola)

R1-47,000-chms, '4-watt resistor (Radio
Shack 271-000 or equiv.)

3
47K
L) , = = = 81 |-|
z 3vDC
Q! sy |"'—]+
Do S ' 6 =
BOTTOM VIEW

R2—-100-ohms, ', -watlt resistor (Radio Shack
271-000 or equiv.)

S1—spst push-button switch, momentary con-
tact, normally open {Radio Shack 275-1547
or equiv.)

Misc.—6% x 3% x 2-in. plastic utility box
with metal cover plate {(Radio Shack 270-
627), 2-in. precision vernier dial (Radio
Shack 274-615), perforated board and push
in clips, %-in. metal spacers, hardware,
wire, solder, etc.

The J. W. Miller C-5496-C coil is available from
Circuit Specialists, P.O. Box 3046, Scottsdale, AZ

85257, for $3.80 postpaid.
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Low drain circuit is powered by three AA
cells. Holder can be made from scrap piece
of aluminum or bought. Vernier dial has 8
to 1 turns ratio for precise adjustment.

Testing And Calibration. Calibration
of the station finder is not necessary,
but for convenience in tuning, you can
mark the ends of the vernier dial to
indicate the high frequency end (18
MHz) with C1 at minimum (plates.
unmeshed) capacity and the low fre-
quency end (5 MHz) with C1 at maxi-
mum (plates meshed) capacity. Rub-on
decals can be used to mark the vernier
dial ends and for marking the metal
panel.

Preset L1 by adjusting the tuning
slug all the way into the coil (for maxi-
mum inductance), and adjust C1 for
maximum capacity. Place the station
finder unit near your shortwave re-
ceiver, and tune the receiver to S MHz.
Press S! (to on position) and adjust the
tuning slug of L1 for maximum re-
ceived signal. Place the station finder
metal panel into the plastic box and it’s
ready for use.

If your shortwave receiver does not
have an S meter to indicate the un-
modulated carrier of the station finder,

(Continued on page 91)
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A passing technology...?

- THE VANISHING VAGUUM TUBE

Profiles of some of technology’s most famous and unusual creations!

Magnetron type 2]J24 is very common as a small-
craft radar power oscillator “tube.” This is one of
the few tubes that has not really been threatened

by solid-state technology . . . yet!

Typical small-craft magnetron modulator
used to power pulse a magnetron in the 2 to
8 kW power region. Still common although
it is slowly being replaced with SCR (solid-

state) switches.

tubes will be retired to the mu-

seum shelves and become wonder-
ments to the children of the solid-state
age. More people than one might think
have taken up collecting unusual vac-
uum tubes—not just the tubes of the
pioneering radio days, but ones still in
use today.

For example, take a look inside most
of the small-craft radars operating to-
day. Chances are you'll find at least
three tubes in all but the last couple of
years’ models: the magnetron, which
produces the actual transmitted RF en-
ergy, the modulator (such as the fa-
mous KU99 or the “triggertron” in its

THE TIME is at hand when vacuum

by David R. Corhin

MAGNET

wine basket cover) that “hits” the mag-
netron with a huge DC pulse, and the
local oscillator tube, which is a reflex
klystron with its mechanical tuning
strut up one side and long RF injec-
tion pin (probe) coming out the base
(as with the 2K25).

The typical small magnetron, similar
to a 2J42, is almost entirely magnet
and holder. The actual tube is very
small, held between the jaws of the
powerful magnet. There really hasn’t
been much challenge to the magnetron,
but the klystron and modulator have
been slowly replaced by step-recovery
diode and high-voltage thyristors.

One other radar tube is the wave-
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The 53GT high power flash
tube has spiral Xenon gas
flash tube inside. Outside
glass sheath is protection for
the actual flash tube inside.
Flash tubes are still in their
own class without solid-state
challenges.

guide-mounted transmit-receive or anti-
transmit-receive tube, called the TR or
ATR for short. It is a spark gap in a
sealed chamber, having no filament,
but sometimes using a high bias volt-
age to help it ionize and “‘steer” the
energy to where it belongs in the radar
system.

One of the most recently threatened
sanctuaries of vacuum tubes is the Ac-
tion Band two-way radio transmitter.
Until just this year, nearly every high-
powered (over 25 watts RF output)
mobile radio and base station in these
services, whether in the 30-50 MHz or
the 147-174 MHz band, used tubes
long familiar to amateur radio opera-
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Invented in 1939 by the Varian brothers,
the klystron is being replaced by step-
recovery diodes as local oscillators in radar
sets, although some, like this famous 2K25,
are still used in police radar sets.

This common 1B85 geiger counter tube
has a thin metal case which actually goes
flat from fatigue. Atmospheric pressure on

the thin metallic skin is the cause.

tors. The old 829B is still in use in
operating systems, though it hasn’t
been sold as part of new equipment for
a number of years. The 100-watt-out-
put VHF tube, 5894, is still used in a
number of new models. And the 8298,
8552, and 6907 are still used in some
VHF and UHF radios.

With the advent of high power VHF
and UHF transistors, the tubes have
changed to ‘“second-best” status, but
even then they hold their own in the
ceramiic, forced-air-cooled designs. The
heavy 8560 with its massive copper
plate connector can even be used with
120-watt output in the VHF band with-
out forced air. The old familiar UHF
tube, 2C39, is seldom seen sporting its
model-airplane-type engine cooling fins
these days, but the many-pinned 8072
is still common as a final amplifier in
low, medium, and ultra-high frequency
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Critical part of radar is the transmit-receive
switch, basically a spark gap in a vacuum.
High power transmitter power arcs across
spark gap on way to the antenna and
effectively tunes out the receiver input in
system of waveguide tuned stubs and
cavities.

TIAL

Unusual magnetron modulator used in
small-craft radar has explosion-proof
cover. Metal net is part of this English-
made 24B1 Triggertron.

Aptly named pencil tubes were last major

development before transistors became
commonplace. These 1AD4s and 1AH4s
are obsolete, victims of the VHF tran-

sistors, FET technology and power
transmitter transistors.

transmitters.

On the hopeful side for the preser-
vation of vacuum tubes, some special
applications haven’t, as yet, been seri-
ously threatened. The Geiger counter
still uses high vacuum diodes to detect
the presence of atomic particles. One
peculiar type of radiation detector tube
is the 1B85. Its life is limited by the
fact that it literally goes “flat” with
age. The tube is made of thin metal,
eventually the metal fatigues, allowing
the vacuum to pull the sides together,
crunching the tube! The second special
application is teamed with one of the
very latest new technologies: laser
communications. Some laser rods are
stimulated by gas discharge tubes,
which are similar to the flash tube in
your electronic camera flash. One high-
powered flash tube, the 53GT, is en-
closed in a glass housing like a radio

tube, but the bottom is open. The ac-
tual tube is a coil of about three inch-
es diameter wound around inside the
protective glass case.

The closest bet the tube ever had to
challenging the transistor in the small
signal field used to be presented in
the pencil tubes, such as the 1AD4 or
the 1AH4. Their last use was for VHF
front ends in receivers, and for lower
power finals in VHF transmitters that
were considered “portables”.

One of the best sources of odd-look-
ing tubes is a (wo-way radio or marine
electronics service shop. Used tubes
are normally thrown away, unlike the
high power broadcast valves which are
rebuilt time and time again. Among
tube collectors, the magnetron seems to
be a prize trophy . especially if
no one has stolen the magnets. Good
hunting! ]
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[] Others might claim the credit, but 1
am absolutely certain the proposed FCC
“communicator license” is due almost
entirely to the proved popularity and
effectiveness of class D CB; and if the
CB clubs—and individual CBers—don’t
louse things up with a big mouth, we
CBers are going to wind up with the
best deal since Don Stoner’s magazine
article “exposed” class D CB to the
general public—creating a billion-dollar
industry.

To understand- what’s going on we
must consider two different FCC pro-
posals which haven’t appeared together
in the same publication . . . until now,
that is. And it’s only when you compare
them side by side that the big picture
emerges.

First, there are the FCC proposals
for restructuring class D CB, detailed
elsewhere in this issue. I consider them
a disaster for the typical CBer; they
turn CB into just another high-priced
commercial radio system with virtually
all the restrictions of commercial two-
way radio! The very few channels that
will be available for inter-station com-
munications can be easily terminated,
almost at whim. But more important, a
single installation of the proposed type-
accepted equipment will run upwards
of $500 (at today’s prices) and a typi-
cal base-and-mobile setup would cost
well over $1000. That's not Citizens
Band priced—no way! (Though these
proposals are generally supported by
the EIA, we must keep in mind the EIA
is a manufacturer’s group whose pur-
pose is to get the consumer to keep
buying new equipment.)

So I foresee the end of class D CB as
we know it within five years after the
proposals go into effect (which, ad-
mittedly, might be tomorrow or never).

Secondly, the FCC has proposed
changes in amateur radio licensing.
Among their proposals is one for a
“communicator license” which, if read
carefully, is CB. The communicator’s
license will be code-test free. (Gee, for
years we heard how the code test was

by Kathi Martin, KGK3916

Rathis
(B Carousel

an international requirement for hams—
amazing how the rules change!) Read-
ing the proposal further shows a simpli-
fied test for the communicator’s license
which appears to be not much more
than a few basic questions on rules and
procedure, much as for a restricted
third class radiotelephone license for
marine radio. In short, the communica-
tor license will be yours almost for the
asking.

Now it should. not be inferred that
the “communicator license” means all
amateur radio privileges. The proposed
operation is limited to the VHF/UHF
ham frequencies above 144 MHz (2-
meters) using only FM modulation, but
with a maximum power input limitation
of 250 watts. This puts the 146 to 148
MHz amateur band segment into the
communicator’s operations, and it is
146 to 148 which is the key to the new
Citizens Band—or “Communicator’s
Band” as it will probably be called.

Maximum Range. Sitting up on 2-
meters, at approximately 146 MHz, is
almost a national network of FM re-
peaters, receiver-transmitters installed
on high buildings and towers by local
clubs. These repeaters can pick up the
flea’s whisper signal of a 1-watt walkie-
talkie at 20 miles and rebroadcast the
signal for twenty or more miles in all
directions. The reliable working range
therefore exceeds anything we can
presently accomplish on class D CB

LAPAYETYE 5A-148

Typical 2-meter FM transceiver by Lafayette
for hams. You will find gear like this well
within the class D price range for AM sets.
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even with an expensive directional an-
tenna array.

Because the modulation is narrow-
band FM, signals are received at essen-
tially the same volume level regardless
of the received signal strength; there is
none of the blasting-volume effect com-
mon to AM and SSB transmitters. Also
because of the FM mode, there is little
noise—even in mobiles, and the capture
effect of FM insures there will be no
interference from signals weaker than
the one being received.

The typical transceiver for 2-meter
FM is very similar in size and appear-
ance to a CB transceiver—only it’s less
expensive, quality for quality. There are
many switch selected crystal controlled
“channels” (user selected), a volume
control, a squelch control, generally a
power cut-back switch that provides
either (approximately) 10 to 15 watts,
or 1 watt output, and there might be a
priority switch that instantly switches to
your most desired frequency. Sensitivity
and selectivity generally outclass what’s
available in CB gear. The Lafayette
HA-146 2-meter transceiver shown in
the photographs (one of the moder-
ately priced models) has a 100 percent
usable sensitivity of less than 0.5 uV
and 60 dB selectivity at 25 kHz—more
than is usually needed for 2-meter oper-
ation.

Also, should you need more power
output (which is rare), a handfilling
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The rear of the 2-meter transceiver also re-
sembles a standard CB transceiver except
for the tone control input that allows a
plug-in touch-tone keyboard to control
repeaters, or turn on an automatic phone
patch if the repeater is so equipped.
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box costing about $50, known as a
booster, will put about 50 watts into
your antenna; these units are powered
directly from the auto battery and can
be mounted just about anyplace—even
behind the dashboard.

I’'m Ready to Go. As far as operations
are concerned, what’s happening on 2-
meters puts CB to shame, though I hate
to admit it. Since I am not an amateur
radio operator I asked Big Herb of
e/e’s test lab to give me a demonstra-
tion of the repeaters. He set up a typi-
cal problem. We'd throw a dart at a
map, note the street and town, and then
take a running start for our cars (a
Grand Prix racing start!). He’d use the
2-meter repeaters for directional assist-
ance while I would use CB channel 9.
Since both of us had no idea where the
rendezvous was, other than the town,
it was a typical “lost traveller” situation.
The only handicap in this race was that
neither of us could start until we had
established our first contact: no driving
around looking for familiar roads. To
illustrate how effective the 2-meter ama-
teurs were, Herb installed a 2-meter
walkie-talkie in my car so I could
monitor him.

Let me first describe what I heard
on the walkie-talkie. Herb got in his
car and simply gave his call letters—
nothing else. Instantly someone came
back. Herb gave the town and street,
and a second station near the town he
was looking for came back with routing
directions—guiding the car from road to
road. As Herb approached the town a
third station, in the town, came on and
brought Herb straight in to the rendez-
vous: a total of approximately 40 min-
utes driving time with Herb in contact
with someone all the way for about 25
miles. (Those 2-meter repeater frequen-
cies appear to be under full-time moni-
toring by a lot of people.)

Now My Adventures. It took about
10 minutes to raise someone on channel
9, who had no idea of where I was
going, nor did she have a map avail-
able. Another 10 minutes later I broke
in on some clowns hobbying on chan-
nel 10, and they got me started in the
right direction. About five miles out
their signals faded, and I could raise no
one for another 20 minutes.

After four more fade in/fade out
contacts, I finally arrived at the rendez-
ous—some fifty minutes after Herb, with
a lot of trouble and frustration.

As I pulled alongside Herb’s car he
reached in for the walkie-talkie, called
back to thank the first station he
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As is typical of 2-meter walkie-talkies, this
Regency can run for hours on one Ni-cad
battery charge. The reason is a whopping
Ni-cad battery which takes up the entire
lower compartment. Unit can also be AC
powered or operated directly from the car’s
cigarette lighter. An antenna jack on the
bottom allows the rig to be used for base
or mobile with enough power output to hit
the local repeaters.

worked—who turned out to be some
twenty miles away (through the re-
peater); the station answered immedi-
ately. It’'s a first rate example of what
the amateurs have accomplished in low-
power/repeater operation.

Looking back, I realize we CBers
have accepted long waits on channel 9.
Sure, I've used channel 9 to get assist-
ance; but those ten-minute waits before
a station was raised were overlooked
in my happiness at just getting assist-
ance. We've got a long way to go before
channel 9 equals what the amateurs
have on 2-meters.

I might be going out on a limb, but
I feel the popularity and success of CB
and the low-cost effectiveness of the
VHF /UHF FM-operating amateurs are
directly related to the FCC proposals
for both CB and the ‘“‘communicator
license.” I believe the FCC looked at
CB and finally realized an awful lot of
people just want to chit-chat, without
the bother of becoming an electronics
expert or a skilled telegrapher. The
FCC then looked at the amateur FMers
and realized (as I have from listening
to them) that many are basically in-
terested in CB-type operations. So why
not combine the two groups? Make the
VHF/UHF amateur frequencies avail-
able to those who just want to *“com-
municate,” thereby freeing the class D

This Regency HRT-2
walkie-talkie for the
Communicator Band
puts out 1 or 2 watts
RF and is similar in
appearance but smaller
than a CB walkie-talkie.
Finger points to the
“rubber ducky”
replacement antenna
for the telescopic
whip. Most 2-meter
walkie-talkies accept
the rubber ducky,
which can be wrapped
in a circle, only to
snap open undamaged.

CB frequencies for commercial radio.

Of course, there are those on both
sides of the fence who will have nothing
to do with the other. CBers don’t want
to become amateurs and amateurs don’t
want the CBers. But we are talking of
communicators. Is there really a differ-
ence between the CBer and the “li-
censed” CBer—the ham who communi-
cates? And is there a difference between
the non-practicing (technically) amateur
and the CBer? Not really. The only real
difference is the frequencies being used.
They are both communicators, and
communicating is what CB is really
all about. I believe the FCC also recog-
nized this similarity and came forth
with two separate proposals to accom-
plish a single result: two proposals to
avoid a conflict between communicators
with the same interests.

Personally, I don’t care whether I'm
called a “CBer” or ‘“communicator,”
and when the communicator’s license is
finally approved, this CBer expects to
be the first on line to get one!

As We Go to Press. Just before this
issue went to the printer’'s we got a hot
rumor out of the New York Boat Show
—and all the electronics crowd was at
that show. According to “an informed
source,” class E CB has been ordered
by the OTP (Office of Telecommunica-
tions Policy). Class E will be up around
220 MHz with the 1Y4 meter amateur
band. The modulation will be NBFM
with allowed mobile power to 50 watts,
and base and repeater power to 400
watts. That’s right, repeaters. (There are
presently amateur repeaters up at 220
MHz, the same as for 146 MHz.) Basi-
cally, what we have is the Communica-
tor's Band as I envisioned for 2-meters.
From what I can put together from the
little information available at press time,
the amateurs screamed bloody murder
at having communicators on 2-meters,
while the electronics industry was des-
perate for the $2-billion market a com-
municator’s band would create. (Our
economy is also desperate for a new
multi-billion-dollar market.) Since the
technology already exists for 220 MHz
equipment—it’s essentially ham gear—
the easiest thing to do was accommo-
date everyone’s desires with a class E
band essentially equal to what the VHF
FM hams have on 146 and 220 MHz.
Another rumor out of the show says
CB license fees will drop to $4 on
March 1. With Motorola ready to un-
veil a frequency synthesizer IC for
consumer use the class E CB gear might
be even less expensive than a budget
class D AM transceiver. Things are
happening so fast in CB we just can’t
keep up with the action. We will keep
you informed. |
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Hello out there in Radicland! I want
to welcome all of you to the Antique
Radio Corner. We have lots of news
about radio collectors clubs being form-
¢d in all parts of the United States. The
first is the California Historical Radio
Socicty being formed in, where else,
California. There is also a club being
formed in the Dallas, Texas area. The
latest club I've heard about is one near
Winston-Salem, North Carolina. If you
live near any of these prospective clubs
try and join one. If anyone out there
in Radioland has any further word
about these clubs please let me know.

I am pleased with the response to my
plea for information about Norman
Baker and W. K. Henderson. From
time (o time I will be asking readers
for help in locating information about
other men who were carly pioneers in
the radio broadcast industry. In the
March-April 1975 issue of ELEMENTARY

ANTIQUE

RADIO
CORWER

by James A. Fred

ELECTRONICS | told you a little about
Norman Baker so this time I will give
you some information about William
K. Henderson.

The following is a condensed version
of information sent me by scveral read-
crs, notably: Karl Marquardt of Min-
neapolis, Minn., and }J. C. Parker of
Durham, North Carolina. Apparently
William K. Henderson started broad-
casting in lowa. then moved to Shreve-
port, Louisiana. He always greeted his
listeners with, “Hello world. doggone
your buttons.” then proceeded to lam-
bast the chain stores (Piggley-Wiggley
being the first), politicians, and espe-
cially President Herbert Hoover. He
published a nationwide directory of ra-
dio stations with thec name W. K. Hen-
derson Iron Works and Supply Com-
pany on it. Because of his attacks on
chain stores and his use of profanity
on the airwaves the FCC, or its pre-

T@.

L L

decessor, refused to renew his license.
He then moved his transmitter to Lare-
do, Mexico where he covered practically
the whole North American continent
with his super-powered station.

The Need for Schematic Diagrams
seems to be the subject of most of the
letters I receive from my readers. In the
early 1930s John Rider started to pub-
lish the Rider’s Perpetual Trouble
Shooters Manuals. These manuals ran
from two to five inches thick and con-
tained as many as 2500 schematic draw-
ings in one volume. The contents of
each book depended upon the coopera-
tion he received from the radio receiver
manufacturers. In many cases Rider
merely copied the literature supplied by
the sct maker. Consequently the larger,
better-financed set builders are well
documented in the Rider's Manuals
while the smaller companies may have
only one schematic or no mention at

This Western Electric model 360W micro-
phone with a 4A horn is in the collection

of Lloyd Williams of Frankfort, Indiana.
The microphone was originally used by
telephone installers of the Western Electric
and Bell Telephone companies.

This Atwater Kent breadboard is one of the very first sets competely assembled at the
factory. At first, kits of parts were sold by Atwater Kent to experimenters so that they

could build the sets in their homes.

¢
pY
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all. Nearly every week I hear from a
reader whose set isn’t listed at all. For
instance, a friend of mine has a “Tiger-
dyne” battery radio, and a “Little
Giant” AC radio that isn’t listed in the
Rider’'s Manual index. Nevertheless,
Rider’s Manuals are still the best source
of information for sets made before
1950.

The next best source of information
for the older radio receivers are circuit
diagram books published by Supreme
Publications. These books are titled
“Most Often Needed Radio Diagrams”
and were edited by Morris Beitman. Be-
cause of space limitations these books
only cover the most popular radios
manufactured. Usually the books have
less than 300 pages. However, you will
find them very useful.

Another source of information are
the Mallory-Yaxley Service Encyclo-
pedias that were published prior to 1942
by The Distributor Products Division of
P.R. Mallory and Company, Inc. This
information is compressed into volumes
of facts with fragmented circuit dia-
grams covering a particular part of a
radio circuit, i.e., volume control, filter
capacitor, vibrator, etc.

Now comes the $64.00 question.
“Where do I get a circuit diagram for
my own radio? I don't want to buy a
set of Rider's Manuals that weighs up
to 200 pounds and take up to eight foot
of bookshelf room. Maybe if I buy a
set of Supreme Circuit Books my set

2 AMP
BRIDGE

115 VAG
1500
o
15 VDC OR

BETTER

) > 39K 1/2WATT
LM 309K ¥
1AMP
o DIODE
i VuF QUTPUT
*E 6 VOLTS
02 AT
uF 1800 s {5774,
1/2 WATT #47 LAMP
o—

Electronically-regulated ““A’”” battery eliminator for a 1- to 6-tube set using 01A’s (see text
for more detail). The IC voltage regulator device used is a National LM309K or Motorola
MLM309K with heat sink such as Radio Shack 276-1360.

won't be there.” I have the answer for
you.

M. N. Beitman, 1760 Balsam Road,
Highland Park, IL 60035 offers to sell
any service information for a particular
radio for $2.00 and up. Simply send
him the name and model number of
your radio and he will do the rest. An-
other source is the Antique Radio Press,
P.O. Box 42, Rossville, IN 46065. Their
rates are somewhat less for copies of
pages from Rider’s Manuals printed be-
fore 1950. If you send $1.00 and a
long, self-addressed stamped envelope
along with the name and model number
of the radio you desire information on
you will receive the schematic and other
information not to exceed two pages. If
you want all the information in the
book (which might run to 10 pages)
write for a quotation.

Power Supplies are another popular
subject for readers letters. They want to
know where they can get a circuit for
a power supply that will operate their
old restored radios. In this column we

will present the circuit diagram of an
“A” power supply, and in two months
we will show a “‘B” power supply. These
two power supplies were designed and
built by our good friend E. E. Taylor
of Indianapolis, who owns his own an-
tique radio museum. He is happy to let
us present these plans through Antique
Radio Corner so that other collectors
may be able to play their old battery
radios. The “A” supply is intended for
use only with radios using 201A’s,
200A's, 112A’s, and 71A’s. Later in
1975 we will have plans for an all-in-
one power supply that will furnish “A,
B, and C” power in one unit. The sup-
ply is in the design stage and should be
built and photographed within three
months.

The onc bugaboo for operating an-
tique radios has always been the “A”
battery. To use a 6-volt storage battery,
as our ancestors did, is messy with acid,
water, chargers, etc., and most collec-
tors do not want the fumes and danger
of spilled electrolyte in their homes.

Since the early Atwater Kent breadboard radios are so hard to find, many collectors
are ready to settle for a replica such as the one shown here.

This fine example of a one-tube home-
made radio is part of the author’s col-
lection.
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The old-style “A” battery eliminators
were very cumbersome with large wet
or dry capacitors, and rectifiers, plus
heavy transformers and chokes which
even then did not completely filter out
the AC hum.

The circuit shown here is that of a
compact, solid state, 6-volt “A” battery
eliminator that features electronic regu-
lation and filtering. There are no ad-
justments to be made since the correct
voltage is present on a 1- to 6-tube re-
ceiver that uses the previously men-
tioned O1 A, etc. tubes. The heart of the
power supply is a monolithic silicon
integrated circuit voltage regulator
which contains the equivalent of 23
transistors and diodes. The voltage regu-
lator should be mounted on a heat sink
to enable it to safely pass 1.5 amperes:

The #47 pilot lamp serves three
functions: it indicates that the elimina-
tor is turned on, if there is a short in
the receiver the bulb will dim or go
out, and the bulb will discharge the
filter capacitor when the unit is turned
off. A diode connected in series with
the bulb lowers the lamp voltage and
adds to its life.

This “A” battery eliminator is well
worth the few hours labor needed to
build it, plus the parts cost of about
$20.00. Normal parts substitution can

be made if you have a well-stocked junk
box. It will give you many happy hours
of listening to your antique battery
radios. Detailed plans for a box or
cabinet aren’t shown so that each col-
lector can build the type housing that
will please him.

The Balkite Battery Charger wa$
the subject of a letter I recently received
from William Hoy of Charleston, West
Virginia. He gave some additional in-
formation on how the charger shown in
the November-December issue of ELE-
MENTARY ELECTRONICS should operate.
This charger was supposed to have an
electrolyte of . sulphuric acid with a
specific gravity of about 1.200. The
tantalum wire electrode was subject to
arcing and erosion at the point where
it contacted the surface of the electro-
lyte. To prevent this erosion a glass
sleeve was provided to enclose the tan-
talum wire. The space between the
sleeve and the tantalum was filled with
a pitch-like material. The glass sleeve
was long enough to have its end about
Y2-inch under the normal electrolyte.

New Fronts for Old Sets. New front
panels are now available for most mod-
els of old radios. Many times the front
panel of a very old radio may be broken
or otherwise unusable. I know that I
have a Freshman Masterpiece that is

NEW 1975 FACT SHEET

0 Collectors of antique radio and wire-
less equipment can get an updated
Fact Sheet from ELEMENTARY ELEC-
TRONICS which includes information
on antique radio publications and
clubs, and a listing of public and pri-
vate radio and wireless museums. To
get your copy send a long stamped
self-addressed envelope to Antique
Radio Corner, ELEMENTARY ELEC-
TRONICS, 229 Park Avenue South,
New York, NY 10003. W

in good condition except that someone
cut an inch-square piece out of the up-
per right corner of the panel. Now
there is a man who can fabricate a new
front panel, engrave it to exactly match
your damaged panel, fill the engraved
letters with white coloring and make
your set look like new again. He can
match the original holes, lettering, and
logotype that were on your radio panel.
You can write him for a quotation on a
replacement panel for your radio. His
address is: Norman A. Parsons, 22 For-
est Street, Branford. CT 06405.

New Atwater Kent Booklets. “Re-
storing an Atwater Kent Model 40
Radio” is the title of a booklet to be

(Continued on page 91)

ARTHUR
THE TALKING
TRASHCAN

[ A trashcan is just a trashcan. It just sits
there. And whether you throw your candy
wrapper into it or not doesn’t seem too im-
portant to a lot of people. But a ralking
trashcan is something else! At C. W. Post
College on Long Island, NY, a trashcan
has been fitted with ,a continuous-loop cas-
sette tape machine which is activated when-
ever something is thrown through the
trashcan’s “mouth.” This isn't a joke—
rather it is part of an experiment in be-
havioral psychology. The people who gave
“Arthur” a voice—as well as a name—were
trying to find out how to draw attention to
the trashcans on campus. Too often, they
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found, students would just throw their
trash anywhere except in the right place—
the trashcan. They tried several systems,
but when they finally hit upon the idea of
having a trashcan say “Thank you!” they
succeeded. The tape recorder can be fitted
to any trashcan in a matter of minutes, so
students never know when they are going
to meet up with Arthur. Since Arthur was
born the campus has been pleasantly

cleaner. After all, wouldn’t you go a little
out of your way to throw your empty soda
can into a trashcan that said, “Hmm, that
was delicious!” in its most polite pre-re-
corded tone of voice? b |

A cassette tape recorder is fitted in

the lid of a trashcan (center). The
message is on a continuous loop of tape
that is activated for a short time when a
piece of trash is thrown in.
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Electric

Rent-A-Car

A Real

Credit Buy

Three-wheeled two-seater keeps the ecology clean:
credit card is ignition key to carefree city driving!

by Joe Gronk

[[J Traffic is the ruination of cities the
world over. Cars, buses, taxis and trucks
are literally shaking cities to pieces. The
time is fast approaching when in many
countries drastic action will have to be
taken to prevent road traffic from not
only destroying the cities but also the
life of the cities’ inhabitants. Without
much fuss a citizen’s transportation
system has been introduced to Amster-
dam, and so far it seems to be working
without any major faults.

The Witkar is the brainchild of a 38-
vear-old Dutchman, Luud Schimmel-
pennink, who has always voiced the
view that transportation should- be for
all the people equally, and that cars
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Leok out Avis, here comes Witkar! Dutch rent-
a-car idea may set the world’s wheels into
electric motion. Three Wiikars (the rentables)
are stacked up in a charging bay (upper left)
waiting for credit card holders. Driver inserts
credit card for autematic time billing and
hits the road (lower left). Inside the car

are seats for two passengers (upper right)

and room for shopping parcels. The guts
(lower right) show a nickle-cadmium battery
with rapid charging characteristics. The
battery is rated at 55 ampere-hours at 24

volts DC; because of its weight and center
location the three-wheeled car is very stable.

should be kept away from city centers
altogether. In 1965, Luud (the Editors
prefer to use his first name) put for-
ward a scheme for the Amsterdam City
Council to buy 20,000 bicycles, . paint
them white, and leave them all over the
city for anyone to use. The idea worked
well for a time, but the city withdrew
its financial backing and the idea was
dropped. Over the following years Luud
put together plans for the Witkar.

The city provides the Witkar oragniza-
tion with a number of stations where
the electric vehicles are parked, ready
for use. While in their parking bays the
vehicles’ batteries are rapidly and auto-
matically recharged. For a fee, anyone

can obtain a credit card. With this card
a driver enters a Witkar station, places
the card into the slot of a two-seat elec-
tric car, the car is activated, and the
driver hums off. The rental is auto-
matically recorded against the credit
card holder, and for every minute of
use a ten-cent charge adds up. The Wit-
kar user simply drives to any of the
other stations where the insertiocn of
the card and parking of the car cancels
the hire.

It doesn’t take much of a electronic
brain to regulate the battery charge for
the vehicle. While in the parking bay an
overhead trolley connects to an external
power source and the charge is taken

ELEMENTARY ELECTRONICS/May-June 1975

on immediately when parked.

The system is working so well that
city planners all over the world are
hurrying to Amsterdam to study the
world's first transportation system de-
signed to keep the traffic out of city
centers. Since the introduction of the
Witkar, the Amsterdam traffic depart-
ment has started to close roads to all
traffic other than Witkars, buses, and,
naturally. bicycles. In time Amsterdam
may well become the first city in the
world to ban all motor traffic other than
electric vehicles. Now you will under-
stand why the Dutch are apt to blow
their fuses during the going-home rush
hour. ]
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BUILDITFASYT...
AUDIO FUN-DAMENTALS WITH THE 741

TELEPHONE VOICE

MAG TAPE AMP

RC FILTER OSC

[] The “telephone voice” effect is usu-
ally created by passing a voice signal
from a high quality microphone through
a bandpass amplifier—a device that at-
tenuates the frequencies on both sides
of a selected frequency. Bandpass am-
plifiers are also effective at providing
mid frequency boost—presence, as it’s
called in hi-fi terms.

The center frequency of this band-
pass amplifier is determined by the val-
ues of Cl1, C2, C3, R2, R3, and R4.
The exact frequency can be determined
from the formula shown. To start, as-
sign a value of 100,000 ohms to R2
and R3 (use Y-watt resistors). To
avoid hum pickup, the unit should be
assembled in a metal cabinet. Potenti-
ometer R1 serves as the Q-control; it
determines the degree of boost at the
center frequency.

R5 connects to the non-inverting
(+) input of the IC, R1 between
ground and the inverting (—) input.
No pin connections are given because
the IC is available in many different
configurations.

Of course, you could find a carbon
microphone “button” and matching
transformer to create the effect natural-
ly, but that's not how it's done in the
big city, bub! ]

[J From time to time surplus dealers
offer complete tape or cassette mecha-
nisms—everything ready-to-go . except
for the electronics, and at rock-bottom
prices of $10, $15 or $20. Often, all the
mechanism needs is this equalized tape
head preamplifier.

Though the power supply is rated at
%15 VDC, almost optimum results will
be obtained with supply voltages as low
as =7 VDC. Two ordinary 9-volt
transistor radio batteries will power the
preamp for many hours.

As with all these projects, the 7411C
is internally compensated and no spe-
cial wiring practices are needed; the
preamp can be built in just about any
enclosure. a

PARTS LIST FOR
TELEPHONE VOICE

C1, €2, €C3—(C1 equals C2 equals C3, see
formula)

IC1—Type 741 opomp (Radio Shack 276-010
or equiv.)

R1-10,000-ohm pot {Rodic Shock 271-1721
or equiv.)

R2, R3—(R2 equals R3, see text)

R4—R4=R2/12

R5—10,000-ohm, Va-wott
Shack 271-000 or equiv.)

R2 R3

c2
—

R4:=R2/12

resistor (Rodio

R1 e
10K +15V

=5 IC1
= . QUTPUT

INPUT

-{5v
ok (15 =
6.28XRXf
CIN FARADS
—= f IN Hz
R IN OHMS

—0

PARTS LIST FOR
MAG TAPE AMP

€C1-22-uF electrolytic capacitor, 25 VDC or
better (Radia Shack 272-1014 or equiv.)

€2-0.005 uF disc copacitor, 25 VYDC or
better (Radio Shack 272-130 or equiv.)

€3—-0.01 uF capacitor, 25 VDC or better
(Rodio Shack 272-1065 or equiv.)

IC1—Type 741 opamp {Radio Shack 276-010
or equiv.}

R1—100-chms, %, wott resistor {Radio Shack
271-000 or equiv.)

R2—-100,000-ohms, Y, watt resistor (Radio

[] An experimenter has many uses for
a basic 1000-Hz oscillator. If you're an
experimenter you know how many and
can make up more. Even audio buffs
find an increasing interest in test signals
for speaker balance and phasing. In this
circuit, a resistor/capacitor filter tuned
to 1000 Hz is connected between input
and output of ICI1 to sustain selective
(1000 Hz) feedback. It’s suitable for
testing audio equipment, signal tracing
or tape recorder bias adjustments.

The 1-kHz “notch filter” from the
amplifier output to the inverting or neg-
ative (—) input determines the output
frequency. Non-inverting or positive
(+) input is grounded. The power
supply is bi-polar; use any voltage up
to =15 VDC. While resistor R5 is not
needed, in many instances its use in-
sures your project’s success.

If fine output control is desired, add
potentiometer R6. When your oscilla-
tor is connected to a DC circuit, con-
nect a DC blocking capacitor in series
with R6’s wiper arm. If the oscillator is
to drive circuits of less than 10 k-ohm
impedance, substitute a I «F non-polar-
ized capacitor for C4, rated to the

Shack 271-000 or equiv.) power supply’s voltage. B
C3
OluF PARTS LIST FOR
_1%_. RC FILTER OSCILLATOR
R2 €1, €2, €3-0.005 vF, 75 YDC (Radio Shack
100K 272-130 or equiv.)
c1 ¢ b €C4-0.1 uF (see text)
1SuF 5V IC1—741-type operational amplifier (Radio
| = Shock 276-010 or equiv.)
I+ 1c R1—10,000 ohms pot (Radio Shack 271-1721
= ! OUTPUT or equiv.)
TAPE : R2, R3—47,000-chms, Yz-wott {Radio Shack
HEAD -15v i 271-000 or equiv.)
'8 lROIOQ = R4—3,900-0hms, -watt (Rodio Shack 271
g= 000 or equiv.}
c2 R5—-10,000-0hms, 14 -wott (see text)
:‘L\.oosup Ré—Potentiometer, 100,000-ohms, audio
- taper (see text) (Radio Shack 271-1722 or
o equiv.)
R2 R3
47K ce l 47K
Cl 0 c3
T.Oof)pF 8? T .OOSpFT
R4
3.9K
JN (o = e, S
g:( N JuF 100K
|
}—é FINE
—_L arnfr P oUTPUT CONTROLLED
= & ,0K§~ _T_ OUTPUT
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This series Is based on BASIC ELECTRICITY/ELECTRONICS, Vol. 1, published by HOWARD W. SAMS & CO., INC.

UNDERSTANDING
SEMICONDUCTORS

hat You Will Learn. In this part you will learn
about how transistors are biased for use as

amplifiers and why different polarity voltages
are required for PNP and NPN transistors. You
learned what a hole was in Part 1, now you will
see where hole flow is found in transistors. How
a transisior amplifies is discussed, and a look at
the three basic types of transistor amplifiers
shows you why each has special uses. You will
also be introduced to transistor specification
sheets.

TRANSISTOR OPERATION

Several questions have probably come to mind by
now if you have read and digested Part 1. How can a
solid-state material amplify? Is there a difference be-
tween a junction and point-contact transistor or be-
tween a FNP and an NPN transistor? One of these
questions can be answered immediately. Junction and
point-contact transistors are almost identical in opera-
tion for our purposes. Therefore, all discussion will be
directed to junction transistors, but it is understood that
it applies to both types.

Biasing

In the junction transistor, two PN junctions are estab.
lished. If these PN junctions are properly biased, the
transistor zan be made to operate as an amplifier.

Eias For NPN Transistor Amplifier

EMITTER NPN
TRANSISTOR

E
| N-TYPE | P-TYPE | N-TYPE <

COLLECTOR

AN
BASE

FORWARD BIAS REVERSE BIAS

EMITTER

COLLECTOR
CURRENT

‘CURRENT
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The proper method for biasing an NPN. transistor is
discussed next.

The figure shows an NPN transistor biased properly
to operate as an amplifier.

QUESTIONS

Q1. A transistor is a single semiconductor crystal with
- - - PN junctions.

Q2. A transistor can perform the same function as a
------ -s=-= =----- (From part1)

Q3. P-type semiconductor material sandwiched be-
tween two pieces of N-type material forms an - - -
transistor.

ANSWERS

A1. A transistor is. a single semiconductor crystal with
two PN junctions.

A2. A transistor may perform the same function as a
vacuum-tube triode.

A3. P-type semiconductor material sandwiched be-
tween two pieces of N-type material forms an NPN
transistor.

In the arrangement shown, a forward bias is applied
between the base and the emitter. This results in emit-
ter current. A reverse bias is applied between the col-
lector and the base. This results in a flow of collector
current that is nearly equal to the emitter current. The
reason for this seeming contradiction, as we will see,
is that the base is very thin—less than one-thousandth
of an inch.

Before continuing, it is time to learn a few more
short-hand notations used when referring to transistors:

B—Base

E—Emitter

C—Collector

1e—Base current (All average
le—Emitter current values.)

lc—Collector current
Vee—Voltage from emitter to base
Vee—Voltage from collector to base

Current Flow in a Biased Transistor

The figure shows the electron flow in a biased NPN
transistor. With the emitter-base junction forward
biased, electrons in the emitter drift into the base to
combine with the holes in the base. Each time an
electron enters the emitter from VEB, an electron leaves
the base and returns to VeB. Thus there is electron flow
from emitter to base.

85


www.americanradiohistory.com

Since the base-collector junction is reverse-biased,
very little current should flow through it. This current
is produced by leakage due to Vcs.

Current In A Biased NPN Transistor

N P N
le EMITTER |BASE| COLLECTOR 1
o ¢

~ T

B

I
FORWARD BIAS > REVERSE BIAS
L
Veb

Veb

i ——
ELECTRON FLOW

Why is Ic almost equal to le? Since the base is very
thin, there is not a sufficient barrier in the base region
to stop the large number of electrons coming from the
emitter. These excess electrons pass through the base
and on to the collector due to the presence of Vce. The
reason why these electrons are not stopped by the
collector-base barrier is that there is a strong positive
voltage attracting them. This voltage is due to the
series combination of Ve and Vce. The major portion
of Ic is due to the electron flow from emitter to col-
lector. Notice that current flow in the base is due to
both the forward and reverse bias voltages. Thus, there
are current flows indicated in both directions. I is the
ditfference between these two currents.

QUESTIONS

Q4. The emitter-base junction of a transistor amplifier
mustbe - - - - - - - biased and the collector-base
junction mustbe - - - - - - - biased.

Q5. Under these conditions collector current is (equal
to, slightly less than, more than) emitter current.

Q6. This is explained by the fact that not a large
enough electrical - - - - - - - exists in the base to
stop all the - -- ------ coming from the - - - - - - - ;

Q7. Identify the following shorthand notations: I, Ic,
IE, VEB, and VcB.

ANSWERS

A4, The emitter-base junction must be forward-biased
and the collector-base junction reverse-biased.

A5. Under these conditions collector current is slightly
less than emitter current.

A6. This is explained by the fact that not a large
enough electrical barrier exists in the base to stop
all the electrons coming from the emitter.

A7. |B—Base current
Ic—Collector current
le—Emitter current (All average
Ves—Voltage from emitter to base values)
Vce—Voltage from collector to base

Biasing PNP Transistors
The difference in operation between PNP and NPN
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transistors is that the movement or flow of electricity
in PNP transistors is accompiished not by electron flow
but by hole flow. Also, proper bias for a PNP unit is
achieved by using negative voltage polarities—just the
opposite of those used for an NPN transistor. However,
the bias between emitter and base is still forward bias
and the bias between collector and base is still reverse
bias. Since the emitter is P-type and the base is N-type
germanium, a battery with its positive terminal con-
nected to the emitter will forward-bias the emitter-base
junction. In a similar fashion, a battery whose negative
terminal is connected to the P-type coilector will re-
verse-bias the collector-base junction.

Current In A Biased PNP Transistor

P N P
I EMITTER [BASE| COLLECTOR
e =

S 5%

FORWARD BIAS t B REVERSE BIAS
Ib

}

e - + s
il Ji]+-
Veb Veb
L = ———
HOLE FLOW ELECTRON FLOW

When so biased, the transistor conducts. The emitter,
being a P-type semiconductor, passes a positive charge
to the base. Whenever an electron from the emitter
enters the positive terminal of the forward bias battery,
it leaves what is called a hole. At the same time, an
electron from the negative terminal of the battery enters
the emitter via the base to fill a hole. This is the tech-
nique employed to describe the passage of electrons
in P-type semiconductor material.

Because the base is thin, nearly all the holes from
the emitter are drawn to the negative terminal of the
battery connected to the collector. Of course, only elec-
trons, and not holes, flow in the external circuit.

HOW A TRANSISTOR AMPLIFIES

Recall in basic theory how the control grid in a
vacuum-tube triode has a great control over plate cur-
rent. A transistor is capable of amplification because
of a similar arrangement. The base in the transistor
acts to contro! current through the transistor in much
the same fashion as the grid controls current in the
triode.

Grounded-Emitter Bias Circuit

FORWARD BIAS ‘l!lb REVERSE BIAS l
+

Vbe — Vee

L
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Consider another arrangement of the transistor. This
arrangement is similar to the one showing a properly
biased NPN transistor. The only difference is that the
reverse bias between collector and base is provided by
VCE in series with but opposing VBE (VCE is large com-
pared to VBE). This is called a grounded-emitter circuit.

QUESTIONS

Q8. Bias polarities for a PNP transistor are the
-------- of those for an NPN transistor.

Q9. The bzse in a transistor has an action similar to
the - - - - in a triode.

ANSWERS

A8. Bias pclarities for a PNP transistor are the opposite
of thos2 for an NPN transistor.

A9. The base in a transistor has an action similar to
the grid in a triode.

Triode Amplifier Versus Transistor Amplifier

The grounded-emitter circuit mentioned is the most
common arrangement for a transistor amplifier. Let's
compare it with the most common triode circuit, the
grounded-cathode amplifier. You can see from the fig-
ure where this amplifier gets its name.

Basic Tube And Transistor Amplifiers

VOLTAGE
GAIN
FORMULA

VOLTAGE GAIN = A_Ep_

AEq

CURRENT
GAIN
FORMULA

CURRENT GAIN= ‘:—;9-—

b

Compare the two circuits shown in the figure. The
triode is composed of a cathode (K) that emits elec-
trons; a plate, or anode, (P) that collects the electrons;
and a grid (G) that controls the flow of electrons to the
plate. The transistor is composed of an emitter (E) that
supplies elestrons, a collector (C) that collects the
electrons, and a base (B) that controls the flow of elec-
trons. The transistor base is very thin, and the vacuum-
tube grid has a fine-wire construction. Each of these
elements, tharefore, allows accelerated electrons to
pass through. However, each has great control over the
number of electrons that actually reach the collector of
electrons (the plate or collector).

In the transistor, the forward bias (VBE) serves the
same function as the negative bias in the triode. In-
stead of a voitage gain, however, a current gain will be
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measured. The symbol for current gain is the Greek
letter B. To obtain this current gain, Ic and Ie are re-
corded for a particular Vee. VBe is changed and the
new Ic and |s recorded (VcE is held constant). Current
gain is then calculated by dividing the change in Ic by
the change in Ie. g is often called hrE.

Another parameter of the transistor (beta is a param-
eter like mu in the triode tube) is alpha (a). Alpha is
the ratio of the change in coilector current to the cor-
responding change in emitter current, when the collec-
tor voltage is constant. Another symbol for o is hrs. It
has been shown that under most biasing methods the
collector current is slightly less than the emitter cur-
rent (due to the base drawing some of the current from
the emitter). Therefore, the ratio of Alc and Ale must
be less than one. For example, if the collector current
changes 4.8 mA and the emitter current changes 5 mA,
then the base current must change 0.2 mA. Calculate
alpha as follows:

Alc 4.8 mA
a=——= — 0.96
AlE 5.0 mA
QUESTIONS
Q10. A-------- ----n-- transistor configuration
corresponds to a grounded-cathode triode am-
plifier.

Q11. The numerical value of alphais---- ---- ---,
Q12. If Ie is 100 uA when Ic is 1.0 mA, and I8 is 50 uA
when Ic is 0.5 mA, what is g?

ANSWERS

A10. A grounded-emitter transistor configuration cor-
responds to a grounded-cathode triode amplifier.

A11. The numerical value of alpha is less than one.

A12.

Al 1.0mA —05mA 0.5mA

B=—= —
Alc 100uA — 50uA 50uA

=10

Transistor Amplification

How can a current gain of less than one result in
amplification? The answer is that a power gain is real-
ized. The reason for this can be found in the values of
the input and output impedances (resistances) of the
transistor. The input resistance of the forward-biased,
emitter-base junction is low. The output impedance of
the reverse-biased, collector-base junction is very high.
Consider the formula for power.

P — 1R

If you compare the input and output circuits of the
transistor in terms of their power consumption, you will
see that there is a power gain. Consider a transistor
with an emitter-base resistance of 100 ohms and a col-
lector-base resistance of about 1 megohm. Since the
collector and emitter currents are very nearly the same,
the difference in the power produced by each will de-
pend largely on the resistance. Thus, the power in the
collector circuit will be much larger than that in the
emitter circuit. The transistor is capable of matching
low-resistance circuits to high-resistance circuits and
of providing a power gain. It is this transfer of resist-
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ance that gives the transistor its name. Contracting
transfer and resistor gives transistor.

BASIC TRANSISTOR AMPLIFIERS

NPN or PNP transistors can also be used as
grounded-collector and grounded-base amplifiers. The
three basic transistor amplifiers can be compared with
the three basic vacuum-tube amplifiers—the grounded-
cathode, grounded-grid, and grounded-plate.

Common- or Grounded-Base Amplifier

Shown are an NPN common-base amplifier and its
vacuum-tube equivalent, the grounded-grid amplifier.
The base and grid are grounded. The input signal is
applied to the emitter in the common-base circuit, and

Tube-Transistor Amplifier Comparison

v —0
- OQUTPUT

'I 0
<L GROUNDED GRID

to the cathode in the grounded-grid circuit. The output
signal is taken from the collector and the plate. The
input and output signals of these amplifiers have the
same polarity; that is, they are in phase. The common-
base circuit is used mostly as a voltage amplifier. It has
these characteristics:

1. The input impedance is low, about 60 to 100 ohms.

2. The output impedance is high, about 0.5 to 1.0 meg-
ohm.

Current gain is Iess than one.

Voltage gain is medium, about 150.

Power gain is medium, about 450.

No phase reversal occurs.

G BN

QUESTIONS

Q13. Phase shift in a grounded-base amplifier is - - - -.

Q14. The voltage gain in a grounded-base amplifier is

Q15. In a grounded-base amplifier, the input imped-
ance is - - -, and the output impedance is - - - -.

ANSWERS

A13. Phase shift in a grounded-base amplifier is zero.

A14. The voltage gain in a grounded-base amplifier is
medium.

A15. In a grounded-base amplifier, the input imped-
ance is low, and the output impedance is high.
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Common- or Grounded-Emitter Amplifier

The figure shows a common-emitter amplifier and its
vacuum-tube equivalent, the grounded-cathode ampli-
fier. The emitter and cathode are grounded. The input
signal is applied to the base and the grid, respectively,

Tube-Transistor Amplifier Comparison

+ OUTPUT
INPUT =
Ttk L
e 2o
4 GROUNDED EMITTER
o
ouUTPUT

: O
-=L GROUNDED CATHODE

and the amplified output is taken from the collector and
the plate, respectively. A phase reversal of 180° occurs
between the input and the output. The common-emitter
amplifier had these characteristics:

Input impedance is low, about 700 to 1,000 ohms.
Output impedance is high, about 50,000 ohms.
Current gain is about 50.

Voltage gain is high, about 500.

Power gain is very high, about 800.

Phase reversal occurs.

SRCARE IR

Common- or Grounded-Collector Amplifier
The figure shows a common-collector amplifier and
its vacuum-tube equivalent, the grounded-plate ampli-

Tube-Transistor Amplifier Comparison

E O

> R OUTPUT
P Ry

C
— t.:L_ C
By e L=

AAA

GROUNDED COLLECTOR

K —O0

|  OUTPUT

TC]
. -0

GROUNDED PLATE

T
s
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i 4

fier. Notice that the collector and plate are not at DC
ground, but at AC ground, due to the large capacitor
bypassing the battery. The input signal is applied to
the base and grid, respectively.

The output signal is taken from the emitter and cath~
ode, respectively. This circuit is also called an emitter
follower, and its equivalent is called a cathode follower.
The characteristics of the emitter-follower amplifier will
follow.

QUESTIONS

Q16. A common-emitter amplifier produces a phase
shift of

Q17. The voltage gain of a common-emitter amplifier
is----

ANSWERS

A16. A common-emitter amplifier produces a phase
shift of 180°.

A17. The voltage gain of a common-emitter amplifier is
high.

Emitter-Follower Characteristics

The gain of an emitter-follower and a cathode-fol-
lower circuit is always less than one. These circuits are
usually used to match impedances between two cir-
cuits. The common-collector amplifier has these char-
acteristics:

1. Input impedance is very high, about 300,000-ohms to
600,000-ohms.

2. Output impedance is low, about 100-ohms.

3. Current gain is about 50.

4. Voltage gain is less than 1.

5. Power gain is low, about —250. (The negative sign
means that power is consumed by RL.)

6. No phase reversal occurs.

TRANSISTOR CHARACTERISTICS

The performance of transistors, like solid-state di-
odes, is affected by temperature. A change in tempera-
ture varies the junction resistance. From the study of
diodes you learned that the PN junction has a negative
temperature coefficient. This changes the junction bias
and the current flow across the junction and therefore
affects transistor performance. For this reason, manu-
facturers list operating temperatures for their tran-
sistors.

TRANSISTOR CHARACTERISTIC CURVES

Do you remember how to obtain information from a
family of curves associated with vacuum-tube ampli-
fiers? Transistors have similar curves. The figure shows
the family of curves for both a pentode amplifier and
an NPN-type transistor connected as a common-emitter
amplifier. Notice the correspondence between Ip and
ic, Ep and Vc, and Ec and Is.

QUESTIONS

Q18. The emitter follower is best used for what pur-
pose?

Q19. The common-base circuit is most used as a

Q20. The------ --c---- circuit may best be used
as a power amplifier.
Q21. Use the Vc Ic curves to obtain beta.
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Tube-Transistor Characteristic Curves

Ep-lp CHARACTERISTIC CURVES
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ANSWERS

A18. The emitter follower is best used to match high-
impedance circuits to low-impedance circuits.

A19. The common-base circuit is most used as a volt-
age amplifier.

A20. The common-emitter circuit may be used as a
power amplifier.

A21.

Alc 19 — 12 mA 7 mA
L=—= = 70
Al 0.2 —01mA 0.1mA

<
[
»
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o CHARACTERISTIC
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TRANSISTOR SPECIFICATION SHEETS

Most transistor manufacturers present transistor in-
formation on specification sheets. These sheets are the
equivalent of a tube manual. The figure shows some of
the typical data supplied.

Typical Transistor Data Sheet

DC COLLECTOR
CURRENT mA

DC COLLECTOR
VOLTS

©F

X
Z
TYPICAL CIRCUIT OPERATION AT 25°C

LOAD
IMPEDANCE

f2vxxx]
—
==t

INPUT
IMPEDANCE

CIRCUIT wmo

COLLECTOR

BASE
EMITTER

NOISE FACTOR db

POWER GAIN db

CURRENT
AMPLIFICATION
FACTOR

BASE
RESISTANCE

IDENTIFICATION:

ELECTRICAL DATA

MECHANICAL DATA
CASE : MATERIALS

LEADS: LENGTH

COLLECTOR
RESISTANCE

EMITTER
CURRENT mA

AVERAGE CHARECTERISTICS AT 25°C

COLLECTOR
VOLTAGE

2N XXX JUNCTION TRANSISTOR AUDIO-FREQUENCY AMPLIFIER

won MAX COLLECTOR
x >N CURRENT mA

MOUNTING POSITION:

DIMENSIONS

MAX COLLECTOR
VOLTAGE

WEIGHT :

MAX JUNCTION
TEMP °C

Each manufacturer selects some of his own electrical
specifications for presentation on these data sheets.
However, many of them are alike for various manufac-
turers. Notice that the temperature at which these spec-
ifications were obtained is mentioned. Many of these
specifications differ at other temperatures. The maxi-
mum values listed are limiting values. Above these val-
ues transistor life and performance are impaired.
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QUESTION
Q22. Transistor data sheets give - - - - - - - - - - and
.......... specifications.

ANSWER
A22. Transistor data sheets give electrical and me-
chanical specifications.

WHAT YOU HAVE LEARNED

1. Semiconductors are materials that are neither good
conductors nor acceptable insulators.

®
2. Transistors and solid-state diodes replace vacuum
tubes because they are smaller, weigh less, are
more rugged, use less power, and have a longer use-
ful life.
®

3. Holes behave as though they were positively charged

particles.
®

4. Current flows through a forward-biased PN junction
but not through a reverse-biased PN junction.

5. Transistors function like valves to amplify signals,

6. The emitter, base, and collector of a transistor cor-
respond to the cathode, grid, and plate of a triode
tube.

®

7. The collector-base junction must be reverse-biased.

[

8. Transistor current gain (measured from collector to
base) is called beta (g8) and may be quite large. An-
other current gain (measured from emitter to collec-
tor) is called alpha (q) and is usually less than one.

9. The base of the transistor is very thin.

10. Holes in a PNP and electrons in an NPN transistor
are drawn to the collector by the voltage connected
to the collector terminal.

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.
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SWL Station Finder
(Continued from page 74)

READER PAGE
SERVICE NO. ADVERTISER NUMBER
25 Antenna Specialist 14
13 Avanti . 8
Barta .. ... .14
Bell & Howell Schools G 10-13
3 Browning Labs . . 40
Circuit Spewialist = 19
24 Cieveland institute of Electronics. 2nd Cover & p. 3
15 Cabra, Div., Dynascan Corp. .27
Cornell Electronics - 19
6 Electronics Distributors Inc, 2 503
8 Edmund Scientific Corp. . 7
26 Edsyn 34
2 EICO Electronics . 26
G. C. Electronics 18
1 Heath Co. .30-33
International Correspondence
Schools p. 98 & 3rd Cover
9 Internationa! Crystal Mfrs. .29
33 E. F. Johnson 16
McGee Radio 92
22 Midland .. 36
National Radio lnstntute 20-23
National Technical Schools 64-67
16 New-Tronics Corp. ... 6
23 Pace, Div., Fathcom Industries 38
12 Perma-Power, Div., Chamberlain Mfrs. 37
17 Progressive Edu-Kits 5
4,32 Radio Shack 24, 25, 39 & 4th Cover
Relco Electronics 19
19 Royce Electronics 15
18 Shakespeare 25
21 Siitronix 9
S5 Tab Books ’ . o= 28
7 Tri-Star 19
20 Teletronics Co. of America 91
Vintage Radio 34
Western Radio 19
Classified Pages 94-96
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tial is now published in TEL!

Ose year subscriptios rate: United States $6.00, Canadian & forcign $4 00

] ALL OF THE CO\STMTION PLANS ABOYE PLUS A ONE YEAR SUB~
SCRIPTION TO TELEPHONE ELECTRGNICS LINE: $29.95 AIRMAILED.

$29.95 AIRMAILED,
The complete reference book to your
LEGAL RIGHTS as a telephone sub-
scriber. Study toll evasion, tnnﬂs.
wiretapping, customer provided equip-
ment, and many more!
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Circle No. 20 On Reader Service Card

you can intermittently tap S1 to pro-
duce a series of CW *“dashes” and then
tune for the loudest “clicks” in the re-
ceiver. Or, if you have a beat frequency
oscillator (BFO) on your receiver, you
can adjust the BFO for a convenient
audio note (as in CW code reception)
and tune for best reception.

Do not place the station finder too
close to the receiver, or it may overload
the receiver. and result in broad tuning.
Place the receiver far enough away for
sharp tuning for best results. Tune the
station finder from the high frequency
end of the vernier dial (minimum capac-
ity) downward and toward the lower
frequency end to minimize the possibil-

the strongest signals as heard. in the
receiver.

When you have found a shortwave
station that you wish to listen to again,
depress S1 and zero beat the station
finder signal with the received station.
Do not retune or disturb the station
finder unit until the next day (at the
correct time of reception). Tune your
shortwave receiver until you hear the
station finder (but first push and hold
S1). You should then be able to find
the desired shortwave station close to
the frequency. You may have to fine
tune the receiver slightly to compensate
for warm-up drift of your receiver.

You can also use the station finder
to transfer the tuning of a shortwave
station from an uncalibrated bandspread
dial to another position on the main
tuning dial by zero beating the station
with the station finder signal. |

ity of receiving image signals; tune for

Antique Radio Corner
(Continued from page 81)

NEW 1975 FACT SHEET

[ Collectors of antique radio and wire-
less equipment can get an updated
Fact Sheet from ELEMENTARY ELEC-
TRONICS which includes information
on antique radio publications and
clubs, and a listing of public and pri-
vate radio and wireless museums. To
get your copy send a long stamped
? self-addressed envelope to Antique
Radio Corrter, ELEMENTARY ELEC-
TRONICS, 229 Park Avenue South,
New York, NY 10003.

published soon. Complete with photo-
graphs, schematic drawings, and other
valuable information, it will be avail-
able when you receive this magazine,
There will be complete details on
troubleshooting, restoring, replacing
parts, repairing the power pack, re-
placing the audio transformers, and re-
pairing the speaker of the model 40.
There were so many similar AC-oper-
ated Atwater Kent radios that the infor-
mation will be helpful when restoring
any Atwater Kent radio of this type.

The price of the booklet will be $3.00
postpaid. To expedite mailings it will
be available from three sources in the
United States. It can be ordered from
the author, Alan Douglas, Box 225,
Pocasset, MA 02559. It can be ordered
from the publisher, Antique Radio
Press, P.O. Box 42, Rossville, IN 46065.
And for those living on the West Coast
it can be ordered from Midco Enter-
prises, Box 15370, Long Beach, CA
90815.

Old-Time Projects. Art Trauffer’s
old-time radio projects have become so
popular with collectors and experiment-
ers that a list of those published is now
available. Many people have written to
Art requesting a list or reprints of the
many articles he has. written describing
how you can build his projects. He does
not have reprints because the material
is the property of the magazines he sold
the .material to. However he has com-
piled a list of the articles showing when
they were published and in which maga-
zine. In many cases you will be able
either to find old copies of the magazine
or you can write to the publisher.

The list will be available only from
Antique Radio Press, address above, for
$1.00 to cover the cost of printing,
mailing, and postage. |

Heathkit 1C-2100
(Continued on page 60)

the IC it will be zapped the instant you
turn on the power switch. You get only
one chance to get it right.

You will no doubt note after checking
the schematic diagram that the power
switch disables only the 15 VDC to the
IC; the main high voltage supply is on
all the time even though it doesn’t
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provide current when the IC is off (so
there’s essentially no power used). This
is not an error. According to Heathkit
the Sperry displays might require a
warm-up if the calculator is kept in a
cool or cold environment. By keeping
the high voltage on the display the
warm-up is eliminated and the calcu-
lator is ready for use as soon as the
on-off switch is closed.

Performance. The calculator works
as well as any other with the same fea-
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tures (anything different would give an
erroneous answer). If anything, its in-
dependent memory system makes the
IC-2100 more convenient than the aver-
age electronic slide rule pocket calcu-
lator. Also, the relatively large keys re-
duce the number of keying errors, while
the large display is a delight when doing
a substantial amount of calculations.
We gave the IC-2100 to several stu-

dents to help with their math homework
for a few weeks; their reaction was
“first class all the way.” And that’s
about the best recommendation it’s pos-
sible to give a calculator. The IC-2100
kit 'sells for $119.95 mail order direct
from Heath. See their advertisement in
this issue. For additional information on
the Heathkit IC-2100 circle No. 1 on
the reader service coupon on page 17. B

AFAN McMurdo
(Continued from page 69)

daily schedule are filled with “canned”
AFRTS programs.

The signal is fed simultaneously to
the “local” FM and shortwave trans-
mitters. Those transmitters, a Gates 50-
watt FMer and a 1,000-watt FRT-24
high frequency AM unit, are located
atop Transmitter Hill, three miles south
of McMurdo. The shortwave signals are
radiated from an omni-directional an-
tenna. The first scheduled SW programs
went out over the air in July 1974,

“We were thrilled,” says Carter,
“when we began getting favorable re-
ports from the isolated Antarctic bases.
Then we started receiving letters from
other countries whenever mail planes
came to visit. They added tremendously
to our already swelled heads!”

News From Home. Particularly ex-
citing to the Navy broadcasters were
the first reports of reception back home
in the States. Before Bill Carter’s tour
of duty ended, letters were received

from listeners in Canada, Australia,
New Zealand, England, and West Ger-
many.

At first, DXers’ requests for QSLs
caused a brief bit of consternation
among the Operation Deepfreeze

“brass.” By agreement, the various
countries engaged in Antarctic explora-
tion and research have deferred the
question of territorial claims to the
seventh continent. Antarctica is con-
sidered “international territory.”

Would the other nations consider the
broadcasts by the U.S., which could be
received outside Antarctica, a violation
of the agrecment? It wasn’t long be-
fore the answer became apparent. There
would be no international incident. And
DXers got their QSLs.

Though Carter, now a Navy chief,
has been reassigned to a communica-
tions instailation in Greece, the short-
wave broadcasts of AFAN McMurdo
go on.

If you want to add this exotic DX
station to your SWL logbook, try tuning
6,012 kHz between about 0900 and
1200 GMT. October and November
seem to be particularly good months for
Antarctic reception. Reports may be
sent to the public affairs officer. Naval
Support Force, Antarctica, FPO San
Francisco, CA 96692.

The McMurdo shortwaver is not and
probably never will be an easy SWL
catch. But with a reasonably good re-
ceiver, DX-ability, plenty of patience,
lots of lost hours of sack time, and
more than a little luck, you may hear
the southernmost—and coldest—DX sta-
tion in the world, AFAN McMurdo. m

A New Face for CB
(Continued from page 71)

pose of “spectrum management,” which
in plain terms means the FCC intends to
keep Class D CB for short range.

While these are the basic highlights
of the antenna proposals, it is clear
from the FCC Notice Of Proposed Rule
Making that they intend narrow tech-
nical parameters in terms of radiation
pattern (both horizontal and vertical)
and directivity—closely approaching, if
not the equal of, parameters for other
radio services.

Operating Procedures. The re-
mainder of the FCC proposal concerns
operating procedures such as waiting
periods, maximum transmission time,

what you can and cannot use CB for,
etc. There’s not too much of prime
interest at this time.

It is obvious that just the transceiver
and antenna proposals makes class D CB
a whole new ball game. With the re-
quirement of type acceptance for both
the transceiver and antenna, class D is
no longer different from any other com-
mercial radio service, and its cost will
certainly go up. No longer can-a trans-
ceiver be offered which does not meet
its advertising claims vis-da-vis FCC re-
quirements. For example, though pres-
ent CB transceivers are supposed to
have 100 percent modulation limiting,
few really do. You cannot get away
with this when you certify type ac-
ceptance, for if the FCC withdraws ac-
ceptance, the unit cannot be sold. Simi-

ELEMENTARY ELECTRONICS/May-June 1975


www.americanradiohistory.com

1"’

larly, fantastic, unrealized claims for
antenna performance could not be made
for type-accepted antennas; for again,
failure to meet the acceptance certifica-
tion will preclude further sales.

Since type acceptance even to mini-
mum standards means a specific in-
built level of performance and quality,
CB equipment under the new proposals
will, of necessity, reflect the pricing of
top-of-the-line, and we are now talking
of a substantial investment per CB sta-
tion—possibly well in excess of $500 for
a base installation.

Not Dead Yet. Even if the proposal'

should go into effect immediately, there
is really no reason not to go CB if you
need it. All equipment will be legal for
five years after the effective date of the
final rules. Whatever you purchase now
will be usable for, at least, its normal
life. (After five years, CB equipment
owes you nothing.) Then again, the
wheels of the FCC are known to grind
exceedingly slow, if at all, and it might
be one, three, or five years before there
is an effective date. Quite possibly, the
rules might never be substantially modi-
fied.

But as we've said, even under worse-
case conditions you’ll get at least five
years of active CB operations from
whatever CB gear you get now. At the
worst, the new proposals might limit
your inter-station contacts; for example,
you might not be able to use channel 11
for any purpose other than calling—but
that’s a small loss. Then again, some
channels presently used for inter-station
communications might be changed to
intra-station only, but that’s just guess-
work. Basically, CB will stay the same
for you for at least five years, and that’s
a long time.

Wondering? You might wonder, as
do others, what brought about this new
proposal which completely restructures
class D CB. Simple. CB has outgrown
its childhood. There is a heavy demand
for personal and small business radio
systems. There are few frequencies
other than 27 MHz where it can be
done so inexpensively and without dis-
ruption to other radio services. The
technology already exists, as evidenced
by the modern SSB transceiver and most
CB antennas, and there is no longer
any reason to allow a handful of “hob-
byists” to disrupt and retard the growth
of a complete communications system.
For each CB hobbyist there are possibly
a hundred potential users of CB for
business and pleasure, yet one single
hobbyist can tie up a channel almost
full time. This is not permitted in any
other radio service; why, then, is it
allowed for class D? Though the new
proposals don’t forbid hobby operations,
they do make it inconvenient and ex-
pensive. For example, communications
regarding the technical facilities being
used are forbidden and, therefore,
prima facie evidence of rule violation.
The FCC need no longer struggle to
make a case of ‘“hobbying” stick. If
they’ve got you on tape giving an S-
report or talking about your antenna
you've had it. As for expense, it's to be
questioned whether it’s worth in excess
of $500 just to hobby when the FCC is
considering a new class of amateur
radio license for Communicators requir-
ing no cocde test and a smattering of
rules and regulations, with equipment
costs for the “Communicator” possibly
well under $200. But Kathi has more to
say on that in her “CB Carousel” this
issue. &

TV DXing
(Continued from page 58)

perienced snowband DXers have a few
tips to offer the newcomer to this phase
of the hobby.

@ Try a 1/30th of a second exposure
if you have an inexpensive type camera.
An f5.6 setting is a good place to start,
but you may have to experiment.

@ Use a fast film, such as Kodak’s
Tri-X.

® A close-up lens may help but, regard-
less, make sure your camera is in focus
and you include the entire screen area.
@ Never—repeat, never—use a flash!
The light reflecting from the set’s glass
screen will wipe out your image. A
semi-dark room lighting is best. All the
light you need will come from the TV
screen.

® A tripod is useful to steady the
camera.

@ A snowy picture can be cleared up
somewhat by taking a time exposure if
you are shooting a non-moving image,
such as a test pattern or ID slide.

A free booklet, “Photographing Tele-
vision Images” (Pamphlet AC-10),
available from the Eastman Kodak
Company, Consumer Markets Division,
Rochester, N.Y. 14650, may be helpful.

Finally, there is a hobby club devoted
to all aspects of TV and FM DXing. It
is the Worldwide TV FM DX Associa-
tion (Box 163, Deerfield, IL 60015).
This club publishes a monthly bulletin
devoted to these types of DXing activi-
ties. Also available are other guides and
booklets that will help you whether you
are a newcomer or a veteran DXer.
Drop them a line for more information
on membership. ]
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SAUE THOUSANDS
OF DOLLARS

with the Super-sensitive
S & M A-4, The One Photo-Meter
That Does It Alll!

TRY ONE—FREE FOR 10 DAYS

Use your A-4 Meter with
dial lights as darkroom
PROS now do. It's easyto
use at the enlarger with
the % in. high EASEL
probe to determine accu-
rate exposures for B & W
and COLOR photos, cor-
rect paper for prints, and §
even ft. candle measure- A-s in Darkroom
ments. Action

Use your versatile battery-operated
A-4 with double sensitivity to do the work
of several instruments costing Thou-
sands of Dollars.

Use your A-4 to elimi-
nate waste of films and
prints, chemicals and
time, and to increase
production and earn-
ings.

; Use your A-4 with the
T~ f S in. dia. STANDARD
probe as a LIGHT
METER. Features? Four
sensitivity ranges: EV-
EVS-LV settings; ASA
settings from 310 25,000;
f/stops from 0.7 to 90; exposure trmes
from 1/15,000 sec. to 8 ;
hours. -

Special Graphic Arts
Applications? Ground- &
glass, contact printing,
color separation, screen-
ing, copying, standard-
1zing exposures from
camera to camera, even-
ness of lighting, film den- a.s in Ground-
sity readings, etc. glass action

3 ft. Standard Probe

Make this densi-
tometer with the
A-4 meter and
easy-to-build Light
Source.

Exposure_
Calculator

Attn: Wilfred M. Brown

SCIENCE & MECHANICS
INSTRUMENTS DIVISION, I
229 Park Ave. South, N.Y., N.Y. 10003

Send the meter and probe(s) with cable length
(3-12 ft.) as Indicated below. | understand that
it 1 am not satistied, | may return the meter I
within 10 days for a complete refund.

| S & M A-4 Graphic Arts Photo Meter.
[ $99.95 with _ ft. long Standard probe,
| exposure calculator and carrying case and |
manual.
| EXTRA PROBES
I [1$9.95 % inch high Easel probe with

ft. long cable

[3%9.95 % inch diameter Mini-probe with
ft. long cable

|
|
I [] Check or money order enciosed, ship ppd. :
I
|
|
|

[] Company Purchase Order attached.
| nAMmE 1

| Appress

| citv
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ELEMENTARY ELECTRONICS—is published Bi-monthly. The rate per word for CLASSIFIED ADVERTISEMENTS is $1.15
payable in advance—minimum ad $15.00. Capitalized words 40% per word additional,

ADDITIONAL INCOME

AEROSOL FIRE EXTINGUISHERS $2.98 and $3.98.
Distributors quantity price 87%¢ and 98%¢. Sample
of each $4.50. Trial Case of each $34.50 Postpaid.
AUTOMOBILE SIXTY SECOND TIRE FIXER. No
Tools, No Jack—Dealers Invited. Sample and Details,
$4.98. Trial Case $35.00 Postpaid. Warren, 6922
Congress, Detroit 48207.

WANTED—-Mall

Order Dealers. Earn Outstanding

Profits. Free Information. "SCHULT,” 5-B Fordyce
Court New Milford, Conn 06776.
GAMBLERS—~FREE Detans Win meume income

from Dice. Roulette, Thoroughbred, Harness, Dog
Racing. Guaranteed. Research, Box 551- EE, Mineola,
NY 1150

FREE information. How to make money with
second income. DUBOIS, 20 Pine Street, Wolcott, CT
06716.

$1,000 MONTHLY!! Stuffing Envelopes And Clipping
Newspapers: Send Stamped Addressed Envelope. JOY,
Box 936-A, Hyattsvllle MD 2078

EARN, Make Signs, Information, Sample 25 cents.
Northern Products. Castleton, NY 12033,

EARN Extra Money From Home Stuffing and ad-
dressing envelopes. For details send stamped self-
addressed envelope: B. Ruderer, 98-25 Horace Hard-
ing Expy, Corona, NY 11368.

AGENTS WANTED

PART Time Help Needed. Crystal Palace, Box 111.
Raoseville, CA 95678

$800.00 DAILY selling replacement windows. De-

tails Free. Write: Replacement Window Corporation.

R;D"’i 31'.1 Rose City Industrial Park, N. Little Rock,
2117,

AUTHOR'S SERVICE

PUBLISH your own book! Join our successful au-
thors: publicity advertising promotion, beautiful
books. All subjects Invited. Send for free manuscript
report and detailed booklet. Carlton Press, SMQ, 84
Fifth Avenue, NY 10011.

AUTO PARTS AND ACCESSORIES

BOOK of Alternator/Generator rebuilding. Write:
g-éel%elund Engineering, P.O. Box 5717, Las Vegas, NV

STOP auto theft AFTER DARK our new concept
actually enlists aid of DOllce $2.00. Autotech, Box
161A, Fayville, MA 0174

AVIATION

HANG GLIDING handbook. 200 pages. $5.95 post-
paid. Poynter, Box 4232-Y, Santa Barbara, CA 93103.

BIG MAIL

RECEIVE mall galore! Natlonal llstmg $1.00. Sullins,
Box 1313-EE, Brunswick, GA 315

BLUEPRINTS, PATTERNS & PLANS

PLANS, Kits, Parts, for High Power Linear ampli-
flers. Catalog 35¢. M.T.O., P.O. Box 468, Linden,
CA 95236.

NEW CRAFT PRINT CATALOG-—Choose from over
100 great easy-to-build plans. Send $1.25 (completely
refunded with your first order). BOAT BUILDER,
(CPaDlv )—229 Park Avenue South, New York, NY
1000

BOOKS & PERIODICALS

FREE Lists!
Books.” Inexpensivel
Danbury, CT 06810.

740 World Famous interesting ‘‘Blue
DC. Chassey, 21 Ridge Road,

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Mailorder! Helped others
make money! Free Proof! Torrey, Box 318-TT, Ypsll-
anti, MI 48197.

BUSINESS OPPORTUNITIES—Cont'd

BUSINESS OPPORTUNITIES—Cont'd

MAKE Magnetic Signs. Big Details.

Unlversnl Lenora KS 67845

Profits.

1000% PROFIT Bronzing Baby Shoes. Free Litera-
ture. NBC-DG, Gower, MO 64454

‘HOW To M?&e M;xey Addressing, Malling En;elopes.
Offer Detalls 10¢. Lindbloom Services, 3636 Peterson,
Chicago 60659.

FREE Secret Book ‘2042 Unique, Proven Enter-
prises.’’ Fabulous ‘Little Knowns'* Work Home!
HAYLINGS-E14, Carlsbad, CA $2008.

$30.00 HUNDRED Stufing Our Circulars Into
Stamped Addressed Envelopes. Immediate Earnings,
Beginners Kit $2.00. COLOSSI, 1433-61 Street, DC-4,
Brooklyn, NY 11219,

FREE BOOK ‘'999 Successful, Little-Known Busi-
nesses.”” Work Home!

Plymouth 14FE, Box 1056,
Weston, CT 06880.

MAIL Baby Catalogs to New Mothers for Big Profits!
Detans 25¢. Volz-I0 Ypsilantl, MI 48197.

MAILORDER Dealers Wanted. Earn -~outstanding
profits using tested promotions! Executive type
business. Rutward-LW, Georgetown, CT 06828.

MAKE YOUR CLASSIFIED AD PAY. Get “‘How
to Write A Classified Ad That Pulls.’’ Includes
certificate worth $2.00 towards a classified ad in this
publication. Send $1.25 (Includes postage) to R. S.
Wayner, Davis Publications, Inc., Dept. CL, 229 Park
Avenue South, New York, NY 10003.

MAILORDER BEBINNERS LIBRARY. Learn Pro-

fessional Secrets Inexpensively! Write: HOW, Box
4457DC3, Downey, CA 90241
SELL Carded Merchandise: Combs, Novelties,

Carleton House (I 0Q.), La Mnrque TX 71568

BECOME our Mall Order Distributor wlth $150
investment. Free brochure. Audit Controls, 35
Brookside Av., Falr Lawn, NJ 07410.

RECEIVE $250.00 per 1,000-stuff envelopes. Earn
immediately—Details 25¢—Saffar, Box 1956EE, Atlanta,
GA 30301.

MAILORDER Millionaire helps beginners make $500
weekly. Free Report reveals secret plan! Executive
1G5, 333 North Mlchlgan, Chlcago 60601.

ANNOUNCING: How to Raise $100.00 to $1,000,000.00!{
Caplml EE, Dawsonv“le GA 30534

PHOTO Button Machines. Sample Button, Brochure
$1.00. Coffman, 1973H, Glenhaven, Abllene, Texas
79603.

OWN Your Own Business! Correspondence Club
Magazine, Information. Detalils 25¢. Destiny, Box 5637-
BC Reno, Nevada 98503.

ESTABLISH Successful mallorder business. Free
samples! Mears-BC, 5363 Essex, Alexandria, VA 22311.

FREE MAILORDER OPPORTUNITY PARTICU-
LARS—CUTLER, Rockland, DE 19732,

PROFIT 2 to 3 times your cost on hundreds of prod-
ucts. Gift items, noveitles, toys. carded merchandise,
1001 others. $1.00 brings glant catalog, refundable on
first order. Keystone Distributors, Dept KD-1, 300
North Penn St.xeet WEst Chester PA 19380

INSTANT Money! Plastics are the wave of the
future. Big Profits Now! At home! Spare Time! Ma-
terlals costing 11¢ bring back $2.58 profits im-
mediately. Free information. Rush name on postcard
%(i anéner. Room LC-107-EE, 1512 Jarvis, Chicago,

6062

ASK For Money (never repay) International,
Lawrence Drive, Benton Harbor, MI 49022,

BORROW ANY AMOUNT. Enjoy A-1 credit. Keep
money in bank, get 80% more. Send Stamp. Vernon,
Box 15010 HH, Oklahoma City 173107.

AMAZING!! Own Collection Agency!! $1,000.00
Monthly Possible. Master EE Dawsonvllle GA 30534.

$2,000 MONTHLY Selling Information by mail. J & J
Gift, Box 699B, Rimpau, Los Angeles, CA 90019.

2148

150 WEEKLY stufing our sales letter into stamped
addressed énvelopes. Immediate income! Detalls 25¢.
Lily, Box 4967-F55, NYC 10017.

BEAT The Recession, Manuscript of opportunities.

risks, rewards. $3.95. Talam, Box 231, Franklin
Square. NY 11010.

HOW To Succeed in your own business. Free Ex-
citing Details. Amour, 1709D Preston., Saskatoon,

Canada STH 2V7.

$30.00 PER HUNDRED ADDRESSING ENVELOPES.
IMMEDIATE EARNINGS. Beginners instructions
$1.00 (Refundable). Ron Ramona, P.O. Box 7274.
Corpus Christi, TX 78415.

BUY IT WHOLESALE

NEW GIANT WHOLESALE CATALOG Unusual
items $2.00 refundable with first order. Winchester
Ente;pgises, 2807SS Hargrave Street, Philadelphisa,
PA 18136.

DETECTIVES

CRIMEFIGHTERS!
Catalog $1.00 Refundable.
Washington 88111.

DO IT YOURSELF

Investigators-Detectives-Police,
Don-Q. Box 548, Seattle,

ELECTRONIC organs. Books. technical In

formation. Stamp 51, Clay, NY

follos,
13041.

BUILD or Rewind Your Own Transformers. Manual
$6.00 shows how easy It is. M.T.O., P.O. Box 468,
Linden, CA 95236.

OVERHEAD Garage Doors, All Types Since 1949.
Complete Doors, Parts, Springs. Instructions, Electric
Operators, Radlo Controls, Get Facts TOLL FREE.
Compare our Wholesale Prices. 800-631-5656 Natlon-
wide (New Jersey Residents—800-872-4980) Ridge Door.
Monmouth Junction, NJ 08852.

LOGIC Probe Kit!(! Now a digital Legic Probe
Kit at a realistic price. Red. Green, and yellow light
omitting diodes signal the presence of logic levels
encountered in TTL digital circultry. Utilization of
transistor and integrated circuit switching techniques
permit the Digapeake-A to indicate logic 1, logic 0,
and pulsing circuit conditions. Complete Kit including
easy instructions is available now from: Chesaveake
Digital Devices Inc., Dept. C.. P.O. Box 341, Havre
de Grace. MD 21078. Satisfaction Guaranteed. Order
yours todav. $14.85 plus shipping. Maryland residents
sdd Tsx Please.

STEREO to QUAD for $10.00. Simple lnstructlons
for Quad-Effect addition to your Stereo System,
$2.00 to: Quad, 1026 Dawson, Long Beach, CA 90804.

EDUCATION & INSTRUCTION

ACUPUNCTURE TRAINING Correspondence Course.
Supplies! Tsang, Box 218W, Toronto, Canada M6M
4Z2.

COLLEGE DEGREES BY MAIL. Free Information.
Write: Success Institute, 1435 North Belford, Dept.
BSEE, Pasadena, CA 91104.

SHORTCUTS To Success! Speciallzed Knowledge. 75
Categories to choose. Free Literature. CIEE-39, Box
20345, Jackson MI 39208.

FREE Details about highly effective and thorough
course in Digital Electronics. Cost of course—$10.00.
Your success guaranteed or $11.00 refunded! Dynasign,
POB 60EE, Wayland, MA 01778.

USED Courses! Books! List 10¢, Smith’s 124 Mari-
borough, Salem, MA 01970.

Detalls Box

COLLEGE Degrees By Mall, Free

3199D, Pasadena, CA 91103

DESIGN your own power supply and regular cir-
cults. Twenty pages of circuit analyses and design
examples, 8Y%xl1l, $2.00. MIDWEST DESIGN, Box
163, Stevensville, MI 49127.

INFORMATIVE BOOKLET-'‘How to Write a Classi-
fied Ad That Pulls.” Includes certificate worth $2.00
towards a classified ad in this publication. Send $1.25
{includes postage) to R. S. Wayner, Davls Publica-
tions, Inc., Dept. CL, 229 Park Avenue South, New
York, NY 10003.

THERE 1S NO CHARGE FOR THE ZIP CODE —PLEASE USE IT IN YOUR CLASSIFIED AD
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To be included in the next issve, please send order and remittance to R, S.Wayner,
ELEMENTARY ELECTRONICS, 229 Park Avenue South, New York, N.Y. 10003

ELECTRONIKC EQUIPMENT & SUPPLIES

FOR INVENTORS

MONEYMAKING OPPORTUNITIES—Cont'd

FREE 36-page catalog, updated 5 times a year.
Everything for the electronics hobbyist—from TV an-
tenna wire to the latest stereo music equipment. ELEC-
TRONIC DISTRIEUTORS, INC. 4900 N. Elston Ave..
Chicago, IL 60630 EE-3.

ELECTRONIC Siren (IC & transistor hook to your
speaker) very lond adjustable tone. Simple plans
$4.00. Globe, 1304 Midland Avenue, Yonkers, NY
10704.

CARBON FILM RESISTORS. Brand new as low as
21, ¢. FREE samples and specifications. Components
Center-EE, Box 134, New York, NY 10038.

" WHOLESALE ELECTRONICS components. Catalog
of bargains, 25¢ refundable with order. ATLANTIS,
P.O. Box 12654E, Tucson AZ 8571I.

EMPLOYMENT INFORMATION

AUSTRALIA-WANTS YOUI!! 50,000 Jobs'! Paid
Transportation—Lztest Information and Forms $1.00.
H&M, Box 780-A, Ft. Huachuca, AZ 85613.

FARMS, ACREAGE & REAL ESTATE

GOVERNMENT LANDS DIGEST. A Monthly review
of government Real Estate offerings throughout the
U.S.A. . .. Free subscription information! . . . DIGEST.
Box 25561-DP, Sealtle, WA 98125,

FOR THE HOME

who wants the satisfaction and
economy of repairing, furnishing and maintaiining
the furniture in his home. Send $1.25 to FURNI-
TURE, 228 Park Avenue South, New York, NY 10003.

FOR anyone

GOVERNMENT SURPLUS

GOVERNMENT Surplus Information, P.O. Box 502,
Pasadena, TX 77501

HI-FI EQUIPMENT
CANADIANS—Free Hi-Fi discount catalog. Name
brands, immediate delivery from our huge stock. Etco.
Dept. AA, Box 741, Montreal "A".
HOBBIES & COLLECTIONS
FREE CATALOTG: Electronic supplies—kits for the

hobbyist. Low pr ces. Anklam Electronics, 4709 nth,
6th St., Wausau, WI 54401.

CASH-Royalties for patented. unpatented inven-
tions. Global Marketing Sérvice 139-D Lake Merced
Hill South, San Francisco, CA 94132.

LOGIC
LOGIC NEWSLETTER, Design, Theory, Construc-

tion, Sample copy $1.00. Logic Newsletter, POB 252,
Waldwick, NJ 07463.

MAGNETS

FDEE flexible magnetic strip with, 20 dise, or
10 ber, or stick. or 8 assorted magnets, $1.00.
Any ) sets $4.50. Magnets, Box 192-FE, Randalls-
town, MD 21133.

MAIL-ORDER OPPORTUNITIES

FREE! Free! Free! Details On The Fantastic Dacs
world Wide Mail Order Millionaires Club! Send Your
Name and Address to: Diamond Mail Order Service.
32:( 658310, Station 'L Vancouver, B.C. Canada

P 6E4.

MAKE MONEY in your own Mall Order Business.

Profits unlimited. Free Detalls. VAN, Box 1786,
Hawaiian Gardens, CA 90716.
MISCELLANEOUS

LOCKED OUT! Pick A Lock Tool Kit Helper $1.95.
Wagar's, 169 Clover Drive, Upper Lake, CA 95485.

NEVER WON ANYTHING? Anyone can win sweep-
stakes contests! Free details. Services, Box 644-SFE,
Des Moines, 1A 50303.

START easy business at home. Free moneymaking
Icacts. Burglatrap, Dept. D, Box 167, Big Bear Lake,
A 92315.

BUYING $5.00 Biils, Free Information. Send NO
smlnxoxgy. Chubb, #116SM, 1800 Market, San Francisco
4 5

AMAZING new Tongue Cleaner,
tongue, and makes Your mouth f{eel
Try it, only $2.98. Asha Enterprises,

(BC-4), Hayward, CA 94544.

cleans your
really clean!
405 Sycamore

Proven method Guaranteed
DD, P.O. Box 82, Watervliet, NY

STOP SMOKING!
Send $1.00 to:
12189.

**COLLECTORS'' Genuine Mink and Sable Roses,
Two Scent Floral Bowls, Electronic Calculators,
Novelties, 40% off wholesate. No Duty U.S. Cus-
tomers, Catalogue $3.00. Kings Crown Agencies, Box
1432, Bonnyville, Alta, Canada.

HOME WORKSHOP SUPPLIES

26 WEEKEND BUILD-IT PROJECTS—Practical de-
signs for home/shop buffs who enjoy working with
wood, tools, materials and techniques. Send $1.25
for your copy {includes postage) to Davis Publica-
tions, Inc., 229 Fark Avenue South, New York, NY
10003.

HYPNOTISM

AMAZING self -hypnosis record releases fantastic
mental power. Instant resultst Free trial! Write:
Forum (AF5). 333 No. Michigan, Chicago 60601.

FREE Fascinating Hypnosis Information! Startling!
DLMH, Box 487, Anaheim, California 92805

INVENTIONS WANTED

SELL YOUR INVENTION To Large Hong Kong
Factory Complex. License for Cash/Royalties. SEND
“*HANDBOOK and GUIDE
FOR INVENTORS'. RS (NORTH AMERICA) EE-5,
P.O. Box 1936, Beverly Hills, CA 90213.

BURGLAR Alarm. Do-it-yourself. Complete Plans,
gisg.zBlgrgIstrap, Dept. M, Box 167, Big Bear Lake.
315.

SELF-IMPROVEMENT BOOKS, FREE
tion. JNH, Box 74-H, Clear, AK 99704.

Informa-

MONEYMAKING OPPORTUNITIES

STUFF MAIL ENVELOPES!! $250.00 profit per
thousand possible. Offer details: Stamped self-ad-
dressed envelope. Kings, B-21487K-35, Ft. Lauderdale,
FL 33316,

$35.00-HUNDRED. Put our Brochures
addressed-stamped envelopes. Details:
720C East South Blvd., Troy MI 48084.

into pre-
$1.00 F&F,

STUFF ENVELOPES $500/Thousand. Send stamped
addiessed Envelope. Mantor House, Dept. 8 SMS7,
Minoa, NY 13116.

MAKE YOUR CLASSIFIED AD PAY. Get “How to
Write A Classified Ad That Pulls.” Includes certificate
worth $2.00 towards a Classified ad. Send $1.25 (in-
cludes postage) to R. S. Wayner. Davis Publications,
Inc., 229 Park Avenue South, New York, NY 10003.

BECOME NOTARY PUBLIC-Have a dignified side
line! Free details. Stationers Exchange, P.O. Box 617,
Kilgore, TX 75662.

For Greater Classified
Savings...Results...and Profits...

HOW to Make Money Writing Short Paragraphs.
Information Free. Barrett. Dept. C-21-A, 6216 N.
Clark, Chicago 60660.

$1,000./MONTHLY Possible Stuffing Envelopes, Free
Supplies. Rush stamped, addressed envelope. Ameri-
can, 3A, Coaldale, PA 18218.

START NOW! Mall Order. Importing, Drop-ship-
ping, Wholesale Buying, Foreign Suppliers, More. In-
formation on our Books and Directories. Free Brochure
.. . Prescott Studio, 24-M Wildwood, Greenfield. MA
01301.

“EASY homework earnings Addressing Envelopes.'
newest report teaches many profit procedures: start
spare time; build for future. Information. Hughes.
Route #1, Box 4-B7, Senola, GA 30276.
$250.00 per thousand. Rush
Bay Industry, Box

STUFF Envelopes.
Stamped Addressed Envelope.
591-A. Sandusky, OH 44870.

MAKE MONEY WITH YOUR IDEAS. New Booklet
reveals how you can get PAID for just ''Thinking.'
Learn how to protect and SELL your ldeas. Just
$1.50. GSM, Box 3365-A., Stamford, CT 06905.

TREMENDOUS profits; Clipping Newspaper items
for us. Detalls 50¢. Diaz, 2 Edinboro,- Marlboro, MA
01752.

MAKE MUCH MONEY! From Home Spare Time
No Investment. No Gimmicks. Rush 25¢ plus stamped
self addressed envelope. OPPORTUNITIES UN
LIMITED, Box 7305. Hollywood, FL 33021.

MAKE $8 on every $10.00 order! Details $1.00,
GMB, 2073 Cedar Hill X Rd. Victoria, B.C. V8P 2R5.

$30.00 HUNDRED Stuffing our circulars into stamp-
ed addressed envelopes. Immediate earnings. Begin-
ners Kit $2.00. ENTERPRISES, 1641 61 Street,
Brooklyn, N.Y. 11204.

MAKE MONEY WITH YOUR IDEAS. Turn your
ideas into cash. Booklet shows how anyone can do
it. $1.50. Laugh 'N House, Inc., 6990 Lake Ellenor,
Suite 122-E. Orlando, FL 32809.

MAKE $50,000 YEARLY!! 1,000 EXCITING Money
Making Businesses You Can Begin At Home. Infor-
mation Catalogs $1.00. A & B COMPANY, 507 Fifth
Avenue, RM 307, New York, N.Y. 10017.

MUSIC & MUSICAL INSTRUMENTS

ELECTRONIC organs. Books, folios, technical in-
formation. Stamp 51, Clay, N.Y. 13041

OF INTEREST TO WOMEN

$100.00 WEEKLY POSSIBLE stufling—malling pre-

stamped envelopes! Free supplies! Detalls, send
stamped self-addressed envelope. Wright, 949 Broad-
way, 602-102, NYC 10010.

PERSONAL

JAPANESE introductions! Girls’ photographs, de-
scriptions, brochure, details., $1.00. INTER-PACIFIC
Box 304-SC, Birmingham, MT 48012.

SINGLE? Widowed? Divorced? Nationwide introduc-
tions! Identity, Box 315-DC, Royal Oak, MI 48068.

JAPANESE Girls Make Wonderful Wives. We have
large number of listings. Many interested in marriage.
Only $1.00 brings application, photos, names, descrip-
tions. questionnszire. Etc. Japan International, Box
1181-AA, Newport Beach. CA 92663.

CONTRACEFTIVES FOR MEN-by mail! Sambples

and Catalogue—$1.00. POPLAN. Box 2556—Dept.
DCG-1b, Chapel Hill, N.C. 27514.
MORE @D

Place your ad in one of our SPECIAL COMBINATIONS: Business Group, Science & Mechanics, or Davis Combination.
Each Combination is designed to give your ad the largest audience available. For further information write to
R. S. Wayner, Classified Ad Manager Davis Publications, Inc. 229 Park Avenuve South, New York, N.Y. 10003.
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Classified
Continued

PROFITABLE OCCUPATIONS

SONGWRITERS

$1,000 MONTH Malling Letters. Guaranteed. Free
Details. Sandco-10, Ceres, CA 85307.

RADIO & TELEVISION

EXCITING offer! Send poems, songs.

Crown Music,
49-RX West 32, New York 10001,

STAMP COLLECTING

PERSONAL—-Cont'd

“DATE WITH DIGNITY" Professional Matching.
Drawer 6765, Fort Worth, 76115 (817) 921-0281 Anytime.

WHO wants the suffering and pain of heart attack.
Avold or over come. Satisfaction guaranteed. Free lit
erature. Steward’s Report, P.O. Box 312EE, Grandyville,
Michigan 49418.

BEAUTIFUL MEXICAN GIRLS Wanting American
Boy-Friends. Details, Photos ‘'Free."" World, Box
3876-DC. San Diego, CA 92103.

MARRY Me: 1200 Lonely Ladies, Fotos/Details free.
International Partners: Box 737, Ft. Lauderdale, FL
33302

X-FILMS—Lovelace, Others. Sample $1. 00 (Relund-
able). Action, 217DP Port Richey, FL 33568

ESCAPE from debts and bxll collectors! Have
AAA-1 credit everywhere. Free report reveals secret
plan! Credit 4G5, 333 North Michigan, Chicago 60601.

LONESOME? Need someone to write to? Send age,
sex, color and $1.00 to: Names, Box 1001, Findlay,
OH 45840

DATES GALORE! Meet exciting sihgles—anywhere.
Free application: DATELINE, Alpha, OH 45301.

PHOTOGRAPHY—PHOTO FINISHING
& SUPPLIES

SAVE HUNDREDS OF DOLLARS!!! Make your own
S & M Densitometer. Send $3.00 for detailed drawings
and instructions. A must for successful photography
in your darkroom. Order direct: S & M Instruments.
Dept. EE5, 229 Park Avenue South, N.Y., NY 10003.

TV TUBES 36¢ each. Send for Free 48 page color
catalog. Cornell, 4217-W University, San Diego. Cali-
fornia 92105. »
**Coil Wind-
Laboratories,

"ONE Tube DX'er'’' Handbook—50¢.
ing''—50¢, Catalog 25¢, refundable.

1477-G, Garden Grove, CA 92642.

A NEW CANADIAN MAGAZINE, "Electronics Work-
shop ** $5.00 yearly, sample $1.00. ETWCO, Box 741
* Montreal, Cannda.

FREE Electronics Catalog! Plnns Kits, Tubes, Secur-
ity Equipment, etc. McCord Electronlcs Box 276-F,
Sylvania, Ohlo 43560

HEAR POLICE/FIRE Dispntchersl Catalog shows
exclusive Directories of '‘Confidential'’ channels, Re-
celvers. Send postage stamp. Communications, Box
56-DA, Commack, N.Y. 11725.

INDIVIDUAi. aiaams, servicing manuals, Radio-
Television. Information. Supreme Publications, 1760
Balsam, Highland Park, IL 60035

REMAILING SERVICE

ASTONISHMENT. Remails
Pawala, 2636 Milledgeville,

from Georgia 25¢.
Augusta GA 30906.

SALESMEN—DISTRIBUTORS

AUTOMATIC Fishhooks, Profitable samples, $2.00
(refundable), Arons, 61 Mastic Beach, New York 11951.

SCIENCE & CHEMISTRY

LASER Catalog 60¢, Plans CO2 $1.50. HeNe $5.70.
Ruby 3%6.60. Moynihan, 107 Brighton, Atlantic City,
New Jersey 08401.

OLDER U.S. on approval. Surprisingly good Adults
only, please. Engle, Box 208C, Lowell, MI 4833

107 DIFFERENT Stamps 25¢. Approvals. Valley
stamp Co.. Box 32. Amherst, WI 54406.

100 MINT BRITISH EMPIRE $2.00. B. MALOVER,
Box 841, Southfield, MI 48076.

START YOUR OWN BUSINESS

FREELANCE NONFICTION WRITING is highly
profitable! Cash in on your talent! Details airmailed.
VgRITER‘S UTOPIA, Box 2606EE, Vancouver, WA
98661.

SURPLUS EQUIPMENT

GIANT Bargain Packed Canadian Surplus Cntalozs
$1.00 Etco Electronics-DG, Box 741, Montreal ""A'’

TIPS FOR THE HOME, ETC.

PRACTICAL tips for home, garden and workshop
are in *'1001 How-To Ideas.’’ Send $1.00 for your copy
includes postage to 1001 How-To Ideas, 229 Park
Avenue South, New York, NY 10003.

WELDING EQUIPMENT & SUPPLIES

ELECTROPLATING EQUIPMENT, Portable Platers,
Supplies, and "“Know-How''. Build your own tanks
for nickel, chrome etc. Easy-to-install PVC liners.
Rectifier components all sizes Schematics, parts lists,
formulas. operating Instructions for all plating.
Guaranteed to save you 25%-75%. Some good used
units for sale. Free details. Platers Service Company,
1511-EE Esperanza, Los Angeles, CA 90023

YOU’'LL MAKE
MONEY

SAVE

MONEY TOO -

BY READING and ANSWERING

THESE CLASSIFIED ADS

HOW TO SOLVE YOUR STORAGE PROBLEMS

#J-TA—Tape Album (holds 6)
#J-R7—45's (holds 20)
#J-R10—10" Records (holds 20}
#J-R12—12 Records (holds 20)

RECORD
AND
TAPE
CASES

JESSE JONES BOX CORP., Dept TH-JF75 P.O. Box 5120, Phila., Pa.19141
I (POSTAGE PREPAID IN USA ONLY) l

quantity DELUXE CASSETTE
I — {}JC-30 $11.95 ea., 3 for $33. (O Black [J Brown ({1 Green STORAGE CASES

— #JC-60 $16.95 ea., 3 for $48. [J Black [ Brown [J Green (Includes presensitive labels for
I Check colors for the items below [J Black [ Brown [0 Green titling)
I — . #J-TA—Tape Album $5.95 each, 3 for $17

#J-R7—45's $5.95 each, 3 for $17

e |

I—_#J -R10—10" Records $6.50 each, 3 for $18.50
#J-R12—12” Records $6.50 each, 3 for $18.50

|Cj | enclose check or money order in amount of $

I Name

I Address

l City. State Zip

WITH A TOUCH
OF STYLE

Decorative, sturdy, in rich leatherette. Exclusive
design on back is gold tooled on Black, Brown, or
Green—sides black. Center divider separates
records up to 20 in original jackets. Tape Cases
hold 6 tapes in their original boxes. .

#JC-60 holds 60 Cassettes. 13%2"
high, 125%" deep, 5¥2” wide. Storage
slots are tilted to keep cartridges
from falling out. Outer case
embossed in gold on black, brown
or green.

#+JC-30 holds 30 Cassettes. 512"
high, 612" deep, 5%2" wide. Same
color choices.
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101. Kit builder? Like weird products?
EICO’s 1975 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, tran-
sistor RF mixers & amps, and other comm.
products).

103. See brochures on Regency’s 1975 line-up
of CB transceivers & scanner receivers (for
police, fire, weather, & other public service
emergency broadcasts ).

104. Dynascan’s new B & K catalog features
test equipment for industrial labs, schools,
and TV servicing.

105. Before you build from scratch, check the
Fuir Radio Sales latest catalog for surplus
gear.

106. Get Antenna Specialists’ cat. of latest
CB and VHF/UHF innovations: base
mobile antennas, test equipment (wattmeters,
etc.), accessories.

107. Want a deluxe CB base station? Then
get the specs on Tram’s super CB rigs.

108. Compact is the word for Xcelite’s 9 dif-
ferent sets of midget screwdrivers and nut-
drivers with “piggyback” handle to increase
length and torque. A handy show case serves
as a bench stand also.

110. Turner has colorful booklets on their
Signal Kicker antennas, which are computer
optimized for CB. Another booklet covers
their communications microphones.

111. Midland’s line of base & mobile CB
equipment, marine transceivers & accessories,
and scanner receivers are illustrated in a new
full-color 16-page brochure.

112. The EDI (Electronic Distributors, Inc.)
catalog is updated 5 times a year. It has an
index of manufacturers literally from A to
X (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 all the facts on Progressive Edu-Kits
Home Radio Course. Build 20 radios and
electronic circuits; parts, tools, and instruc-
tions included.

116. Get the HUSTLER brochure illustrating
their complete line of CB and monitor radio
antennas.

117. Teaberry’s new 6-page folder presents
their 6 models of CB transceivers (base and
mobile): 1 transceiver for marine-use, and 2
scanner models (the innovative ‘“Crime
Fighter” receiver and a pocket-size scanner).

118. CBers, GC Electronic’s 8-page catalog
offers the latest in CB accessories. There are
base and mobile mikes; phone plugs; adap-
tors and connectors; antenna switchers and
matchers; TV1 filters; automotive noise sup-
pressor kits; SWR Power and FS meters, etc.

146. Robyn International has 4-color “spec”
sheets for each model of their CB (base and
mobile) transceivers and monitor-scanner
lines.

128. A new free catalog is available from
McGee Radio. It contains electronic product
bargains.

: LITERATUR
LIBRARY

119. Browning’s mobiles and its famous Gold-
en Eagle base station, are illustrated in de-
tail in the new 1975 catalog. It has full-color
photos and specification data on Golden
Eagle, LTD and SST models, and on
“Brownie,” a dramatic new mini-mobile.

120. Edmund Scientific’'s new catalog con-
tains over 4500 products that embrace many
sciences and fields.

121. Cornell Electronics’ “Imperial Thrift Tag
Sale” Catalog features TV and radio tubes.
_You can also find almost anything in electron-
ics.

122. Radio Shack’s 19'*5 catalog colorfully
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.

123. Get Lafayette Radio’s “new look” 1975
catalog with 260 pages of complete elec-
tronics equipment. It has larger pictures and
easy-to-read type. Over 18,000 items cover
hi-fi, CB, ham rigs, accessories, test equip-
ment and tools.

124. Mosley Electronics reports that by popu-
lar demand the Model A-311 3-element CB
beam antenna is being reintroduced. Send
for the brochure.

125. RCA Experimenter’s Kits for hobbyists,
hams, technicians and students are the an-
swer for successful and enjoyable projects.

127. There are Avanti antennas (mobile &
base) for CB and scanner receivers, fully de-
scribed and illustrated in a new 16-page full-
color catalog.

129. Semiconductor Supermart is a new 1975
catalog listing project builders’ parts, popular
CB gear, and test equipment. It features semi-
conductors—all from Circuit Specialists.

130. There are over 350 kits described in
Heath’s new catalog. Virtually every do-it-
yourself interest is included—TV, radios,
stereo & 4-channel, hi-fi, etc.

131. E. F. Johnson’s new full-color catalog
for CB transceivers and accessories is now
available. Send for a free copy. They also
have a free brochure on their line of scanner
receivers.

126. BUF Enterprises has an interesting cata-
log you'd enjoy scanning. There are geiger
counters, logic cards, kits, lenses, etc.

132. If you want courses in assembling 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. It describes 100’s of books for
hobbyists and technicians—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 listing of TV, radio and
general servicing manuals.

137. Pace Communications has a packet of
information for you. The “Citizens two-way
radio” answers all the questions from how
to operate one to how much they will cost to
operate. A booklet on Pace’s scan/monitors to
keep you informed is included.

138. Shakespeare’s new pocket-size catalog
lists and describes their full line of fiberglass
CB antennas, mounts and accessories offered
in 1975.

144. For a packetful of material, send for
SBE’s material on UHF and VHF scanners,
CB mobile transceivers, walkie-talkies, slow-
scan TV systems, marine-radios, two-way
radios, and accessories.

145. For CBers from Hy-Gain Electronics
Corp. there is a 50-page, 4-color catalog
(base, mobile and marine transceivers, an-
tennas, and accessories). Colorful literature
illustrating two models of monitor-scanners
is also available.

147. Telex’s 4-page, 2-color folder illustrates
their new line of boom microphone head-sets
for CBers and hams, as well as their line of
communications headphones.

149. Cush Craft has a catalog on Citizens
Band Antennas for every purpose. The Ringo.
base antenna is featured, as is the new Super-
fire 8-element horizontal/vertical power
beam.

Elementary Electronics, Box 886
Ansonia Station, New York, N.Y. 10023

101 102 103 104 108 106
113 114 115 116 117 118
125 126 127 128 129 130
137 138 139 140 141 142
149 150 151 152 153 154

Please arrange to have this literature whose numbers | have circled at right sent to me as soon as
possible. | am enclosing 50¢ to cover handling. (No stamps, please). Allow 4 to 6 weeks for delivery.
Indicate total number of booklets requested.

Sorry, only 10 circled ltems maximum.

Are you a subscriber to this magazine?

83 [J Enter my subscription for 8 issues at $3,98 and bill me.

Yes[J NoOJ
107 108 109 110 111 112
119 120 121 122 123 124
131 132 133 134 135 136
143 144 145 146 147 148

155 156 157 158 159 160

NAME (print clearly)

ADDRESS

CITY
M/JT75

STATE ZIP |
Not Valid After October 17, 1975 I

L-------------------------------
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JGUYSWHODIDNT
GETA FREE RIDE
THROUGH COLLEGE
TELLHOW THEY
BECAME ENGINEERS. -
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BILL
JOHNSON

“Get into college? After
high schoel in Rutland,
Vermont, I was glad to get
into a machine shop not far
away. Started as a lathe
operator at 75 cents an hour.
But thanks to ICS I've gone
far. Studied Mechanical
Engineering nights, at
home. Never did take to
classrooms or missed
paydays. Won't say it was
easy, but with the instructors’
help I tock it one step
at a time. Today I'm
Development Engineer
with a paper converting
plant near the Canadian
border. Hunting's great.
Salary’s jumped 600 per
cent since I started my ICS
course. There’s 40 men
under me, future looks fine.
Do I recommend ICS to my
men’ Yes [ do”

GARY
BURNASH

“Too bad, but the college
I went to didn’t hand out
degrees in hot rodding. So
after my first year my Dad
and I had one of those long
talks. The upshot was, it
was time to get serious. So
I got married, started to
learn automotive tool
making at Sheler
Corporation outside Detroit,
and signed on with ICS.
They taught me everything.
Print reading. Matenals.
Hydraulics. Even how to
use a slide rule. When the
boss found out, he gave me
design work to take home.
Pretty soon, I could talk to
the big car companies in
their own language. I'm
making triple my starting
salary now, but here’s the
best part—I'm a half owner
in the business. If I want
another raise, the man I ask
is me””

“I grew up near the
Okeefenokee Swamp and
whatthat meansis,youdon’t
expect life to be a gravy
train with biscuit wheels.

I went to work real early
with the Florida
Department of
Transportation as a
beginner draftsman. I
heard the fellows tell of
ICS so I sent for the
information. Before long,
I got to be a First-Level
Highway Engineer at twice
the pay. It took five
promotions but the ICS
training was a real help
to pass each promotion

exam.

International Correspondence Schools
Scranton, Pa. 18515

@ 1975 Intext, Inc.

You, too, can become an engineer without going to college. At home, in about an hour a day, ICS can train you from scratch for one of the
many secure, well-paying engineering jobs opening each year. Tc find out more about these opportunities and how ICS training works, mail card
for career guidance booklet and free demonstration lesson. ICS is approved for veterans training. (If card is missing, write to: ICS, Scranton,

Pennsylvania 18515.)

Www.americanradiohistorv.com
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Get the news before it’s news...

with a “hehind-the-scenes” Scanner Radio from
marancy cate. svon commuocs wemnorent Treves enere  RAM10 Shack!

cover the “action” in your area— 10 models in all.

PRO-6 — VHF-Hi and VHF-Low
Continuously, automatically scans up to
4 crystal-controlled channels on 148-174
or 30-50 MHz. It stops on each active
channel until the conversation ends, then
resumes scanning. You don't miss a thing
—it's like 4 radios in one! Lighted channel
indicators, switches for bypassing any
channels, scan/manual switch, variable
volume and squelch, built-in speaker and £ — (py
antenna, earphone jack. With 4 "AA” cells —— "~ V0lum
Requires up to 4 crystals. #20-171. -1 ] -

PRO-5—UHF "Metro” Band
Same as the PRO-6, but covers 450-470
MHz now used in many larger cities. Re-
quires up to 4 crystals. #20-169.

Accessories Available. Plug-in antenna, ; A POLICE
12vDC adapter or AC adapter/battery ‘ﬁ. -

charger, nickel cadmium batteries. | st S e

Pocket Si e o
ocket Size, 32
Both Models 119 each

VHFHI~L09 .

SCAN !. . ANTENNA r@
N e
I 2 3

MANYAL

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 e Recorders e Tape ¢ Tools
Auto Tune-Up e Electronic Parts
Test Instruments ¢ More!

*On VHF Hi-Bznd Statons not in all localities

! The PRO-16—a Super Scanner
VHF MARINE | for the ultimate at-nome
1 A—— or mobike listening post

164 pages of the finest in
home and hobby electronics
Respected brand names like
Realistic, Micronta. Archer
Science Fair — and theyre
availabie only at Radio
Shack stores and dealers
nationwide! See what'sreally
new In electronics by getting
this catalog now

Scans up to 16 crystal-controlled channels, in any combination, on
30-50 and 148-174 MHz VHF and 450-470 MHz UHF. Like 16 radios
in one! Lockout buttons and indicator lights for each channel, manual
selector, squelch, variable scan rate, scan-delay m/out button, 12
VDC/120 VAC operation, mobile mounting bracket. Requires up to
16 crystals. U.L. listed. #20-165

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

1975  Mail to Radio Shack, P. O. Box 1052, 517
Catalog Ft. Worth, Texas 76101. (Please print.)

[ |
| |
i I
| !
e o e " TEIEALISTICY
N - G padie
| |
P— | Jhaek
: _L : Master Ch@rge or A TANDY CORPORATION COMPANY
| State S 41 l | g:r':i';iﬁ;;';cz"gr:; OVER 3000 STORES « 50 STATES « 7 COUNTRIES
L o e e s iy e e W 3 s Retail prices may vary at indwidual stores
~ Prices and products may vary in Canada
CIRCLE 4 ON READER SERVICE COUPON
~
X
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