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NOW AVAILABLE!

ATT WIZARD

POWER FACTOR CONTROLLER CUTS

THE COST OF RUNNING ELECTRIC (
APPLIANCES BY AS MUCH AS A=,
50% -- AND YOU CAN EVEN SEE THE 4 llg
SAVINGS! .

For over a year now, in magazines and
newspapers the world over, there have
been enthusiastic write-ups on a
remarkabie new device that can cut your
electric bill while helping the U.S. save
huge quantities of fuel.

“The NASA/Nola power saver,” wrote
a Popular Science senior editor, “was
developed by Frank Nola at NASA's
George C. Marshall Flight Center as an
offshoot of a program to reduce power
consumption in spacecraft motors. Nola
calls it a PFC — power-factor controller.
| prefer to call it a power saver, however,
because that's what it does.”

NASA TESTED IT

According to Clyde S. Jones of NASA,
"The device has been tested at Marshall
Center on over 40 types of motors, with
power savings ranging up to 60%,
depending on the loading. The motors
tested were both single-phase and three-
phase, ranging from %2 H.P. to 5 H.P.
Most motors will show up to 40-t0-50%
savings when running lightly foaded or
unloaded, and some will show 5-t0-7%
savings at rated load.”

NASA’s Technical Support Package
showed the test results and noted that
"“The Power Factor Controller applies to
induction type electric motors — the
most commonly used type in all major
home appliances and the most common-
ly used by industry.”

HOW IT SAVES POWER

Popular Electronics explained it this
way: "AC induction motors character-
istically run at a nearly constant speed
that's fixed by power-line frequency and
independent of load and supply voltage.
When heavily loaded, the motor draws
line current that is nearly in phase with
the applied voltage ... Under light load
conditions, the motor develops less tor-
que by allowing more lag between the
voltage and current. This reduces the
power factor while leaving the current
essentially the same in magnitude.

“Though the low power factor means
that conversion of electricity to
mechanical power is small, the large cur-
rent causes considerable (heat) losses in
the supply lines and motor windings.
This is what reduces efficiency.

“To minimize this waste, Nola's device
monitors the motor's power factor and,
when it detects light load conditions, it
reduces the supply voltage ... The cur-
rent, now more nearly in phase with the
voltage, therefore does as much useful
work as before, but it and the voltage are
smaller, resulting in a net savings of
electrice power."”

THE SAVINGS CAN ADD UP

Like everything else, the cost of elec-
tric power keeps going up. Not only is
the basic rate you pay going up, the
power companies have now added on a
“fuel adjustment’ charge to help pay for
running their generators. In 1980, 1981
and beyond, you'll pay more and more
for the privilege of running your electric
appliances.

National Aeronautics

and Space Administration

Patent No. 4,052.648

Right now, the typical consumer pays
about $8 per month to operate a 16.5 cu
ft. frost-free freezer...$10 to runa 17.5
cu. ft. frost-free refrigerator ... $8.25 for
an attic fan operating 12 hours a day
... and about $60 for an air conditioner
used during summer months. It's not
hard to figure out what you're paying per
year just to run one of these appliances.
And in many parts of the country, the
cost is even higher.

That's why Nola's power saver can
soon pay for itself, then start reducing
your electric bills — the amount of sav-
ings, of course, depending on which ap-
pliance(s) you usetit with.

There's just one catch. Until now, the
device has not been available — except
for industrial models prices at $80 or
more.

INTRODUCING THE WATT WIZARD

Cynex, an American manufacturer of
electrical and electronic products and a
prime contractor for the U.S. Govern-
ment, has been licensed by NASA to
manufacture Frank Nola's power saver.
Cynex calls it the Watt Wizard.

“The Watt Wizard," says Ray
Beauchea, the firm's Marketing Director,
“regulates the voltage fed into an induc-
tion motor, reducing or boosting power
as required, when loads go up or down.
Simply stated, it makes motors run more
efficiently, especially when idling. It
reduces motor heat, affording longer
motor life and reducing the amount of air
conditioning required for cooling
(rooms) in summer months. It saves elec-
tric power, because kilowatt hours are
greatly reduced. And it causes the motor
to run quieter.”

SIMPLE TO USE

Cynex makes several models of the
Watt Wizard (all with solid state design),
including the 110V AC plug-in model
we're offering. It's for single phase frac-
tional H.P. motors (less than 1 H.P)
which is the type used in most made-for-
the-home freezers, refrigerators, window
and attic fans, swimming pool pumps, fur-
nace fans, vacuum cleaners, sewing
machines, power drills, etc.

Simply plug the Watt Wizard into any
electric outlet, then plug the appliance
into the Watt Wizard. There's no wiring
required. Unlike some competitor's
models (if and when available), the ap-
pliance does not have to be turned on
before being plugged into the power
saver. You can leave the appliance —
whether on or off — plugged into the
Watt Wizard all the time. Or you can
move the Watt Wizard to various loca-
tions, depending on which appliance is
being used. (Better yet, order several
Watt Wizards.)
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OTHER MODELS AVAILABLE

Air conditioners, washers and dryers
require wire-in model. If you lack
mechanical skill, you probably need an
electrician to install it. We also offer it in
220 VAC single or three-phase.

ADVANCE FEATURES

The Watt Wizard also includes two more
unique features. It's fused, so if you ac-
cidently overload the device, it won't
burn out. Just change the fuse, which is
available at any auto supply store.

And the Watt Wizard features an LED
readout, so you can actually tell, at any
moment, exactly how much power you're
saving e 100/0, 20%, 300/0, 40% or 50%.

There's a “"‘Power On" light, too. And
the Watt Wizard comes with the
manufacturer's 1-year limited warranty.

LOW COST — AND A TAX CREDIT

We're offering the Watt Wizard for on-
ly $39.95, with immediate delivery. Want
two? Then it's just $37.95 each. Or
splurge and get three at $34.95 each.
Wire-in models for heavy duty motors are
$6 more for each unit. Add just $2.50
postage/handling for each order (not
each unit).

And next year, when you fill out your tax
return, you can deduct a full 15% energy
tax credit — for additional savings.

30-DAY MONEY-BACK GUARANTEE

Try the Watt Wizard for up to 30 days.
If not completely satisfied, return it
(insured) for a full refund.

The sooner you send for the Watt
Wizard, the more you can save on your
electric bills. To order, send your check
or money order to the address below. Or
charge it to your Visa, MasterCharge,
American Express or Carte Blanche
credit card. If using your charge card,
you can also order via our toll-free phone
number:

800-257-7850

(In New Jersey, Call: 800-322-8650)
N.J. residents, add 5% sales tax.
Or mail your order to:

Dept. G Lakewood Plaza
Lakewood, N.J. 08701

) MEE
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IS ALSO THE EASIES

TO PROGRAM SCANNER.

Presenting the new
Bearcate 300 Scanner
with Service Search.

It's like having a
frequency directory
already pre-programmed
in your set—to let you
tune in all the action
at the touch of a button.

HAM EMERG.

&
z9 STl

The incradible new. 0 channel
Bearcat 300 Scanner with Service
Search i1s another firs: in scanner
innovation. Another triurmph in
synthesized spaceage technology
Another first from the leader in real
excitement

Over 2100 active frequencies are
pre-programmed 1nto the Bearcat 300
Scanner memory bank These
frequencies are arranged in eleven
service categories. as allocated by
the FC C

Simp'y push the police service
button. for example. Youll search and
find only the frequensies allocated to
police —and be able to monitor every
local. active frequency Then they are
programmed into the normal scan
operation via keyboard entry

TELE. GOVT.
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It's that easy That automatic for
every service calegory - fre. marine.
HAM, emergency. air. etc It's truly
like having a frequency directory
already pre-programmed in your set

The new 50-channel Bearcat 300
Scanner brings you every feature
you've ever wanted, and then some
7-band coverage. AM/aircraft and FM
Patented Track Tuning. Automatic
sguelch Prionty Automatic lockout
Aclivity count. Selective scan delay
Direct channel access. Digital display,
andalot. lot more —even a digital clock
and mountings for mobile operation

The new Bearcat 300 Scanner
Possibly the ultimate Scanner
Certainly the most automatic, easiest
to use Scanner ever

Now that's real excitement

~ TRANS AR

50 456155

BEARCAT

300 SCANNER.

Follow the leader to real excitement.

EEC@ Copyright 1979 Electra Company. Division of Masco Corp of Indiana
300 E County Line Road South. Cumberland. Indiana 46229
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C. M. Stanbury. It, Fred L. Young,
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CONSTRUCTION PROJECTS FOR HOME AND AUTO

Build Tesla Coil—it Il make your hair stand on end

Night Table Speaker—makes your bedroom into a tirst-class disco

Digital Automobile Temperature Gauge—keeps your car's engine temperature
constantly monitored

Back Pack Amp—this littie amplitier will travel anywhere you can

KEEPING UP WITH THE NEW ELECTRONIC HOME

A Viewable Feast—British home computer link forecasts future

Getting Started in Live Home Recording—you can have a rudimentary recording studio
in your own living room

Solar Alchemy—you're going to have to learn about solar energy sooner or later,
so why not right now?

Is Your Electronic Gear REALLY Insured—be careful~—there may be some surprises
in store for you if your car is burgled

LOOKING AT COMPUTERS

Lab Testing the Heath H-89 Disk System—almost everything you'll ever need wrapped
up in one compact package

TTY Conversion for the RS-232—increase the versitility of your computer with this
simple project

Simply Basic—our programming whiz shows you how to keep your checkbook in check

COMMINICATIONS CORNER

Wireless at Sea—take a tour of the Granddaddy of all radio lightships
Antique Radio Corner— antique automatic volume control circuits
CB Spectrum—~Kathi looks at one of the new. tunctional CBs

DXing the End of the World-—irave! down to the tip of South America

TEST RESULTS FROM THE LAB

MFJ 941-B Versa Tuner—/ots of features in a compact package

Radio Shack ET-400 Remotable Telephone—make and take calls anywhere in your
home with this quality unit

Panasonic RF-4900 Communications Receiver—/atest technology makes this
all-band receiver something special

Microchess 1.5 Computer Chess Program—it may not be perfect. but it'lf probably
beat the pants off you!

OUR REGULAR DEPARTMENTS

New Products Parade—/o0k at the latest and the best of the new electionics gear
on the market

DX Central—sail the seas with the pirate stations

Newscan-—keep track of new developments in electronics

Cover to Cover—be well-read in the exciting world of electronics hiterature

Hi-Fi Reports—altering response with equalizers

Electronics Notebook—understanding the capacitor—one of
electronics building blocks

Input/Output—Hank keeps on answering all your questions

Montgomery, Nevil Short,

Sr., Fred L. Young, Jr.. D. B.

Weems

Cover drawing by Ron Macarty
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NEW PRODUCTS
PARADE

SHOWCASE OF NEW PRODUCTS

Helping Hands
Future Tech, Inc. has introduced the Hobby Help'r, a
fully-adjustable, all-aluminum hobbyist bench vise. The
C-arms pivot 360 degrees, and the adjustable alligator
clips attach in a variety of positions to provide just
about any necessary work angle. The non-conductive

CIRCLE 40
ON READER SERVICE
COUPON

joints allow complete electrical isolation from the base,
making the Hobby Help'r ideal for the assembly and
testing of any type of electronic circuit. The sturdy
base will support up to 50 Ib. loads. The Hobby Help'r
retails for $29.95. For more information, contact: Future
Tech, Inc., 880 Madison Avenue, Mankato MN 56001.

Circuit Mount
The O.K. Machine and Tool Corp. series of Circuit Mount
Boards features solderless insertion type sockets on
100-inch centers. Each row has five common points.
Larger boards also feature 40-point bus lines, while a
separate bus strip module is also available. All boards
can accept standard component leads including DIP’s,

‘8880 Gonwi
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while interconnections are easily made using standard
22 AWG solid wire. Circuit Mount boards are available
in a range of sizes from small modules designed to hold
a single IC up to 1020 point panel-mounted boards com-
plete with binding posts. All separate modules are inter-
locking and also feature screw holes for permanent
mounting. Prices range from $2.45 for the individual CM-
400 module, up to $25.95 for the 1020 point CM-100.
Delivery is from stock at local electronics retailers or
directly from O.K. Machine and Too! Corp., 3455 Conner
Street, Bronx, NY 10475.

(Continued on puge 10)
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BW-2630
Battery Tool

BW-2630 $19.85*
BT-30 $ 3.95*
BT-2628 $ 7.95*

BW-2630 BATTERY TOOL

The new BW-2630 is a revolutionary battery
powered wire-wrapping tool. The tool operates
on 2 standard “C” size NiCad batteries (not
included) and accepts either >f two specially
designed bits, Bit model BT-30 is for wrapping
30 AWG wire onto .025" square pins ; BT-2628
wraps 26-28 AWG wire. Bcth produce the
preferred “modified” wrap.

Designed for the serious amateir, BW-2630
even includes both positive irdexing and
anti-overwrapping mechanisms — features
usually found only in industrial tools costing
five times as much. Pistol grip design and
rugged ABS construction assure performance
and durability. In stock at loczl electronic
retailers or directly from

OK Machine & Tool Corporation
2455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(212) 994-6600 Telex 125091

‘Minimum billings $§25.00.add shipping charge $2.00
New York State residents add applicable tax
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If you have put off
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

High school was hard for me and
electronics sounds like it may be
hard to learn.

I can’t afford any more education.

I have a family now.

I’m here. You’re there. I've never
learned that way before. I'm not
sure it will work for me.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.

You don’t have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That’s the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.

Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn’t be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education—learning
a skill—is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.

You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
arewarding career choice. CIE can help
you to get started on that career.

You’re there. We’re here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That’s
how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although *‘big”” does not
always mean ‘‘best)’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.
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Step-by-step learning includes
‘‘hands-on’’ training.

The kind of professional you want to be
needs more than theory. That’s why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses train you to use
tools of the trade such as a SMHz
triggered-sweep, solid-state oscilloscope
you build yourself—and use to practice
troubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that’s essential today for anyone
who wants to keep pace with electronics
in the eighties.

Your FCC License can impress
employers.

For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE’s courses prepare you to pass
this exam. Surveys show that some
80% of CIE graduates who take the
exam are successful.

r----------

1CI

Find out more!

Today. Now.

There’s a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You’ll get a copy of CIE’s free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we'll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists—CIE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you've made all year.

“If you're going to learn
electronics, you might as well
learn it right?’

John Cunningham
Senior Technical Director

Cleveland Institute
of Electronics, Inc.

Print Name_

1776 East 177th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

[J YES...!1 want to learn from the specialists in electronics—CIE. Send me my FREE
CIE school catalog plus my FREE package of home study information. EFL-22

Address

__Apt.

City

State

Zip_

MAIL TODAY!

Age Phone (area code)_

Check box for G.I. Bill bulletin on Educational Benefits: [] Veteran

[ Active Duty



A VIEWABLE FE

British data system brings the world into your home

[[] “VIEWDATA,” A syYsTEM which uses
the telephone lines to communicate to
computers and or other home consoles
through TV-type CRT displays, was
recently unveiled. The Post Otlice in
England has been working on the sys-
tem for a number of years and hopes
that it will soon be fully operational.

The uses for such a device are limited
solely by the imagination; and a good
number of applications were demon-
strated to the international press. De-
pending on the type of terminal/key-
board arrangement, Viewdata could be
a moncy-making aid to the business-
man, a handy accessory for the home-
maker. or an invaluable source of com-
munication for the handicapped.

All one has to do is to dial a phone
number connecting vou to the com-
puter banks you wish to reach. Suppose

You may soon be able to tie your home ter-
minal directly into the stock exchanges.

BY NEVIL SHORT

you wish to order a book from a library
which uses such a system; it would be
the same as having the card catalog
right in your own livingroom. You
would nced only to Key in what type
of material you were looking for, and
your terminal would begin to display
for you whatever titles were in that
arca. Find a book you like, put in your
order via Viewdata, and the tome vou
requested arrives with the next day’s
mail.

Hello, Future! The implications of
this advance are truly mind-boggling;
almost like something from out of the
pages of 1950°s science-fiction. If hooks
from a library: shares from the stock
market can’t be far behind. If vou can
run vour finances via the bank’s com-
puters; vou mayv soon fi yourself
registering your vote on instantly tabu-

"ﬁ

‘IA

Shop-at-home may take on a new mean-
ing with computerized shopping services.

lated government referendums.

Viewdata is also intended to help the
deaf communicate more fully and satis-
fyingly with the outside world. The sys-
tem literally makes the visual medium
an cxtension of the telephone. If two
people wish to communicate, there
would no longer be a need for audio—
they could simply type our messages
onto their terminals.

Viewdata is likely to touch every part
of our lives. If not this system, surcly
onc similar to it. It is an idea whose
time has arrived, along with the advent
of cheap, powerful microprocessors and
mass storage devices, The technology
for implementation is already available.
The need is there. It scems assured
that such in-home. computer communi-
cations lie in our not-so-distant fu-
ture! [

Direct access to data barks for research
purposes may become a leisurely activity.

ELEMENTARY ELECTRONICS/May-June 1980



341 WAYS TO INCREASE YOUR
ELECTRONICS KNOW-HOW!

SEND NO MONEY! We'll Invoice you on 10-DAY FREE TRIAL. ‘
ALL BOOKS 100% GUARANTEED. You must be satisfied
or return the books and we'll cancel the invoice. |

COMPUTERS, MICROPROCESSORS & ROBOTICS ‘

1168—GIANT Handbook of Computer Projects 504 p, 217 () $9 95
1160—1001 Things to do With Your Personal Computer 336 p  $7 95

1201 —Complete Microcomputer Systems Hdbk 322 p, 12511 995 |
1050—Most Poputar Subroutines in BASIC 182 p . 349t $595 |
1045—Programmer's Guide to LISP 210 p . 1331 S5 95
1241 —How To Build Your Qwn Self-Programming Robot 238 p  $7 95
1062 —The A 10 Z Book of Computer Games 308 p . 73 il $7 95
1111—Design. Build, Prog Your Own Working Computer System S8 95 ‘
1053 —Microprocessor Cookbook 266 p , 124 85 95
1141 —How To Build Your Own Working Robot Pet 238 p. 86 56 95
1107 —Computerist s Handy Manual 64 p , 39 if $2 95
1069—Computenst s Handy Databook/Dictionary 96 p 421 $3 95 ‘
1071—The Complete Handbook of Robotics 364 p 137 1! 87 95
1086—24 Tested. Ready-To-Run Game Programs in BASIC 252 p $6 95
1070-—Digital Interfacing with an Analog World 406 p 277 $8 95
1088 —lllustrated Dict of Microcompuler Terminology 322 p . 15011 57 95
1076—Anticial Inteiligence 252 p 1181 8795
841—Buid Your Own Working Robot 238 p . 117 $595

1099—How To Build Your Own Working 16.Bit Microcomputer 80p $3 95

1095—Programs 1n BASIC for Elec Eng. Techs . & Exp 140p 34 95 |
1077 —Hdbk of Remote Conirol & Automation Techs 294 p, 25011 $7 95
1055—The BASIC Cookbook 140 p ., 49 1l $4 95
1015—Beginner s Gde to Computers & Microprocessors 308 p 56 95

1000 —57 Practical Programs & Games in BASIC 210 p 64 57 95
995—Beginner s Guide to Microprocessors 182 p 106 1l $5 95
985-—Programming Microprocessors 208 p 102 3695 |
676—Simplied Computer Programming—Inciuding RPG 240 p S6 95
971—Miniprocessors from Calgulalors 1o Computers 196 p S5 95
B74—Master Handbook of Digital Logic Applics 392 p 2871 S7 95

952—Miprocessor Programming tor Computer Hobbvists 387 p S8 95
955—Modern Digital Communications 308 p 122 S6 9.
853  Piloting’Navigation With the Pocket Calculator. 406p 3381 $8 95 |
975—The ‘Compulator Book-—Build Super Calcularors & Mini |

o

computer Hdwe with Caiculator Chips 322 p 227 8795
752—Compuler Programming Handbook 518 p (1 59 95
554 — Computer Technician s Handbock 480 p 428 51095 !

824-—Advanced Apphcations tor Pocket Calculators 304 p 275
538—Caomputer Circuits & How They Work 1892 p 109
574-—Beginner s Guide to Compiter Programming 480 p 364
785—Microprocessor/Mcroprogramming Hdbk 294 p 176
709—Modern Guide to Digital Logic 294 p 222 1l

724—Get the Most Out of Electronic Calculators 204 p 28

548—Beginner s Guide to Computer Logic 192 p 175

CIRCUITS BOOKS, HOBBY ELECTRONICS & PROJECTS
1199—The Master |C Cookbook 476 p , 707 il
1137 —First Book of Electranic Projects 64 p . 55 1l
1184—Master Guide to Electronic Circuits g\G p . 3024
1168—How to Reparr Clocks 182 p . 90 1l
1123—The Laser Experimenter s Handbook 210 p
1118-—Making & Using Etectricity From the Sun 144
881-—666 Science Tricks & Expeniments 406 p . 386 I
1142 —84 Practical IC Projects You Can Buiid 140 p . 113
805—99 Test Equipment Projects You Can Build 378 p , 337
804—Master Hdbk of 1001 MORE Practical Electronic Circ
1105—How To Cast Small Metai & Rubber Parts 144 p 132 (I
1101--How To Design & Build Your Own Custom TV Games 546 p
806—The Power Supply Handbook 420 p 292
1108—Lasers, The Light Fantastic 294 p 158 5
1079—How to Build & Use Low-Cost Hydrophones 140 p 98 1l 5)
1113-—Understanding Electronics 182 p 265 il B
B800-—-Master Hank of 1001 Practcal Electronic Circuits 602 p $12 95
1060—303 Dynamic Electronic Circuits 308 p . 303 1 6 95
1023—Beginner s Gude to Designing /Bldg Transistor Radios
965—Modern Transistor Racios 64 p . 112 )|
958—Beginner s Guide to Making Electr Gadgets 140p 1131
921—The ABC Book of Hi-Fi/Aucho Projects 168 p 131 1}
909—How to Buld Metal; Treasure Locators 140 p 60 1|
935—Butld-it Book of Optoelectronic Projects 238 p 175
964-—-Modern Crystal Radios (Make and Use Senes} 64 p 1011
837—Fun with Electronics 140 p 50 ¥
836—Opioelectrenics Guidebook-with Projects 196 p 115
905—Buiid-it Book of Digrial Electronic Timepieces 294 p 209
926--Model Rairoad Efectronics 308 p 218
912—88 Practical Op Amp Circuts You Can Bund 140 p 1201
868—CBer s Handybook of Simple Hobby Projectst68 p 114
887—106 Easy Electr Projects-beyond the transisior 224 p
790—21 Simple Transistor Aadios You Can Butd 140 p 1221
861—Display Electronics 252 p 195 if
771—Integrated Circuits Guidebook 196 p 119
706—Indexed Guide to Modern Electronic Circuits 216 p 921
787 —0OP AMP Circuit Design & Applications 280 p 239 1l
796 ~MOSFET Circuits Guidebook-with 100 Projects 322p 19611
714—Radio Astronomy for the Amateur 252 p 88 S
571—Raaio Elecironics Hobby Projects 192 p 214
591—Soid State Projects for Ihe Experimenter 224 p 228 if
780—111 Digital & Linear |C Projects 210 p 244
B699—Sohd Slate Circuits Guidebook 252 p 227
629—Handbook of IC Circuit Projects 224 p 136 1t
487—64 Hobby Projects for Home & Car 192 p 195 it
$37—125 One-Transistor Projects 192 p 125
83-—Fun with Electricity 128 p 94
647--Stereo Quad Hi-Fi Principles & Projects 192 p 100 1
464-—Electronic Hobbyist s IC Project Handbook 154 p 86 Il
613—New IC FET Principles & Projects 154 p 60
462—104 Easy Transistor Projects You Can Buid 224 p 105
0—Practicat Solid-State Principles & Projects 176 p 127 (|
1C Projects for Amateur & Experimenter 192 p 252 1l
542—Transistor Projects for Hobbyists & Students 192 p 153 ¢ $4 95 |
70—Electronic Puzzies & Games 128 p 751l 33 95

BASIC & GENERAL ELECTRONICS TECHNOLOGY

1066—lllustrated Dictionary of Eiecironics 882 p . 472 11 $14 95
510—How to Read Electronic Circuit Diagrams 192 p 140 1l 36 95
588-—Basic Electronics Course 384 p 2751 3!
882—Transistor Ignition Systems 252 p 162 | $595
749—Auto Elecironics Simphfied 256 p , 202 ( S5 95
748—The Complete Aulo Electric Handbook 210 p = 139 $595
B891-——Practical Sohd-State DC Power Supplies 196 p 151 $6 95
628 —Basic Electncity & Beginning Electronics 252 p 191 $6 95
830—Introduction to Medical Eiectronics 320 p 126 (l $7 95
655—Modern Electronics Math 686 p 424 1! 31195
728—Basic Digital Electronics 210 p 117
691—Electronics Unraveled 228 p 96 1l

828—Switching Regulators & Power Supplies 252 p 12811
583—Industnal Electronics Principles & Practice 416 p 380 1l
930—Servicing Medical & Bioelectronic Equipment 350 p 165 1l
601—Basic Color Television Course 420 p over 300 59
104--Basic Radio Course 224 p 128 |
638-—Marine Electronics Handbook 192 p 106 1l
528—Puise & Switching Circuits 256 p 18411
585—Digital Electronics Principles & Practice 292 p 191
105—Basic TV Course 224 p 128 1l

111-—Basic Transistor Course 224 p 1791 $7 95
791—Mathematics Unraveled—A New Commonsense ApproachS6 95 |

1871

$595 ’
$995 |
$7 95

36 9.
$4 9.
S4.9

54 95
52 50
$4 95
$4 95

| 1016-

AUDIO, RECORDING, Hi-Fi & STEREO

1234—21 Custom Speaker Enclosures You Can Build 240p . 177 4
1206-—How to Design & Build Digital Audio Amplitiers 350 p . 2491
1167—Electronic Music Synthesizers 168 p . 127 1l
1034—How To Select & Install Your Own Speakers 238 p . 13111
1166—Buid a Smail Budget Recording Studio From Scratch
867—Electrical Hdbk for RVs. Campers, Vans, Boats. Traiers
1001—Master Handbook of Still & Movie Titling for Amateur & Pro
1011—How To Repair Mov.e & Siide Projectors 304 p , 270
911 Restoring & Collecting Antigue Reeg O1gans 320 p 124 | $8 95
1064—How to Design/Build/ Test Complete Speaker Systems 33t p $7 95
1056 —Install Everything Electr in Cars/Boats/Planes/Trucks364p $7 95
1042—Jap Radio, Record/Tape Player Schem Manual—V 2 200 p $7 95
1017--Understanding Sound. Video & Fiim Recording 140p . 7411 $595
966-—Complete Handbook of P A Sound Systems 272 p . 148 | 57 95
681—Questions & Answers on Tape Recording 264 p . 1021l $595
610—How to Reparr Musical Amphfiers 288 p . 501 58 95
736-—Amateur Filmmaker s Hdbk Sound Sync Sconng 210p - 85 95
875-—-Microphones How Work & How 10 Use Them 224 p 9211
646—Acoustic Techniques for Home & Studio 224 p 168 1l
781-—Handbook of Muitichannel Recording 322 p 196 1l
934—Photo Guide 1o AM FM Stereo Repar 288 p 281 il
756-—-4-Channel Stereo-From Source to Sound 252 p 102
634 -~ Basic Audio Systems 240 p 203 1l
1031--Produce Exciting Side Shows & Movies With Sour
689—Cassette Tape Recorders-How Work Care Reparr ¢
497—Tape Recording for Fun & Profit 224 p 171
681—Quastions & Answers About Tape Recording 264 p 1021l
716—Servicing Cassette & Cartndge Tape Players 294 p 196 (
505—Instaling & Servicing Home Audio Systerns 256 p 136
67—Elements of Tape Recorder Circuits 224 p 145
642—Jap Radio. Record & Tape Player Service Manual 228 p
59—Servicing Record Changers 224 p 1731l

&)
HAM RADIO, CB,COMMUNICATIONS & TELEPHONES

1194—How 10 Repar Amateur Radio Equipment 448 p 385 39 95

39 95
85 95
$5 95

$8 95
$3 95

0

1152 Antenna Data Relerence Manual—incl dimension tables $7 95
1120—OSCAR The Ham Radio Satelites 128 p 95 $4 95
802—The Gian! Book of Amateur Radio Antennas 462 p . 25511 38 85
999 How to Hear & Speak CB In a Short-Short 176 p $3 50
665—Mobile Radio Handbook 192 p, 1751 $4. 95
1097 —All Abowt Telephones 192 p 140 il %4 95
1052—Radar Detector Handy Manual 80 p . 63 1 8225
1054—Anienna Construcyon Hdbh for Ham, CB & SWL 238p  $595

1005—Hdbk of Solar Flare Monitoring & Prop Forecasting 196 p $6 95
997—The Handbook of Telephones & Accessories 432 p 215 | $9 95

969  CBer s Handy Manual of Base Stations 96 p 55 1l §2 50
801—Master Handbook of Ham Radio Circuits 392 p . 301 58 95
963 Home Brew HF VHF Antenna Handbook 210 p 143 $595
959 - CBer s Handy Manual of SSB 80 p 42 8225

685— The Complete Shortwave Listener s Handboos 288p 1011 $6 95

683-—Pictoniai Guide to CB Radio Install /Repair 256 p 30411  $595
673 - How !0 Be A Ham—Incls Latest FCC Rules 192 p 251 $395
950--11l Dict of Broagcasi—CATV-—Telecomms 420 p 104 1| $8 95
799—CB Radio Operator s Guide-2nd Echition 256 p 139 ¢ $595
899- CBer s Handy Manual 48 p $15

735 The Complete FM 2-Way Badio Handbook 294 p 111 56 95
859—The Complete Handbook of Slow-Scan TV 304 p 16911 $995
954-—-Practical CB Radio Troubleshooting & Repair 406 p 16911 $7 95
597-—-RTTY Handbook 320 o 230 i $6 95
933--CBer 5 Handy Atlas/Dictionary 64 p $195
722—Amateur FM Conversion & Const Projects 276 p 18711 $595

678—Modern Communications Switching Systems 276 p 1711 $17 95
581 -Citizens Band Radio Service Manual 228 p 84 1 $5 9!

621—The 2-Meter FM Repeater Circuits Handbook 312 p 194 4t $6 95

ELECTRONIC TEST EQUIPMENT

1177 —Practical T shig withModern Test Instruments 304 p . 28811 $7 9.
1162--Prachcal T shig with Modern Scopes 288 p . 267 57 9!
132—How ta Test Almost Everything Electronic 160 p 144 11
730 -Efiective Troubleshooung with EVM;Scope 238 p . 185 1l
1012—How To Design Buiid Efectr Instrumentation 420 p 2101
792 Build-It Book 0t Miniature Test & Msmt Insir 238 p 151
—Working with the Oscilioscope 104 p 18311 7° - 9
Understanding & Using the VOM & EVM 192 p 187
How 1o Use AF & AF Signal Generators 238 p 162
-Etectronic Measurements Simplified 240 p 217
-Electronic Test Equipment -~ & How To Use It 204 p 174 1l
RF & Digital Tesl Equipment You Can Buid 252 p 217
—Under & Using Modern Signal Generators 294 p 120 1
—Underslanding & Using the Oscilloscope 272 p 170
How 1o Use Color TV Test Instruments 256 p 230 (1
Test Instruments for Efectrorics 192 p 155 1l
How to T shoot & Reparr Electr Test Eqpt 252 p 143 1
-Under Usm%Modem Electr :Sveing  Test Equipment 252 p
483--99 Ways to Use Your Oscilloscope 192 p 327 1l
485  How 1o Use Test Instr in Electronics Servicing 256 p 234

ELECTRONICS ENGINEERING & REFERENCE

1133--The Active Filter Handbook 280 p 251
1132—Hdbxk of Electrical Noise Measurement and Technology
1038—Eiecironic Designer s Handbook-3rd Edition 350 p . 278
1087—How to Repair Bniggs & Stration Engines 182 p 135 (
1035—Instrumentation & Control Sys Eng Hdbk 434 184 11 S
929--Solid-Stale Motar Controts 322 p , 162 1l

742—Prof Eleclnical/Elect: Engrs License Study Guide 476 p
750—Electronic Conversions, Symbols & Formulas 224 p 461
829--Impedance 196 g 90 (

774-—Digital. Logic Electronics Hdbook 308 p 226 1l
118—Elecironics Data Handbook 256 p 149 11

FCC LICENSE STUDY GUIDES

Amateur Rad Lic Sty Gde for Nov Tech & Gen Ciass

First Class Commercial FCC Lic Study Guide 382 p 205 11 87

Commercial FCC License Handbook 444 p 150 1 $8

2nd Class FCC Encyclopedia Study Gude 602 p 600 1

Thirg Class FCC License Study Guide 322 p 88

Ham Radio Novice Ciass License Study Guide 224 p 57

Ham Radio General Ciass License Study Guide 448 p

Ham Radio Advancea Class License Study Guide 252 p  §6 95

Ham Radio Extra-Class License Study Guide 224 p 1621 $595
—Ham Radio Incentive Licensing Guide 154 p 34 1] $4 95

SEMICONDUCTORS: TUBES & TRANSISTORS
1216

5
5

$5 95
£5 95
$4 95

9 95
8 95

95
9

Towers Internanional OpAmp Linear-IC Seiector 190 p
Towers (nternational FET Selector 140 p . 97
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$9 95
$7 95

87 95 | 1138—Buyer s Gude to E thing Electronic for the Home 224 p

1010--Towers Inter Transistor Selector 200 p 17911 7 Book # Book = Book # Book # l
856 -Masler OP-AMP Applications Handbook 476 p 320

960—IC Function Locator 224 p , 28 1 l
984--CMOS Databook 280 p 270

870 Master Tube Subsniyhon Handbodk 322 p 576 1 .
717--Transistor Theory for Technicians & Engrs 224 p 116

938--Linear IC Applications Handbook 280 p 183

470—Transistor Gircut Guidebook 224 p 118 1l . l
794—Mcroelectronics 266 p 228 1f Name Phone

708--Modern Applications of Linear ICs 276 p 301 l
MODEL RADIO CONTR Crarmmemy ]

1174 —Model Radio Control 252 p . 237 o Address

1093—Radio Control Handbook-4th Edition 420 p 315t g .

1135—Radio Control Manua)—Sys . Circuits. Const —3rd Ed 0

B25—Flying Model Anp\aneszHeyhcop(ays by RC 192 p 147 C'ty State Z'D .
747—RC Modeler 5 Hangbook of Gliders & Sailplanes 196p 14311 $4 95

812-—Radio Conirol for Models 350 p 417 1l $6 95

693—Mode! Sail & Power Boarng by Remote Control 192p 125 54 95 Pa add 6 Sales tax All orders outsitde USA EE-580 l
122-- Advanced Radio Control 192 p 181 1 54 95 must add 157 shipping and be prepaid

1196—Adding Salar Heat to your Home 280 p . 185 1 $7 95
1163-—Compliete Hdbk of Sewing Machine Repair 308 p . 2401l $8 95
1081--Build Your own Log Cabin from Scratch 350 p . 239 $7 95
968—How to Convert Your Car or Van to Diesel 210 p, 16611  $6 95
1140—Basic Gunsmithing 288 p . 152 1t $795
925 Pracucal Electrical Installaton. Repair & Rewinng 406 p  $7 95
1178--How To Make Your Own Solar Electricity 68 p . 87 il $595

1020—Auto Ar Condinoning Handbook—install Maint & Repair $6 95
1176-The Master Handbk of ALL Home Heating Systems 352 p $7 95

631--Aviation Electronics Handbook 406 p . 227 1l $8 95
1128 —Make Home Electnicity From Wind Water & Sunshine $5 95
1019-—The Master Handbook of Electnical Winng 406 p . 28911 $6 95

1036--Cut Your Electric Bill. Install Your Own Emerg Power Sys 52 95
1063-How To Instail Your Own Home or Mobile Ele Power Plant $5 95

931 —Direct Current Motors 252 p 1701l $14 95
817—How to Repar Diesel Engines 308 p . 237 1l $7 95
604 --Using Elecironic Testers for Auto Tuneup 252 p . 22611 $4 95
987 —Hearing Aig Handbook 336 p 224 ! $8 95

913—Complete Hdbk of Electrical & House Winng 476 p 1934 $6 95
906—Homeowner s Gde 10 Solar Heating/Cooling 196 p 11311 $4 95

962—Microwave Oven Service & Reparr 420 p 2101 95
903—Guide to Modern Energy-Efficient Heating Cooling Sys ~ $5 95
758—How fo Completely Secure Your Home 224 p 162 1l $5 95
1030--101 Pracncal Uses for Propane Torches 140 p 98 i $395
1006--Buiid-lt Book of Solar Healing Projects 196 p 111 $4 95
B820—Central Heating Ar Cond Repar Guide 320 p 285 1l $6 95
T-97 -Electric Motor Test & Repair 160 p 102 $6 95
515—Small Appliance Repair Guide-Vol 1224 p 1001 $5 95
917  How 1o Repar Small Gasoline Engines 392 p 251 ¢! §7 95
904—Homeowner s Guide to Saving Energy 288 p 1831l $595
745—The Home Appitance Clinic 196 p 61 $4 95
885 How to Repar Home Kiichen Apphances 294 p 205 1l $595
920—Complete Habk of Locks & Locksmithing 392 p 200 1l $6 95
B855—How to Reparr Home Laundry Apphances 280 p 137 $595
715--Small Apphance Repar Gude-Vol 2 210 p 119 54 95
555--Major Appiiance Repar Guide 288 p 278 $5 95

671—Electrical Winng & Lighting tor Home &Otfice 204 p 1554 84 95
520-—How 10 Repair Home & Aulo Arr Conditioners 208 p 1004 5595

295—Relnierahon 160 p 531 $3 95
- $6 9!

-Etectronic Music Circuit Guidebook 252 p 180 it
-Sourcebook of Electromic Organ Circuits 168 p 101 1t
Electronic Music Production 156 p 79
Electroryc Musical Instruments 192 p 121
-Electronic Musical instr Manual 210p 7
-Servicing Electronic Organs 196 p 8'2

TV, RADIO & ELECTRONIC SERVICING

1 148-—How 10 Repair Old-Time Radios 252 p . 162

1013-Beginner s Guide to TV Repar—2nd Edihon 224 p , 56 1 $5 95

1082 TV Fieid & Bench Servicer s Handbook 20B p 165 $6 95

1119 Color TV Troubie Factbook—4th Edition 434 p . 100 s ot (1 $7 95

1028-—How To Repair Video Games 270 p . 1821 $7 95
$9 95
S

x 10" 3851
117145

939—Hdbk ot Marine Electronic & Electrical Systems 546 p
901-—CET License Hanabook-2nd Edition 448 p 381)
821--TV Troubleshooter s Handbook-3rd Ed 448 p over 300
956—Fire & Theft Securty Systems-2nd Ed 192 p 108 1
876-—Color TV Case Histories lllusirated—Vol 2 352 p 243 1}
746--Coalor TV Case Histories Illustrated 238 p 2194
136-—A New Way to Service Color TV 192 p . 137
544--TV Trouble Diagnosis Made Easy 256 p . 213
809 - Photo Symptom;Guide Solid-State Color TV Troub 224 p $5 95
Troubleshooting with the Dual-Trace Scope 224 p 252 H $595
738--TV Schematcs Reading Beiween the Lines 252 p 188 (I $5 95
605—Install Svcing Electr Protective Systems 252 p over 1601 $7 95
6TV Tuner Schematic/Servicing Manual-Vol 1224 p 287 11 §6 95 l
TV Tuner Schematic/Servicing Manual-Vol 2200 p 37411 $6 95
togical Color TV Troubleshooting 240 p 151 5 95
199 TV Tough-Dog Problems Solved 252 p 199 (l
Modern Radio Reparr Techniques 260 p 207 1l
How 10 Repair Solid-State Imports 192p . 8'2
Jack Darr s Service Chinic No 3 252 p 122
—Jack Darr s Service Clinic No 1 182 p 125
Pinpoint Transistor Troubles in (2 Minutes 492 p 243 1l
595 199 Color TV Troubies & Solutions 224 p 178
507101 TV Troubles-From Symptom 10 Reparr 224 p 17011 $6 95
619—T shooting Solid-State Electr Power Supplies 208 p 8511 $4 95
778-—Small-Screen TV Serwicing Manual 240 p 367 $6 95
653 T shooting Solid-State Wave Gen & Shaping Circs 92 p $4 95
636—Instaling TV & FM Antennas 168 p 158 1t %4 95
B35—VHF UHF Fire. Police, Ham Scanners Ser Manual 250 p 56 95
625—Troubleshooting Sohd-State Ampiifiers 256 o 95 (I $4 95
732 --Jap Consumer Elect: Ser Man 196 p incl schematic foidout $5 95
694 -Auto Sterec Service & Installation 252 p 24511 $5 95 l
BROADCAST, CATV, CCTV & VIDEOTAPE
Anatomy of Local Radio-TV Copy-4th Ed 140 p $5 95 l
CATV Program Onginanon & Production 256 p 64 1 14 95
Complele Hdbk ot Videocassette Recorders 280 p 16011 $595
B cast Engr & Maintenance Hdbk 532 p 235 1l $19 95
Desig Maintain CATV/Small TV Studio 288 p 100 1l $1295
Cablecasting Production Handbook 210 p . 44 $12 95
CCTV installation. Maintenance & Repar 294 p , 208 11 $8 95
Talk-Back TV Two-Way Cabie Television 238 p 64 1| $5 95
Compiete Broudcast Antenna Handbook 448 p 3101l $17 95
Guide to Radio TV B cast Engineering Pract 288 p 1404 $12 95
Diectional Broadcast Antennas 210 p 60 1l $1295
How To Become A Radio Disc Jockey 256 p 36 (| $12 95
How to Prepare a Production Budget Fiim & Videotape $12 95
-Videotape Prod & Comm Techniques 256 p 100 1t $12 95
T hting Handbook 228 p 23011 512 95

10-DAY FREE TRIAL—NO RISK COUPON
TAB BOOKS, Blue Ridge Summit, Pa. 17214
Please send me the books indicated below:

I I enclose $ Send postpaid

{1 Invoice me on 10-day trial {plus shipping)




NEW PRODUCTS PARADE

‘Continued from page 3)

Budget Equalizer
Superex Electronics, the long time
stereophone manufacturer, now of-
fers the GEM-1 five-band-per-
channel home equalizer. It is an
integrated circuit design featuring
center detented linear controls,
three tape deck switches for Re-
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cord EQ, Playback EQ, and Moni-
tor, as well as a separate power
supply for low noise. The GEM-1
has a programmable EQ Card sys-
tem which the user contours the
cards for specific equalization set-
tings for various source material.
When the card is moved up the
faceplate of the unit, all the fre-

quency controls are automatically
positioned. The GEM-1 also in-
corporates special narrow band-
width circuitry for minimum adja-
cent band interaction. All com-
ponents are mounted on a single
military-grade, glass epoxy PC
board. It sells for $89.95. Get all
the facts direct from Superex
Electronics Corp., 151 Ludlow St,,
Yonkers, NY 10705.

Apple Serial &
Parallel Interface
SSM’s new AIO serial and parallel
Apple interface allows maximum
flexibility for interfacing an Apple
Il with peripherals such as print-
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plotters, terminals, modems
and other computers. The soft-
ware programmable serial inter-
face uses the RS-232 standard
and includes three handshaking

ers,

lines. A rotary switch selects nine
standard band rates. The AIO's
parallel interface features software
programmable 1 0 ports with
enough lines to handle two print-
ers simultaneously with handshak-
ing control. The AIO comes com-
plete with serial interface firm-
ware, two cable assemblies and a
comprehensive users manual with
easy to follow application notes.
It is available assembled and test-
ed ($175.00) or in kit form
($135.00). For further information
contact SSM, 2116 Walsh Ave,
Santa Clara, CA 95050.

Glass-Mounted Antenna
Avanti has just introduced a new
3 dB gain high performance mo-
bile antenna that's specially de-
signed for two-way radio commu-
nications. It's called the AH151.3G,
a 144-174 MHz antenna that fea-
tures a sleek new. low contour
design and provides improved VHF
communications. Avanti has in-
corporated a higher radiating Y2
wavelength design that’s guaran-
teed to deliver superior obstruc-
tion-free performance over a 3 dB
deck-mounted 3% wavelength an-
tenna. It transmits a more uniform
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reception of a wide range of LF-MF-HF
transmissions; everything from local and
international AM Broadcast Stations,
Radio amateurs and professionals using
single sideband or CW to News Service
Radio Teletype. CB operators and en-
coded digital data.

» Dymek receivers have been evaluated
and are presently used by military and
government agencies both foreign and
domestic. This same quality is available
for personal use at reasonable prices.

» McKay Dymek’'s DR33C provides quality

» Phase locked loop digital tuning is used

to provide highly accurate and stable re-
ception electronically locked to an internal
quartzcrystal. Large LEDreadouts display
the received frequency in 100 Hz steps
providing rapid and accurate frequency
selection.

=« Wideband high powered RF front end
technology using CATV RF power transis-
tors and a double balanced diode first
mixer give extreme rejection of interfer-
ence caused by strong stations or adja-
cent frequencies. Wideband technology
also eliminates the need for manual peak-
ing adjustments when changing the re-
ceived frequency.

Dymek’s DR33C Digital Receiver Doesn’t Just Receive Digits

» Collins mechanical filters are supplied
for USB/LSB reception. High impedance
audio output is provided for interconnec-
tion with HiFi and audio systems. Options
include mechanical filters for CW and
RTTY, rack mount hardware and 600 ohm
balanced audio output.
For more information write or call
Toll Free .
California

800/854-7769 so0/a72-1783 ooy

McKay Dymek Company
111 S. College Ave. PO Box 5000
Claremont, CA 91711

TWX 910 581-4990
Tel 714/621-6711

[7

$H

¢

10

CIRCLE 19 ON READER SERVICE COUPON



e ade

omni pattern than a ‘“ground
plane.”” A patented “High-Q" im-
pedance coupling unit, with built-
in Ritter noise reduction system,
mounts inside the vehicle to as-
sure maximum performance
throughout the 144-174 MHz band.
There are no holes to drill; no car
body patching at resale time. A
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new aerospace adhesive securely
“locks” antenna mount to glass
with the strength of a Ya-inch bolt,
yet it can be removed instanhtly
for storage, car wash, or theft
protection. Guaranteed to hold se-
curely under even abnormal wea-
ther conditions and excessive vi-
brations. The antenna sells for
$33.95. For more information, con-
tact Avanti Research and Develop-
ment, Inc., 340 Stewart Avenue,
Addison, IL 60101.

RF Disturbance Alarm System
The Safehouse RF Field Disturb-
ance Alarm System, a motion de-
tector device, can protect an area
of up to 50 feet in length and up
to 5,000 cubic feet with an invisi-
ble beam of energy that detects
motion. The system is computer-

‘&..‘o—_
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controlled and the panel keyboard
can be turned on or off with an
exclusive 4-digit personal code
that only the owner knows. The
system also features a computer-

ized sensor and a high-power
siren alarm amplifier. Two op-
tional external blast-horn speakers
may be used with the system—one
mounted inside the home to fright-
en intruders, the other mounted
outside to alert neighbors. Only
the actual movement of an in-
truder walking through the pro-
tected area will set off, the alarm.
The alarm is not affected by traf-
fic noise, air conditioner turbu-
lence, telephones or strong
outside winds. The system in-
cludes a 30-second delay that al-
lows you to turn on the alarm and
leave the premises, and a 20-
second delay to turn it off upon
return. When an intruder is sens-
ed, the alarm sounds for eight
minutes, then shuts off automati-
cally and resets. The Safehouse
RF Field Disturbance Alarm Sys-
tem is priced at $179.95. A-1 three
units are available at participating
Radio Shack stores and dealers
nationwide.

Radio Cap

A cleverly concealed portable
radio that enables music lovers to
listen to their favorite station with-
out the burden of toting their
transistors, is now available. The
Bloke’s Radio Cap is a blue denim
hat powered by a single 9-volt

battery, providing safe, lightweight
sound through an earpiece which
may be hidden in a secret pocket
when not being used. The volume
control and station selector knobs
are disguised as two buttons in
this one-size-fits-all cap. Designed
in England, the Radio Cap is sold
exclusively in the U.S. by Edsuio,
Inc., 3716 Waverly Avenue, Sea-
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(ADVERTISEMENT)

Auto Sound
AM-FM Antennas

By Scott Larkin

How the NEW Avanti AFM-1
Improves Mobile Radio Reception

fter one million antenna
systems, a dozen years of

technical research and several
hundred patent claims...The AFM-1.

AVANTI, a recognized world
leader in Antenna Systems, intro-
duces a revolutionary new technical
advancement...the new exclusive “on
lass” design that is proven 8 ways
etter:

Avanti’'s new AFM-1 — the mobile
antenna that mounts anywhere on
glass while giving you high-
performance sound!

Eliminates “dead” spots.
Avoids signal shift.

Cuts unwanted noise with ex-
clusive "Ritter” noise control box
circuitry.

Superior gain performance. This
means better reception at a greater
distance from the transmitting
station.

No damaging holes to drill at in-
stallation time, nor expensive “patch”
jobs at resale time..it installs in
minutes without tools, adheres
directly to the glass, cannot mar
vehicles.

No external
electrical con-
nections to cor-
rode and detune. juo/SientE
No water leaks...
coupling unit is
weather-safe in-

RITTER
NOISE FLTER

side the vehicle.

Ends inflexible “one position”
mounting and high identitf' prob-
lems...The sleek silhouette blends in
handsomely with the vehicle styling,
offers a full 180° tilt angle adjust-
ment on front, back or side windows.

Backed by AVANTI's uncompro-
mising standards for quality and per-
formance, each antenna is guaranteed
to perform as well as or better than
the antenna it replaces or your
money will be refunded.

So, if you're tired of a car radio
that's not making beautiful music, the
AFM-1 is all you need to get it
sounding crystal clear again. For
more information contact Avanti
Research and Development, Inc., 340
Stewart Ave., Addison, IL 60101.
800-323-9429. Illinois Residents
312-628-9350.
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NEW PRODUCTS PARADE

ford, NY 11783. It is priced at
$10.95 plus 75 cents for postage
and handling.

Special Magnet Mount
A new CB antenna company, Lam-
Tech, Inc., has an interesting B60
Universal Mount on the market in

CIRCLE 38
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addition to their new line of an-
tennas. It consists of a magnet
plate and swivel clamp that lets
you position your magnetic mount
antenna on any vehicle, steel boat
rail, motorcycle, VW, truck and
station wagon. All metal parts are
triple plated to eliminate rust. The
B60 sells for $7.54. For more in-
formation on this product and
their Bandit | tuneable antenna,
write to LamTech, Inc., 501 Glen-
gary, Holland, OH 43528.

Four More for Good Audio

Four new high fidelity Home
Speaker Systems from Audiotex
of GC Electronics feature a unique
total motor system which results
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in higher than normal efficiency
for acoustic suspension speakers.
Now available is the 8-in., two-
way system (Cat. No. 94-1200)
with a suggested retail price of
.$59.95 each. An 8-in. woofer and

12

a phenolic-ring tweeter get the
most out of this compact cabinet.
Power handling capacity is 35
watts RMS with a frequency re-
sponse of 45 to 20 kHz. A 10-in.
woofer and brilliant wide-disper-
sion phenolic-ring tweeter high-
light the Audiotex 10-inch, Two-
Way System (Cat. No. 94-1300),
which carries a suggested retail
price of $69.96 each. The system
handles 35 watts RMS power with
a frequency response of 40 to
20 kHz. Enjoy lifelike reproduc-
tion of sound with the new 10-
inch, Three-Way System (Cat. No.
94-1350). A deep-throw 10-in.
woofer, 4v2-in. hardback mid-
range and phenolic-ring tweeter
create an unbeatable combination
of power plus performance. Pow-
er handling capacity is 40 watts
RMS with a frequency- response of
40 to 20 kHz, and it sells for
$89.95 each. Engineered for the
hard-to-please audiophile is the
12-inch, Three-Way System (Cat.
No. 94-1400) with a $99.95 price
tag. Natural sound emanates from
an acoustic suspension system
with a 12-in. woofer, 4¥2-in. hard-
back midrange and wide-disper-
sion phenolic-ring tweeter. The
system handles 45 watts RMS
with a frequency response of 35
to 20 kHz. Audiotex speakers are
manufactured from start to finish
in GC's own 50,000 sq. ft. speaker
plant. Audiotex makes them, tests
them and backs them! Get all the
facts from Audiotex Division, GC
Electronics, 400 South Wyman
Street, Rockford, IL 61101.

Pinball Game Kit
The Brunswick Aspen pinball ma-
chine, in a new build-it-yourself
kit, is available now from Heath
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Co. The machine features elec-
tronic memory that holds scores
for up to four players and indi-

(Continued on page 14)
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Trunk lip mount
with screw-in
connector.

B Three grippers adapt mount to any hole
3/8to 3/4 inch in diameter

Exclusive roof top mount (patent no. 3,492,769)
allows quick, solid mounting on vehicle surface.

Turner outperforms others on the four
most important factors: power,
performance, quality and engineering.
When choosing your next CB antenna -
check us out.

v 500 watt power capacity
»1.1:1 SWR

v Built to last

v Easy to install

Turner Base Loaded Antennas are available
in five different models including swivel ball
models forsilantbacks. Convenient
combination mount models include mounting
brackets for both trunk lip and roof mount in

TURNER.

TELEX COMMUNICATIONS, INC.

8601 Northeast Highway Six, Lincoln, NE 68505 U.S.A.
Europe: 22. rue de la Légion-d'Honneur, 93200 St. Denis. France.
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SK210
Trunk lip

B Spring-loaded, pure brass coil contact
pin assures solid, corrosion-free cable
connection.

B Exclusive screw-in antenna cable
connector (patent no. 4,090,030)
provides simple, low loss solderless
connection.

B Weather resistant Noryl coil cover is
impervious to the elements. Outlasts
others, even in salt spray areas. Holds
like-new appearance longer.

B Base plate triple chrome plated for
corrosion-free, attractive appearance.
- Bl Double thick trunk lip bracket will not
break.
B Entire antenna is at d.c. ground for
super, low noise reception.

SK211 SK260C SK261C
Trunk lip Combo. Combo.

with trunk & trunk &
swivel roof roof with
swivel
13



Three
supplies
- in <>nzj

the
auto-tracking

B&K-PRECISION
1650

Model 1650 $300

® Functions as three separate
power supplies

®m 5V DC, 5A fixed output

® Two separate (A and B) O to
25VDC outputs at 0.5A

@ B supply can be set to track
A supply directly or in any ratio
from 0 to 100%

m All terminals are fully isolated in
all modes

® Outputs may be connected in
series or parallel

@ Fully automatic, current limited
overload protection

The B&K-PRECISION 1650 was
designed to fill your bench power
needs for both linear and digital
circuitry. The exclusive opto-isolator
controlled automatic tracking circuit
allows the B output to precisely track
voltage changes of the A supply,
while maintaining complete
electrical isolation.

Available for immediate
delivery at your local
B&K-PRECISION distributor.

1€ PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 - 312/889-9087

in Canada. Atlas Etectronics. Ontario
Inti. Sis: Empire Exp.. 270 Newtown Rd., Plainview. L.t.. NY 11803
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(Continued from page 12)

cates which player is shooting,
which ball is in play and when the
game is over.

Fun is added by double
bonus scoring. It even has musi-
cal melodies that tell when bonus
points are scored and when the
game is over. The kit price is only
$529.95 for the full-size Aspen
model, which takes about two eve-
nings to build. For complete de-
tails on the Brunswick Pinball Ma-
chine and on nearly 400 exciting
kits for home, work or pleasure,
send for the newest, free Heath-
kit Catalog. Write to Heath Co.,
Dept. EE1, Benton Harbor, Mi
49022.

Super Whip
A high-strength fiberglass whip
that can bend 360-degrees to re-
sist impact is the latest achieve-
ment from Avanti Research. The
high performance antenna, called
“The Skinny Stick,” is 48-inches
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long and has a Va-inch diameter.
No wire tips to snag or bend, no
windings to cut or unravel, plus
pin tightening, are all featured on
Skinny Stick. The foil band allcws
for precision tuning and is re-
tunable, while the top-loaded coil
gives the whip added punch and
better reception. The whip fits
standard 3/8-24 thread mounts;
power capacity is 150-watts. For
more information on The Skinny
Stick, which is priced at $12.95,
write to Avanti Research and De-
velopment, Inc., 340 Stewart Av-
enue, Addison, IL 60101.

Home Burglar Alarm

With over 3 million home bur-
glaries reported last year (authori-
ties estimated twice as many went
unreported), the 54 Heathkit Elec-
tronic Centers in 28 states are
about to introduce a remarkably
effective device that does what
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most = custom-instalied burglar
alarms do. It’'s the MIDEX-55, a
compact, professional-grade home
burglar alarm system that uses
sophisticated motion sensing elec-
tronics to detect, then startle and
drive off intruders. The MIDEX-55
is capable of emitting up to 120
decibels of sound. It can be in-
stalled in just three minutes, acti-
vated with the push of a button
and, best of all, it sells for un-
der $250 complete. Designed for
use in the home, apartment, week-
end retreat or small office, the
MIDEX-55 system consists of just
two components: a combination
transceiver control unit ($199.95)
and a companion blast-horn
speaker ($39.95). Operating off
normal house current, the MiDEX-
55 can be set up by connecting
the speaker wires to the back
panel of the ‘control unit using
only a screwdriver. To ensure per-
formance reliability, Solfan Sys-
tems, Inc. tests each component
part of the MIDEX-55 control unit
at extreme tolerances and then in-
dividually bench tests each as-
sembled system under full power
for seven days. This pre-shipment
testing is designed to simulate
three full months of continuous
use, and is further backed by an
unconditional one-year warranty
for all parts and labor. Solfan Sys-
tems also maintains a ‘“‘consumer
hot line" toll-free telephone num-
ber: (800) 227-8065. Or, write to
Solfan Systems, Inc., Midex Con-
sumer Division, 665 Clyde Avenue,
Mountain View, CA 94043. In either
case, tell Solfan, “ELEMENTARY
ELECTRONICS sent you.” L]
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BUILD c@ RADIG

AND ELECTRUMICS CIRCWTS

PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes

% 12 RECEIVERS

% 3 TRANSMITTERS

* SQ. WAVE GENERATOR

% SIGNAL TRACER

% AMPLIFIER

% SIGNAL INJECTOR
CODE OSCILLATOR

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

The °‘‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home _training. Yyou will learn radio theory, construc-
tion Practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using regutar schematics: how to wire and solden
In a professional manner; how to service radios. You will work with the standard type of
bPunched metal chassis as well as_the latest develoPment of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators. detectors, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code_ Oscillator. You wiil learn and Practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro-
Eressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanys=
ing instryctional material.

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
Oscnlator, 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 *‘Edu-Kit' is
the product of many years of teaching and engineering experience. The *‘‘Edu-Kit'' will
provide you with a basic education in Electronics and Radio, worth many times the low
Price you pay. The nal Tracer alone is worth more than the price of the kit.

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 world. The ‘‘Edu-Kit’’ has been
want an interesting hobby. a well paying carefuiy designed, step by ste, so that
business or a ob with a future, you will tind you cannot make a mistake. The ‘‘Edu-Kit’’
the ‘‘Edu-K a worth-while investment, allows you to teach yourself at your own
Many thousands of individuals of all rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

e Frogressive Radio * educational radio kit in the world,
universally accepted as the standard in the field of electronics traiming. The ‘"Edu-
Kit'' uses the modern educational principle of ‘‘Learn by DoIng.’’ Therefore you construct,
learn schematics, study theory, practice trouble shootuig—all in a closely integrated pr
gram designed to provide an eastly-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 w g of these parts. Then you buitd a simple radio. With this first
sct you wili enjoy listening to regujar broadcast stations. learn theory. practice testing
and trouble-shooting. Then you build a more advanced radio, tearn more advanced theory
and technigues. Gradually, in a progressive manner, and at your own rate, you will
find yourseif constructing more advanced mutti-tube radio circuits, and doing work like
Droless-onal Radio Techn
included in the ‘‘Edu ° course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional
‘*breadboard’’ experiments, but genuine radio circuits, constructed by means of professional
wiring and soildering on metal chassis, plus the new method of radio construction known
‘Printed Circuitr ’ These circuits operate on your regular AC or DC house current

HE "EDU ' IS COMPLETE

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

In addition, you receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a usefui set of tools, a
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The ‘‘Edu-Kit’’ aiso 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 Progressnve Signal Injector, a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club. Free Consuita.
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, toels,
instructions, etc. Everythino is yours to keeo.

Y No Knowledge of Radio Necessary
v No Additional Parts or Tools Needed
Y Solid State Circuits

% Vacuum Tube Circuits

| PRINTED CIRCUITRY |

At no increase in price, the ‘Edu-Kit” ’ I
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector. a unigue |
servicing instrument thal can detect many
Radio and TV troubles. This revolutionary |
new technigue of radio construction is now
becoming popular in commercial radio and |
TV sets. L
A Printed Circuit is a special insulated |
chassis on which has been deposited a con- |
ducting material which takes the place of
|
|
!

NAME. . .. ... ...
ADDRESS . . . .. ..

wiring. The various parts are merely plugged
in _and soldered to terminals.

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of this
subject
terested

is a necessity today for. anyone
in Electronics.

in-l I
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Reg. U.S.
Pat. Off.

Troining Electronics Technicians Since 1946

FREE EXTRAS

SOLDERING [RON
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

[o ¢ PRINTED CIRCUITRY

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

CITY & STATE...... ...

PROGRESSIVE “EDU-KITS” INC.
1189 Broadway, Dept. 602-ns

{ SERVICING I.ESSONSJ

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 radigs. You will learn how to
use the professional Signal Tracer. the
unique Signal Injector and the dynamic
Radio & Electronics Tester. while you
are tearning in thls practical way. you
will be able to do many a repair job for
your friends and ncighbors. and charge
fees which will far exceed the price of
the ‘‘Edu-Kit.'' Our Consultation Service
will help you with any technical prob-
lems you may have.

FROM OUR MAIL BAG

Ben Valerio, P. O, Box 21. Magna.
Utah: *‘The Edu-Kits are wonderful. Here
I am scnding you the questions 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

Id Radio Testing Eduipment. | en-
joyed every minute | worked with the
ditterent k.t the Signal Tracer works
fine. Als e to tet you know that ¢

feel proud of I)ecommg a member of your

1534 Monroe Ave.,
Huntington, **Thought | would
drop you a s to say that | re-
ceived my Edu- Klt and was really amazed
that such a hargain can be had at such
a jow pbrice. | have already started re-
pairing radios and phonograpnhs. My
friends wcere really surprised to sce me
get into the swing of it so quickly. The
Trouble-shooting Tester that comes with
the Kit is really swell. and finds the
trouble, if there is any to be found.’’

SOLID STATE

Today an electronics techptician or hobbylst re-
quires a knowledge of solid state, as well as vacuum
tube circuitry. The *‘Edu-Kit" course teaches both.
You will build vacuum tube, 100% solid state and

combination (‘‘hybrid”’) circuits.
Progressive ‘‘Edu-Kits’ inc., 1189 Broadway, Dept 602-p; MHewlett, N.v.'11557

= e e e e e e e e e = e e e e e e e

R ZII R s

Hewlett, N.Y. 11557
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GILFER’S
“BEST SELLER”
SHORTWAVE

Latest Edition
CONFIDENTIAL FREQUENCY LIST
Identifies 5,000 non-broadcast short-
wave stations (telephone, coast, milita-
ry, spy, etc.) from 4-26 MHz. $6.95 ppd.
Just Released 34th Edition
WORLD RADIO TV HANDBOOK
“Bible" of the SWL—comprehensive list
of all shortwave broadcasters with all
details—plus special articles. $14.95 ppd.

Just Released
GUIDE TO RTTY FREQUENCIES
First time ever — details on 3,500 radio
teletype stations with info on how to ID
special codes & languages. $8.95 ppd.

Save $4.90 — All 3 for $25.95
FREE SHORTWAVE CATALOG

e Receivers ¢ Antennas ¢ Preselectors
® Accessories ® Books ® Forms e Logs

GILFER SHORTWAVE

Dept. E-5 , Box 239, Park Ridge NJ 07656

" MICROCOMPUTER BOOKS |

HOW TO MAKE MONEY WITH
YOUR MICROCOMPUTER
by Townsend & Miller
A guide to ways you
can create income in
the microcomputer

age. Discusses &
magazine articles :',ff
books, service i

bureaus, repair, soft- Ji‘ [
ware, hardware, con- ey |

=t

sulting, retailing and
shows. Your microcomputer can return
a dividend! 154pp. !

#257 $8.95
I
Name L . L
Address
. . !, . Z|p 3
Check L] Master Charge VISA
| Card # _ LICEASN Expires
Signature IR J
EEO30

Include $1.75 insured UPS
shipping & handling.

TOLL FREE 800-258-5477!
MON-FRI 9-5 {in N.H. dial 924-3355)

FREE CATALOG |

Over 100 titles from beginner to
advanced. Guides, games, business |
applications, programming.texts, much |
more. Chosen for accuracy, readability.

BlTs ine Books to erase the impossible

Box 428, Peterborough, N.H. 03458
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DX CENTRAL REPORTING

AWCORLD OF SWIL INFO

{] Pirate broadcasters—those so-
called stations that operate without
benefit of license or approval—seem
to be cropping up all around the
country these days. And, as law-
abiding citizens, we can’'t condone
them; but as DXers, we can’t ignore
them either!

From the west coast, east coast,
midwest, and Canada, reports are

Darrovs BeAcw, FLA

497 Merees
- <) 2= —
; = f-s
i e A
e DTS5\ f
x & 5 J ¢
ALl *OLDIES®

WDAB .

Daytona Beach’s pirate station, WDAB,
plays all “oldies,”” as advertised on its

skull and crossbones-decorated QSL card.

Chief honcho of WDAB, Ron Kay, in dis-
guise. Ron seems aware of the problems
of running an unlicensed operation.

The transmitting facilities of WDAB pro-
duce low power from this Heathkit DX-60B.

BY DON JENSEN

coming in concerning these iilicit
broadcasters. Some seem to operate
just above the upper end of the
regular AM medium wave band,
about 1610 to 1630 kHz, while others
work amidst the ham bands. There
are some operating in frequency
ranges long used by similar pirate
broadcasters in Europe, particularly
between 6,200 and 6,300 kHz short-
wave, and to a lesser extent, above
about 7,300 kHz.

Most of the North American pirates
seem to be juvenile ventures. Techni-
cal competence is limited, and sta-
tions are shortlived, either because
the operators lose interest or are
shut down by the Federal Communi-
cations Commission.

Good Pirates. One exception to the
general rule is WDAB, a Daytona
Beach, Florida, shortwave pirate that
had been operating, sporadically, for
more than a half year at this writing.
WDAB's programming is good
enough to make one wish that the
station was legit. If you've heard
this one, you may have wondered
about its operations. So, here is the
anatomy of a pirate broadcaster.

According to station disc jockey
Ron Kay, the reason WDAB sounds
so professional is simply because it
is run by professional radio broad-
casters. Ron prefers to describe the
station, which operates close to
6,213 kHz in the 49 meter shortwave
band, as ‘‘an unofficial, experimental
station. We simply need an occa-
sional change from the kind of music
we're exposed to every day.”

Ron explains that he can't play the
sort of music he likes at work, so
“WDAB becomes a great escape” to
play the sort of music he really en-
joys, “oldies from 1955 to 1975.”

Also, Ron says he wants to prove
that shortwave broadcasting can be
accomplished on a nationwide basis,
maybe even worldwide, with very low
power. Low power is WDAB’s thing.
The transmitter is a Heathkit DX-60B,
a ham band transmitter, modified to
plate rather than grid modulation. It
feeds 50-watts of power to a simple
dipole, about 35-feet above ground.

“We have a collection of about
800 45s and 100 albums, a total of

(Continued on page 80)

ELEMENTARY ELECTRONICS/May-June 1980



- COMPUTER SHIFTS GEARS

Truck driving schools shift to electronic gearbox
BY FRANK MERTZ

The simulator unit is equipped with the
usual clutch, brake and gas pedals, gear
shift lever, speedometer, tachometer,
steering wheel and a computer interface;
it even has an ignition key. An instructor
can monitor the student with the computer
and instruments (lower right photo).
These tell if the driver is in the cor-
rect gear for the situation at hand.
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(1 UNTIL RECENTLY. ANYONE Who has
ever taught someone to drive a stand-
ard-shift car or truck would sympathize
with the instructors of Brooklyn's
Driver Training Institute. Imagine the
never ending squeal of gear teeth biting
into each other as rookie truck drivers
make their first attempts with a standard
transmission. You can almost hear the
stomach turning grunch that happens
when a shift up to third becomes an
unexpected, extremely noisy and some-
times very expensive shift into first.

Now the Institute doesn’t have to
worry about expensive gearbox repairs
or frazzled instructors—its students are
taught to handle a manual transmission
by a new electronic truck simulator.
This simulator shows “where,” “why”
and ‘“how” to coordinate the clutch,
gearshift and throttle of a large truck.
The unit can be controlled manually or
by computer, which gives a printout of
the student’s proficiency. The computer
monitors gear selection, clutching and
gas pedal movement, and relates them
to various factors which affect the
“truck’s” performance, such as loads,
hill climbing, winds, ice and many other
factors. If the student tries to move too-
heavy a load up a hill in too-high a gear
the unit will stall just like a real truck
would.

A driver who has experience driving
an automatic can learn to handle- a
standard transmission in about two
hours of hard work on the simulator.
The dashboard has a speedometer,
tachometer and an electronic print-out
of what the driver is doing wrong at
any one time or what to do next.

An analog computer called MOVAC
simulates the action of the truck and
controls the readout on the speedometer
and tachometer. Up to three additional
simulators can be attached to the com-
puter set thanks to a four-channel en-
coder. Thus, four learners can grind
their electronic gears without cutting
their teeth on the very-expensive real
thing. This New York outfit has dis-
covered some very real fuel savings as
well. ]
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NRI will train you at home

to be an electronics professional
in the growing world

of communications.

Learn to service, repair, and install everything from microwave antennas
to two-way radios...from radar sets to TV transmitters.

TV Tape Recorders

V-

Direction Finders, Loran
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No other home-study course with night classes. No time or gas meter and digital CMOS frequency

gives you such complete, professional  wasted traveling to school...NRI counter. NRI even gives you special
training in so many fields of com- brings it all to you. You learn with lessons to get your Amateur License so
munication. No other gives you the NRI-pioneered “bite-size” lessons and r -

. actual bench training with kits and proven, practical “power-on” training, — - - :"_'E«--_-: /
;iemonst;auon units spec;ally designed Build Your Own 2-Meter, . ro—sey
or learning. Only NRI gives you the P 3 : :

) thorough preparation and training -Dlglta“y Synt!nesnzed s ~
you need to achieve professional VHF Transceiver or ’ _
competence in the wide world of 40-Channel CB - L
communications. NRI training is “hands-on” : : ¢ g

Learn at Home training. You get honest bench ex- :

in Your Spare Time perience as you build and test this

Learn at your own pace, right in
your own home. There’s no need to
quit your job or tie up your evenings

industrial-quality two-way radio and
power supply. You reinforce theory les-
sons as you induce and correct faults,
study individual circuits and learn
how they interface with others. Or, at
your option, you can train with a full
forty-channel mobile CB and base-

station power supply converter. you can go on the air with your VHF
You also build and keep for use ~ transceiver .
in your work a transistorized volt-ohm FCC License

or Full Refund

In all, you get 48 lessons, 9
special reference texts, and 10 training
kits. ...the training you need to become
.. A professional. And NRI includes train-
- ing for the required FCC radiotele-

phone license examination. You pass
or your tuition will be refunded in
Jull. This money-back agreement is
valid for six months after the com-
pletion of your course.

Free Catalog,

CB Radio No Salesman Will Call

NRI’s free, 100-page full-color
catalog shows all the equipment you
get, describes each lesson and kit in
detail, tells more about the many
specialized fields we train you for. It
includes all facts on other interesting
areas like TV and audio servicing or
digital computer electronics. Mail the
postage-paid card and see how we can
make you a pro.

If the card has been removed,
write to:

NRI Schools
McGraw-Hill Continuing
| Education Center
C;‘}. 3939 Wisconsin Ave.
Hll'

Washington, D.C. 20016

Aircraft Guidance &
Landing Systems

Microwave Relay
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CB,AMATEUR or
COMMERCIAL
COMMUNICATIONS

Hustler has
the antenna you’re |
looking for!

]
|
Mobiie or base station. |
Whatever your needs, Hustler {
has the qualty for exceptional | |
mechanical and electrical
performance. The result of
unique engineering expertise
and innovation, respected t
throughout the industry.
!
|

For outstanding antenna
quality, look to Hustler!

See your dealer or write:

H ER “LU

3275 North B. Ave.

O

Kissimmee. Florida 32741
- Clearly the choice of those 3
who know quality.

NEWSCAN

ELECTRONICS IN THE NEWS

Expanding National
Weather Radio

In the early 1950’s, the U.S.
Weather Bureau established the
weather radio program which con-
tinues to be developed by its suc-
cessor, the National Weather Service
of the National Oceanic and Atmos-
pheric Adminisrtation (NOAA). The
NOAA Weather Radio (NWR) pro-
gram has been expanded to a nation-
wide network and reached the 345-
station goal by late 1979. The system
provides weather services on a rou-
tine basis and special bulletins. Spe-
cial warning messages, including
possible nuclear attack, can be
broadcast during severe weather.

The technical equipment that the
NWR program relies on consists of
consumer and institutional-grade re-
ceivers. Consumer-grade receivers
generally have good sensitivity and

tions, both public and private, where
large numbers of people are to be
found.

When completed, the NWR net-
work will cover all but about ten per-
cent of the U.S. population. These
remaining people are in geograph-
ical areas where it is not possible
for the transmissions to be received
because of terrain factors—a valley
behind high mountains or a ‘“dead”
area not covered by NWR transmit-
ters. Granoff has sponsored the idea
for a device known as a Shadow

Zone Transmitter (SZT) to cover
such areas.
The NOAA Weather Radio net-

work of the National Weather Ser-
vice will continue to grow and
successfully carry out its job of mak-
ing weather forecasts, advisories,
and warnings of impending disasters
available to virtually all Americans.

CIRCLE 6 ON READER SERVICE COUPON

AMAZING

at{({ PHASERS )

PPF-1 PHASER PAIN FIELD — This device recentlly devel-
oped and patented in our 1abs 1s beng evaluated by law enforce-
ment agencies for riot and crowd control. 111S now availabie but
soon will.come under the jurisdiction of weapon$ and infernat
machine contral making 1t unavartabie to the pubiic. The device
Is hand-held and looks hike 38 BUCK ROGERS ray gun. it 1S hazar-
dous if not used with discretion

PF-t PLANS $15.00
1PG-1 INVISIBLE PAIN FIELD GENERATOR This
amazing, simple hand-held device is about the Size ot a pack of
cigarettes and generates a directional field of moderate to inten
sive pain in the lower part of the head up to a range of 50" De-
vice 1 simple and economical to make
IPG-1 PLANS $6.00 IPG-1K ALL PARTS $39.50
IPG-10 ASSEMBLED& TESTED FOR ANIMAL CONTROL $49.50

LASERS ————¥¢

RUBY LASER RAY PISTOL Produces highly intense red
beam. capable of burning A hazardous device PLANS. PARTS
SOURCES $15.00
HIGH POWERED CARBON DIOXIOE BURNING AND CUTTING
Complete pians and all pans sources $15.00
SOLID STATE IR 12 WATTS with bwit in power Suppl
pians  $8.00 Comptele ket with colimator ~ $74.01
POCKET LASER pulsed. visible red plans $7.00
Complete kit $59.50 Also complete plans and parts
sources for RUBY, YAG. NEQDYNIUM, HeNe ARGON. OYE.
NITROGEN and many more lasers.

— 5 SECURITY ——F2—

SNP-2 SNOOPER PHONE — Dial home or office phone

while on vacanon actwaling sensitive mike without phone

ringing. Excelient property protection ang i0trusion device
PLANS

SNP2 $7.00
SNP2K ALL PARTS $49.50
SNP20 ASSEMBLED AND TESTED $89.50
LONG RANGE XMTR PLANS $6.00
SEE-IN-THE-DARK PLANS $8.00
DIRECTIONAL SHOTGUN MIKE PLANS $7.00
SUPER SENSITIVE PARABOLIC MIKE PLANS $7.00
SOUND & TELEPHONE DPERATED TAPE RECOROER  $6.00
CATALOG ON PLANS . KITS & FINISHED UNITS $1.00

Send check or money Order to
SCIENTIFIC SYSTEMS, Dept. A10. Box 716
AMHERST. N.H. 03031

A total of 345 NOAA
Weather Radio sta-
tions dot this map, il-
lustrating how effec-
tive the program has
been in forecasting
weather conditions
throughout the U.S.
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poor to fair selectivity, and are rela-
tively inexpensive, easily portable,
and powered by either house cur-
rent or battery, or both. One receiver
type may have the option of a warn-
ing alarm capabiilty for information
on fast-breaking weather events of
possible danger to the public. An-
tennas are generally self-contained
within the receiver unit.
Institutional-grade receivers are
more ruggedly constructed, have
even greater sensitivity and gener-
ally good selectivity, and are con-
siderably more expensive than the
consumer grade. They are designed
for use in schools, hospitals, indus-
trial complexes, and other institu-

Home Exposure with Video Tape

A real estate agent can easily
spend an hour and a half showing a
prospect a house. Using JVC profes-
sional video equipment, a Denver
realtor can - videotape for display
seven houses in that same time.

Moore and Company, the second
largest residential real estate agency
in Colorado, has a wholly-owned, in-
dependent production division, Moore
Video. Although the real estate mar-
ket is slowing down in both metro
and non-metro Denver, Moore is
busier than ever before. Doug Em-
merich, Moore Video’s manager, at-
tributes this largely to a professional
video system that gives the company
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a huge edge over regional compe-
titors.

“Having a video capacity giyes us
an excellent advantage in getting the
listing,” Mr. Emmerich says. “We are
the only real estate company in
Colorado providing this service. A
lot of people are using video in real
estate for training,” Mr. Emmerich
notes, “but very few independent
real estate companies are actually
reproducing it themselves. Having a
studio independent from the sales

offices is particularly effective be-|

cause it gives us the freedom we
need to be creative.”

Clients listed exclusively with
Moore and Company Realtors get
the video service free. Once the list-
ing is obtained, the crew tries to
tape the house as quickly as pos-
sible. A typical production crew con-
sists of one cameraman, an audio
person and a production coordina-
tor. The script, written from an out-
line provided by the realtor, de-
scribes the house’s special features
and any “extras.” Moore has three
active production crews on call, and
equipment available for a fourth as
back-up. Production time, including
traveling to the site, averages two
hours and ten minutes per house.

In addition to taping individual
houses, Moore Video also has been
gathering materials for eventual
“mini-documentaries” on the neigh-
boring towns.

Having video capability gives Moore and
Company Realtors an edge in getting list-
ings in a tight market. JVC does the job!
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“When Two Hands are
not enough”’

HMMZI

]
"omELF” All-Aluminum non-conductive,
Future Tech, Inc. airabig, a:gf:;';? LI g

Mankato, MN.

Holds objects firmly with 2 arms
for soldering - testing - assembly - painting - gluing
To order - Send Ck or M.O. for $29.95 + 4% MN Sales Tax To:
FTI, 880 Madison Ave., Mankato, MN 56001

Allow
Name Six weeks
Address for delivery
City State Zip MR-

)
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NEWSCAN

“We've got a whole script story-
boarded,” Mr. Emmerich says,. ‘‘and
whenever it's convenient we stop
and take a shot of a point of local
interest, such as Mile High Stadium.
When the weather slows us down
from going out to shoot houses, we'll
take what we have out of our video
bank and put it all together.”

911 Has Your Number

Recently, an 82-year-old woman in
Alameda County, California, seconds
away from a heart attack, dialed 911.
Before she could give her name and
address, she collapsed. But, thanks
to an improved version of the 911
Emergency Communications system
introduced by Pacific Telephone last
summer, the 911 dispatcher was
able to determine quickly the wom-
an’s address and a rescue team and
ambulance arrived on the scene
shortly.

The new Expanded 911 system
(E911), designed by Bell Labs and
made by Western Electric automa-
tically displayed the woman's phone
number on a console in front of the
dispatcher. Working from the phone
number, the dispatcher cross-
checked and found her address.

“That story would have ended dif-
ferently if we hadn’t had this new
911 system,” reflects Sgt. Galen
Temple of the Alameda County Police
Department. “Without it, there would
have been no way to trace that call
quickly enough to help the woman.
You can't realize how many people
make emergency calls, and then be-
cause of panic, a language problem
or simple unfamiliarity with the area,
can't tell us where they are,” Sgt.
Temple said. “With this new system,
we immediately know their phone
number and can go to work from
there.”

Bud Walker, product manager for
Pacific Telepone, reports, “In each
of Alameda's 13 towns, the Auto-
matic Number ldentication (ANI) fea-
ture of E911 has been greatly appre-
ciated by the emergency personnel.
In addition to displaying the phone
number immediately, the system
keeps a record of every emergency
call made. This can be used in fol-
low-up investigations.”

Determining the location of the
emergency will become even easier
when E911 has the capability to dis-
play not only the telephone number
of the caller, but also his or her
street address. Presently, Western
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The best darn top-loaded CB
antenna your money can buy!

Just lik2 the serious CBers, amateurs demand
Hy-Gain, and 1,000,000 hams can’t be wrong!

Hand-crafted antennas, built with pride and
precision by skilled craftsmen with 25 years
experience.

Every Super Stix antenna is inspected for
100% quality control, including SWR check.

Because we use the finest materials available,
Any

.

we guarantee these Stix against failure.
failure. Thats how confident we arel ,
We dan’t recommend it, but
even bent a full 360°, it will
not break.

Why Super Stix Perform Better

Super Stix are more than 5/8 wave electrically. This
allows more than 80% of the signal to radiate from
the most efficient portion of the antenna—the top.

Super Stix

MOST EFFICIENT

LEAST EFFICIENT -

TELEX hy yam

T=LEX COMMUNICATIONS, |

B601 Northeast Highway Six. Lincoin, NE 68505 U.S A.
Europe: 22, rue de la Légion-d'Honneur, 93200 St. Dems. France.

ELEMENTARY ELECTRONICS/May-June 1980



Double th ck tip
protection.

Pure PVC-Folyviny|
chloride jacket-
prevents
abrasions,
checkering or
blistering.
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L— 100% tuneable coil

allows a PERFECT
1 to 1 SWR MATCH.

Precise, logarithmic
winding assures
fully balanced gain
of at least 3dB.

Pure, 14 gauge
copper wire,
coated with virgin
enamet for triple
environmental
protection.

Up to 1000 watis
power handling
capacity without
antenna damage.
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Electric is testing the Automatic
Location ldentification (ALl} feature
and the Bell System expects to offer
it to municipalities sometime later
this year. .

The capability of the system to
display the caller's phone number is
an aid in solving another problem—
crank calls. Sgt. Temple notes, “anv
emergency system gets a lot of
crank calls—especially from kids.
They waste our time and tie up the
lines. Now, when we get a crank
call, we have the phone number and
can deal with the person immedia-
tely.”

There’s a fire on Fifth Street, a burglary
on Oak and a heart attack victim on Eim
Drive! Thanks to a new improved 911
emergency communications system, these
911 dispatchers in Alameda County, CA,
will be better equipped to handle emer-
gencies like these.

Another major benefit of Expanded
911 is that it makes it easier to offer
service in suburban areas. At one
time the system in the suburbs was
complicated because telephone of-
fice boundaries and municipal boun-
daries rarely coincide. In suburban
areas, one telephone office often
serves several neighboring towns.
Routing a 911 call to the proper
town meant a central answering
point has to be established. In a
county like Alameda with 13 cities,
that would mean a central dispatcher
must first determine the caller’s loca-
tion and then forward the plea for
help to the right agency in.the right
town. That all takes time and in-
creases the chance for error be-
cause of common street names in
different towns.

E911 eliminates the need for a
central answering point in suburban
areas by automatically routing 911
calls to the town where the caller is
located. m
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INTERNATIONAL CRYSTALS and KITS
fiL*  OF-10SCILLATOR

8493

The OF-1 oscillatorisa

5 resistor/capacitor circuit
providing oscillation over arange of frequen-
cies by inserting the desired crystal, 210 22
MHz, OF-1 LO, Cat. No. 035108. 18to 60
MHz, OF-1 HI, Cat. No. 035109. Specify
when ordering.

MXX-1 Transistor RF Mixer
3 to 20 MHz, Cat. No. 035105

20 to 170 MHz. Cat. No. 035106 $6.38 ea.
SAX-1 Transistor RF Am

3to 20 MHz, Cat. No. 035102

20 to 170 MHz. Cat. No. 035103 $6.38 ea.
BAX-1 Broadband Amp

20 Hz to 150 MHz. Cat. No. 035107 $6.67 oa.

.02% Calibration Tolerance

EXPERIMENTER e
. ST |
ea. t

~

Cat. No.
031300

Specifications

3 to 20 MHz —For use in ]
OF-1L OSC Specity when ordering. I

20 to 60 MHz— For use [n OF-1H.0SC
Specity when ordering

031310

Enclose payment with order (no C.0.D.). Shipping
and postage (inside U.S.. Canada and Mexico only)
will be prepaid by International

Prices quoted for U.S.. Canada and Mexico
orders only. Orders for shipment to other
countries will be quoted on reQuest

Price subject to change. Address orders to

M.S. Dept..P.O.Box32497

Oklahoma City. Oklahoma 73132

WRITE FOR BROCHURE
International Crystal Mfg. Co., Inc.
10NorthLee, OkiahomaCity. Oklahoma73102
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Recard telephane conversations in your
y office ar hame. Connects between any
cassette or tape recorder and your
telephone or telephone LINE. Starts
automatically when phone is answered
Records both sides of phone conversation
Stops recorder when phone is hung up
This device is not an answering service

ize v
Each
$18.95
Oty Disc Avail

Super Powerful 4’

Wireless Mic

10 times more powertul than other mics
d Transmits up 10 Y mile to any FM radio

Easy to assemble kit 15V battery {notincl.)

Call (305) 725-1000 or send $18.95 + $1.00 shipping peritem §
Y to USI. Corp., P.O. BoxEE.-2052, Metbourne, FL 32901. )

COD's eccept. Far catalog of transmitters. voice scramblers
Q and other specialty items, enclose $2.00 to USI Corp.

I~~~ Now decode exotic
i radio signals

Field Dq"&A teal compuier thal ieads alb-linds of coded jadw tinsmrs- I
siong, Notoalf Marse code, but radioteletype. press-wire reports and ASCII
computar talk Figures code speeds. Buitt-m 24.nour Clock. Wired, tested
fulisgear warranty, l&dab triol, Easy hook-up fo any recewver. $467.95 uPsS

| shig. Charge, check or C.O.D. No risk!
1202 €. 23rd St.

| Kantronics, Inc., Lawrence, KS 66044
Amateur radio manufacturers. (913) 842-
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COVERTO COVER

YOUR ELECTRONIC BOOKSHELF

Go General. General-Class Ama-
teur-License Study Guide by Phil An-
derson, WOXI, lets you expand your
amateur radio hobby capabilities by
obtaining your General-Class license.
You will find this new study guide
useful for preparing to take the FCC

general-class [RYN TN
160 pages
$5.95

Upgrade that
! Novice ticket.

study guide 7

M Circle No. 61 on
M Reader Service Card

required receiving code test and
written exam covering radio theory
and operating rules and regulations.
This book was written in simple lay-
man’s language with uncomplicated
explanations and examples used to
present electronic radio concepts
and ideas. Published by Howard W.
Sams & Co., Inc., 4300 West 62nd
St., Indianapolis, IN 46206.

PPI Chip. Microcomputer Interfac-
ing with the 8255 PP/ Chip by Paul F.
Goldsbrough may be the first book
to be published about this newest
LS! chip. The book is dedicated to

MICROCOMPUTER

INTERFACING - |
ontains latest

2 8rss pPI cHIP 5

info on PPI Chip

Soft cover
224 pages
$8.95

Circle No. 61 on

‘ Reader Service Card

teaching the details of the 8255 pro-
grammable peripheral interface (PPI)
chip—how it functions and how to
use it with 8-bit microcomputers.
Many microcomputer systems use
this chip or a similar PIA or PIO chip.
Some examples are the Intel SBC80-
10, the Motorola development sys-

tem, the Commodore PET and KIM,
Rockwell International AIM 65, SYM |,
Appie Il, and many others. It is a
laboratory oriented text written to
give you a thorough understanding
in programming, interfacing and de-
signing with the PPI chip. Strong em-
phasis is on learning through experi-
mentation. Each topic introduced is
reinforced with laboratory work that
shows not only how ideas succeed
but what limitations should be ex-
pected. Familiarity with microcom-
puter input/output (1/0) techniques
is assumed, however the first chap-
ter provides a review of both ac-
cumulator and memory mapped 1/0
techniques. This is the 19th book in
the Blacksburg Continuing Education
Series, published by Howard W.
Sams & Co., Inc., 4300 West 62nd
Street, Indianapolis, IN 46268.

Back in 1923! It's fun, once in a
while, to look back at some of the
early days of radio (it wasn’t called

€ROSLEY. oid Crosley
S 1923 guide
¥:itg reissued
Soft cover
32 pages
$4.50

Circle No. 64 on
Reader Service Card

UMALEY WANS A TUR (SHIP LYY
e oues

“electronics” then) when things
weren't quite so hectic. Crosley was
one of the big names in the business
half-a-century ago, and there's a re-
print available of their 1923 catalog
Crosley Radio Apparatus showing all
sorts of neat goodies like vario
couplers, detecto-units, duo-amplo
units, condenso-units, crystal receiv-
ers, and a whole line of radios—in
kit form as well as complete with
cabinets. Readers can get a copy of
the Crosley 1923 catalog from The
Vestal Press, Box 97, Vestal, NY
13850.

The Amateur Bible. The newly ex-
panded edition of the Radio Ama-
teur’'s Handbook, the standard
manual and resource book for com-
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munications professionals and ham
radio hobbyists, is off the press.
Charts, tables photographs, schemat-
ic diagrams, parts supplier lists and
pertinent, detailed information for
building, testing and refurbishing
amateur radio equipment and acces-
sories make up its 570 pages. Cir-

For Ham Radio
fans of all ages

Soft cover
570 pages
$10.00

Circle No. 63 on
Reader Service Card

cuits, filters, cables, antennas, wave
propagation, satellite communica-
tions and general operating tech-
niques as they relate to the radio
amateur are discussed at length in
this 57th edition. The book is avail-
able at electronics dealers, book-
stores or postpaid direct from the
American Radio Relay League. For
more information, contact Ms. Bobbie
Chamalian, ARRL Headquarters, 225
Main Street, Newington, CT 06111.

Level Il Guide. Users of the chal-
lenging Level Il TRS-80 may find they
need real help in mastering the im-
pressive capabilities of this more
powerful and complex computer.
Learning Level |l by Dr. David A.
Lien, is a fully-illustrated guidebook.

Bone up on
Level Il basic
features

Soft cover
352 pages
$15.95

Circle No. 60 on
Reader Service Card

Learning Level Il is even for those
who haven't learned Level |. In clear,
simple language, the manual explains
how to use the Editor, a valuable tool
for changing and correcting BASIC
programs, both while learning and
when custom-writing special pro-
grams. Learning Level Il may be
ordered direct from Computer Books
Division, CompuSoft, Inc., 8643 Nava-
jo Road, San Diego, CA 92119. Add
$1.45 for postage and handling.

For Reference. A 440-page data-
book on COS/MOS Memories, Micro-

ELEMENTARY ELECTRONICS/May-June

processors, and Support Systems,
includes technical data, application
notes, classification charts, cross-
reference information, handling in-
formation, and ordering information
n (1) the CDP1800 series of COS--
MAC microprocessors and associat-
ed memory and peripheral circuits,
(2) the MWS5000 and DC4000 series
of general-purpose memories, (3) the

CDP18S600 series of COSMAC
%
& %« Valuable tool
,f;‘/ ¢ from RCA
E Soft cover
,-‘d'ﬁ:fé‘" G 440 pages
S $7.00
’,//.-F 4"/
a“f.‘ Circle No. 82 on
& 00s/MOS Memories, Rpader Service Card
Microprocessors,

and Support Systems

microboard computer systems, and
(4) the CDP18S000 series of COS-
MAC microprocessor development
systems. The data combine defini-
tive ratings, electrical characteristics,
dimensional outlines and user infor-
mation. Copies may be ordered un-

der code SSD260 from RCA Solid
State distributors or by sending
checks or money orders to RCA Solid
State Division, Box 3200, Somerville,
NJ 08876.

More on Bugbooks. The latest ad-
dition to E&L Instruments’ Techni-
books Series details the major micro-
computer input/output techniques
and their implementation using the
popular 8255 Programmable Periph-
eral Interface (PPl) chip. In Bugbook

Using the 8255
PP! chip.

Soft cover
224 pages
$8.50

Circle No. 65 on
Reader Service Card

IV, Microcomputer Interfacing with

the 8255 PPI Chip, by Dr. Paul Golds-

brough, with portions of the experi-
(Continued on page 80)

== Texas Instruments « = =
¢ Home Computer t1.99/1

.Matn Speech Dict
Modem
Thermal Printer
RS 232 Intertace
Disk-Controller
Disk Drive
Joystick {pair)
Dual Cassetie Cable
Video Graphs
Early Learning Fun
Beginning Grammar
Early Rdg & Spch Dict
Diagnostic |
Home Financial Decisions 29 95 §
Football 29 95
Physical Fitness 29 95
Household Budget Mgt 44.95
Tax/invest Rec Kpg 69 95 3

s 29.95 |
224.

oaa ANACTSS BY MOWTH
€GoeT? a1 gcrcTmCITY
v ESSII A oNS A

jied
JPMANIIALOND AV

1 3" Color monnor ‘

You Don't Have
To Be A Geniys

To Own The |
TiHome Computer

o

s unpse
suoGEY

g
[ o

(The genus s
built 1n)

tnvestment Analysis 54.95

Personal Record Keeping 49.95

Statistics 54 95

Video Chess 69 95

Number Magic Send $1.00 for 12 page Cotor

Speech Editor
Speech Synthesizer
Terminal Emulator

your Ti-99/4 order.)

Brochure. (Refundable with

l Superior color, music, sound and graphics--
and a powerful extended BASIC--all built in.
l Plus aunique, new Solid State Speech Synthesizer

Main Console Unit

;:;:Jo‘n]v DIRECT SALES o, 26K ROM
| j D, o120 |* UP to 72K total

memory capacity

Phone: {213) 245-1417

$899

Color Video Monitor

ORDER TODAY |- 16-color graphics %
I capability
| * Built-in equation
- calculator
I California residents add 6% sales tax Delivery subject to product l

LSATISFACTION GUARANTEED OR YOUR MONEY BACK! 2vailability by manufacturer.

N N N _ N _§N N N |
Price subject 10 change without nolice  Refunds guaranteed
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Hossy
COMPUTER

$1.75 At Your Newsstand

Software Directory
Your complete source of
information on computer

games, business and

educational software.

Microcomputer Peripherals

Check out an inexpensive
data storage ‘wafer”
that may make cassettes a
thing of the past. Tape
digitizers that give you tape
copies that surpass the
originals. And much more to
make a great hobby.

Programming
Find out about PASCAL, the
microcomputer langauge
of the future. Big new
BASIC program section.

ON SALE JUNE 5, 1980
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Hi-Fl REPORTS

FINE TUNING YOUR SYSTEM

HE ONE AUDIO PERFORMANCE FACTOR

that is common to every link in the
audio chain is frequency response—
the ability of a component to produce
equal output levels at ‘all audio fre-
quencies. Any hi-fi gizmo with a so-
called 'flat” frequency response
should produce the same output level
at 20 Hz, 1000 Hz or 20,000 Hz.

Most modern amplifiers have per-
fect or neariy perfect 20 to 20,000 Hz
frequency responses. In fact, we've
tested some in the lab that are flat
from DC (Direct Current or zero Hz)
to well over 100,000 Hz. Most other
audio components don't fare so well
—they may have poor low frequency
response, or bumps in the mid-range
or high-frequency roll-off. The best
cure for frequency response short-
comings, if you can’t afford the gold-
plated ultimate. audiophile compon-
ents that have near perfect perform-
ance, is to add an equalizer to your
audio system.

Equalizers. An equalizer is basi-
cally a fancy tone control that will
enable you to boost or cut your sys-
tem's frequency response so that the
output will be as close to “ideal” as
possible. When | say ideal, | mean
flat, but not everyone likes a flat out-
put. Some people like to boost the

SAE’s model 180 is a parametric equalizer,
handling two independent channels. It has
low and high frequency range controls, out-
put level and bandwidth controls. Price:
$250. Circle 42 on the reader service card.

AT R

-

Pioneer's SG-9800 graphic equalizer fea-
tures 12 ranges of frequency control per
channel. It has two fixed ranges of level at-
tenuation. Price: $395. Circle number 43
on the reader service coupon for info.

" BY GORDON SELL

bass above flat, while others like a
bit of a boost in the high frequencies.
There are two basic types of equal-
izers; parametric and graphic. An-
other name you will see is para-
graphic, but this is just a combination
of the two. A graphic equalizer has
left and right channel controls that
boost or attenuate at specific fre-
quency ranges. A good example that
we recently had in the lab was Pio-
neer's SG-9800 graphic equalizer. It
has twelve, =10 dB equalizers cen-
tered on 16, 32, 64, 125, 250, 500,
1000, 2000, 4000, 8000, 16000 and
32000 Hz. The 16 Hz and 32 kHz
equalizers are used to tailor the high
and low frequency rolloff curves.

A parametric equalizer is different
and usually has a low, and high fre-
quency control that is adjustable for
both center frequency and band-
width, as well as level. Both types
have their adherents and detractors.
SAE makes a reasonably priced para-
graphic equalizer called the SAE 180
that’'s worth taking a look at.

Spectrum Analysis. One problem
many hi-fi enthusiasts have is figur-
ing out just what is wrong with their
frequency response. The easiest way
to see what your system is doing is
with a spectrum analyzer, just the
way we do in our lab. Unfortunately
this is a pretty expensive piece of
equipment to put in your living room,

Thanks to modern solid state cir-
cuitry and the deletion of a few fil-
ters and laboratory gadgets, the
Scott company has come up with a
$599 home spectrum analyzer that
lets you measure the performance of
any component in your system. The
Scott company has come up with a
tor that creates the test tones, a
calibrated microphone for speaker

(Continued on page 80)
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Soon to become a “must-have” item for the
audiophile, a spectrum analyzer such as
Scott's 830Z directly reads the frequency
response of your compiete system. Price:
$599. Circie 44 on the reader service card.
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Discover the fun of a kitbuilding hobby in the new,
free Heathkit Catalog, with nearly 400 kits from as
low as $5.95.

How do you spend your spare time? You could

be building beautiful electronic kits for your home.
Fine stereo components, a color TV, electronic
convenience devices, a computer — you’'ll save
money and have fun building them yourself.

No big invesiment Is needed, just common house-
hold tools, plus a soldering iron. And step-by-
step Heathkit assembly manuals make it easy for
anyone to build it right.

Discover the pride of saying, “I buitt it myself.”
Send today for your colorful, 104-page Heathkit
Catalog.

Heathkit Catalogs are also available at Heathkit
Electronic Centers* where Heathkit Products
are displayed, sold and.serviced. Prices may be
slightly higher. See your telephone directory
white pages for the location nearest you.

Heathkit

Prices are subject to change without notice.
If coupon is missing, send to: Heath Co.,
Dept. 139-652, Benton Harbor, M| 49022,

*Units of Veritechnology Electronics Corporation.

HEATHKIT MAIL ORDER CATALOG N, 5,4

11
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rFREE Heathkit Catalog-I

I Heath Company, Dept. 139-652, Benton Harbor, Ml 49022

Please send me a Heathkit Catalog.

I am not currently receiving your catalog. I

Name

Address

City State

CL-733 Zip
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i
i
§
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[ NTIL THE EARLY 70’s, very few musicians could afford 1o
play their music in a recording studio. Studio time was
expensive, the equipment necessary to record was expensive,
and even accessories (tape, monitor amps, mixing consoles,
etc.) were beyond the financial reach of most musicians.
Then a funny thing happened—Quad hit the audio scene.
While it never went over big with the average consumer, a
number of companies (most notably TEAC) saw that peo-
ple were still buying plenty of four-channel recorders,
despite the fact that the market for audiophile Quad had
all but disappeared. After a little research, they found that
musicians were buying these recorders not to play back
someone else’s music, but to create their own music. This

B AYlJUNE 1980

Paul Martin of Dagger

You can realize considerable savings by enclosing your own
speaker systems. Altec-Lansing’s 604-8H features a 15-inch
woofer with coaxially-mounted compression horn, and handles
350-watts. Circle 76 on the reader service coupon. Altec’s
1690 mixer (top right) handies eight channels with any switch-
| ing arrangement. LEDs monitor output levels. Frequency equal-
. ization and filtering are built right in. Circle number 76. In-

tended primarily for disco use, the model 421 mixer by Sound

Workshop (bottom right) can be utilized easily for home re-

cording. It has 4 stereo channels and 1 mono mic channel.
' Patented “Tri-Lite”” LED metering system keeps track of out-
put levels. Circle 77 on the reader service coupon for Info.
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discovery led to a rapid development of a new market, to
the point where today many musicians have 4-track studios
in their homes. A complcte 4-track studio—useful for song-
writing, demo tapes, education, and just plain fun—can be
bought for $1000. With studio time going for at least $50
and hour and up, it's no wonder that people are finding it
more cost-effective to build their own studios than to rent
time at commercxal equivalents.

What Is Multitracking? Let’s begin by reviewing some of
the techniques used in the making of a typical pop record.
First, you have to record the musicians. Interestingly
enough, many times the musicians involved in a record
won't even see each other during the recording process.

. Getting

Started in
Live Home
Recording

The ABC's of setting
up a high quality home
recording studio on a budget

BY CRAIG ANDERTON
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Why? Because not all elements of the song are recorded
at once. The percusssion and rhythm section will usually
be recorded sometime during the first session; then, at
separate overdub sessions, the vocals will be added. Often
times, the vocals are not perfect on the first “take” and
must be repeated over and over again until they are right.
The song is not yet complete, however. Through a process
called sweetening, additional overdubbed tracks of vocal
harmonies, string sections, lead guitars, synthesizers, and
other instruments will be added.

To do all these yarious tricks you need a multitrack ma-
chine that’s capable of selective synchronization (or “sel-
sync,” a term trademarked by Ampex; other companies use
other names, like “multi-sync,” “track-sync,” and so on).
A multitrack machine divides a piece of tape up into a
number of tracks, just like a conventional recorder. But
whereas a stereo recorder will only be able to record two
independent channels of music, the multitrack recorder can
record four, eight, 16, 24, or even 40 independent channels!
With an eight-track recorder, for example, you can record
8 individual instruments on the tape. Thus if you record
the vocal (or any other sound) on a separate track from
the other instruments, at a later date your can re-record
that sound without disturbing any of the other tape tracks.
As a result, you can ‘“assemble” a song piece by piece—
editing, keeping, and discarding the individual tracks until
you have the song arranged exactly as desired.

None of this multitrack layering would be possible with-
out selective synchronization, though, so let’s look at the
basic process. Let’s say you have drums recorded on one
track of a four-track tape. Now, let’s also say you want to
overdub a bass part to go along with the drums. Normally,
you would hear the drum track by monitoring from the
tape recorder’s playback head. Meanwhile, you're recording
the bass part at the record head. However, if you play back
both tracks together, note that the drum’s sound will hit
the playback head just a little bit before the bass, which
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gives a displeasing out-of-sync sound. With selective syn-
chronization, the bass track is recorded while listening to
the drums via the record head. While the record head is
not really designed for playback, it vdoes have sufficiently
good audio characteristics to justify using it for monitoring
a signal. Now, when_the bass track is played back with the
drums, they both come out in perfect synchronization. Thus,
a group of musicians can lay down overdubs to their hearts’
content, and as long as they monitor from the record head,
the tracks will be in sync.

Another important element in the recording pro-
cess is the mixing console. Now that we have all these little
pieces of a song spread over a number of different tape
tracks, we need some way to blend them together into a
unified whole, which becomes our stereo master. By feed-
ing each trape track into the mixer and adjusting the levels
and tonal qualities (i.e. bringing up some instruments if
they’re too soft, fading out a bad note or two, and so on),
and then assigning these tracks to different positions in the
stereo field (left, right, or anywhere in between), we can
record this final stereo mix into another tape machine. This
2-track master is then taken to a mastering lab, where the
tape is converted into a master disc from which mass-
produced discs can be made.

A home studio works in a remarkably
similar fashion, but there are a few differences. These are:
Number of tracks—Professional studios use 16, 24, and 40
tracks. But more tracks means more expense, sO home
studios generally use either 4 or 8-track recorders; Reli-
ability—Professional studios may be booked 24-hours a day,
365-days a year; as a result, the equipment is built to take
constant operation and a certain amount of abuse. In order
to keep costs down, home recording equipment is not quite
as ruggedly built, but the level of reliability is still more
than adequate for the home environment; Staff—At a pro-
fessional session, there will usually be a producer, chief
engineer, and 2nd engineer or tape operator, in addition

A compact, ready-to-play speaker system, Altec-Lansing’s
model 9842 (left) features a 12-inch woofer and complimentary
2-way compresion driver/horn. Available with or without grille
in two cabinet styles, each model has electronic overload pro-
tection. Circle number 76. TEAC’s model 144 mixer/recorder
(above) handles 4, frequency-equalized channels, and its built-
in 4-track cassette recorder allows mix down right in the same
unit, simplifying dubbing chores. Circle 74 on service coupon.
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Getting Started in Live Home Recording ,/Budget methods for professional resuits

to the performers. In the home studio, however, a single
person may assume all these different roles. In fact, one of
the nice thing about a multitrack studio is that by constant
overdubbing, a single musician can create a complete piece
of music single-handedly; Intended usage—A professional
studio is expected to turn out hits; granted that the ratio

ERASE RECORD

HEAD HEAD PLAYBACK

HEAD

TAPE

TAPE

MOTION \ \/\/
TAPE
LAG

Because the tape passes the playback head after the record
head, monitoring from the playback head does not let you
record the other track in sync. That's why you need selective
synchronization. Don’t try to modify your standard 2-channel
for this purpose. Odds are that you'll do more harm than good.

RECORD/SYNC
HEAD

PLAYBACK
TAPE e

NO TAPE
LAG

A tape deck with selective synchronization allows for moni-
toring of the tape from the record head. This allows you to
lay a signal down as you hear it on the same place on the
tape. With a 4-track deck, you can put in 4 different tracks on
the same tape and each one will be completely independent.

2ND DUB
MIXER
RHYTHM
L ! GUITAR
IN
TAPE
RECORDER 2
R R
IN ouT
BASS
GUITAR s -
IST DUB

To combine 2 instruments on the same track, first record one
(bass guitar). Rewind the tape, and feed the deck into one
channel of a mixer. Feed the second instrument through the
other mixer channel as you play along with the first. Feed the
output of the mixer into the deck’s other channel for the dub.
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of hits to misses is very small, but people keep on trying.
The high cost of studio time also means that experimenta-
tion at $100 an hour is just not possible. Luckily a home
studio has no such pressure. As a result, it can perform
experimental and educational functions as well as simply
providing a method to make demo tapes and record a band.
In the meantime, any musician using 2 home studio is learn-
ing valuable engineering and record production skills that
are useful in any studio environment.

setting Started in Hon ling. While most people
consider a multitrack recorder neccessary to do any advanced
studio work, there are simpler (and less expensive) ways
to get started. For example, you can do overdubbing with
a conventional 3-head stereo recorder if you also have a
simple mixer that can mix two signals together. Note that
you must be able to engage the record function for each
channel separately—ganged record buttons are no good.

As an example, suppose that the musician has recorded
some bass guitar onto the tape recorder’s left channel. By
taking the left channel output, and mixing it in with a new
instrumental sound such as a rhythm guitar, he or she can
now feed the mixer output into the right channel and
record hoth these sounds into the right channel. After re-
cording the bass and rhythm guitar onto the right channel,
one can take the right channel output, combine it with
another sound (vocal. for example). and feed that into the
left channel again. Now the left channel contains three
tracks. You can go back and forth, ping-ponging between
the two channels as many times as desired, although there
are some practical limits since each transfer (or dub) in-
creases the amount of high frequency hiss and subtly alters
the frequency response of the material. Nonetheless, you
can typically layer about 5 tracks using this single machine
ping-ponging technique.

You'll note that this method precludes stereo mixing, since
we have to combine all our different instrument sounds
onto one track. Another problem is that by ping-ponging,
we have to have the instrumental mix on each track perfect
before we move on; once we record over a track it's gone
forever. This is very different from true multitracking,
where each instrument is kept on a separate tape track.

Another way to experiment with multiple tracks involves
the use of two reel-to-reel or casctte decks; what’s more,
this method allows for stereo recording. You’ll also need
a mixer capable ot accepting 4 inputs.

An example would show a musician recording a drum
set through a 4-input mixer, assigning some drums to the
right channel and some drums to the left channel, into
recorder 1. After getting a good take, the musician then
takes these two stereo tracks and mixes them, along with
another instrument, into machine 2. This instrument can
be either mono or stereo, depending up .on the instrument
and mixer that you use. Say the instrument is a guitar; we
now have a stereo drum track, plus a guitar, sitting in
machine number 2.

Next, the musician gets a friend and they decide to do
some vocals. By taking the material on machine. 2, and
mixing it into machine 1 along with the two vocals, the tape
on machine 1 will now contain drums, guitar, and vocals—
all in stereo.

With either of the above two budget techniques, it’s
important to use the best possible tape and pay careful at-
tention to your recording levels. Also, don’t expect to sound
like Fleetwood Mac or ELO on the first go-round; the pro-
cess of learning to run a studio requires a certain amount
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of experience before you start to get a really good “sound.”
For example, many beginners don’t realize that you can
“hit” tape pretty hard (give it a high record level) before
you get audible distortion. This helps keep the signal-to-
noise ratio as favorable as possible.

Preparing a Studio. While professional recording studios
use extensive baffiing, tuned control rooms and other exotic
techniques to preserve the truest possible sound, you will
probably not have the money or the space to go to these
lengths. You may even have to set up your studio in a
closet or a corner of a room, rather than giving it a room
all its own. In this case, you may need some soundproofing
to keep the peace with your family and neighbors. Heavy
drapes, sheets draped across the ceiling, rugs that go up
the wall, heavy pillows—all of these absorb sound and
deaden the room. While you may lose some high frequencics
with too much deadening, at least the chances of losing
your lease are reduced.

You’'ll also need some kind of sturdy table to hold vour
machine, as well as a place to store tapes that's out of the
reach of magnetic fields that could affect your recordings.
When creating a studio environment, the key is experimenta-
tion—see what works and what doesn’t. Some engineers
swear by acoustically dead rooms; others say that live sound
is the only way to go—let your cars be the judge.

Other Accessories. You'll need some way to monitor the
results of what you've recorded, which means a monitor
amp and some speakers. Any hi-fi amp will do for the
monitor; if you wish to save a few bucks, headphones will
give adequate results for less money.

Maintenance. Luckily. maintaining a home studio is not a
difficult process. All you really need to do is clean the tape
heads, capstan/pinch roller combination, and other parts
of the tape path with a suitable type of head cleaner. Most
people use Q-tips and distilled alcohol for cleaning, although
I think it’s worth the few extra pennies to get a type of
head cleaner designed specifically for tape recorders. Check

"*\

A real studio-oriented deck, such as Otari’s MX-5050 (right)
carries a substantial price tag, but it can be justified in
the longer service life a unit of this caliber provides.
Circle number 75 on the reader service coupon. AKAl's
glass head decks have always been favorites with home
recordists. The ““Quadra-Sync’ feature on the GX-630D SS
(center) allows for selective synchronization. Circle 73 on
the reader service coupon. AKAI's MM-62 mic/line mixing
console (left) handles 6 mics, 4 instruments and 2 phono
| or tape monitors. It's battery-powered, completely portable
and weighs only 8.1 pounds. Circle No. 73 on the reader
service coupon.
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to make sure that the cleaner you get is considered safe
for plastic and rubber products; the wrong type of fluid
may causc cracks in the pinch roller.

Most people know how to clean a tape recorder (and if
they don’t. the machine’s instructions will tell them how),
and yet, they don’t take the time to perform this routine
maintenance. Rather than recap the cleaning process, then,
let’s discuss why it’s so important.

As tape travels through the machine’s transport, little
pieces of oxide and binder can flake off, leaving a small
deposit on the tape heads. These heads are machined to
incredibly precise tolerances, and a build-up of dirt not
only affects the performance by eliminating the chance for
intimate contact between the head and the tape; it can cause
more rapid head wear. Tape being dragged across a head
is bad enough in terms of wear, but if it’s dragging lots of
little particles at the same time, you have an abrasive action
that is very detrimental to the tape recorder. In addition
to watching out for dirt, many conscientious tape operators
avoid smoking in the vicinity of a tape recorder. Smoke
particles are about 250-microns in diameter. which, when
allowed to accumulate on a tape head, can agzin cause sub-
standard tape-to-head contact. If you clean your heads
every few hours, you insure that your tape recorder will
give as many ycars of trouble-free operation as possible.

The only other regular maintenance required is the de-
magnetization of the tape heads. As you record and play
back tapes, the heads build up residual magnetism. Un-
fortunately, if this residual magnetism reaches a high level,
it will partially erase tapes going past it, since it becomes
more like an erase head than a recording or playback head.
Demagnetizers are inexpensive accessories, and they should
be used in strict accordance with any enclosed instructions.
Demagnetization is required about every 6 to 10-hours.

More Advanced Multitracking Techniques. For the high-
est possible sound quality, a true multitrack machine de-

(Continued on page 81)
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ERIE FINGERS OF PURPLE electrical

fire! Fluorescent tubes that glow in
midair! Man-made lightning that crack-
les and sparks!

Tesla coils have been used to create
these effects and others since they were
invented by Nikola Tesla in 1891
When the principles are understood
they’re remarkably simple, but to the
uninitiated they seem like something
from outer space!

The one that’s described here is about
as easy to build as an electronic project
can be, but it will sure pep up a magic
act, give the competition a run for its
money in a science fair or spark interest
in electronics in the classroom.

The Tesla Coil circuit is no more
complicated than a crystal set. Trans-
former T1, a neon sign transformer, is
used to boost ordinary 120-volt, 60-Hz.
house current to about 30,000 volts.
This higher voltage is used to power a
spark oscillator that generates radio
frequency current in-coil L1. Coils LI
and L2 are tuned to the same frequency
(about 700 kHz) and form a trans-
former that multiplies the voltage tre-
mendously, creating the startling dis-
plays described earlier.

The neon sign transformer is the only
part that will have to be purchased.
These can usually be picked up used
for around $10 from sign companies.
All the other parts can be made at home
with simple tools.

High Voltage Coil L2. Coil L2 is sim-
ply a one pound spool of #24 enameled
wire wound on a 3Y2-in. outside diam-

36

Amazing
high voltage
generator from the
early days of electronics

BY LARRY LISLE

eter piece of PVC or plastic pipe, 26-
in. long or longer. A cardboard tube
can be used if coated with an insulating
compound such as “Q-Dope.”

Drill a small hole just large enough
to pass the wire 3% -in. from the bot-
tom end. Then drill another small hole
L5-in. above it. Push about a foot of
the #24 wire into the upper small -hole
from the outside and pull it out the
bottom hole. Then start winding. A
lathe or winding jig will make the job
faster, but it can be done by hand in
a few hours. That's how I did it.

When the spool is empty, drill an-
other small hole near the upper end of
the winding and push about a foot of
wire through it and pull the wire out
the end of the tube. This will be the
discharge end of the winding.

Fasten four small angle brackets to
the bottom end of the tube with bolts,
and the coil is finished. Be sure that
the metal angle brackets don’t come
too near the coil wire, a space of 2V2-
in. is a safe distance.

The high-voltage coil and all other
parts are mounted on a piece of Y2-in.
plywood, 18-in. by 29%2-in. Three 2x4s
are glued across one end of the plywood
to make a base for the two coils. Do
not use nails or screws too near the
electrical components.

Temporarily place coil L2 on the
2x4s and mark its location. Then draw
an 8Y2-in. diameter circle around the
outline of L2. Drill eight evenly spuaced
35-in. holes around the circle, and place
in them the ends of eight 12-in. long

Bu:ld a Tesla Coil -

pieces of ¥s-in. dowel rod. The dowel
rods will be the form for coil L1.

Drill a hole in one of the dowel rods
that’s located nearest the far end of the
plywood base. Insert the end of a length
of #10 insulated wire through the hole
and pull a couple of feet through. Wind
a ten turn coil around the eight dowel
rods, then cut the wire at the end of the
tenth turn and secure it by looping it
once around the dowel with the hole
in it. The bottom of the coil should be
4-in. above the 2x4s while the top
should be 6-in. above the 2x4s. The
turns of the coil can be held neatly in
place with loops of plastic tape.

The Discharge Capacitor. The capaci-
tor (or condenser) C1 is made with
sheets of glass and tinfoil. I used sheets
of glass from old picture frames 12 x
16 X 9%4-10.

Place one layer of glass on the ply-
wood with its edge against the 2x4 sup-
porting L1 and L2.

Cut a piece of tinfoil 9%2 x 16 in.
carefully with a razor blade, making
sure that the foil is smooth and wrinkle-
free. Place it on the glass sheet so there
is a border of at least an inch on three
sides of the foil while the fourth side
overhangs the glass. Tape the foil in
place at the corners.

Now place two sheets of glass over
the foil. Take another piece of tinfoil
the same size as the first and place it
on top of the glass, this time having the
foil overhang the glass on the opposite
side of the capacitor from the overhang
of the first sheet. Tape the foil in place.
Place two more pieces of glass on the
assembly and add another piece of foil
which overhangs the glass on the same
side as the first piece and tape it down.

Add two more sheets of glass and an-
other piece of foil overhanging the glass
on the same side as the second piece
of foil. Place two more sheets of glass
on the assembly. Put a final piece of
tinfoil in position, overhanging on the
same side as sheets | and 3. Put a final
piece of glass on the capacitor.

Now take the ends of sheets of foil
one, three and five together and fold
them over twice to form one terminal
of the capacitor. Do the same on the
opposite side with sheets two and four
to form the other terminal.

Note: There should be at least %2-
in. of glass between the sheets of foil.
Thicker glass may be used with lessened
efficiency, but less than %z-in. may re-
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BASE FOR TRANSFORMER BASE FOR LI,

L2 AND SPARK GAP HIGH VOLTAGE
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8-1/2-IN. D1A

BASE 1/2-IN. PLYWOOD </
h

AN, X B-IN. K
30-IN. X IB-IN ~ Q

|

{2) 374-IN. DOWEL RODS ﬁ_ I’O
3 -IN. LONG ﬁ

{8) 3/8~IN. HOLES
FOR DOWEL RODS

2) 2-IN. X 4-IN. X 18=IN. (3) 2-IN. X 4-IN, X 18-IN, TERMINAL 3-1/2-IN. 3-1/2-IN O.D.
3 =’ PVC TUBING !
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|

1-1/2-IN.
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\

CLOSE WOUND ONE
POUND #24 ENAM

1B-IN. 26-IN. L~ WIRE APPROX. 9500
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i

1 3-1/2-IN.

|

%‘ 29-1/2-IN.

Top view of the base for the Tesla Coil, showing dimensions and placement of plywood
mounting board, 2x4 planks, dowel rods for coil L1 and spark gap and the placement of Re.
the close-wound high voltage coil L2. Study this diagram before laying out the project.

T 3-1/4-IN,

TO CI
L

NN

(4) (~IN, ANGLE

The discharge capacitor is made up of alternating glass and alu-
minimum foil sheets. Sheets of glass must have a minimum
thickness of 5/32-inch to prevent arcing. Thicker sheets of glass
may be used, but overall efficiency of the Tesla Coil is reduced.

(8) 3/8-IN DOWEL RODS BRACKETS
IN 8-1/2-IN. DIA. CIRCLE
High voltage coil L2 is made of a 1-pound
/4\ spool of No. 24 enameled wire wound
Sidehvien oo hereda BASE '1/2-IN. 5 I e 5 afound‘/a ..Ze-mch_ler;glh of PVC (.).r plastic
Coil base. The 8 11- PLYWOOD (2)-3/4-IN. pipe, 3'/2 inches in diameter. 4 1-inch an-
IchiowelBratd e 30-IN. X 18- IN. DOWEL RODS gle brackets secure the coil to the 2x4
tetorranroundbehich plank base which holds the dowels for L1.
the coil L1 is wound. . e { =N,
The glass and foil XSl Y PARTS LIST FOR TESLA COIL
sheets making up the
discharge capacitor are 3-IN. Alligator clips—2, for use as movable leads
stacked in the space L 2 Aluminum foil—5 sheets, 9%2 x 16-inch
between the two | ] L | | Angle brackets—4, 1-inch
groups of 2xds. The [_ ] Dowel rods—8, 3% x 12-inch
spark gap is supported [ . 2, % x 3-inch
by the two 3-inch 7‘”“-_4 r~ 10-1/2-IN. Glass—10 sheets, 12 x 16 x $-inch
dowel rods on base. Pipe—1 piece, 3%-inch 0.D., 26-inch long,
29-1/2~IN. =l PVC or plastic
Transformer {T1}—Neon sign transformer, 30,-
g 3 il 000-volt (available used from sign com-
(3) 2-IN. X 4-1IN, panies)
Wire—No. 24 enameled, 1 pound spool
FOIL SHEETS #1,3,5 FOIL SHEETS #2,4 No. 10, insulated, 12 feet
#C(J)INF%%JOCG)EEHER #g'NFEODRJOgE‘TEHER Misc.—Screws, nails, glue and other hardware
ErATINAL TERMINAL as needed or desired.
#5
(5)
FOIL SHEETS
9-1/2 X T s
16-IN. ]
%3 SPARK
30kv : GAP L2
#2 120V :i_
Lt
% :,:5/64-IN. :1):{3 Gl SOSSSal
T (0) GLASS SHEETS l _J:
12 X16 X 5/64- :
pmeee 16~ IN ] N TI

Circuit diagram for the Tesla Coil shows the great voltage dif-
ferential between the two sides of transformer T1. The 30,000
volts AC leaving the high voitage terminals of the sign trans-
former is boosted further by coils L1 and L2, giving 100,000 VAC.
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Tesla Coil /Hurl 100,000 volt lightning bolts that astound and mystify

sult in arcing. Single glass sheets may
be used if they are thick enough.

Glue a 2x4 plank across the plywood
base with its edge against the sheets of
the capacitor to hold them in place.
Glue a second 2x4 next to the first.
Mount the neon sign transfer on these
two 2x4s securely.

The Spark Gap. Drill a small hole
through each end of two 34-in. dowel
rods that are about 3-in. long. Glue the
dowels near the edge of the 2x4s on
which L1 and L2 are mounted.

Wiring. Connect the ends of a piece
of lamp cord to the primary terminals
of the neon sign transformer and care-
fully tape them to prevent shock. Con-
nect the free end of coil L1 to one of
the high voltage terminals of the neon
sign transformer.

Solder alligator clips to the ends of
two short pieces of # 14 insulated flexi-
ble wire and use them to connect the
terminals of the capacitor to the high
voltage terminals of the neon sign trans-
former output.

Attach a piece of #10 insulated wire
to the high voltage terminal of the neon
sign transformer which is not connected
to L1. Remove the insulation from
about 2-in. of the wire and insert it
through the small hole in one of the
% -in. dowel rods. Take another piece
of #10 wire and solder an alligator clip
to the end. Clip this to the free end of
L1. Remove the insulation from about
2-in. of the free end and insert it
through the small hole in the other 3 -
in. dowel rod. Adjust the ends of the
two wires between the dowel rods to
form a gap of about Y2-in.

Connect the wire from the bottom of
the winding of L2 to the terminal of the
capacitor to which L1 is attached and
the wiring is finished.

Final Adjustments. Make a final
check of all connections and wiring and
plug the power cord into a wall outlet.
There should be a fat, continuous spark

This close-up view of
the Tesla Coil shows
the arrangement of the
discharge  capacitor,
with its alternating
sheets of glass and
aluminum foil. Also
shown is the wiring
leading from the trans-
former T1 to the coils
L1 and L2, and to the
spark gap between the
two 3-in. dowel rods.
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across the %2 inch gap and nowhere
else. If arcing occurs elsewhere, unplug
the power cord and move the wiring or
otherwise eliminate the cause before
proceeding.

WARNING: Never touch anything
on the unit unless the power cord is
unplugged!

When the Tesla Coil is first placed in
operation it should be possible to draw
a short arc from the high voltage end
of L2 with a piece of metal held on the
end of a long insulated handle.

To get the most out of the Tesla Coil
though, L1 and L2 should be tuned to
the same frequency. To do this, remove
a Y2-in. long piece of insulation from
each turn of L1 on the side nearest the
spark gap. Don’t make the bare spots
on each turn exactly next to each other
or the turns may short out. Then, un-
plugging the power cord between ad-
Justments, move the alligator clip on the
wire from the spark gap frem one turn
to the next until the arc from the high
voltage end of L2 is longest. This will
show that the two coils are tuned to the
same frequency and maximum power is
being transferred from L1 to L2. It
should be possible to get nearly a 6-in.
arc, indicating almost 100,000 volts.

Dazzling lightning bolt
effects result from a
crumpled up piece of
aluminum foil being
attached to the high
voltage output termi-
nal of coil 12. While
the amperage in this
dramatic  display s
low, there are 100,000
volts here. CAREFUL!

Variations On the Coil. The Tesla Coil
described here is pretty much a ‘“bare-
bones” affair, designed to be as simple
and inexpensive to build as possible. It
can be prettified if desired by adding
porcelain insulators at the top and bot-
tom of the high voltage coil and at the
spark gap. This may also increase the
efficiency somewhat, as may spraying
coil L2 with an insulating compound.

If a higher output voltage is needed,
the easiest way to achieve it is to in-
crease the number of turns on L2,
cither by making it longer and using
more wire or by using a smaller diam-
eter wire. If this is done, more turns
may have to be added to L1, and the
number of tinfoil and glass sheets in
C1 increased to keep the coils tuned
to the same frequency. Thought should
also be given to making the base board
larger so the components may be spread
out more to avoid arcing.

The properties of high voltage high
frequency current may be shown in a
number of experiments using the Tesla
Coil. Tesla’s dream of wireless power
can be demonstrated by hoiding ordi-
nary fluorescent tubes near coil L2 and
watching them glow as though they
were plugged into a wall outlet.

Another interesting -experiment is to
attach a small ball of crinkled tinfoil
to the discharge end of the winding of
L2. Corona discharges will shoot out
from each of the pointed surfaces and
extend purple lightning,

Still another demonstration is to
make a small metal pinwheel in the
shape of the letter “Z.” Mount the cen-
ter of the pinwheel on the discharge
wire so it’s free to turn, and turn on the
juice. The pinwheel will revolve under
the push of the ions.

The possibilities in the Tesla Coil are
limited only by your imagination! Have
fun! ]
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QUIPMENT AND
- TRAINING NO OTHER
- SCHOOL CAN MATCH:!

Explore micro-

computers, digital el
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equ|pment you : M st s i
build and keep!
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NTS/Heath Digital Receiver

The new H89 (pictured above) is here
and NTS home training has it! An exciting
way to explore the very latest in
microprocessor technology.

Of course if your interests lie in other
areas of electronics, NTS has 14 programs
to choose from. And they include the widest
array of solid-state and digital equipment
ever offered by any home-study school.

Besides the latest in microcomputers,
students may work with the NTS/HEATH

digital color TV (25" diagonal with optional
programming capabilities), digital test
equipment, an NTS/HEATH digital stereo
receiver (70 watts per channel), pius much
more field-type equipment to make your
training exciting and relevant.

Each NTS program uses step-by-step
lessons and manuals to guide you through
experiments, testing, ard kit buiiding as you
develop skills. The NTS Project Method of
training is one of the many reasons
students quickly acquire practical
know-how.

Address
Apt.
State
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Check card for more information.

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street,
Los Angeles, California 930037
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EXCLUSIVE! TRAIN WITH
THE NEW H89 NTS/
HEATH ALL-IN-ONE
MICROCOMPUTER!

NTS's Master Course in
Microcomputers now

; includes this remarkable
new desk-top computer.
Features floppy disk
storage, “smart” video
terminal (terminal has its
own microprocessor, doesn’t
share one with computer as
do most desk models), two
Z80 microprocessors, 16K
RAM expandable to 48K,
professional keyboard.
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Our new full color catalog shows you
what each course covers, and identifies
every unit of equipment included. Send for it
today and discover for yourself the many
advantages of NTS electronics training, and
how you can benefit.

NATIONAL G SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroa St., Los Angeles, Calif. 90037
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hen you build a speaker system,
you sometimes find that it’s easier
to get good sound than a professional-
looking cabinet. Here is a speaker that
can give you both at a low price; and
it’s so easy to build you will need only
a few hand tools. The night table
speaker has one obvious use: as a set
of stereo extension speakers in a bed-
room, but the two-way woofer/tweeter
system performs well enough to serve
anywhere you need a set of speakers.
Speaker Components. A two-way
system is a good compromise between
the inadequate frequency response of
most single cone speakers and the ex-
pense of a three-way set of crossovers
and drivers. This one requires only two
crossover components—a capacitor that
acts as a high pass filter for the tweeter
and an L-pad that permits you to bal-
ance the output of the tweeter to that
of the woofer in any acoustical environ-
ment or location.
Fortunately, most current high-com-
pliance acoustic suspension 8-inch woof-
ers can be matched to the cubic vol-

Night Table

Speker _

Build
a high
quality
bedside
speaker
system
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ume of the enclosure described here
for optimum bass performance. So if
you already have some 8-inch woofers,
there is a good chance that they will
perform satisfactorily in nightstand
cabinets. The speaker components list
shows a choice of speakers, two systems
that survived a test that included a
number of other speakers.

For good performance at the lowest
possible cost, the Varco woofer and
CTS mid-tweeter are hard to beat. But
if you want a system with deeper bass,
somewhat smoother overall response
and better high frequency dispersion,
you should consider the Speakerlab kit.
It is clearly the better system of the
two, but at more than twice the price.
To make the right choice you should
consider the kind of use you’ll make of
the speakers as well as the size of your
bank roll.

You may have to alter the diameter
of the woofer hole slightly to fit the

.

11%‘369 =
- S

woofer you use. The plans show this as
7%-inch about right for the Varco
woofer, but for most 8-inch woofers the
diameter should be 7V -inch. If you use
the smaller diameter and later want to
enlarge it, you can round off the outer
edge of the cutout with a rasp or a
piece of coarse sandpaper. Just knock
off the front edge and the woofer will
fit into the hole.

Putting It All Together. The speaker
is built around, or into, a department
store night table kit: Creative Furniture
Kit #21114. This kit includes glue and
nails with the pre-cut parts—everything
you need except a hammer and screw-
driver. For the inner speaker box you’ll
need some kind of saw to cut out the
parts and a saber or keyhole saw to
make the speaker holes.

You can use another brand of night
table kit if you adjust the inner box
dimensions to make it fit the night table.
The speaker enclosure shown here has
an internal volume of about 0.7 cubic
feet. You can reduce the volume, to
about 0.5 cubic feet if necessary, but
then you should use more sound damp-
ing material in a smaller box than is
specified here. In fact, you may find
that you get better sound from a smaller
box by loosely filling it with polyester
sound damping material. Don’t over-
stuff the box by compressing the mate-
rial; put it in gently.

When you unpack the night table kit,
it's a good idea to separate the three
kinds of nails and two kinds of screws
so you'll use the right ones at each step.
The kit instruction sheet has one am-
biguous drawing: the one showing how

to nail together the frame parts. The

58-inch “berry box™ nails should go
through the parts at right angles to the
tongues of the cleats. Someone at the
store where I bought my kit had mis-
interpreted the drawing and put some
nails through the frame in such a way
that their heads showed from the out-
side of the finished cabinet of the dis-
play example. If you follow the printed
instructions correctly, you will have no
nail-heads that show. Remember that
only finishing nails go through the ex-
terior boards.

If possible, nail the frames together
on a hard, flat surface to flatten any
nail points that penetrate the rails. A
smooth concrete floor is an ideal nail-
ing support. When you assemble the
cabinet, note that the top frame rests
on the dadoed ends, its nails driven
vertically through the frame members
into the ends. Before you install the
back panel you should cut a 3-inch by
4-inch rectangular opening in it to give
access to the control board in the back
of the inner box. Cénter this opening

ELEMENTARY ELECTRONICS/May-June 1980

]



The inner speaker enclosure box must be assembled care-
square and

fully. Make certain that all edges are
between the left and right edges of the
back with the lower edge of the open-
ing located about 6 inches from the
bottom of the panel.

Inner Speaker Enclosure. For the
speaker box you can substitute 3% -inch
plywood for the particle board men-
tioned, but try to get pieces with no
significant spaces between the layers.
Cabinet shops often have left-over
pieces of particle board or plywood that
you can buy at reduced prices. They
usually choose industrial grades of
particle board with smaller particles
and of denser construction than the
cheaper grades.

Cut out the parts according to the
plans and set them together to make

Properly
flush.

sure that the inner box will fit into the
cabinet. Even better, tape or lightly
nail the box together and try the fit.
Then take the pieces apart and paint
the speaker board flat black.

To assemble the box, apply a liberal
coating of glue to the joining surfaces
and nail the top and bottom pieces to
the sides with 4-penny finishing nails.
Then glue and nail on the prepared
spcaker board. After the glue sets,
caulk the inner joints with latex or sili-
cone rubber caulking compound.

Prepare the control board on %4 -inch
tempered hardboard according to the
plan shown. Note that this step is un-
necessary if you get the Speakerlab kit,
which comes with its own control board

L et

assembled, the
the opening in the night table with no space at sides.
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speaker hox should fit inside

and pre-wired crossover. Drill a 3s-
inch hole for the L-pad and two Y-
inch holes to match the position of the
screws on the terminal board that you
use. Install the L-pad with the hard-
ware that came with it. Install the ter-
minal board with glue and small screws
or tacks. Connect a 12-uF non-polar-
ized capacitor between the lug on one
box terminal and pin #3 of the L-pad.
Connect a wire from the other terminal
to pin #1 of the L-pad. Then connect
an 18-inch length of lamp cord to the
box terminals for woofer leads and an-
other 18-inch length to pins #1 and
#2 of the L-pad for tweeter leads.
Trace out the leads and mark the com-
mon leads with pieces of black tape. or
check the lamp cord to see if one lead
is coded by ribbing.

It's a good idea to check out the
wiring before installing the terminal
board. Turn off your amplifier and re-
ceiver before you connect or discon-
nect the speakers and turn the volume
control all the way down. Connect the
speakers to the proper leads, turn on
the amplifier and listen to them at low
volume. Turn up the volume just
enough to sec if the bass is coming
from the woofer and the highs from
the tweeter. Check to sec if the L-pad
controls the tweeter. If the wiring pass-
es these tests, you can solder all the
connections on the control board. Then
glue and screw the board to the inside
of the back, using silicone rubber glue.
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Night Table Speaker /Build a first-rate speaker system that's a handsome piece of furniture too

If you can leave it for a half day with-
out moving it, you can use silicone rub-
ber glue alone. But don’t forget to
place it on the back so that the speaker
terminals will be accessible

Line the side walls with a two-inch
layer of damping material. You can
fasten the material to the walls with
tacks or blobs of glue. Glue and nail
the back on the box. Caulk the inner
joints around the back, working through
the woofer hole. Then cover the back
with a layer of damping material, in-
serted through the woofer hole.

Bring the speaker leads out through
the damping material and solder them
to the proper speaker terminals. Run
a bead of silicone rubber glue around
the edge of the tweeter cut-out in the
speaker board and set the tweeter in
place. Follow the same procedure for
the woofer. The silicone rubber auto-
matically forms an air-tight gasket be-
tween the speakers and the board and
holds them to the board. Don’t use the
speaker until the glue has set, pref-
erably for a day or so.

Check the woofer’s polarity by con-
necting a flashlight battery to the ex-
terior terminals and watching the woof-
er cone movement on contact and
break. When the battery is connected
so that the woofer cone moves for-
ward on contact, mark the terminal
connected to the positive pole of the
battery with a red dot or a plus mark.
Do this for each speaker system you
build to make phasing easier when
you wire the speakers to your receiver.

Make up a grille frame by cutting a
4v2-inch hole for the tweeter and an
83s-inch hole for the woofer in a
piece of 3s-inch plywood. Center the
holes on the same points as the holes
in the speaker board. Put the speaker
box into the night table and check the
fit of the grille frame. You may have
to enlarge the woofer cutout to get
the frame to go onto the box easily
and still fit the space in the lower
compartment of the night table. When
it’s right, paint the front of the frame
flat black. Wrap some grille cloth
around the frame and staple it to the
rear surface.

Final Adjustments. Put the speakers
in their permanent locations and con-
nect them to your stereo system. Set
the tone controls on your receiver to
the flat position and turn the tweeter
control down all the way. Then select
a high quality program source and ad-
just the tweeter control up until the
sound from the tweeter blends with that
of the woofer. =
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Putting the final touch-
es on the speaker cabi-
net. The grille cloth on
the front gives the unit
its decorative qualities.
The Night Table Speak-
er is a handsome piece
of furniture in its own
right. If it’s not sold in
your local hardware or
department store, ord-
er Kit #21114 from:
Kerns RTF, Box 1187,
227 S.E. Byers, Pendle-
ton, Oregon 97801.
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Crossover diagram for woofer and
tweeter balancing. These components
are included in the Speakerlab kit.

PARTS LIST FOR SPEAKERS

8-inch woofer (Varco-8 or equivalent)

31%-inch tweeter (CTS or equivalent)

8-ohm L-pad level control

12-uF non-polarized electrolytic capacitor OR:
Speakerlab SLS kit, which includes woofer,
tweeter and crossover components in one kit.
From Speakerlab, Dept. BER, 735 Northlake,
Seattle, WA 98103 or an electronics supply
house stocking Speakerlab.

Cl a1
12-pF
I'j @ 8-chm
{ /) N
| '/ ® \
TO 1 \ Y@ /’
RECEIVER \
— TWEETER
+ +
WOOFER

Front view of the speaker enclosure
box, showing speaker placement and
front panel dimensions. Hole diam-
eters may vary slightly with speaker size.

PARTS LIST FOR SPEAKER 80X

Particle Board

2—11%5-in. x 14%-in. x 3-in Front and Back
2—9%4-in. x 13-in. x 34-in. Sides

2—9%%5-in. x 11%2-in. x %-in. Top and Bottom
Piywood

1—11%-in. x 1434-in. x %-in. Grille Frame
Tempered Masonite

1—7-in. x 8-in. x Ya-in. Control Panel

The speakers are housed in a Creative Furni-
ture Kit #21114; this night table kit, or one
very similar to it, is available at department
or hardware stores in kit form, or assembied
and unfinished.

T0
TWEETER

BOX TERMINALS

TO

¥ WOOFER
Component connections for the do-
it-yourself version of the crossover

circuit. Pay close attention to speaker
polarity when wiring this balancing unit.
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Transmuting sunlight into electricity may be in everyone’s energy future
BY T.J. BYERS

wings effortlessly through the voids

of space performing a mulititude
of tasks. Meanwhile, a desert well
pumps - hundreds of gallons of water
daily, changing an arid wasteland into
an oasis. What do they have in com-
mon? They’re both solar powered! Solar
power by photovoltaic cells is a space-
age technology which has come into its
own on our planet.

Let’s take a look at this workhorse
of space, now established on terra firma,
and see how it performs its magic.

Photoelectric Beginnings. We’re not
performing any new tricks here, just
improving on some old ones. Although
the photoelectric effect has been known
for a century, it took the wizardry of
solid state electronics to make it a prac-
tical reality. Many of the pioneers of
electronics studied it, including such
names as Davey and Edison. Albert
Einstein gave it substance when he
penned the photoelectric theory, for
which he was awarded a Nobel Prize.

My first encounter wtih solar elec-
tricity came some twenty-five years ago,
with the introduction of the selenium
solar cell manufactured by International
Rectifier, designated B2M. It was con-
sidered a breakthrough, in that it was
within the budget of hobbyist and rela-
tively efficient in use.

It powered more than one home-built
transistor radio, despite its minute
power capacity of “2-volt at 1-milli-
ampere. Thumbing through the pages

A GLEAMING, GLITTERING SATELLITE

of electronic periodicals of the time
leads one to believe we were in a solar
electricity boom, which was closer to
the truth than many experimenters ever
would have suspected.

Uncle Sam was also building solar
powered projects. The race for space
and the need to power earth orbiting
satellites demanded a solar cell capable
of supplying their needs in a hostile
environment. Bell Laboratories obliged.

Bell, having just received the Nobel
Prize for the invention of the transistor,
was exploring the new technology of
silicon semiconductors. Utilizing their
vast knowledge of this budding science,
they were able to produce the first sili-
con solar cell, the forerunner of today’s
photovoltaic cells.

Well, the success of solar generators
in space is apparent. As bigger, more
efficient cells become available, and oil
supplies dwindle, terrestrial solar tech-
nology will branch off by itself, con-
juring up its own special magic.

Solar Cell Theory. A solar cell con-
sists of two types of silicon semi-con-
ductor material separated by a junction.
Half the solar cell is made up of mate-
rial designated type N. This semicon-
ductor material tends to attract and
hold electrons. The other half of the
cell contains type P material, which has
a surplus of electrans and is willing to
give them over to the N substance.
More on this later.

Think of the silicon atom as having
four protuberances. It is the atom’s
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nature to want to hook up with other
silicon atoms, rather than having its ap-
pendages flapping idly. These “arms”
of the silicon atom are in reality elec-
trons surrounding the silicon nucleus.
The electrons don’t swarm about the
nucleus, as often depicted; instead, each
electron occupies an energy shell. The
closer to the atom’s core the electron is
located, the lower its energy and the
more stable it is.

Each shell will accommodate a spe-
cific number of electrons, and each os-
cillates at its respective energy level
Atoms like the feeling of being com-
plete. Should any shell lack the correct
number of electrons, the atom is said
to have a valence—a desire to complete
the defective shell. The atoms at the
junction, all having the exact number of
electrons vibrating in each of its shells,
are content to remain.

It's within this junction region that
the sun will perform its magic.

This stable group of electrons in the
junction remains at rest unless disturbed.
Should an energy packet of sunlight (a
photon) invade this clique, it’s quite
possible that it will be absorbed by one
of the atoms. This boosts one of the
electrons to a higher energy level or to
a different, more remote shell. When
this occurs, the electrons have a tend-
ency to wander off, becoming lost.

These wayward electrons are at-
tracted to their electron-hungry neigh-
bors and collect in the N material. Here
other free agents bustle about, satisfying
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Solar Alchemy/Soaring fuel costs put solar energy in everyone's future

the atom’s needs. The now deficient
atom is bumped from the junction and
migrates toward its P type cousin.

This state of events creates tension
between the two factions. So much ten-
sion, in fact, that the dislodged elec-
trons will do almost anything to get
back to the warmth and security of the
junction. But the laws of quantum, like
a traffic cop, only allow for a one way
trip. But there is a back door!

1f a conductor is connected from the
N to the P materials, it forms a tunnel
for the electrons. The free electrons,
accumulated in the N material, fiee
through the conductor.

Since the pumped-up electron con-
tains more enecrgy than necessary to
occupy its former position (shell), it
can afford to be wasteful in its journey.
Traveling through the conductor it
meets certain amounts of resistance,
from bumping into electrons and the
like. This energy is released and can be
put to useful work. It is current flow.

Once reunited with an atom, the
happy couple try returning to that har-
monious section, the junction.

Some Technical Considerations.
What we've created is a wafer of sili-
con possessing a difference of potential
(voltage). Theoretically, the voltage is
650 millivolts; in reality it doesn’t exist.
There are a number pf reasons for this
shortcoming voltage shortfall.

Let’s return to the junction group.
This lethargic group rests secure, with all
shells occupied. But suppose an agitator
were to disrupt their tranquility, some-
thing that would stir up a ruckus and
send the atoms hurrying about. The
“arms” (valence electrons) are now
in a more excited state—a higher shell
level—and tend to lose their grip on
neighboring atoms, which are also rush-
ing about busily.

However, the inciter doesn’t arouse
the electrons sufficiently to escape . . .
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The transmitter of AM radio station WBNO
in Bryan, Ohio is powered by an array of
33,600 cells producing 15 kilowatts.

just enough to create mass confusion;
an arriving photon will be absorbed, as
before. But instead of rushing to the N
territory, there’'s a good chance the
chaos will cause it to stumble to the
opposite side—where it combines with
migrating holes. The same is true for
the holes, which mistakenly travel to
the N section. Therefore, no current
flow is generated by these backward
electrons in transit.

This isn’t true of all the atoms, but it
does occur often enough to reduce the
electrons available for useful work. The
more excited the crowd becomes, the
more likely it’ll happen.

What could possibly cause this? Heat.
Thermal agitation can and does disrupt
the atoms’ orderly state, creating enough
havoc to reduce efficiency.

Impurities (other than those pur-
posely introduced) can also add to the

Solar power can elim-
inate the need for con-
stant battery recharg-
ing in remote instal-
lations such as this
railroad signal. A
trickle charge can
be maintained, there-
by allowing the signal
to function with mini-
mum attention.

reluctance of electrons to flow. Some
atoms are more aggressive than others—
in fact, some are downright explosive
when it comes to matching-up with
other atoms. Tenacious atoms, accident-
ally entering into the affair, grab the
free electrons—never to release them.
Hydrogen is such a culprit, as is oxygen.

It goes without saying that the more
electrons dislodged and put to work
for a given light level, the greater the
efficiency of the unit. More electrons,
more current produced.

With all these considerations, 460
millivolts is considered a practical figure
per cell, with the open circuit voltage
somewhat higher. Attempts are being
made to increase this potential, thereby
increasing etliciency.

Silicon Into Photocells. Now that you
have a fair understanding of the internal
workings, let's journey with a slab of
silicon, observing its metamorphosis
from sand to photon converter. A solar
cell begins life as a silicate—much like
common sand—not yet conyverting its
energy into electrons.

The silicon is refined (with a purity
exceeding 99.99% ), by being placed in
a crucible and melted. A small amount
of boron is added. Boron is an atom
with five electrons in its outer shell, thus
making it a donor (P type) substance;
it will supply the free electrons.

A small, perfectly formed crystal,
called a seed, is touched to the molten
surface. The solution is held at its melt-
ing temperature of 1,420 degrees centi-
grade, controlled to within 2 degrees.
The seed is rotated, inducing a counter
rotation in the liquid. Individual atoms
begin depositing on the seed, aligning
themselves into a perfectly structured
crystal, using the seed as a pattern.

Once the igot is finished, it’s
clamped into a saw, an abrasive cutter
designed to slice the cylinder into
wafers. Resembling a bread slicing ma-
chine, its multiple blades grind away,
producing all wafers simultaneously.
Unfortunately, this is an extremely
wasteful process, rendering three-fourths
of the crystal to dust.

Wafers 3 inches across and 16 mils
thick reveal the shape of the completed
cell. Sometimes the edges are cut, pro-
ducing a square or rectangular unit. A
freshly sliced disc carries saw blade
marks on the surface. To remove the
marks, the slab is subjected to chemical
processing. A sodium hydroxide—the
same as household lye—bath etches the
blank to a smooth finish. The cell is
now ready for processing.

The disc is submersed into a much
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weaker 2% sodium hydroxide solution
for approximately 30 minutes. This di-
luted bath doesn’t etch the wafer’s
thickness as previously, but removes
material from between the crystal struc-
ture. This characteristic of silicon leaves
a plane of tetrahydrons. Incoming light
is reflected off the sides of the pyramids,
ricocheting its way to the junction. The
tetrahydron allows the light to enter the
cell, but reflects very little, thus elimi-
nating the need for an anti-reflective
coating. A sulfuric acid rinse neutralizes
the alkaline etchant and cleanses the
wafer. This process creates the type P
semiconductor part of the cell.

The N type semiconductor is created
through a diffusion process. Cells are
placed in a quartz tube and the system
purged with nitrogen. The temperature
is raised to 850 degrees centigrade, and
a measured amount of gaseous phos-
phorus acid is injected into the cham-
ber. The phosphorus atoms disassociate
and actually force themselves into the
surface structure, displacing silicon
atoms. With only three valence elec-
trons, it produces the holes.

The junction is formed at the same
time. It’s within these seven angstroms
the elite society will sct up housckeep-
ing; the remaining wafer thickness is
largely for physical support. (An ang-
strom is equal to 10™* microns. A mi-
cron is one-millionth of a meter!)

Two discs are placed back to back
during the procedure. This avoids form-
ing a junction on both sides of one cell.

Our silicon slab is now a bona fide
photovoltaic cell. All that’s necessary is
to remove the free electrons and put
them to work. The front surface, the
one sporting the junction, is printed
with a network of thin lines, all inter-
connecting with one another.

Here the manufacturer must make a
compromise. The grid can be silk-
screened, a simple process producing
thick heavy lines, or extremely thin
lines can be made by vacuum deposing
metal through a mask. Obviously, the
wider grid lines block photons from

&

A technician monitor-
ing photocell produc-
tion peers into the fur-
nace where the cy-
linders are being form-
ed. Furnace tempera-
ture is kept at more
than 1400 degrees
Celsius throughout the
production  process.

reaching the junction, while the thinner
vacuum formed lines require a larger
equipment investment and higher man-
ufacturing cost to produce.

This is a tough decision, because the
grid lines must be of sufficient quantity
—giving the clectrons a short path to
travel (or clse they get chummy and
combine with an atom). This means the
more numerous the lines, the more pho-
tons that are blocked.

The exception 1s space-destined cells.
Here cflicienicy is paramount and cost
secondary. There’s another variation in
aerospace solar cells—wafer thickness.
Weight is critical in space vchicles, so
the silicon is only about 4 to 6 mils
thick, making them extremely fragile.
A conductive coating is applied to the
back to complete the circuit.

Solar Cells Galore. Silicon solar cells
are the most popular and least expen-
sive. That’s not to say nothing’s new un-
der the sun—there’s plenty happening!

Silicon cells suffer two drawbacks:
high cost/power ratio (watts per dol-
lar) and mediocre efficiency. Research
is traveling a variety of routes seeking
a solution to this.

The efficiency of a typical silicon unit
is around 11%. If this percentage were
raised, the price per watt could be re-
duced. But, atoms are very selective
about the kind of photons they’ll ab-
sorb. Silicon has a preference for long,

Close-up of Varian’s
tandem cell. This con-
figuration, where two
cells are stacked one
above the other, gives
it an efficiency rating
that approaches 30%.
The tandem .arrange-
ment may be the wave
of the future in solar
cell current generation.
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low energy wavelengths. This affinity
for light in the red to infrared spectrum

" limits the theoretical efficiency to under

20% . Gallium arsenide, on the other
hand, prefers high energy, high fre-
quency photons.

Gallium arsenide technology is newer
and not as well developed as silicon,
but it promises greater rewards. Cell
efficiency presently exceeds 20% —a siz-
able difference. On a one-to-one basis, it
would require about twice the surface
area of silicon to equal the power of
gallium. Manufacturers are striving for
30% conversion, a figure they say is
already within reach.

Let's examine a gallium arsenide
solar generator. Again we have two
semiconductor materials—a substrate of
N doped GaAs (the chemical shorthand
for gallium arsenide) and P type GaAs
—with the junction sandwiched between.

An overcoat of aluminum gallium
arsenide (AlGaAs) about 10 microns
thick is vacuum deposited over the P
type semiconductor, forming one elec-
trical contact. Photons pass through the
AlGaAs and strike the junction region,
dislodging electrons. The free electrons
collect in the N type material, where
they are removed and allowed to flow.

A recent approach to increasing the
efficiency of AlGaAs is to stack them
with silicon cells. An AlGaAs cell is
placed on top of a silicon unit. The
entering sunlight strikes the GaAs junc-
tion, which promptly absorbs the high
frequency photons; the low energy
wavelengths pass through and are ab-
sorbed by the silicon wafer. The over-
all performance 11% silicon and 17%
GaAs approaches the 30% mark. Not
a bad gain in efficiency.

Another way to enhance cell output
is multiplying the available light; this is
usually accomplished by focusing the
sun’s radiation with parabolic reflectors.
A concentration of 20 suns isn’t uncom-
mon, with technology sending that fig-
ure soaring up to 1000 The cells are
specially manufactured to be mounted
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onto a heatsink. The grid lines are thin-
ner and more numerous, since they
have to handle more electrons. It’s sort
of like adding freeways to eliminate
traffic congestion.

Gallium arsenide cells are especially
suited for concentrator setups. They'll
operate at 200 degrees centigrade with
no heatsink and little loss of efficiency.
An equivalent silicon unit drops appre-
ciably above 50 degrees centigrade. By
water cooling the AlGaAs cell and con-
centrating the light to 1000 suns, a
single cell Y3-inch in diameter is capa-
ble of producing 10 watts of power!

Of course, this system must be able
to track the sun as it journeys across
the heavens, but considering the gains
it’s well worth it. Tracking capability in
any solar collector will increase its per-
formance by 40%.

Bargain Cells. Some researchers are
taking the opposite road: reducing
manufacturing cost and settiing for less
efficiency. The cost of growing and cut-
ting crystal igots is astronomical in
comparison to subsequent steps, since
over half is lost to dust. Let’s look at
one manufacturer’s solution.

First, a ceramic substrate is coated
with carbon. This enables the molten
silicon to adhere. The substrate is
dipped and the resulting silicon layer
exhibits a grain structure which is larger
than the thickness of the layer. But.
unlike the pyramids of the crystal, it
it appears that whiskers are growing on
the surface when viewed under a micro-
scope. These whiskers add to the sur-
face area available to light.

The ceramic backing is laced with
slots, permitting access to the reverse
side of the semiconductor. The semi-
conductor is now processed in the usual
manner previously described.

This water pump, miles from the nearest power source, draws its electrical power from a
bank of solar cells. Solar powered pumps such as this one can make the desert bloom,
reclaiming arid wasteland and transforming it into arable, productive farm or grazing
land. And solar technology is rapidly becoming competitive with traditional sources.

An advantage of this process is its
ability to be manufactured in long
strips. The strip is passed over molten
silicon, a procedure similar to flow
soldering. This greatly reduces the sili-
con loss, cutting costs. The process is
also easily adapted to automated assem-
bly and manufacture.

There are numerous approaches, us-
ing a variety of materials—including
plastics and removable backing. The
silicon doping impurities also vary
widely with applicaton.

Here's an interesting approach. Two
strands of silicon are touched to the
surface of molten silicon. Capillary ac-
tion sucks up the liquid, filling the gap,
which can be as wide us 40 mm. This
does away with the need for support
backing, since it’s rigid enough.

Still others are trying the thin film
approach. Here we have low cost and
low efficiency (5% )—hopefully these

Photovoltaic cell vari-
eties. The larger discs
are high output cells,
the smaller discs and
crescents have a lower
output. Rectangles are
highly  sophisticated
cells destined for use
in space exploration.
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drawbacks will be offset by improved
cost effectiveness. The candidate here
is cadmium sulfide coupled with copper
sulfide on thin film.

P doped copper sulfide is applied to
an aluminum backing. sprayed or
dipped. To this a thin layer of N type
cadmium sulfide is vacuum deposited—
about 20 microns—forming the junction.
Since the thicknesses involved are on
the order of microns, very little mate-
rial is used (and consequently little is
wasted). A transparent conductive grid
is applied over the N material and pro-
tected by a Mylar covering.

The material cost is low, as is the
number of manufacturing steps in-
volved. But such a design must maintain
a greater surface area.

A more recently announced develop-
ment incorporates liquid as the energy
converter. Although details are sketchy
at the time of this writing, they read
like this: dust-sized particles of silicon
are placed in transparent capillary
tubes, which are filled with an electro-
lytic generating fluid.

Sunlight striking the silicon generates
electricity, which in turn breaks the
electrolyte down into its components,
probably something like hydrogen bro-
mide and water.

The decomposed matter is transferred
to a fuel cell (presumably with a pump-
ing system) where, upon recombination.
electricity is generated. 1 suspect the
fuel cell is similar in design to the type
developed for the Apollo missions. The
electrolyte is then recycled, making the
process continuous.

Well, that wraps up our jaunt through
solar technology. I'm sure you’ll agree
that the future is looking bright. m
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may be, from the arctic blasts of a

Buffalo winter to the swelter of St.
Louis in August, you've probably had
the unfortunate experience of having
your car’s engine overheat. Whether it's
due to a malfunctioning water pump, a
broken fan belt, frozen coolant, or a
leaky radiator hose, the bottom line is
that it's one All-American pain in the
neck when it happens. Regular and
thorough automotive maintenance will
prevent this most of the time. However,
when the unexpected happens, a tem-
perature gauge can forewarn you of
impending disaster—and possible engine
damage, before the engine overheats.

It's unfortunate that most car manu-
facturers do not see fit to offer gauge
packages (except at outrageous op-
tional prices) on their vehicles. The
few that do, offer mostly uncalibrated
units which are no more helpful than a
dummy light—they tell you only that
you’re in trouble, not that you're abou!
to be. The following is our answer to
this dilemma, the second in a series of
digital automotive (and marine) instru-
mentation feature articles.

Features. This relatively simple and
inexpensive temperature gauge offers
three-place digital readout of Farenheit
temperatures in the car’s engine from a
low of 0° to a high of about 250° (well
above where your engine is likely to
start melting). About the only type of
engine with which this gauge may not
work would be the small, 4-cylinder
diesels now found in Volkswagens and
some other imports. These engines nor-
mally operate at higher temperatures
than gasoline engines, and may have an
effective heat range outside the limits
of this gauge. Check with your dealer
or manufacturer for the nominal oper-
ating temperatures of your car’s en-
gine just to make sure.

Use of our gauge will not interfere
with factory-installed gauges or dummy
lights, and we suggest that they be re-
tained as a back-up system. In addi-
tion, our gauge is easy on energy,
with a maximum current consumption
of 160 mA or less.

Circuit Operation. Spike protection
(spikes result from turning inductive
devices on and off) for the LM340T-5
(U1) is provided by capacitor C1 and
diodes D1 and D2. Transients (“noise™)
on the S5-volt line are suppressed by
capacitor C2 and the LM340T-5.

A positive potential between pins 11
(+) and 10 (—) of U2 is converted
by the CA3162E into a BCD (binary
coded decimal) output which reflects
that difference. The CA3161E is the
control element that actuates the 7-
segment display. For an example of a

No MATTER WHAT TIME OF YEAR it

R T e e

Digital

i)ushboard

Temperature Gauge

This accurate gauge can keep your car from going off

like Old Faithful

typical cycle of switching action, as-
sume that the display is displaying “2.”
This is the 1's place or least significant
digit. The instant pin 5 activates the
PNP switching transistor of the least
significant digit, the BCD for “2" is
generated in the CA3162E. The BCD
code leaves pins 2, 1, 15, and 16, and
enters pins 7, 1, 2, and 6 of the
CA3161E decoder driver (U3). The
CA3161E then takes that BCD code
and activates (lights) those segments of
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the 7-segment display forming a “2."
In reality, an optical illusion is being
created for the eye. At any given time,
only one display (digit) is actually on.
Because of the brain's image retention
of the eye's sensing capacity, all dis-
plays appear to be on simultancously.
The same cyclic sequence occurs with
the two remaining displays.

As a final note on operations, we
should touch on the¢ matter of cyclic
conversions or comparisons made each
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second (note the point marked OP-
TION on the schematic). With the
OPTION point left disconnected, the
comparison (or display update rate)
is set at 4 Hz. We feel that this is
probably the most pleasing to the eye
and the least distracting. With the
OPTION point grounded, the com-
parison rate goes up to 96 Hz. The re-
sult of this is that the display will
appear to be unstable as the numbers
fluctuate at the more rapid rate. As a
result, and depending upon where in the
line of the driver's vision the gauge is
mounted, it may tend to be a distrac-
tion. This is the common bugaboo with
all digital gauges, especially tachome-
ters and speedometers, which can un-
dergo rapid changes in readout as data

input from the engine changes. Experi-
ment yourself, but you’ll probably agree
that the 4 Hz rate is decidedly the most
attractive of the two choices.

Sensing Probe Operation. The re-
sponse to temperature change of a sili-
con diode is linear as it reflects a rise or
fall. As the temperature rises across the
diode’s PN junction, the forward volt-
age developed across it drops. This
would make it seem that diodes could
be interchanged with no effect on read-
ings. Unfortunately, such is not the
case. While the rise and fall responses
to temperature changes are for all prac-
tical purposes uniformly linear, the base
starting points are not. Because of this,
calibration must be repeated if the sens-
ing probe diode is replaced.
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PARTS LIST FOR
DIGITAL TEMPERATURE GAUGE

€1--47-4F, 25-VDC electrolytic capacitor

€2, €4—-10-xF, 16-VDC tantalum capacitor

£3—0.33-4F, 35-VDC tantalum capacitor

D1, D2, D3—-1N4002 diode

1 —RCA-type phono jack

LED1, 2, 3—FND-507 7-segment, common cath-
ode display

P1—RCA-type phono plug

a1, 02, @3—2N2097 PNP transistor

Note: All resistors rated Ya-watt, 5% toler-
ance unless noted otherwise.

R1—1,000-0hms

R2—-220-chms

R3—10,000-ohms

R4—6,800-0hms

R5—1,000-ohm trimmer potentiometer

R6—470-0hms
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A pre-etched, drilled and labeled PC board for the Digital Temperature Gauge ($6.00) and
a complete parts kit, including PC board ($28.50), but not including plexiglass screen,
is available from: Digital World, inc., P.O. Box 5508, Augusta, GA 30906. Allow 4-6 weeks
for delivery. No C.0.D.s or foreign orders please.

R7—2,200-chms (see note below)

R8--10,000-ohm trimmer potentiometer

R9-50,000-0hm trimmer potentiometer

U1-LM340T-5 voltage regulator integrated
circuit

U2—CA3162E dual slope/dual speed BCD en-
coder

U3--CA3161E BCD decoder/display driver

Misc.—5 to 10-foot length of RG58A/U coaxial
cable, epoxy glue, red plexiglass stack,
solder, spacers, hookup wire, replacement
intake manifold bolt for probe assembly
(obtainable from your new car dealer), etc.

Note: During the calibration procedure, it

may be impossible to calibrate for
the high end unless the value of R7
is lowered to 1,500-ohms, or even
1,000-ohms. Select the highest value
of resistance for R7 that allows full
scale calibration (212° F).

50

Note that resistors R1 and R2 form
a voltage divider network that has a
one-volt (approximate) drop across R2.
The one-volt is dropped across R3 and
R7 in series with the temperature-sens-
ing diode (the probe). The latter two
resistors limit the current to the tem-
perature-sensing diode. The forward
voltage drop that is developed across
the temperature-sensing diode is now
applied to the negative input terminal,
pin 10 of U2. As the temperature rises,
the forward voltage drops linearly. The
inversion resulting from the rise or fall
is compensated for by applying the for-
ward voltage to the negative input
which is pin 10 of U2.

Let’s illustrate the action described
in the preceding paragraph. Assume for
each degree of Fahrenheit change there
is a corresponding 1.0 mV change. As-
sume, also, that at 32°F, there is a 0.55-
volt or 550 mV forward voltage drop.
The CA3162E (U2) “looks” at the
positive input (pin 11) and the nega-
tive input (pin 10), and then generates
a BCD code reflecting that difference,
transmitting this to the display hy means
of the CA3161E (U3). If the positive
input, pin 11, is 32 mV greater than the
negative input, pin 10. or reads a total
of 582 mV, then the CA3162E will
“see” a difference of 32 mV and the
7-segment displays will display “032.”
As the temperature increases, the dif-
ference becomes wider. At 212° F, the
voltage at the negative input would be
370 mV. Therefore, the voltage differ-
ence between pin 11 (positive) and pin
10 (negative) would be 212 (582 mV
—370 mV = 212° F). Since the toler-
ances of diodes tend to vary somewhat,
we have only stated an approximate
maximum reading range for our tem-
perature gauge. The temperature at
which your gauge will cease to function
linearly will be determined hy the qual-
ity of the individual diode used in the
construction of the probe.

Assembly. After etching your PC
board, (or receiving one from Digital
World) check the finished product for
foil bridges and other imperfections
which might create difficulty during
assembly and calibration. Leaving in-
stallation of U2 and U3 for later, in-
stall all other components on the board,
following the component placement
guide. Be sure to observe polarity with
respect to diodes, electrolytic and tan-
talum capacitors and the LED displays.
Make sure that when J1 is installed,
the outer shell is given a good ground
by soldering it to the large foil area on
the board.
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We strongly suggest that you make
use of IC sockets when installing U2
and U3. These two chips are highly
sensitive to static electrical damage
caused by handling without insulated
tweezers. In addition, stray AC from
the tip of your soldering iron (not to
mention excessive heat) can also cause
irreparable damage to the chips.

With all components installed, make
a final check of the board against the
component layout diagram as a precau-
tion. If the final check is positive, pro-
ceed to wire in the 2 leads for the 12-
volt power source. The unit is now
ready for calibration.

Probe Assembly. As mentioned
earlier, the probe itself is simply a
1N4002 diode which is wired across
one end of a length of RG58A/U co-
axial cable. Check the diagram to ob-
tain proper diode polarity and for
details on its construction. Be certain
that you have a length of cable that is
sufficient to pass through the firewall
and reach the point at which you are
planning to install the gauge. You
should avoid having to splice the coax
at any point to add length. Moisture
entering under the outer insulator of
the coax will cause rapid deterioration
and result in inaccurate or erratic tem-
perature readings from the gauge.

Obtain a new intake manifold bolt
(or stud) from your automotive dealer
or parts supply house. Placing the bolt
carefully in a bench vise (take care not
to damage the threads), drill a 5/16-
inch diameter hole down the center of
the bolt, stopping 1/8-inch from the
bottom. Solder the diode’s anode to the
center conductor, and the cathode to
the braided shield (see diagram). Now,
mix the epoxy that will be used to
anchor the probe in the hole. Use of a
slow-setting type will allow you more
time in setting the depth of the probe.

Now attach one terminal of an ohm-
meter to both the shield and the center
conductor of the coax at the free
(gauge) end. Ground the other ohmme-
ter terminal to the bolt. You will use the
ohmmeter to make certain that the sol-

This photo shows the completed board ready for installation in
a car. Jack J1 may be reversed for flush mounting on the dash.

Here is the full-scale etching template for the printed circuit board. See the parts
list for ordering information on a ready-to-go board if you don’t etich your own.
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Follow this component layout guide when assembling the PC board. Note that in this
diagram, U1 is installed on top of the board. Depending upon your space require-
ments, it can go on top or bottom, but be careful not to reverse the pin connections.

dered diode connections do not tontact
the sides of the bolt hole, creating an
unwanted short.

Fill the hole halfway with the epoxy
mixture. Some of this will be forced
out as the probe is inserted, but it can
be wiped away easily. Force the probe
all the way in until it stops. At this
point, the ohmmeter should be show-

ing a completed circuit. Gently begin
withdrawing the probe until the ohm-
meter shows that the circuit is broken.
Secure the coax in this position until
the epoxy sets, continuing to check to
see that there is no reading on the ohm-
meter. Let the assembly dry for at least
24-hours before checking once again to
see that the probe is not in contact with
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The foil side of the completed board shows U1 mounted from
the underside. If pins are reversed, U2 and U3 will be ruined.
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the bolt. If the process is successful,
you may now proceed with the installa-
tion of the probe on the manifold.

If, due to the design of your car’s
manifold (or a reluctance on your part
to remove a manifold bolt) you do not
wish to follow the recommended instal-
lation procedure, we can suggest an
alternative. Simply secure the probe to
the side of the engine block with the
epoxy. Prepare the area first with a
thorough cleansing before applying the
epoxy. Apply a coat of epoxy sufficient
to coat the metal entirely within the
intended installation area. Allow this
to set until very tacky. Next, observing
the same anti-short procedures as de-
scribed above, embed the diode in the
semi-hard epoxy, and cover with more
epoxy to completely enclose the probe
and coax end in it.

While this method is obviously the
easier of the two, you will experience
some loss of sensitivity and accuracy
(we estimate somewhere between S and
10%, depending upon how close you
can get the diode to the engine wall

/

Here’s a closeup of the probe assembly.
Anode is soldered to the coax center wire.

{
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EPOXY FILL (RG-58 A/U} COAX

OUTER
INSULATOR
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CENTER
WIRE

PROBE UNIT

This Is a cutaway of the probe assem-
bly mounted in the manifold stud.
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without creating electrical contact).
Whether you accept the trade-off be-
tween accuracy and ease of installation
is up to you, and should be determined
primarily by your degree of mechanical
expertise. If you doubt your ability to
remove, modify and re-install the mani-
fold bolt, have someone else do it for
you, or else use the external attachment.

Troubleshooting. As an initial check
prior to calibration, apply a DC volt-
age of between 10 and 16-volts (pre-
ferably 13.8-VDC) to the power input
of the gauge, after having connected
the probe to the gauge via J1. You
should obtain some reading on the dis-
plays, and all three should be lit. If
this is not the case, and all displays
are unlit, check the connections to the
power source, and check to see that
R9’s, wiper is centered. Furthermore,
check to see that all components have
been installed properly on the board
with respect to polarity, especially DI
and D2. Improper orientation here will
prevent power from reaching the rest
of the circuit. If these steps fail to
alleviate the problem, make a physical
inspection of the printed circuit board
for foil or solder bridges that might
be creating shorts. Before removing
any solder bridges in and around the
ICs, remove the ICs from their sockets
to avoid heat and AC current damage.

Calibration. Assuming that all bugs
have been removed from the circuitry
by means of the troubleshooting sec-
tion (or by virtue of your expertise hav-
ing obviated the need for troubleshoot-
ing in the first place), apply power to
the circuit and begin the calibration
procedures. At this point, we should
note that the accuracy of your gauge
will be determined by the degree of
calibration exactness that you apply
here. Take your time.

To zero the gauge (as you would
with a mechanical meter movement),
temporarily ground pins 10 and 11 of
U2 to circuit ground, and adjust the
wiper of R9 very slowly until all dis-
plays read zero. Disconnect the tem-
porary ground on U2. Center the wiper
of R8, and place the probe in ice water
for a full five minutes (to compensate
for thermal inertia). At the end of five
minutes, slowly adjust RS until the
display is reading ““032.”

Next, immerse the probe in boiling
water for five minutes, and at the end
of this time, adjust R8 for a reading of
“212.” Of course, this adjustment is
made on the basis of the sea level boii-
ing point of water. Check the boiling
point for your locality’s altitude, and

adjust R8 accordingly. Repeat the low
and high end adjustments at least once
more to compensate for any interaction
among the two adjustments. Again, pa-
tience here will pay off in a more ac-
curately operating instrument.
Installation. Select an appropriate
position for the gauge, and install it by
whatever convenient means suits your
car and the position you have selected.
Use a red plexiglass screen across the
opening in the cutout for the displays.
Red, althought it probably doesn’t seem
logical at first thought, will offer the
highest contrast display background.
Next, install the modified manifold
bolt (containing the probe) on the
cylinder head. Obviously, in order to
protect the coax at this point, it should
be coiled into a tight loop to avoid put-
ting undue stress on it during rotation.
After the bolt has been properly re-
torqued, route the coax directly away
from the engine towards the fender.
This will avoid close contact with hot
engine parts and high-voltage ignition
(Continued on page 81)

Use a setup like this for the low end cali-
bration of the temperature gauge. See text.

Allow 5 minutes in boiling water to com-
pensate for thermal inertia in the diode.
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HE MFJ VERSA TUNER II, Model

MFJ-941B is one of those low-cost
products that surprises the buyer with
the number of features it incorporates
and the quality of manufacture it dis-
plays. At $79.95 the 941B is a virtually
irresistable bargain for any ham that
is looking for a medium-power antenna
tuner for his shack.

Features Galore. It's hard to tell
where to start in listing the possibilities
this little tuner offers. it'll handle 300-
watts plus output from the transmitter;
it'll match coax fed or balanced line
fed antennas, since it incorporates a
1:4 balun transformer. The 941B will
read out either Standing Wave Ratio
(SWR) or power output in two ranges,
30-watts or 300-watts. There’s an an-
tenna selector switch (mounted on the
rear panel) which allows switching to
one of the two coax fed antennas (di-
rect or through the tuner) and either a
balanced line antenna or random wire
antenna. There is also a bypass posi-
tion. It will tune 160-meters, too.

Testing Results. We put this tuner
through its paces in a number of situ-
ations, including one operating location
we hope you'll never have to tolerate.
With many different types of standard
antennas—from dipole to inverted vee
to beam it worked fine. Using it with
a random length long-wire—as long as
it's not an impossible length—produced
excellent results, and use in a mobile
installation to tune out reactance in
a mobile whip from inside the car was
a delight. Even in one of our editors’
home locations (a small apartment in
a forty-five story building) the 941B
worked out well. It seemed immune to
the RF feedback that plagues the other
equipment (and some other tuners) in
that location—a result of poor ground-
ing and an antenna that hangs no more
than six feet away from the rig.

Happy Conclusion. Certainly excel-
lent design plays a major role in
the success of this tuner, but high-
quality construction also claims its
share. The 941B uses a large-diameter
air-wound inductor, ceramic switches
throughout, standard coax sockets and
binding posts, and high capacity (1000-
volt) capacitors. The unit looks good,
works well, offers almost everything,
and is low-priced. What more can
we add?

Actually, we can add the warning
which we always attach even when
recommending a product as strongly as
we do the 941B—Some people will be

TRANSMIYTER SWRIWATTS

MF) 9418

VERSA TUNER

oo

MEJ VERS E TUNER 11
MODEL MFJ-9418

|NDUCTANCE ANTENNA
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CIRCLE 78 ON READER SERVICE COUPON

A new transmatch with a host of features at a very low price

Rear panel of model
941B shows the f{ull
extent of the unit’s
versatility. Coax con-
nectors for either of
two antennas, bypass
coax, balanced or un-
balanced lines, and
ground connection
are easily visible.

(NVENPNSLS

content to pass the entirety of their
ham career working with just the power
level supplied by the finals of whatever
rig they happen to own. Usually, this

is about 200 to 250-watts, which the
MF]J can ecasily accommodate, as men-
tioned ecarlier. However, if you are
contemplating moving up to linear am-
plifier operation now or in the future,
spend the extra money required to pur-
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Inside view exposes
high quality construc-
tion employed in the
941B. Large airwound
coil reduces losses
due to heating. High
capacity variable ca-
pacitors cut arcing,
and good quality coax
connectors are used
throughout. Note sol-
idly mounted toroid
for 160-meters.

chase a transmatch which will handle
the extra power, instead of Kkicking
yourself later. The money you save
now will probably double or even triple
by the time you’re ready to buy that
high-powered station.

For more information, contact: MF]
Enterprises, Box 494 Mississippi State,
MS 39762, or circle number 78 on the
reader service coupon. -
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Wireless
at Sea

A working exhibit of
shipboard radiotelegraphy

BY PAUL MARGOLIS

This shot of the forward masthead of the
Ambrose shows the termination of the 80
meter long-wire antenna at the insulator.

Throwing the massive pivoting knife switch
selects the 40 or 80 meter antenna, or the
low-frequency receiving antenna coupling.

Heavy chains attached to a pair of 2'/2 ton
anchors moored the lightship on station.
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HERE'S A UNIQUE MUSEUM exhibit
Taﬂoat in New York Harbor. Houscd
aboard the old Ambrose Lightship, this
cxhibit displays a working recreation of
a ship’s radio room.

The Ambrose project came about as
the result of the combined efforts of
the South Street Seaport Museum and
the Veteran Wireless Operators” Asso-
ciation. The South Street Scaport Mu-
seum, located at the lower tip of Man-
hattan, was established to preserve the
nautical crafts and memorabilia of New
York Harbor and the vessels that fre-
quented it over the years. A varicty of
ships, boats and nautical exhibits are
displayed at the museum piers and
complex. There are ship tours and dem-
onstrations of necarly forgotten nautical
arts such as rope splicing and sail
hoisting on 4 square-rigger.

The VWOA. Some threc years ago the
Veteran Wircless Operators® Association
(VWOA) proposed establishing a radio-
telegraphy exhibit aboard one of the
ships at the muscumi. This organiza-
tion, made up of active and retired

commercial radio operators, was inter-
ested in demonstrating their craft to the
Seaport Museum visitors.

While theirs is not as ancient a mari-
time skill as rope handling or caulking
wooden decks, ships’ wireless operators
have nevertheless made valuable con-
tributions to safety at sea. Even today,
with all the advances that have been
made in communications, ships  still
carry at least onc radio operator.

Wircless telegraphy at sca came into
its own after the 1912 Titanic disaster,
when that luxury liner struck an ice-
berg and sank with a farge loss of life,
cven though it was within well traveled
shipping fanes. Had newly developed
wireless been mandatory on ships in
those days, many who perished might
have been saved.

Throughout two World Wars and
the maritime disasters of peacetime, it
becamie tradition that the radio opcera-
tor and the captain were the last to
abandon a sinking ship.

Thanks to generous donations of
time and etfort by VWOA members, and
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The after masthead, with housing support-
ing the 40 meter long-wire antenna fter-
mination. Note the wire rope mast guys.

The original shipboard radio equipment
shown here are tuned to work the 40 and
80 meter amateur communications bands.

This Nationa! Radio Corporation long wave receiver dates from the 1930s. Sets like this
one were used aboard ships and at coast stations to monitor distress calls and ship-to-
ship traffic on the low-frequency bands below 500 Kiloheriz reserved for these purposes.

shipboard radio equipment by RCA
and ITT, the VWOA was able to set
up an accurate replica of a ship’s radio
room. The equipment includes a pair
of RCA transmitters, one low frequen-
cy (500 kHz) and the other high fre-
quency (2-22 MHz), a Hammarlund
SP-600 gencral coverage receiver from
ITT and a National low frequency re-
ceiver. To keep things as authentic as
possible, they even included a 1930's
vintage Underwood telegraph “mill”
(all capitals typewriter).

The Ambrose Lightship is an espe-
cially fitting home for the wircless ex-
hibit. For more than half a century fol-
lowing its commission in 1908, the
lightship guarded heavily trafficked ship-
ping lanes, guiding ships with its pow-
erful light, foghorn and radio beacon.

South Street Secaport arranged to
have buikheads built in the old radio
beacon transmitter room at the stern
of the 135-foot vessel, and the VWOA
members saw to the installation and op-
eration of the equipment.

Amateur radio is the natural hobby
of the members of the VWOA, many
of whose carcers in radio span the cn-

tire history of wireless communications.
A variable frequency oscillator was
hooked to the RCA 2-22 MHz high
frequency transmitter, so that it could
be used to work the 40 and 80-meter
ham bands from the ship. The trans-
mitter is coupled to the ship’s original
long-wire antennas.

Morse Code Still Used. During the
warmer months VWOA members stand
radio watches aboard the Ambrose on
Sunday afternoons, showing muscum-
goers a shipboard radio station in opera-
tion. The most common question asked
by visitors to the Ambrose—who often
stand and marvel at the warm orange
glow of the final tubes and the sparks that
jump when the large antenna knife switch
is thrown to put the transmitter on the
air—is, “Do they really still use Morse
Code?” Many are surprised to hear
that code is very much alive, that un-
der some circumstances it is more ef-
fective than voice.

The radio room aboard the Ambrosc
is a working exhibit of shipboard radio-
tclegraphy. It is also a tribute to the
men and women who serve as the vital
communications link for ships at sea. |

ELEMENTARY ELECTRONICS/May-june 1980

While not licensable for amateur use, this
RCA low-frequency transmitter lends an au-
thentic touch to the Ambrose’s radio room.

The 40 meter antenna line feeds from the
transmitter, through the pert bulkhead via
an insulated fitting, and up the after mast.
The Brooklyn skyline is in the distance.
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Radio Shack

Telephone

This lightweight transceiver
allows new mobility at home or work

&€7rHIs 1s JAMES BOND.” you may be
Ttemptcd to tell the operator. In
your hand is a compact. two-way tele-
phone handset, no larger than a stand-
ard slimline walkie-talkic. Red LED
status lights glow reassuringly, signal-
ling that the small transceiver is work-
ing perfectly. A touch-tone pad sits
ready for your dialing command. A
chromed telescoping whip collapses into
the case for additional compactness.
We are indeed in an age of electronic
wizardry, where product descriptions
seem to be limited only by imagination.
Recently, a number of manufacturers
have released cordless telephones, de-
signed to cater to creature comfort.
Now you may answer or dial your
telephone from the garden, your bath-
room, a factory work area, or any-
where within several hundred feet of
your base unit. Formerly an expensive
luxury, the price of cordless telephones
is dropping dramatically. And best of
all, the quality is not dropping with it!
Features. Among the recently-intro-

With switch in “standby,” unit will re-
spond to tone paging over long distances.
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duced cordless telephones, Radio
Shack’s ET-300 is of particular interest.
Not only is it small and packed with
features, but it is inexpensive. Inter-
nally, the ET-300 is unusually compact.
The PC board is densely populated
with components comprising a full
duplex transmitter-receiver. The remote
telephone transmits ory the 49 MHz
band and receives in the 1.7 MHz
band. Both of these frequency ranges
are allocated by the FCC for low
power communications use.

Frequency modulation techniques
are used to help reduce electrical pulse
noise which could be especially severe
at the lower frequency range. Although
it is theoretically possible for one of
the new license-free 49 MHz walkie-
talkies to interfere with the system,
such problems will probably 'be very
rare. Christmas, 1979 was the first op-
portunity for such a confrontation, and
it will be interesting to note how much
interference was experienced. If -inter-
ference does occur between cordless
telephones and walkie-talkies, several
alternate channels are available for the
telephones. Dealers or service centers
should be able to effect the conversion.

Transmit power of the handheld re-
mote is 250-milliwatts with narrowband
modulation. Receiver selectivity is +8.5
kHz at —6 dB. =30 kHz at —60 dB.
The tiny remote is powered by nickel-

CIRCLE 32 ON
READER SERVICE COUPON

cadmium batteries, and uses only 12-
milliAmperes of current on standby,
and 60 mils during transmit. The unit
measures 2%s-inches by 63%-inches by
1% -inches and weighs 20-ounces.

The base unit is also a full transmit-
ter-receiver, as well as a combination
telephone interface/battery charger. A
cable with a modular connector is pro-
vided in order to mate the ET-300 with
a conventional telephone outlet. In ad-
dition, a female modular plug is acces-
sible on the rear apron of the base
unit to receive the plug from the
regular telephone so it may be used.

Operation. We found the perform-
ance of the Radio Shack cordless tele-
phone very acceptable. True, at first
we found the flat profile of the cordless
remote to be somewhat awkward when
held like a normal handset. Worse, our
cheekbone kept depressing one of the
buttons, disconnecting the telephone
momentarily from the line! But con-
tinued use provided better familiariza-
tion, and operation of the unit soon
became simple and dependable.

The remote is left cradled in the base
unit/charger when not in use. NiCad
battery replenishment is swift, and
overnight charging will compensate for
all-day normal use of the hand-held
remote. Should the batteries start to
show significant discharge, a red LED

(Continued on page 83)

Low profile of base
unit allows for con-
venient placement
anywhere in the home.
Whip antenna shown
is for the 49 MHz
link. The 1.7 MHz
antenna is actually
the AC line cord.
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Electronic
Equipment
and your Aufo
Insurance—A
Closer Look

Are you sure that your gear is really insured?
BY ROBERT E. MONTGOMERY

RE YOU CERTAIN that the electronic
A equipment that you have in your
automobile is insured? Have you called
your insurance agent lately and asked?
If you haven’t, you could be in for a
surprise! Far too many CB, ham, eight-
track or cassette stereo users, and now
owners of “on-board computers,” have
no idea if their units are insured or not.

Too many of us assume that the
“comprehensive” coverage of our insur-
ance policy will automatically cover
these items. Chances are, that NONE
of the equipment is covered!

Some “old timers” scoff at this state-
ment, but things have changed, fellas,
and CB radios might be the cause for
these changes. Let’s look at this new
problem piece by piece.

The Special Policy. As the two meter
and CB boom swept our country, so
did thefts of this type of equipment.
This high theft rate forced the insur-

ance companies to make a move on
their own. So, along came the special
radio policies. This “special” policy is
really an extra policy that is attached
to your present automobile comprehen-
sive coverage. Therein lies the nub of
a lot of misunderstandings. A point to
remember is that if your automobile’s
comprehensive coverage calls for a fifty
or one hundred dollar deductible, then
the same deductible applies to the spe-
cial radio attachment policy, too.

The cost of this “special” radio policy
will vary from company to company
and is based on the retail value of the
insured equipment. This rate seems to
vary from eight to eighteen dollars and
up per year. Another factor that usu-
ally comes to the surface only after
you have filed a claim, is the deprecia-
tion factor. Again, this will vary among
different insurance companies, but a rule
of thumb seems to have been standard-
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ized: The figures the companies use for
depreciation, usually run at one percent
per month after the initial year. This
means. that if your CB or ham rig was
stolen after two years of use, it would
have depreciated twenty-four percent.

What's it Worth? With this material
in mind, let’s look at a couple of ex-
amples of just how this would work.
John Doe purchased a new single side-
band CB radio for $250.00. A year and
a half later, his unit is stolen. His com-
prehensive coverage on his automobile
contains a $100.00 deductible. He has
also purchased the requisite “special”
CB radio policy as an attachment
(rider). This rider costs him $10.00
per year. This is how his claim might
possibly be computed:

Original purchase price $250.00
His deductible is $100.00
12 years depreciation $ 45.00
Premiums paid $ 15.00
Total Reimbursed $ 90.00

Once again, this will vary with dif-
ferent companies. Also, in this example,
we have deducted $15 for premiums
paid in. John D. would actually receive
a check for $105.00, but try replacing
your rig for that! By the same token,
how about the CB’er that owns a $39.95
discount special? We're sure you've al-
ready seen the light. He gets zilch!

In interviewing insurance agents, we
found that about fifty per cent of the
insuring companies will replace your
stolen unit rather than mailing you a
check. This appears the better of the
two deals. But it carries what may be
an unfair advantage for the insurance
companies that follow this practice.

In our previous example of the
$250.00 SSB unit, if the company re-
places this unit with something com-
parable, you feel ahead of the game,
right? Well, maybe! The insurance
company often purchases the replace-
ment from a distributor at, or some-
where near the distributor’s cost. In our
example, let’s say the cost is $150.00.
The point here i$, why should your
“special” CB radio policy have a pre-
mium figured from the retail price of
$250.00? In reality, the premium should
have been figured at the distributor’s
(or replacement) cost!

Now, with so many of us increasing
our deductibles to keep our ever-in-
creasing: premiums down, these “spe-
cial” policies are even more useless. In
conversations with practicing insurance
agents, it was found that they too feel
that these special attachment policies
are just not worth the money one must
pay for them. The only exception
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Automobile Insurance/Are you sure they have you covered?

would be the radio enthusiast that has
several hundred to thousands of dol-
lars worth of equipment in his mobile.

In defense of the insurance agents,
it should be pointed out that they, by
selling you this “special attachment
policy,” do so only to protect them-
selves from you. If you were to have
your radio stolen and called your agent
for reimbursement, only to find that
your rig isn’t covered at all, you would
certainly be upset and the agent could
lose you as a valued customer. Also,
the agent makes only one or two bucks
by writing this “special” policy rider,
but no more than that. It’s easy to see
that the agent isn’t pushing the policy
to make money, but rather to insure his
or her integrity as a competent agent.

Cassette and Eight-Track Players.
These tape players are generally cov-
ered under much the same conditions
as the aforementioned radios. We can
add in vehicle telephone systems here,
too. Of course, while the costs of stereo
players and telephone systems are as
far apart as one can get, they still pro-
vide us with the insight as to what is
worth paying an extra premium for,
and what is not.

A very elaborate stereo system could
have cost you many hundreds of dollars
and, of course, merit special insurance.
However, what about the $49.95 eight-
track and two inexpensive speakers?
Don’t waste your time and money. Mo-
bile telephones, on the other hand, are
very expensive items and should be in-
sured against theft. They can run into
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Don’t wait until after you've been ripped of

t to check your policy’s coverage. The best

source of information (unless you can decipher your policy’s legalese) is your agent.

the thousands of dollars and most cer-
tainly will require your agent’s advice
on insuring them. A good rule to fol-
low is that almost all sound reproducing
equipment will require the special at-
tachment policy or it is not insured!

The exceptions to this rule are the
CBs, stereo players, etc. that are fac-
tory-installed in your car. Your compre-
hensive auto insurance will cover these
units as they are “an integral part of
the assembled vehicle.”

LN AL L

1
-

,

ma

= m =
1]

Tomma

Question: Which of
the car-fi and commu-
nications gear seen
here would normally
be covered by a stand-
ard automobile in-
surance policy? See
the text for what may
be a surprise answer.
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This brings us to the “onboard com-
puter.” This calculator-styled unit is
appearing in more and more cars as its
use becomes known. The onboard com-
puter can tell you everything from the
time of day to how many miles you'll
be able to travel on the gas remaining
in your car’s gas tank. Until recently,
these units were found only in the
luxury cars and were considered “an
integral part of the automobile.” But
now, many companies offer them as
“add-on” devices for almost any car.
So, here we go again.

As of this writing, the majority of
companies do not list these computers
on their “extra insurance needed” lists.
The agents interviewed warned that be-
cause they were slowly becoming a
popular “add-on,” the companies would
surely soon insist on special insurance
for them, too.

Conclusion. The only safe answer to
this insurance dilemma is to contact
your agent. Have him explain the de-
ductibles and depreciation variables that
are contained in your particular auto-
mobile insurance policy. With what is
(and what isn’t) covered changing al-
most daily, your agent is the only one
that can give you the true figures. Don’t
wait until you have a claim to file,
check it out and add it all up! You may
be surprised at what you may learn.
And what you learn may just save you
some trouble and, more importantly,
a lot of money. |
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Anfique Radio Corner

Troubleshooting Automatic Volume Control

{] Those of you who restore the early
AC-operated radios know the aggrava-
tion of signal fade on your favorite
stations. Imagine how it was when the
set was new and there weren’'t many
local stations and those that were on
the air were usually running only 50-
watts. Reliable daytime radio reception
was limited to a 25-mile radius from
the transmitter. At night, because radio
waves travel much farther than they do
during the day, there was considerable
interference between stations, and fad-
ing became a real problem. After a few
minutes of listening to a strong local
station, it might fade out to be replaced
by a weaker, more distant one.

It wasn’t until the introduction of
the multi-element tubes that reception
could be counted upon on a reliable
basis no matter what time of day the
listener wanted to use his or her radio.

Grids and Tetrodes. When screen
grid tubes were introduced, i.e. 24 and
35/51, they were referred to as tet-
rodes because there were four active
elements. There were five base pins plus
a top cap connector on AC-operated
filament tubes and four base pins and
a top cap on battery-operated filament
tubes. The tetrode had an additional
grid inserted between the control grid
and the plate. A DC voltage, which
was less than the plate voltage, accel-
erated the flow of electrons from the
filament or cathode to the plate. The
result was that the tetrode had a much
higher amplification factor than the tri-
ode. This tube was used as an RF
(radio frequency) amplifier and as an
IF (intermediate frequency) amplifier.
Another advantage was that a tetrode
did not need to be neutralized when
used as an RF or IF amplifier.

The next step was to insert another
grid called a “suppressor grid’ between
the screen grid and the plate. This grid
was usually grounded or connected to
a highly negative voltage. In AC-oper-
ated tubes, the suppressor grid was
brought out to a separate pin resulting
in a six-pin base with a top cap con-
nector. In battery-operated tubes, the
grid was internally " connected to the
center of the filament. In tetrode tube
operation, electrons were often dis-
lodged from the plate as it was bom-
barded with electrons from the fila-
ment. These secondary electrons would
collect on the positively-charged screen

grid and increase its current flow and
reduce the amplification of the tube.
Putting the negatively-charged suppres-
sor grid next to the plate deflected the
secondary electrons back to the plate
and thus increased the plate current and
reduced the screen grid current. This
tube was called a pentode.

The development of the remote cut-
off tube, usually called a variable-mu
tube, allowed for the design of radio
sets with automatic volume control. By
merely varying the control grid bias,
the amplification factor of the tube
could be varied, and it could be used
to prevent fading of signals.

Diode Rectifier. At the same time
the variable-mu tube was developed,
there arose a need for a diode rectifier
that could be built into the same glass
envelope with a triode or a tetrode. The
diode (two elements) is essential be-
cause it is one of the few simple tube
structures which produces a direct cur-
rent proportional to the carrier wave
of a signal. The diode plates, being very
small, were usuaily built into the same
envelope with a triode, becoming the
55, 75, or 85 types. There were some
diode-only tubes such as the 6H6 and
the 6ALS. The duo-diode-triode tube
was usually used as a detector and
source of AVC voltage with variable-
mu tube types.
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Fig. 1. This is a duo-diode arrangement
with D1 and D2 paralleled. The arrows
show the current flow In operation.

If you will refer to fig. 1, we will
discuss the operation of the duo-diode-
triode tube. The two diode plates, D1
and D2, are tied together and to one
lead of the last IF transformer second-
ary. The signal voltage is rectified (be-
cause no current can flow when the
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BY JAMES R. FRED

diode plates are negative) and flows
through R1. This resistor will be posi-
tive (as far as the signal is concerned)
at its grounded end. A wire from the
negative end then connects to the con-
trol grid return leads of the AVC-con-
trolled tubes. Since rectification takes
place in this diode circuit, the audio
portion of the signal also appears across
the resistor. The arm of the potentiom-
eter connects to the grid of the triode
section of the same tube and controls
the volume of the radio receiver.
Some engineers prefer to keep recti-
fication separate from AVC action, as
shown in fig 2. This may be done by
connecting D1 and D2 together through

AvVC
LEAD A

Fig. 2. This AVC arrangement has the 2
diodes acting separately. Diode D2 has
the control function for the AVC line.

a small capacitor as shown. The recti-
fied current due to D1 goes to the
audio amplifier, and that due to D2
to the AVC lead. Each diode plate has
its own load resistor across which the
rectified voltage appears.

AVC System. Figure 3 shows a typ-
ical AVC system. Diode D2 rectifies the
signal, a small portion of which is taken

Fig. 3. A simplified AVC system using
a duo-diode triode tube. Grid bias is
controlled by DC across resistor R4.
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from D1 through capacitor Cc. This
rectified current produces a voltage
across resistor R4. Now the voltage
across R4 is of a pulsating type and
therefore contains an average DC value
and an alternating value; the alternat-
ing value is composed of the RF carrier
and the audio signal. For the purposes
of AVC, all the alternating components
must be eliminated; only DC is wanted.
It is the purpose of capacitors C1, C2,
and C3 and resistors R1, R2, and R3
to filter out this alternating component
and leave only pure DC.

AMPLIF AMPLIF.

"
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Fig. 4. This a complete, typical AVC
system. A network consisting of R1, R2
R3/C1, C2; C3 filters out the AC.

In the simplified circuit of fig. 4, the
action of the AVC voltage is easier to
understand. The voltage across R4 is
applied to C3 through R3. These resis-
tors have high values, typically a half
to one megohm, so that with a given
strength carrier, the voltage across C3
is constant regardless of the audio varia-
tions. The grid bias of any tube is the
bias voltage measured from grid to
cathode. If a stronger signal is tuned
in the DC voltage across R4 rises, in-
creasing the total bias applied to the
tubes which reduces the amplification
of the tube. Conversely, if the signal
drops in strength the total bias applied
to the tube decreases which increases
the amplification of the tube.

Troubleshooting Tips. In a well-de-
signed radio receiver where the AVC
voltage can be applied to several stages,
the audio level will stay quite constant
regardless of signal fading. When
troubleshooting AVC circuits, the ca-
pacitors in the older sets will usually be
found to be leaky or have high resist-
tance readings. These capacitors should
be replaced. It is also a good idea to
measure the resistors and if their resis-
tance varies more than 20% from the
original value, replace them too. Leaky
capacitors will cause low volume, poor
sensitivity, and often will result in
squeals and howls coming from the
speaker. Learning to trouble-shoot AVC
circuits isn’t difficult. You must have
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a VIVM or FET voltmeter, with 10-
megohms or more input impedance, to
measure AVC voltages. Apply your
voltmeter to ground and to the junction
of resistor R3 and R4 (see fig. 3 or 4).
When you tune in a radio station, the
voltage reading should rise and fall as
you tune the station out. A local sta-
tion should give a much higher reading
than a faraway station. If this voltage
reading doesn’t increase and decrease
as you tune the station in and out, you
have a problem in the AVC circuit.

Setting Up Shop. In many cities of
the United States, there were or are
local companies founded by local in-
ventors or handymen who had ideas for
products they could manufacture. I am
familiar with one such company, Kings-
ton Products Corp. of Kokomo, In-
diana, which got its start in the early
1900’s when Ralph Kingston invented
the Kingston Carburetor, an after mar-
ket accessory for the model T Ford.
Many other automotive products fol-
lowed, such as spindle bolt assemblies,
Fordson tractor manifolds, vacuum
tanks etc. Additionally, the Kokomo
Electric Co. was established, and late
in the 1920’s the Kingston Radio Corp.
fn 1945, several companies had been
merged to form the Kingston Products
Corp., which manufactured private
brand radios for Western Auto Supply,
Gamble-Skogomo, and Montgomery
Ward, with the Kingston Radio Corp.
acting as the sales company for radios.
However, in this column we are now
only going to mention products of the
Kokomo Electric Co. One of the pro-
ducts they manufactured was the “Sea
Pal” gasoline engine generator used to
charge storage batteries.

In the photographs you will see two
devices I found this summer that were
built by Kokomo Electric. One is a “B”
battery eliminator and the other is an
“A” battery eliminator. The “A” eli-
minator has the lid removed to show
the components that are inside. At the
rear is a copper-sulphide-magnesium
rectifier, three large filter capacitors,
and a transformer. Mounted on the
front panel is a Weston voltmeter, an
off/on switch and a variable voltage
control. The name plate is nicely made
and the case is painted with black
enamel gloss.

The “B” eliminator used a cold
:athode rectifier (mounted in the upper
1ght corner). There were 4 binding
posts and 3 voltage controls. This was
quite unusual because a majority of
“B” eliminators had 2 fixed output

voltages and one variable voltage. In
the old battery sets you could increase
the sensitivity of the radio by selecting
the optimum detector voltage.

One advantage Kokomo Electric had
over other companies was its ability to
manufacture many of its own com-
ponents. T found that they fabricated
their own sheet metal parts, and plated
and painted their own steel parts. They
also wound the power transformers,
and wound, impregnated, and cased
their own filter capacitors. Thus, they
were able to easily control the quality
of their products.

The Kingston Radio Corp. was
formed in 1924. 1 will write more
about this company in our next col-
umn. You can learn about radio fac-
tories in your communities. Just visit
the local library and ask to see the old
newspapers or microfilms of old news-
papers between 1920 and 1930. W

In this photo, the large size of the three
ovoid filter capacitors is clearly shown.

——

An “A” supply pictured above, is just an-
other name for an “A” battery eliminator.
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E/E CHECKS OUT THE...

HE HEATH H89 DISK COMPUTER SYS-
T TEM is a complete computer system
designed for use by the entry-level hob-
byist or business user, and as a replace-
ment system for the hobbyist who
started with a mickey mouse system
that can’t be expanded either for physi-
cal or economical reasons. The H89
includes two Z80 microprocessor chips,
floppy disk drive, smart video terminal,
heavy-duty keyboard with Selectric-type
touchpad, calculator-type numeric key-
pad, and 16K of onboard RAM, for
$1695 in kit form, or $2,895 fully as-
sembled with 48K RAM and two serial
I1/0 ports. Purchased assembled, the
H89 is a good buy; at the kit price, it’s
an inflation-fighter. Moreover, the addi-
tional memory and I/O ports are avail-
able separately, and can be added to the
kit at any time.

We took the kit approach in acquir-
ing an H89 system because we belicve
that our readers will opt to utilize the

The built-in mini-floppy drive is a great space saver as well as
being the most efficient method for data storage available to the
home computer hobbyist. Circle 1 on reader service coupon.

HEATH H89 DISK
COMPUTER SYSTEM

CIRCLE 1 ON READER SERVICE COUPON

A built-in floppy drive, two Z80 CPUs and up to 48K of RAM give the H89 great potential

$1,200 price differential between kit
and assembled versions toward the pur-
chase of a line printer.

Putting it Together. The H89 As-
sembly Manual takes the kit builder by
the hand in typical Heath fashion, de-
tailing each phase of the assembly pro-
cedure with reference to a pictorial dia-
gram, and, when needed, with addi-
tional pictorialettes (what with every
computer operator and manufacturer
coining their own terms, why not com-
puter editors as well!).

Errors will occur in assembly only

when the builder becomes over-confi-
dent and fails to follow the instructions
and diagrams faithfully. Our H89 was
built with two assemblers sharing the
work; one an old pro, and one with
only. one kit under his belt. Sure
enough, the only two assembly flaws
were traced to the fast soldering iron
of the old pro who skipped a few “de-
tails” in one of the steps. By using the
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easy-to-follow troubleshooting section
of the operational manual, we were
quickly able to diagnose and correct
our assembly errors.

Since we planned to use our H89 in
as many ways as possible, we opted for
the purchase of two 16K memory sets
(H88-2 at $150 each) to bring the kit's
memory capability up to 48K. We also
splurged on the preassembled muliti-
port scrial interface board (H88-5 at
$95). The disk drive, as mentioned
earlier, comes as part of the basic H89
unit, and installing it in the terminal
body consisted of a simple, step-by-step
mechanical procedure somewhat akin
to installing a cassette player in a car's
dashboard. The serial 1/O and cassette
I/0 boards posed no difficulty either in
assembly or installation.

Obviously, we rate the Heath as-
sembly manual very highly for its ac-
curacy and thoroughness. The opera-
tional manual is every bit the equal of

With the shroud removed, the motherboard, as well as the yoke
and high voltage wiring for the CRT, is clearly visible. Note
uncluttered layout making assembly easy, even for a novice.
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E/E Checks Out The Heath H89/Twinned CPU adds flexibility

the assembly manual in all areas.

Tech Specs. For those who have to
“look under the hood,” the following
notes and technical details will no
doubt be of interest. The Z80 clock
operates at 2,048 MHz. The computer’s
memory map includes 8K of reserved
system space in low memory, compris-
ing 3K of ROM and 1K of RAM, with
the remaining space not currently used.
The top 8K of memory is also reserved,
leaving the 48K of RAM from 2000
hex to EOOO hex available to the user.

The CRT is a 12-in. (diagonal) tube
with P4 phosphor coating, making it
suitable for use in just about any room
lighting conditions. The display matrix
consists of 24, eighty-character lines
(with access to a 25th line as well)
with a dispiay size of 6.5 by 8.5-inches.
Character height is approximately 0.2-
inch. Readability is enhanced through
the use of the 5 by 7 dot matrix (up-
per case), S by 9 dot matrix (lower
case with descenders) and 8 by 10 dot
matrix (graphics). All of this adds up
to a screen display capability of 2,000
characters (trust us).

The keyboard complement breaks
down this way: 60 alphanumeric, 12
function/control, and 12 numeric/con-

This is the casseite
serial 1/0 board, up to
three of which can be
simultaneously ac-
comodated by the
H89. The H88-5 inter-
face allows cassette
data transfer speeds
of up to 120 bytes-per-
second maximum.
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trol. It allows for full cursor control
plus the standard 8-column tabulator.
Shifted functions give full cursor con-
trol for insertions and deletions.

The built-in disk drive is a Siemens
Model 82 Microfloppy unit having 40
tracks with 10 sectors-per-track, and
256 bytes-per-sector. The data transfer
rate is 128 kHz after a l-second motor
start-up time. The serial interface board
provides two EIA RS232C channels
(expandable to 3), with each being able
to provide serial data and handshake
at Baud rates of up to 19,200 continu-
ously. The keyboard can set Baud rates
of up to 9,600. The H88-5 cassette in-
terface operates at 120 bytes-per-sec-
ond, with mark and space frequencies
of 2.4 kHz and 1.2 kHz respectively.
The board can handle speed variations
of up to 33% of normal (wow--flut-
ter+speed difference) thereby elimi-
nating faulty loading common to many
other cassette interfaces.

Operation. The twin heart of the H89
(the two Z80 chips) allows the smart
terminal and the computer to act inde-
pendently of each other, allowing the
H89 to process data faster. The pro-
grammed diskette available for the
computer, the Distribution diskette

As can be seen from
the photo at left the
documentation sup-
plied with the H89 is
rather thorough. The
two manuals at left
are supplied with the
basic computer, and
the two looseleaf
binders accompany
the optional software
disc packages, as de-
scribed within text.
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(H89-17), contains a sophisticated li-
brary of programs which control and
facilitate operations. With this diskette,
the computer is “booted up,” and con-
trol of the system is turned over to the
operator, with the following programs
available: EDIT, ASM (assembly),
DBUG, BASIC (Extended Benton Har-
bor Basic), INT (initialization), ONE-
COPY, SYSGEN (system generation),
TEST, PATCH, BASCON (Basic from
cassette to disk), and TXTCON (text
file from cassette to disk). The other
diskette (HS8-21) contains Microsoft
BASIC, a greatly expanded BASIC
which the user will find invaluable
when operating experience and pro-
ficiency call for greater programming
versatility. Both the H89-17 and the
H89-21 cost $100 each. By the way, a
BASIC diskette load in RAM is better
than a built-in BASIC in ROM, be-
cause it is cheaper and easier to add
new BASIC updates to the diskette.

Two thick looseleaf volumes describe
the operation of the H89 using either
of the two preprogrammed diskettes.
However, these volumes assume that
the user already has a working knowl-
edge of the BASIC language, and pro-
vide nothing in the way of instruction
to the novice. For the H89 user un-
familiar with BASIC, the Heathkit Con-
tinuing Education Course in “BASIC
Programming,” or a similar instruc-
tional tract, are must reading. One in-
testing section of the manuals is the
“First Time Through” section which
leads the user through the first-time
“booting up” procedure of entry into
one of the BASIC programs where the
experienced BASIC programmer can
begin to use the H89 without further
system study.

Our Opinion. The Editors have had
about 4 weeks of operating time on the
H89, and we are continuously finding
new operational applications and nu-
ances. Between the extended Benton
Harbor BASIC and the optional Micro-
soft BASIC, no BASIC program has
been found that the H89 cannot handle,
even with light editing for syntactical
differences.

The greatest limitation with our H89
setup is the lack of a line printer. In
order to fully realize the magnitude of
the H89’s capabilities, a line printer is
at the top of our shopping list for sys-
tem additions. With inflation taking its
toll on the electronics industry, as well
as everything else, we probably won’t
wait too long before getting the line
printer to make our H89 disk computer
system complete. N
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NTIL VERY RECENTLY, the teletype-

writer—or TTY as it is more com-
monly known—was almost the universal
computer terminal. Whether the opera-
tor was connected to a time-sharing
computer via a modem and dial-up
voice-grade telephone circuit, or di-
rectly connected to a school terminal,
it was an odds-on bet that the terminal
was a model 33 TTY (any version).
One reason for the TTY’s popularity
was its ruggedness; it was, and re-
mains, virtually student and slob-proof.
Neither coffee, tea, milk nor soda
spilled on the keyboard takes it down;
it can run for years with absolutely
no service; and it provides what is per-
haps the most readable copy next to an
impact printer such as a Selectric type-
writer, or a Daisy-wheel printer.

Update for Home Use. But, as with
all things, modern technology has moved
beyond the TTY. It is simply too slow,
among other things. The TTY operates
at 110 baud, or 10 WPM (words per
minute). The more modern terminals
operate at 300 baud, or 30 WPM; a
comfortable print speed to follow both
on a video screen and hard copy (print-
out). While the TTY requires a 20 mA
current loop for operation, the 300
baud terminals send and receive volt-
age levels. The most popular voltage
standard for hobby and personal com-
puters is the EIA’s RS232C, often
called simply RS232, though there is
an RS232B. The RS232C rests (imarks)
at a voltage more negative than —3
VDC. The bits which represent the
ASCII encoded characters are voltage
levels in excess of +3 VDC (equivalent
to the TTY’s space). The RS232B,
which is generally seen only on surplus
commercial printers, is simply reversed:
the mark is positive voltage ‘and the
space is negative.

More and more, personal computers
have utilized only the RS232C for 1/0
and printer. For example, the Radio
Shack TRS-80 expansion interface ac-
commodates an RS-232 1/0. Their
small, less expensive printers are also
RS232. The Heathkit printer is also
RS232. Many of the new personal com=
puters provide only for RS232.

To be honest, it’s almost as easy to
provide a 20 mA /RS232 I/0O as it is a
straight RS232, but that would cut
down on the sales of rather expensive
terminals and printers, for there are
tens of thousands of perfectly good
TTYs in school storerooms and on the
surplus market. The personal comput-
ing hobbyist can often pick up an
operating R033 TTY printer (no key-
board) for under $250; a full terminal
goes for anywhere from $150 to about
$800 depending on condition .

Converting Model
33TTY for
RS232 Operation

NATiony
8 L IN(IVMWHHR orp

Bargain converter lets you take advantage of surplus

teletype printers

-
31872920444

BY HERB FRIEDMAN

Conversion. Fortunately for the hob-
byist and professional user of personal
computers, virtually all RS232 1/0s
can be hardware (switch) or software
programmed for 110 baud. Now all we
need is a device to convert the 20 mA
TTY current loop to voltage levels and
a TTY can be used in conjunction with
an RS232 port.

While it’s easy enough to build a
converter, the device should have the
long term reliability of the TTY itself.
There's no sense in installing a device
that will eventually require more service
than the TTY. Also, it's not much more
expensive to use a commercial device
with special connectors that mate with
the TTY's factory wiring than it is to
kluge some homebrew on top of the
TTY connections.

Though the information is not gener-
ally bandied about, there is a direct
plug-in R8232C adapter for the model
33 TTY equipments: the RO33 (printer
only), KSR33 (printer-keyboard termi-
nals), and ASR33 (terminal with tape
punch and reader). The only problem
is that the “official” teletype converter
costs about $300 and is one of the most
difficult pieces of equipment to locate.
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But as with all things, create sufficient
demand and someone can make it for
less than the “official” version. Present-
ly, there is available to TTY rebuilders
an industrial-grade RS232 converter
that sells for about half what the “of-
ficial” version goes for. Through spe-
cial arrangement for our readers, the
RS232 adapter is available direct from
National Teletypewriter Corp., 207
Newtown Rd., Plainview, NY 11803.

Plug-in Simplicity. The National con-
verter is a direct plug-in adapter, re-
quiring nothing more for installation
than a screwdriver and possibly a sock-
et wrench. No technician should have
any difficulty with the installation; the
whole job shouldn’t take more than
15 or 20 minutes, at most. Perhaps the
only problem you’ll have, if you have
never worked on a model 33 TTY, is
getting the cover off. So let’s get the
cover off first and then we'll get into
the installation of the RS232 adapter.

Firstly, loosen the three thumbscrews
on the back of the cover; there's no
need to remove them. Next, pull off the
paper feed knob, and the LINE/
LOCAL knob on the right side of the
front panel. They might be stuck, so
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TTY Conversion for R$232/Take advantage of surplus bargains

use a screwdriver to pry them off, or
soft-face pliers. Pull both knobs straight
out. Then, place your fingertips firmly
against the metal front panel and slide
your hands downward; the front panel
trim strip will slide off, exposing four
or five screws. Simply loosen these
screws, or remove them. If you're work-
ing on a model ASR33~with tape punch
and reader—there’s a small screw on the
left side directly below the tape reader
that must also be removed. Gently, lift
the cover up and off.

The RS232 adapter kit is shown in
Fig. 1. It consists of an RS232 conver-
ter assembly with a prewired output
cable terminating in a “standard” DB-
25 plug that’s wired according to the
RS232 standard. It can be plugged
directly into any ‘“standard” computer
or modem RS232 connector. In addi-
tion to RS232 input and output con-
nections, the DB-25 provides a DTR
signal (Data Terminal Ready) for 1/0s
that require the signal. If the computer
or modem requires an RTS signal,
(Request To Send) you simply move
the wire connected to DB-25 pin 20 to
pin 4. Most personal computer equip-
ments don’t require either the DTS or
RTS signal.

The adapter’s power supply is inter-
nal, and the 120-volt power line is pro-
vided by the TTY through the con-
necting cable that plugs directly into
the adapter and the TTY. The connect-
ing cable plugs into the large Molex
connector on the PC board shown in
Fig. 2. The opposite end plugs into the
TTY. That's right, it plugs in. While
most references to a TTY mention in-
put/output from a terminal strip, there
is a set of eight internal Molex con-
nectors directly above the terminal strip
used for direct accessory connections.
The connector labeled #?2 is the “profes-
sional” 1/0. (More on this later.) In
Fig. 2, the finger points to a small con-
nector with a jumper. Pull this connec-
tor if you want full duplex operation
(separate keyboard and printer func-
tions). Leave the connector installed
for half duplex operation (the printer
prints whatever character is typed on
the keyboard).

Remove the two screws at the top’ of
the TTY pedestal’s rear cover (panel)
and lift the cover straight up and off.
The adapter installs inside the pedestal
on the top front lip, and has two
clips for this purpose. As shown in
Fig. 3, simply place the adapter against
the bottom of the TTY near the pedes-
tal lip and the push clips will lock onto
the lip. The unit to the left of the
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adapter in Fig. 3 is the ASR33’s tape
reader power supply which is simi-
larly installed with built in clips. (If
your TTY isn’t an ASR33 you won’t
find any power supply inside the pedes-
tal. Or it might be inside the TTY
itself.) If the power supply is posi-
tioned in the center, blocking installa-
tion of the adapter, just slide it out of
the way to the left. Don’t try to im-
prove things by using screws for the
installation; the clips are the standard
commercial mounting. Connect the end
of the supplied connecting cable with
all wires attached to the Molex to the
adapter. ‘

Fig. 4 shows the connector block
panel in the TTY, which is located di-
rectly above the terminal strip usually
used for 1/0 connections. The finger
points to the #2 connector. Install the
frece end of the RS232 adapter cable
into the #2 connector. Take note there
are three free wires at this end: white;
black, green. The white and black pro-
vide 120 VAC to the adapter and plug
into terminals #1 and #2 on the TTY
power transformer, which is directly
behind the connector block. The green
wire is the protective ground, and is
secured under any screw on the metal
supports behind the connector block.

If you have connections to the TTY's
terminal strip, they can be left on but
cannot be used because the converter
wiil lock the printer to mark regardless
of what comes in through the terminal
connections. To have both the 20 mA
and RS232 capability, install a small
power switch in series with either the
black or white lead to the power trans-
former. With the switch off you can
use the 20 mA circuit through the ter-
minal strip connections. MAKE CER-
TAIN YOU DON'T HAVE BOTH
SETS OFCONNECTIONS PLUGGED
IN AT THE SAME TIME.

When using the RS232 TTY with a
Radio Shack TRS-80 computer, set the
computer’'s RS-232 interface switch to
COM. The TTY will not work if the
interface switch is set to TERM.

Fig. 4. This is the con-
nector block on the
model 33. The finger
is pointing to the jack
into which the adapter
plug from the con-
verter will be install-
ed. I’s just a straight
plug-in arrangement.

The RS232 adapter for TTYs is
available for $150 (includes postage,
handling, and insurance} from Na-
tional Teletypewriter Corp., 207 New-
town Rd., Plainview, NY 11803. [ ]
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Fig. 1. The complete conversion kit, includ-
ing both wiring harnesses and connectors.

Fig. 2. Remove the jumper wire in order to
achieve full duplex (separate) operation.

Fig. 3. Mount converter next to the power
supply for the model 33’s tape reader.
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ONE OF THE INSIDIOUS EFFECTS of the
type of rampant inflation we’ve been
suffering the past few years is that it
forces people to postpone or eliminate
the necessities of life—both big and
small. The person having trouble
stretching a dollar to put food on the
table is likely to postpone preventive
medical care, which can show up as
a serious illness thirty years later.

In a similar vein, though certainly
not of the same magnitude in import-
ance, the same inflation might prevent
a traveling salesman, or anyone else
who spends much time on the highways,
from purchasing a CB for the car, for
the CB might represent a whole week’s
food bill for the family.

As with the medical expenses, the
dollars saved on a CB might be more
than offset by what it might cost to
handle road service or a tow at a later
date; a service or inconvenience that
might have been avoided through CB.

No Frills CB. For those who need CB
now, there’s still a way to go without
shooting a week’s family expenses.
Simply cut out all unnecessary frills
and features, buying only basic CB per-
formance and convenience. In this way
you can bring down the cost of a com-
plete mobile installation. including an-
tenna, to well under $100.

Let me explain how this works. Every
feature on a CB rig, no matter how
small it might appear, costs big bucks
at the time you pay for the rig. An
example of this is the P.A. speaker out-
put jack that allows the transceiver to
function as a public address amplifier
when an optional speaker is plugged
into the jack. Firstly, very few of you
will ever have need for this function.
Secondly, the jack and its associated
wiring and switching can represent as
much as $5 of the selling price.

Let’s look at automatic noise blank-
ers. Few modern vehicles require a
blanker; an ordinary automatic noise
limiter will work just fine because a re-
ceived CB signal with a level so low it
requires a blanker, will probably be
buried under interference anyway.

If your vehicle’s self-generated noise
is so high it affects reception of moder-
ate to strong signals, you need new
plugs and points, or an alternator noise
suppressor, rather than a blanker. De-

pending on the transceiver design, a
blanker can represent up to $20 of the
selling price.

By now you should have the picture;
every convenience feature costs money;
from a P.A. speaker jack to channel
selectors mounted in the microphone.
What do you get if you go bare bones?
The Realistic TRC-420A from Radio
Shack, catalog priced at $79.95, is an
example of what you can expect.

A “‘Realistic’’ Answer. The TRC-420A
is a 40-channel AM transceiver for 12-
VDC power sources with positive or
negative ground. The first thing that
strikes the eye is that it’s. unusually
small, actually measuring only 158-
inches high by 5%%-inches wide by
7% -inches deep. Even with the dimin-
utive mobile bracket installed, the rig
can be tucked under the dash of one
of those new mini-bitty compact cars
without taking up excess legroom.

Operation. A glance at the front
panel tells you all there is to know.
The most obvious feature is the rela-
tively large, easy-to-see LED channel
indicator. To the right of the channel

The interior is very
dense, in order to
squeeze 40-channel
capability into such
a tiny package_ One
LS| chip (right) han-
dles the digital cir-
cuitry portion. Cir-
cle number 32 on
the reader service
coupon for more in-
formation.
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indicator is the channel selector. Over
on the other end of the front panel are
the volume and squelch controls. Just
about dead center is a small S/RF out-
put meter. Though the meter is cali-
brated in S-units (received signal
strength), it really indicates relative
received signal strength. Basically, the
meter serves primarily to put your mind
at ease by telling you there really is a
signal on the channel, and the trans-
mitter is really working:

Above the meter is a. noise limiter
on-off switch. I have never understood
the need for an ANL switch because
the ANL must always be used in mo-
bile operations. To the right of the
switch, directly above the channel indi-
cator, is a small modulation lamp that
flickers as you talk into the mike.
Again. it serves only to give you peace
of mind—that the modulator is work-
ing and your voice is really going out.

Other than the ANL switch, about
the only frill you pay for is an external
speaker jack on the rear (another com-
mon feature I have found little use for,

(Continued on page 79)

The largest feature of this pint-sized per-
former is the LED channel readout—just
as it should be. The only items on the
rear apron are the antenna and external
speaker jacks. But really, just how much
more do you actually need to do the job?
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Make your own music anytime
anywhere with this compact
portable amplifier

BY HERB FRIEDMAN

USICIANS WHO PLAY acoustic instru-

ments, such as trumpet, saxophone,
or violin, for that matter, have never
experienced the problem of the elec-
tronic musician on an outing where he
or she is seperated from an electrical
source for an amplifier (assuming that
one had even managed the task of
bringing one along). It's admittedly
pretty hard to entertain your friends
with an electric piano which [acks elec-
tricity. What then, is the answer to
this dilemna?

It's quite simple, actually—build a
Backpack Amp. Designed to operate
from “C” or “D” cells, or two or three
small lantern batteries, the all-in-one-IC
Backpack Amp will directly drive a
speaker from the output of virtually any
electronic instrument without need for
additional amplification. Install the
Backpack Amp in a small cabinet along
with a 6 or 8-inch speaker and you can
take your electric guitar, or whatever,
with you on holidays.

The Circuit. The Backpack Amp is
assembled on a printed circuit board
measuring 23 by 33s-inches. All ac-
tive components which make up the
preamplifier and power amplifier are
contained in a single LM383T inte-

grated circuit, which is available from
Radio Shack. The resistor and capacitor
values are considerably different than
those given in the IC’s data sheet
(which is usually supplied with the IC).
If you want the lowest distortion level
from your electronic instruments use
our values.

With a 12 to 18-volt power supply,
the Backpack Amp will deliver from
1 to 3-watts into a 4-ohm load. Most
replacement-type speakers are 4-ohms,
and a 6 or 8-inch speaker is suggested.
If all you have around, or can get. are
8-ohm speakers, we suggest you use two,
parallel-wired 6-inch, 8-ohm speakers.

(The amp will work with one 8-ohm
speaker, but l-watt is about the maxi-
mum low-distortion output even with
an 18-volt power supply.)

The value used for capacitor Cl is
0.001-4F only if the amp will be used
with an electric guitar. It compensates
for the relatively higher low frequency
output of an electric guitar pickup and
prevents low frequency overload of the
loudspeaker. If the Backpack Amp will
be used with a synthesizer, you will
probably be happier with the sound
quality if C1 is 0.01-xF. If you use a
0.01-4F unit and find the low frequen-
cies are overloading the speaker, sim-

voltage rating.
€1—-0.001-uF mylar capacitor (see text)
C2—470-uF electrolytic capacitor
€3, C4—-0.22-uF mylar capacitor
£5—220-uF or 470-uF electrolytic capacitor

attached (S1)
R2—10-0hm, Y2-watt 5% resistor
R3-—-2200-ohm, V2-watt 5% resistor
$1-—-SPST switch {part of R1)
SPKR—see text
U1-—-LM383T audio amplifier integrated circuit

plug, etc.

PARTS LIST FOR BACKPACK AMP

B1, B2, (optional B3)—6-volt lantern battery (see text)
Note: Capacitor voltage rating must be equal to power supply

R1—100,000-ohm audio taper potentiometer with SPST switch

Misc.—Cabinet, screws, grille cloth, wire, solder, printed cir-
cuit etching materials, suitable input jack and matching

TOP VIEW
) L5l
R2 a (SEE TEXT) l T !
I R2 | R3 ul
| loa 22009
___L AAA- l/ AN~
E c2 s
| 470uF T 220 OR E o 5
cl 2 470pF
4
0.001uF ’1{%’ OUTPUT TO gIENAKT
weut A L 40 SPEAKER LV
10K $7; I - ca
| S ol
| i
: ! Bl B2
= ppe A EF '—’—\. ]
2 S EEE -
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ply replace C1 with a 0.001-xF unit.
The correct value for R2 is usually
10-ohms. If you find your instrument’s
output is on the low side, and you have
all gain controls wide open and still
can't overdrive the amp, then tack-
solder another 10-ohm resistor (shown
as R2a in the schematic) across R2. If
vou need even more gain, R2 can be
lowered to 2.2-ohms, but keep in mind

that a 2.2-ohm resistor isn’t the easiest
of things to locate in this day and age.

Construction. Using any method you
prefer, make the PC board using the
supplied template. Note carefully the
large copper foil area; it is part of Ul’s
heat-sink and must not be eliminated.
Don’t substitute a thin foil strip as a
ground connection. The foil rectangle
in the middle of the PC board pro-
vides the anti-hum grounding for po-
tentiometer (volume control) R1’s shaft
and frame. Again, don’t substitute a
thin foil strip because it might not con-
tact R1’s case when the potentiometer
is installed. Depending on the particular
style of potentiometer used, drill the
proper size mounting hole where indi-
cated by the dot in the foil rectangle.

Double-check the polarity of C2 and
C5 before soldering. In particular, make
certain C2’s positive terminal goes to IC
pin # 2. (It might not look correct but
it really is.)

The IC must be mounted with a
heat sink. From scrap aluminum, cut
a section about 78 by 1%-inch. Using
the long dimension, bend a %s-inch tab.
Drill a hole in the tab for a #4 bolt
as close as possible to the “L” section
(so as much metal as possible will be
under the IC when the IC is positioned
over the hole; but double-check that the
tab does not touch any of the IC leads.)

Using long-nose pliers, bend Ul’s
leads to correspond with the holes in
the PC board. To avoid shorts, the
leads are offset: Nos. 1, 3 and 5 are
close to the IC body; Nos. 2 and 4 are
bent about Y2-inch away from the body.

Place a drop of silicon heat sink
grease on the underside of IC’s mount-

ing tab, position the IC on the sink, and
then secure the IC and sink to the PC
board with a #4 bolt, lockwasher,
and nut. Place the lockwasher between
the nut and the heat-sink foil on the PC
board, and tighten securely.
Installation. The Backpack Amp can
be installed in any cabinet you prefer.
(Note that it has a three-hole mount-
ing.) If you can possibly locate a po-
tentiometer bushing extender, which
appears and then disappears in the
marketplace from time to time, you
can mount the amp with a single nut
around the volume control’s shaft.
While the power supply can be made
up out of flashlight batteries, two or
three series-connected small 6-volt lan-
tern batteries make the most conven-
ient and reliable portable power source.
When it’s all done, you and your
ARP can head for the hills and com-
mune with Mother Nature to your
heart’s content. ]

The completed PC board, showing U1
mounted with it's homebrew heatsinks.

i - -
i @

LNPUT

) S TR L e T

TO 6-1i8 vDC

The component placement guide above shows the SPST
switch mounted on the back of volume control R1 (dotted
line box). Extrenal switch can be substituted for R1/ST.

QUTPUT

The full-scale printed circuit template has two areas of solid foil
which must be duplicated on your board. The large area at top
helps heatsink U1, the other grounds R1 to minimize humming.
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'S SITPLY BASIL

Computerized Banking at

HECKFILE is a program that will keep
Ctrack of your checks so you can
instantly retrieve information; for ex-
ample, if the IRS asks you to substan-
tiate your charity deductions, you can
quickly get a list of all checks issued to
charities without the time-consuming
bother of inspecting each and every
check you wrote during the tax year.
Another example? The tax man says
you didn’t pay the real estate tax on
your home. Simply enter TAX and the
computer will give the check numbers
for each tax payment.

Checkfile will search the data file by
CATEGORY (examples shown above),
MONTH, or LISTALL (this command
prints a list of all checks entered into
the file). To use the CATEGORY or

mand and, after hitting C/R (carriage
return), enter the name of the category
or month for which you want a listing
of the checks.

The program can store up to 100
checks; however, if your computer has
the capacity for more than 100, you
can modify line 120 to accommodate
as many checks as desired. It is also
limited to 25 categories (that is, not
more than 25 categories, such as the
ones shown in the first paragraph, can
be displayed by the computer). How-
ever, the limit of 25 was set only for
convenience, and you can set any limit
for the number of categories by modi-
fying line 115. Lines 650-690 provide a
list of all categories, by printing the first
check from each category. Without this

BY LARRY FRIEDMAN WB2AHN

many times.

To start a file for entering checks,
type NEW FILE when you’re in the
COMMAND mode. You may exit the
NEW FILE mode by entering C/R
when you are asked to enter the
PAYEE’s name. The OLD FILE com-
mand is used to add new checks to an
old file. NEW FILE is located at lines
800-850, while OLD FILE uses the
same lines, prefaced by lines 1000-1010.

To save this program on a Heathkit
H-8 computer system with a tape re-
corder, type DUMP “CHECK.” If you
wish to save the variables along with
the program, type FDUMP “CHECK.”
If you are using another computer sys-
tem, or a different storage device, you
may have to write a subroutine into the

MONTH command, type in the com- feature, each category might be printed program to save the variables. ]
1928 REM » 68S FOR Rel TO SsPRINT INEXT R
181 REM » “CHECKFILE" 610 PRINT "PAYEE", “CHECK #", "AMOUNT (3$)"
182 REM » 615 FOR R=1 TO 120
103 REM » BY LARRY FRIEDMAN 620 1F TS«>TSCR) THEN 635
184 REM » VRITTEN FOR HEATH H-8 62% PRINT P3(R),C2(R), D2(R)
188 REM » EX» BASIC VERSION l@.82.01-1 630 1F PS(R)s™" THEN 640
186 FEM » FOR ELBMENTARY ELECTRONICS 635 NEXT R
187 REM » 640 FOR Rel TO S:PRINT iNEXT R
115 DInM Js(2%) 645 GOTO 138
120 DIM P3C10@),C2¢100),D2(108),M3C1008)>,TSC188) 658 PEm=1l
138 LINE INPUT "ENTER COMMAND ?"iCS 6%5 FOR R=1 TO 100
1480 1F CS$="LISTALL™ THEN 280 668 FOR X=1 TO E
158 IF CS="MONTH™ THEN 420 665 IF JS(X)®TS(R) THEN 68%
160 1Y CS="CATEGORY" THEN 600 679 NEXT X
170 IF CS="NEW FILE” THEN 8@@ 675 PRINT TSC(R)
1860 1F CS=™0LD FILE" THEN 1908 678 JSC(E)=TS(R)
185 IF C$="STOP" THEN END 689 BeE+1
190 PRINT "SORRY, THAT COMMAND DOES NOT EX1ST. PLEASE RE-ENTER"” 685 NEXT R
195 GOTO 130 69@ PRINT 1 RETURN
209 FOR Rel TO S:PRINT sNEXT R 8oe 1=1
21@ PRINT TABC1S5)3"LISTING OF ALL CHECKES" 821 PRINT "ENTER PAYEE, CHECK ¢, AMOUNT, MONTH, AND CATEGORY"
215 PRINT 802 PRINT "ENTER ON SEPERATE LINES, USING C/P BETWEEN ENTRIES"™
22@ PRINT "PAYEE","CHECK #","AMOUNT ($$)","CATEGORY" B@S PRINT “(HIT C/R FOR PAYEE T0 RETURN TO COMMAND MODE)”
225 FOR R=] TO 100 81@ FOR R=1 TO 10@
238 1F PSC(RY="" THEN 370 812 REM INPUTS MUST BE ON SEPERATE LINES BECAUSE OF LINE INPUT.
235 PRINT PSC(R),C2(R), D2C(R), TS(R) 813 LINE INPUT "PAYEE *"JP$CR)
242 NEXT R 814 IF PS(R)="" THEN B35S
378 FOR Rel TO SsiPRINT sNEXT R 815 INPUT "CHECK ¢ "3 C2(R)
37% GOTO 132 816 INPUT "AMOUNT (IN $3) 23 D2(R)
480 LINE INPUT "ENTER MONTH FOR FILE. SEARCH ?"iMS$ 818 LINE INPUT "MONTH SUIMICR)
205 FOR Rs] TO S:PRINT iINEXT R 820 LINE INPUT "CATEGORY *#"3TS(R)
41@ PRINT "PAYEE","CHECK #"," AMOUNT ($8)", "CATEGORY" 822 PRINT
41S FOR R=1| TO 18@ 830 NEXT R
420 1F MS<»MS(R) THEN 4le 83S PRINT
42% PRINT PS(R),C2(R),D2(R), TS(R) 850 GOTO 130
438 IF PSCR)s”" THEN 440 1909 FOR 1=1 TO 100
435 NEXT R 188S 1F Ps(l)="" THEN 810
442 FOR Re] TO S:PRINT iNEXT R 1010 NEXT I
245 GOTO 138 9999 END
698 GOSUB 658 L
684 LINE INPUT “"ENTER CATEGORY FOR FILE SEARCH ?-3 TS
SAMPLE RUN OF “CHECKFILE™ BY LARRY FRIEDMAN PAYEE . AMOUNT (1N $8) sing
o RUN ENTER COMMAND PLISTALL MONTH SJUNE
ENTER COMMAND ?NEV FILE CATEGORY *CHARITY
ENTER PAYEE, CHECK ¢, AMOUNT, MONTH, AND CATEGORY PAYEE *NAACP
ENTER ON SEPERATE LINES, USING C/R BETVEEN ENTRIES CHECK ¢ 26 LISTING OF ALL CHECKES
(HIT C/R FOR PAYEL TO RETURN TO COMMAND MODE) AMONT (IN $8) .100
PAYEE wl.ReSe ONTH oHAY PAYEE CHECK ¢ AMOUNT ($3)  CATEGORY
CHECK ¢ .28 CATEGORY sCHARITY ;xé:- ;: :3:-55 é:iﬁ;‘;nx
3"0.?3"..’ o ::::1:5 PAYEE *RED CROSS RED CROSS 27 100 CHARITY
CATEGORY +1NCOME TAX CHECK ¢ 27 (Continued on page 83)
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RF-4900 RECEIVER

CIRCLE 72 ON
READER SERVICE COUPO

Three receivers on one chassis means high performance for the SWL

OME CALL IT THE “Go Anywhere,

Hear Everything Receiver.” Others
are simply too overwhelmed by its fea-
tures and frequency coverage to think
of what to call it. Whatever, the Pana-
sonic RF-4900 Communications Re-
ceiver is a tour de force, providing just
about every possible convenience for
the short-wave/entertainment listener.

Housed in a cabinet measuring 18.9-
inches wide by 7.8-inches high by 13.9-
inches wide, and weighing approxi-
mately 17-pounds, the receiver provides
reception from 525 kHz through 30
MHz, and 88 to 108 MHz (FM).
Power sources can be either 120-VAC,
eight “D” cells installed in the bottom
of the cabinet, or a 12/13.8 VDC ex-
ternal power source (such as that of an
RV or car).

Heading the list of operating fea-
tures are both conventional and digital
requency indication on all bands, and
this takes some explaining. The RF-
4900 is effectively three separate re-
ceivers sharing a common power sup-
ply and audio amplifier. Three separate
tuning indicators are provided. In the
approximate center of the control sec-
tion of the front panel is a five-place
flourescent digital display that's active
on all bands. For example, an FM sta-
tion might indicate 101.7, an SW sta-

This closeup shows the two log scales and
digital display in the center. Circle 72
on the reader service card for information.
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Following the block diagram, it can be seen how all tuning functions are tied in to the
digital tuning display unit. You might try to isolate all three separate receivers.

tion might be 14,291
broadcast station could be
as 1010 (kHz).

To the left of the digital display is a
tuning dial calibrated from 530 kHz
to 3 MHz, with a separate band for
88 to 108 MHz.

To the right of the digital display is
a seven-band dial for the frequencies of
3 to 30 MHz. Two band selectors de-
termine what frequencies will be tuned,
and two tuning knobs provide the tun-
ing. One knob is for the frequencies
on the left dial, while the other knob,
a dual speed (fast/slow depending on
whether the knob is pulled out), tunes
all frequencies on the right dial, and
aJso serves as the vernier tuning.

Three-in-One. Now getting back to
our three receivers, here’'s how it’s
done. Firstly, each has its own separate
antenna input(s). The broadcast band
range has a rod antenna mounted on
the back of the cabinet. A set of spring-

(MHz), and a
indicated
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loaded binding posts for the 1.6 to 3
-MHz coverage also serves as the exter-
nal antenna connection for the broad-
cast band. A set of spring-loaded ter-
minals and a parallel coaxial jack are
the antenna terminals for 3 to 30 MHz.
Spring-loaded terminals are also pro-
vided for 88 to 108 MHz coverage.
The basic receiver section covers 3
to 30 MHz with a double-conversion
receiver having a crystal-controlled first
conversion stage. The 0.525 to 3 MHz
RF amplifier cuts in between the first
and second IF amplifiers to provide
MW /BC reception. The 88 to 108 MHz
receiver has its own FM detector and
is switched directly into the audio amp-
lifier. The SW sections have AM nd
product detectors and a BFO, permitting
reception of both AM and SSB signals.
The output of any of the tuning oscil-
lators is fed, when selected, into a sep-
arate counter circuit which is used for

(Continued on page 86)
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DXing The End
of the World

Catch those rare signals from

the tip of South America
BY C. M. STANBURY I

0, WE'RE NOT TALKING ABOUT World

War I1I. This article is about that
part of Latin Amercia which extends so
far south we encounter winter, snow
and Arctic conditions. It includes the
Spanish-speaking nations of Chile and
Argentina as well as the British-owned
Falkland Islands. Stations there are an
interesting mixture of intrigue and very
rare DX. Included is a list of Argentine
and Chilean shortwave stations, with
frequencies, potential logging times and
times of broadcasts in English.

Chile. Let’s start with the intrigue.
In September, 1973 the duly elected
but Marxist government of Salvador
Allende was overthrown by a right-
wing military coup. During the fight-
ing, at least a couple of pro-Allende
broadcast transmitters were destroyed
and their frequencies taken over by
new, apparently higher-powered, mili-
tary broadcasters. Shortly thereafter
Chile’s new military government put on
the air a number of very strong jam-
mers aimed at Radio Havana, Radio
Moscow etc. All of this clearly sug-
gests the use of very sophisticated port-
able equipment which would have been
provided to the generals by outside in-
terests prior to the coup. It is known
that at least one portable broadcast
station was used by anti-Allende forces
in 1972, prior to the coup.

By now presumably all the portables
have been replaced with permanent in-
stallations. The jamming has ceased,
but the international service, La Voz de
Chile, continues to provide good re-
ception in North America. Incidentally,
before the coup this nation’s largest
broadcaster also called itself La Voz
de Chile—a privately owned operation
which reportedly became pro-Allende.
English is broadcast by the present
Voice of Chile several times a day. Al-
though frequenciess are constantly

Tranquil scenes like
this one belie the
turmoil that is ever-
present, just below
the surface, at the
tip of South America
—the “end of the
world.” The SWL is
treated to a first-hand
account of the region.

changing, you might try 17,800 kHz
at 1830, 15,410 kHz at 1830 and 2030
and 11,765 kHz at 2130, 2300 and
0030 (EST).

The Chilean government’s home serv-
ice, Radio Nacional, is carried by a
network of BCB stations which stretches

throughout the length of Chile. How-
ever, a shortwave relay on 6190 kHz
can sometimes be heard at 0600 S/On.
Radio Nacional programs are also oc-
casionally received during evening on
6150—a transmitter which, ironically,
once belonged to the original Voice of

COMPANIA CHILENA DE COMUNICACIONES, S. A
CADENA RADIAL "LA VOZ DE CHILE”
GERENCIA GENERAL: VALPARAISO (CHILE} - CASILLA 37-V

TARJETA DE VERIFICACION

Valpara{so, Febrero 25, 1962.

Confirmamos su recepcion de fecha Febrero 12; 1962,
de nuestra Emisora CB 73, Radlo Cooperativa, Valpara{so,
en la frecuencia de Onda Larga en 750 Ke/s, la que estd
correcta y conforme a la programacién de ese dfa. (SPOCill wDpx "
Programme, fram 4,36 AM to 4,46 AM, hora chilena).

Afmos. amigos

CIA. CHILENA DE COMUNICACIONES, S. A.

- — o~

LRA

RADIO NACIONAL

gradoce Your.Xind.letter

A=VII=58 - Your reception
port of 24-IX-58,was very good

Redio
Mac ional

rrmcusncia 870 - ...MCI®

POTENGIA 100 pon—. 8
PALACIO DE CORREOS BUENOS AIRES

REPUBLICA  ARGENTIMNA

QSL cards from La Voz de Chile, like this one from the early
1960s, have been rare since the military junta came to power.
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Argentina’s international radio service, RAE, carries English-lan-
guage broadcasts several times weekly, and is easily tuned in.
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Chile. If you can hear Radio Nacional
on 6150, tune down to 6135 and try for
R. Universidad further south at Con-
cepcion. Radio Universidad, a college

station, was another broadcaster seized .

Chilean shortwave is still in a state
of flux. There are still privately-owned
stations in Chile, and some have relays
listed on the 31-Mecter band. The status
of these transmitters is unknown, but
try for Radio Agricultura on 9630 kHz
at around 0500. Similarly, Radio Na-
cionla relays have been reported in the
past on 11,720 and 15,110 kHz during
early AM hours however, the current
service is uncertain.

Argentina. Although this nation is also
dominated by the military, and the

Picture Credit CORFO

shortwave scene is comparatively stable
—Argentina’s three most prominent pri-
vate stations (Radio E! Mundo, Radio
Belgrano and Radior Splendid) were
“nationalized” many years ago—its po-
litical situation is really much more
chaotic than Chile’s. In fact, at one
point the Chilean government seemed
to be jamming Argentina’s Radio Na-
cional on 6060 kHz. Part of the prob-
lem in relations between Chile and
Argentina was caused by some disputed
islands at the continent’s southern tip.
This dispute has now supposedly been
settled satisfactorily.

The Buenos Aires government’s in-
ternational service calls itself Radio-
difusora Argentina al Exterior (RAE—

ARGENTINE AND CHILEAN SHORTWAVE STATIONS

kHz  Station Time (EST) & Notes

5882 Radio Rivadavia, Buenos Aires Late afternoon & early evening, p-t-p link

5985 Radio Sp'endid, Buenos Aires 0400 S/0n & early evening

6060 Radio Nacional, Buenos Aires 0400 S/0n & early evening

6090 Radio Belgrano, Buenos Aires 0400 S/0n & early evening

6120 Radio El Mundo, Buenos Aires All night

6135 Radio Universidad, Concepcion 0600 S/0On & early evening

6150 Radio Nacional, Santiago Evenings

6180 Radio Nacional, Mendoza 0400 S/0On & early evening

6190 Radio Nacional, Santiago 0600 S/0n

9690 RAE, Buenes Aires Engish at 2200 & 0100 weekdays

9705 Radio EI Mundo, Buenos Aires Early evening
11,710 RAE, Buenos Aires English to Europe at 1800 weekdays
11,765 La Voz de Chile, Santiago English at 2130, 2300 & 0030
15,410 La Voz de Chile, Santiago English at 1830 & 2030
17,800 La Voz de Chile, Santiago English at 1830, 2030 & 2130
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pronounced “rye” on the air). It has
three English transmissions each week-
day, at 1800 for Europe on 11,710, and
at 2200 and 0100 EST for the Americas
on 9690 kHz. RAE is heard almost as
easily as La Voz de Chile. As previously
indicated, the home service, Radio
Nacional, broadcasts on 6060 where
NA DXers sometimes log it in the
early evening and at 0400 S/On. These
frequencies are all transmitted from
Buenos Aires, but there is also a Radio
Nacional relay at Mendoza, near the
Chilean border, on 6180 kHz.

Meanwhile, the three aformentioned
nationalized stations just happen to be
the key outlets for Argentina’s major
commercial networks. However, pro-
gramming from smaller networks is
relayed to outlying affiliates via short-
wave point-to-point (telephone) links.
One such transmitter is heard on 5882
kHz relaying Rivadavia. At times its
strength is considerably greater than
one would expect from a SW phone
link. Two other p-t-p transmitters, on
3245 and 6080 kHz, have been re-
ported relaying Radio Provincia de
Santa Cruz, Rio Gallegos near Argen-
tina’s southern tip. However, one can-
not always be certain where such link
transmitters are located: 3245 and 6080
kHz may not actually be at Rio Gal-
legos, but further north.

Falkland Islands. There is no ques-
tion about the location of the Falkland
Islands Broadcasting Service which
transmits from Port Stanley on East
Falkland Island—approximately 250
miles east of Rio Gallegos, Argentina.
Currently a British possesion, the
islands are also claimed by Argentina.
Almost none of the Falklanders, all of
whom are English-speaking, want to
become part of Argentina. At the mo-
ment this territorial dispute is still rela-
tively peaceful.

Even when it operated on 75 Meters,
FIBS (which many DXers consider a
very appropriate abbrevjation) waec 2x-
tremely difficult to hear in the northern
hemisphere and reports of reception al-
ways provoked controversy within the
DX subculture. After FIBS moved to
2 MHz (actually MW territory) in the
1960s there were no proven instances
of reception. Then in 1978 FIBS, now
on 2370 kHz, began sharing the trans-
mitter of Stanley Aeradio and several
expert DXers have since heard them.

Time to listen is between 1900 and
2030 EST. Unfortunately, since switch-
ing transmitters, the station has stopped
answering DX mail. So if you hear
them, it would be a good idea to have
a tape recorder handy. Of course, Falk-
lands’ QSL policies could change at
any time. ]

71



E/E CHECKS OUT...

Microchess 1.5

for the
TRS-80

OME HOBBY COMPUTERS can do truly
Samazing things with just a few K of
memory, while others seem to require
banks of floppy disks to perform what
seems like the simplest of tasks. Of
course, it's not really the computer’s
fault; some programs, such as listings,
require a great deal of memory. It’s not
all memory, however. Much of the suc-
cess or failure of a program depends on
the talent of the programmer. The
programmer must get the computer to
do more with shorter, more concise in-
structions.

The Personal Software Company
must have some skilled programmers
because they have managed to squeeze
a pretty good chess program into the
TRS-80s 4K RAM with either the
Level I or Level IT BASIC. The pro-
gram is called Microchess 1.5.

Within Limits. While adequate for
many purposes, 4K is not much room
for a chess program, and it is no re-
flecton on the TRS-80 or the program
that this limits the skill level of the
machine. Like most chess programs,
Microchess 1.5 examines all the pos-
sible moves on the board before decid-
ing what move to take. Its intelligence
is mostly a matter of how many moves
ahead it looks. The operator can tell the
machine to choose one of three pro-
gressively more difficult levels called:
IQ 1,IQ 2 and IQ 3. At IQ 1 and 2,
the program will overlook some fairly
common traps, but at IQ 3, unless
you're a real chess buff, it will give you
a run for the money.

The only non lack-of-memory related
problem we found was when trying to
capture a pawn en passant. We've at-
tempted this a couple of times when
playing White. The Black pawn is re-
moved from the board and the white
pawn is moved to the proper square,
but Black is cheated out of a turn!
White moves twice in succession. Not
exactly a fair shake for the machine.

Most of the staff are strictly amateurs
at chess, but it didn’t take long to
stumble onto a series of moves which
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Your first step towards

mastering the game of kings

BY RONALD H. BOBO

allowed a win in seven, playing at IQ 2.
It goes like this:

White Black

1-KP-K3 KP-K4

2—QKtP-Kt3 KB-QB4

3—Q-KRS5 KKt-KB3

4—Q-K5 (Check) Q-K2

5—Q-KKt5 0-0 (Castles on
King side)

6—-QB-QKt2 KKt-KS5 (Invites a

7—Q-KKt7 (Mate)

Loading. Microchess is a Z-80 machine
language program, but loads without
the T-Bug monitor. On Level I ma-
chines, it's just like BASIC. Type
CLOAD and press ENTER. The aster-
isk which indicates proper loading will
flash.on and off at a much slower rate
than it does while a BASIC program is
being loaded, but fear not. This is nor-
mal for machine language. At the end
of the load, instructions will be printed
out on the CRT. The tape recorder will
stop automatically if your REM plug
is inserted,

Level II machines load this program
a little differently. First, type SYSTEM
followed by the ENTER key. The *?
prompt of the Level II machine lan-
guage loader should appear. Now type
CHESS followed by ENTER. Flashing
asterisks should appear briefly in the
upper right corner of the screen, fol-
lowed by another *? prompt. If you
don’t see the flashing asterisks, the re-
corder volume is probably too high;
lower the setting slightly and try again.
If a C appears in the upper right cor-
ner, a “check-sum” error has occurred,
and the volume is probably too low.
Raise the volume a little and try again.

If all looks good, type a / followed
by ENTER. Now, in just a jiffy, two
flashing asterisks should appear in the
lower right corner of the CRT. Again,
these asterisks will flash slower than
they do for a BASIC program.

Playing. This progam contains a
graphics driver, and the board is dis-
played on the CRT at all times. Alge-
braic notation is used to enter moves.

Queen trade)

CIRCLE 85 ON READER SERVICE COUPON

RURARA
R_RAR "

-M 1.4 1.
EaiETy ':1'.

The files are lettered from A to H,
starting from White’§ left, and num-
bered from 1 to 8 starting from white’s
back rank. Moves are entered by typing
the number of the square your piece is
on, follcwed by a hyphen and the num-
ber of the square to which you are
moving. For example, to move the
White King’s pawn two spaces forward,
you would type E2-E4. Other notations
are used for special situations such as
castling or setting the board up in a
particular way to work out a chess
problem. These are covered extensively

_in the instruction booklet which comes

with the cassette.

Microchess plays at three different
skill levels which are labeled IQ 1, 2
and 3. IQ 2 always comes up at the
start of a new game. To change, simply
type IQ=1 or IQ==3, followed by EN-
TER. As the IQ numbers get higher,
Microchess “thinks” for a progressively
longer time before each move, thereby
playing a tougher game. At 1Q 3, a
good game can easily last over an hour.

“Because it is a gentleman,” says the
instruction booklet, “Microchess has
given you the White pieces to start the
game.” To play Black, type X followed
by ENTER. This will exchange the
White and Black pieces on the board.
Next, type P then ENTER and the
computer will make the first move. In
fact, if you keep entering X followed
by P, the computer will move for both
White and Black, effectively playing a
game against itself.

Conclusion. Despite the minor flaws
noted previously, Microchess 1.5 has
to be rated as a very good buy. The
many hours of enjoyable recreation this
program affords the user are well worth
the $19.95 price. After all, you can
blow that much on a trip for two to the
movies, with a stopover at the local
burger bar afterward.

For more information on this and
other Microchess software, contact:
Personal Software, Inc., 592 Weddell
Drive, Sunnyvale, CA 94086, or circle
85 on the reader service card. ]
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Practically every electronic circuit utilizes the property

of capacitance, therefore making it one of

the most important concepts you will have to master in your study of electronics

ou will learn how capacitance can be used to
Y block direct current (DC) and to pass alter-
nating current (AC) signals. You will also learn
how capacitance causes applied AC voltage to lag
behind the current in a given circuit, and how capa-
citance distorts the voltage waveform of pulses.
When you have finished you will be familiar with the
units we use to measure capacitance and the fac-
tors influencing the size of a capacitor.

WHAT IS CAPACITANCE?

Capacitance is the property of an electrical circuit
that opposes a change in voltage. Capacitance has the
same reaction to voltage that inductance has to current.
This means that if the voltage applied across a circuit is
increased, the capacitance will resist that change. If
the voltage applied across a circuit is decreased, the
capacitance will oppose the decrease and try to main-
tain the original voltage.

In a DC circuit, capacitance has an effect only when
voltage is first applied, and then again when it is re-
moved. Note that direct current cannot flow through a
capacitance. However, alternating current appears to
flow through a capacitance—you will learn how later.
Since voltage is constantly changing in AC circuits,
capacitance acts at all times to retard these changes.

A basic capacitor is shown in the first diagram. It
consists of two conducting metal plates separated by a
layer of air or other insutating material, such as paper,
glass, mica, oil, etc. The layer is called the dielectric.

STACKED AND ROLLED CAPACITOR TYPES

from the opposite capacitor plate and flow into the
positive terminal of the battery. After this initial move-
ment of electrons, the negative-most plate of the capa-
citor is filled with all the electrons that the battery
voltage can force into it, and the other capacitor plate
loses the same number of electrons to the battery's
positive terminal. This means that one piate has a nega-
tive charge and the other plate has a positive charge—
the charge being equal to the battery's potential. No
further current flows; the capacitor is ““charged.”
Positive and negative charges attract each other, so
there will be a force between the plates of the capacitor.
There is also a voltage between them that is equal to,

CIRCUIT SYMBOLS AND CORRESPONDING PARTS

DIELECTRIC LAYER

PLATE _L _L! % ’;

POLARIZED
N . (4] » ‘
E N //\ VARIABLE —f ’—
N : -
N H PLATE i3

PLATES

A P raee = ot
e E==eaan—as S R
// / DIELECTRIC DIELECTRIC
| PLATES

All capacitors have these two plates and a separating
layer. In practice, the plates and dielectric are often
stacked or even rolled into a compact form. Sometimes
the dielectric is a paste or a liquid instead of a solid.

When a capacitor is first connected to a battery, elec-
trons from the negative terminal of the battery flow to
the nearest capacitor plate and remain there. They can
go no farther, since the opposite plate is separated from
the first by an insulating layer. Electrons are attracted
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and which opposes the voltage of the battery.

Because it takes a certain specific number of elec-
trons to fill the negative plate, we say that the capacitor
has a certain capacity, or capacitance.

QUESTIONS

Q1. Name two differences between capacitance and
inductance.

Q2. Draw a circuit diagram of a capacitor connected
across the terminals of a battery.

Q3. Explain what happens when you disconnect the
battery terminals from a charged capacitor and place
a wire across the leads of the capacitor.

ANSWERS

A1. Capacitance opposes a change in voltage while in-
ductance opposes changes in current. Capacitance
blocks DC while inductance does not.

A2. Your circuit diagram should look like this.

ANSWER TO QUESTION 2

l +
{
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A3. The electrons from the capacitor's negative plate
flow through the wire to the positive plate untii both
plates have the same number of electrons. The
voltage across the plates is then zero.

CAPACITANCE MEASUREMENTS

The usual written symbol for capacitance is C. Capa-
citance is measured in farads. The amount of capaci-
tance in a capacitor is the quantity of electrical charges
(measured in coulombs) which must be moved from one
plate to the other in order to create a potential difference
of 1 volt between plates. The number of coulombs trans-
ferred is called the charge.

One farad is the capacitance in which a charge of 1
coulomb produces a difference of 1 volt between the
plates. The larger the area of a capacitor's plates, and
the closer these plates are to each other, the more
charge (current) the capacitor will hold with the same
voltage applied across the plates.

Capacitance values are usually specified in micro-
farads (millionths of a farad, abbreviated mtd or «F) or in
picofarads (millionths of a microfarad, abbreviated pF).

HOW DOES CAPACITANCE AFFECT AC?

Although current cannot flow through a capacitor, an
AC current appears to do just that. The reason lies in
the nature of capacitance. |f the voltage across the
plates is continuously varied, the number of electrons
on the plates varies.

Increasing the number of electrons on one plate of a
capacitor repels electrons from the other plate. De-
creasing the number of electrons on the first plate
allows electrons to be attracted back to the other plate.

An AC current can, in effect, get across the dielectric.
Since the voltage is alternating, it causes a correspond-
ing varying current to flow between one side of the
capacitor to the other side. In other words, voltage
changes appear to be transmitted across the dielectric.

AC THROUGH A CAPACITOR

QUESTIONS ,

Q4. The capacitance of a capacitor is measured in

Q5. A millionth of a farad is called a _______ and is
abbreviated as or !

Q6. A __ is a millionth of a microfarad and is

abbreviated ] SN ECE BTNy
Q7. Current will flow from one plate of a capacitor to

the other plate only when _____is changing.
ANSWERS
A4. The capacitance of a capacitor is measured in
farads.

A5. A millionth of farad is called a microfarad and is
abbreviated as mfd or uF. .

A6. A picofarad is a millionth of a microfarad and is
abbreviated pF.

A7.Current will flow through a capacitor only when
voltage is changing.

FACTORS AFFECTING CAPACITANCE VALUE

The amount of electrical charge that can be stored in
a capacitor (the number of electrons that can be placed
on the plate) varies with the area of the plates. Conse-
quently, capacitance varies directly with area—if the
area is doubled, the capacitance is doubled. When the
area is doubled, or twice as many plates are connected
in parallel, there is twice as much area to store elec-
trons. Therefore the capacitance is twice as great.

Capacitance can also be increased by placing the
plates closer together. When the plates are closer the
attraction between the negative charges on one side

PHYSICAL FACTORS AFFECTING CAPACITANCE

ELEC-TRONS ELECTRONS ELECTRONS ELECTRONS
REPELLED ADDED RETURNED TAKEN AWAY
__9 | hY |
r Al
1 I
5~ EW
& )

INCREASING
PLATE AREA
INCREASES

CAPACITANCE

e

i\ )
]
INCREASING \
DISTANCE
BETWEEN PLATES
DECREASES = e
CAPACITANCE \/

If a capacitor has the same voltage as the applied
voltage, no current will flow to or from it. If the applied
voltage changes, the capacitor voltage will no longer
equal the applied voltage. Current will flow, trying to
equalize the two potential sources.

In a circuit this means that if an AC sine-wave voltage
is applied across a capacitor, an AC sine-wave current
will appear on the opposite side, even though no elec-
trons flow through the dielectric layer.

74

and the positive charges on the other side is greater.
It is, of course, necessary to keep the plates suffciently
separated so that the charge does not jump through
the dielectric, possibly damaging the capacitor.
Higher values of capacitance can be obtained by
using an insulating material (dielectric) other than air.
In this way the plates can be placed closer together.
Dielectrics such as mica, glass, oil, and mylar are a
few of the materials that can withstand a high electric
potential without breaking down. This property is called
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dieletric constant. The higher the dielectric constant,
the better its ability to retain its insulating character-
istics under unusual operating conditions. Air has a
constant of 1, glass about 5, and mica 2.5 to 6.6.

DIELECTRIC FACTORS AFFECTING CAPACITANCE

ENERGY STORAGE CYCLE

CHANGING
MATERIAL
= BETWEEN PLATES
CHANGES

CAPACITANCE

=
\

VOLTAGE ACROSS CAPACITOR
90¢ 180° 270° 360°
POWER (E1)
5 CURRENT
o U o ™ FHROUGH
t 5 o CAPACITOR
POWER )
DREN  |POWER
RETURNED

Besides allowing the plates to be ptaced closer to-
gether, a dielectric has another effect on capacitance.
Dielectric material contains a large number of electrons
and other carriers of electrical charge. Although elec-
trons cannot flow as in a conductor, they are held rather
loosely in the structure and can move slightly. The dis-
tortion of the structure of the dielectric, which is caused
by charging the capacitor, has a large .effect on the
forces of attraction and repulsion that aid or oppose
the flow of the electrons. This factor has a substantial
effect on capacitance.

When materials such as mica or glass are used as
the dielectric, the capacitors have a much higher value
than the same size units with an air dielectric.

QUESTIONS

Q8. How does a mica capacitor differ from an air
capacitor of the same physical size?

Q9. What are three factors that affect the capacitance
of a capacitor?

Q10. A screw-type variable capacitor is made with an
adjusting screw that is used to vary the distance
between the capacitor plates. How would you in-
crease its capacitance?

ANSWERS

A8. A mica capacitor has a higher capacitance than
an air capacitor of the same physical size.

A9. The capacitance of a capacitor depends on these
three factors: the area of the plates, the spacing
between the plates, and the nature of the dielectric
material.

A10. Tightening the screw moves the plates closer
together and increases capacitance. Loosening the
screw decreases the capacitance,

POWER

A perfect capacitor consumes no power. During the
sine-wave cycle, the capacitor takes energy out of the
circuit and stores it in the form of an electric field
during a quarter cycle. The capacitor returns it to the
circuit in the next quarter cycle. Energy is borrowed,
but it is returned later.

If the product of E times | is taken at every instant of
the cycle, the power waveform will show that energy is
taken out and returned in alternate quarter cycles.

To find the amount of energy (in coulombs) stored in

ELEMENTARY ELECTRONICS/May-June 1980

a capacitor, multiply the capacity in farads by the ap-
plied voltage. In a circuit containing only pure capaci-
tance, it makes no difference how long the voltage is
applied—the same amount of energy will always be
stored at a given voltage.

CAPACITIVE REACTANCE

Like inductance, capacitance has a reactance—an
opposition to the flow of AC. But capacitive reactance
decreases as frequency increases.

Suppose a capacitor is connected in series with an
alternating voltage source. There is no resistance pres-
ent at all in the circuit.

Because the circuit below contains no resistance, the
voltage across the capacitor will be the same value as
the source voltage at every instant.

RESISTANCE-FREE CIRCUIT

E 7

0

When a capacitor is charged up to voltage E, it
stores an amount of energy equal to the capacitance
times the voltage. If the peak voltage of the AC source
is E, the capacitor will have stored a particular amount
of energy every time the voltage sine wave reaches its
peak, and again stores that amount whenever the voltage
reaches its negative peak. The energy depends only on
capacitance and peak voltage.

QUESTION

Q11. How much energy will be stored in a 100-mfd capa-
citor in the first quarter cycle of an applied AC
voltage of 1,000 volts maximum?

ANSWER
A11. 1,000 volts X .0001 farad — 0.1 coulomb

What happens when the frequency of the power
source is doubled? If the peak voltage (E) is unchanged,
the capacitor will charge every half cycle to the same
amount as before. But it will have to do this twice as
fast because the energy is doubled. This means that
the same amount of energy must flow into the capacitor
in only half the time. And since the voltage is the same,
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we must have twice the current to supply this same
amount of energy.

ENERGY STORAGE POTENTIAL

0.1 COULOMB

STORED

ZR\ 0.1 COULOMB RELEASED
e wax | £
1000V |/
= =
0.1_COULOMB 0.1 COULOMB
STORED RELEASED

What does this mean? The frequency was doubled,
and this doubled the current flowing into the capacitor.
Yet, the input voltage remained the same. A pure capa-
citance lets twice as much current flow if the frequency
is doubled.

POTENTIAL VERSUS FREQUENCY

FREQUENCY

t#———— | SECOND ————— TWICE FREQUENCY

= | SECOND: =-—t—ubdy

is, when the rate of change of voltage is the most rapid.

As the capacitor approaches full charge, the voltage
rate of change slows down, and the current decreases.
When the capacitor is fully charged and its voltage has
reached maximum, there is no charging current flowing
at all—the current has already dropped to zero at this
time. A similar process occurs during discharging. At
all times, current leads the voltage by 90°, or one
quarter of the cycle. In a steady-state AC situation,
when the applied voltage is a sine wave, both voltage
and current will be sine waves.

Capacitive reactance depends on frequency. Since it
lets more current flow as frequency increases, capacitive
reactance must decrease as the frequency increases.

Capacitive reactance also depends on the size of
the capacitance. As capacitance increases, more cur-
rent must flow into the capacitor to charge it to the
same voltage (since the amount of energy stored equals
C times E). As a result, capacitive reactance decreases
when capacitance increases.

The formula for capacitive reactance is:

X, = 1 ohms
2nfC

where,

f is the frequency in Hz,

C is the capacitance in farads.

Capacitive reactance can be used in calculating cur-
rent in a purely capacitive circuit by Ohm’s law.

E
Xe

QUESTIONS
Q12. What is X if f = 6,000 Hz and C = 200 m{d?

CIRCUIT FOR QUESTION 12

200 —L

0.2v MFD
6000 HZ

Capacitive reactance is the opposition that pure
capacitance offers to the flow of current. It is expressed
in ohms, and its symbol is X.. Capacitive reactance
depends on frequency. As the frequency increases, the
rate of change of applied voltage increases, and the
current flowing also increases. As the frequency is
reduced, the rate of change of voltage goes down, and
less current flows.

At this point you can more easily see why capacitor
current leads the voltage across the capacitor. It is
necessary for the capacitor to charge up to the given
voltage, and this charging is done by the current. Hence,
the charging current will reach its maximum value at the
time the charging is going on at the greatest rate; that

Q13. What is the current in the circuit at the top right
on page 89?

Q14. What would the current in the above circuit be if
the input signal were 0.01 volt at 120 kHz?

ANSWERS
1

A12. XC = 21rfC =

.

2 % 3.14 x 6,000 x 200 X 10°

1
= 9y = 0.133 ohm

This series is based on material appearing in Vol. 2 of the 5-volume set, BASIC ELECTRICITY/ELECTRONICS, published by Howard
W. Sams & Co., Inc. For information on the complete set, write the puhlisher at 4300 West 62nd St., Indianapolis, Ind. 46268.
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a8 5 02 =

A13.1 = Yo <6133 1.5 amps
_ 001

Al4. | = 0.0066 = 1.52 amps

PULSE RESPONSE OF CAPACITANCE

When a sharp puise, such as a square wave, is applied
to a circuit containing capacitance, the capacitance op-
poses the sudden change of voltage. This results in a
rounding off of the sudden voltage rise. Similarly, when
the pulse voltage is suddenly decreased, the voltage
across the capacitor does not decrease suddenly, but it
trails off. Current is greatest when the change of voitage
is greatest, so the current waveform will have a peak
when the voltage rises suddenly, and another peak (but
in the opposite direction) when it drops.

CAPACITANCE VERSUS TIME

APPLIED VOLTAGE 0O ] [
|
t
VOLTAGE ACROSS CAPACITOR (o}

CURRENT THROUGH CAPACITOR 0

There is always some resistance in a practical circuit.
By choosing the right values of capacitance and resis-
tance, a circuit can be designed in which the voltage
takes a predetermined length of time to reach a certain
value. This type of circuit can provide a time delay.

STRAY CAPACITANCE

Capacitive reactance decreases as frequency in-
creases. In communications, "pulse, and radar work,
where very high frequencies are used, stray capacitance
can present quite a problem.

In a vacuum tube, an antenna, or a receiver chassis,
there are always small capacitances between adjacent
conductors and between conductors and nearby objects
which are meant to be isolated from each other. With
audio and lower radio frequencies these capacitances
are not important. But as the frequency increases, the
capacitive reactances of these smal! capacitances de-
crease. Enough decrease in reactance can actually
cause leakage of the signal.

Thus, at high frequencies, placement of wires and
components is very important in order to keep the
effects of stray capacitance to a minimum.

QUESTIONS

Q15. How does capacitance affect pulses?

Q16. Compare and contrast capacitive reactance and
inductive reactance on these points:
1. Effect of an increase in frequency on reactance.
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2. Eftect of reactance on DC.
3. Effect of phase relations in AC.

Q17. What constant value appears in the formulas for
both capacitive and inductive reactance?

ANSWERS

A15. Capacitance rounds off the voltage waveform and
produces spikes in the current waveform.

A16. 1.X; decreases as frequency increases, while Xi,
increases.
2. X, blocks DC, while X, passes DC.
3. Capacitance causes current to lead the applied
voltage, while inductance causes it to lag.

A17.2r appears as a constant in, both formuias.

WHAT YOU HAVE LEARNED

1. Capacitance offers opposition to any change in
voltage.

2. A basic capacitor consists of metal plates separated
by a dielectric.

3. A capacitor stores electrical energy in the form of
an electric field as the capacitor charges, and re-
leases this energy when it discharges.

4. Capacitance is a measure of the energy storage
capacity of a capacitor, This capacity is measured
in farads.

5. A capacitor blocks DC but allows AC to flow.

6. Pure capacitance in a circuit causes current to lead
the applied voltage by 90°

7. The amount of capacitance is determined by the area
of the plates, the distance between them, and the
dielectric material.

8. A capacitor stores energy and returns it to the
circuit.

9. The opposition of capacitance to the flow of AC is
called capacitive reactance.

10. The formula for capacitive reactance is:

1

X = Ziq¢
11. Capacitance rounds off the voltage waveform of a
pulse.
12. Stray capacitance can cause signal leakage at high
frequencies. Fl

“I’s over two miles long!”
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CB Spectrum
‘Continued from page 65)

particularly in budget transceivers).
Performance. Though the TRC-420A
is small in size and price, it’s real big in
performance. I measured sensitivity as
0.6 ©V for a 10 dB signal plus noise to
noise ratio (the standard test).
Selectivity measured 66 dB adjacent
channel rejection, a level of perform-
ance usually expected from higher-
priced equipment. The AGC action
measured 8 dB; not great, but not poor.
AGC action represents the change in
speaker volume when the input signal
to the antenna is increased from 2 to
10,000 «V—a change of 74 dB. This
range synthesizes what occurs when lis-
tening to a weak signal, and then hav-
ing a strong signal come on the chan-
nel. If there was no automatic gain
control, the strong signal would liter-
ally blast the cone out of the speaker.
What actually occurs is that the 74 dB
signal variation is compressed by the
AGC to only 8 dB, a ratio easily ac-
commodated by the ear. An ideal AGC
would provide 0 dB (no) variation; the
strong signal would come out of the
spcaker at the same volume level as
the weak signal. This, of course, is im-
possible to attain. In actual practice, an
AGC action of 2 to 10 dB is “acceptable.”
Though the S-meter scale on the
meter is calibrated, the readings are

relative, meaning there is no fixed
value per S-unit. 89 on the scale rep-
resents an input signal level of 50 uV.
The TX POWER meter calibration con-
sists of black and red segments. If the
meter reads in the black segment when
the transmitter is keyed. you can as-
sume all is okay. If the meter indicates
“high,” in the red segment, you can
make a safe assumption it is caused
by a high SWR on the antenna system,
generally caused by a defective trans-
mission line or antenna.

The transmitter delivered 3.8-watts
RF output to a 50-ohm load. The
modulation was limited to 100%. Mi-
crophone sensitivity for 100% modula-
tion measured —20 dB, which is right
“on the mark” for an average voice
level. This is the way it should be,
even though many transceivers have so
much mike sensitivity they can pick up
a flea’s whisper at 50-yards. The trou-
ble with excess microphone sensitivity
is that it picks up all extrancous noises
between the mike and the flea. The
modulation limiting also checked out
a winner. Actually, it is compression
rather than limiting, which keeps dis-
tortion at a minimum even when shout-
ing into the mike.

All in all, the Realistic TRC-420A
delivers a lot more performance than
implied by its $79.95 price tag. It’s an
outstanding value for the CBer on a
reallv tight budget. In fact, it's an out
standing value even if you aren’t on a
tight budget. ]

Free!
Edmund Scientific
Catalog

Eamuna Scentife. Cataloy

Explore Astronomy, Biofeedback,
Optics, Lasers, Magnets, Weather,
Magnifiers, Microscopes, Photo-
graphy . Over 4,000 Fascinating
Products in Our FREE 100 page color
Catalog! Send for your FREE
Edmund Scientific Catalog, Today!

38 Years Of Service!

O Yes! Rush me your FREE catalog!
Name____
Address
City
State _ Zip
Clip and Mail Coupon Today to:

Edmund Scientitic Co., Dept. 2020 EK10
Edscorp Bidg., Barrington, N.J. 08007

No 156 1980 Edmund Scientific Co

Another factor in a “bare bones” installation is the cost of the rest of the sys-
tem. If you have a favorite manufacturer of CB equipment, ask your dealer for a
catalog, and look up the bottom-of-the-line equipment models for the lowest prices.
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DX Central
(Continued from page 16)

more than 1,300 airable ‘cuts’,” Ron
notes. ‘“We try simply to have fun on
the air, while presenting some inter-
esting facts behind the music played.
WDAB is non-political, non-public
affairs, non-news oriented, non-bias-
ed for or against any country or
government; it is exactly the opposite
of what you would expect to find on
conventional shortwave.”

When we last heard from Ron, he
noted that WDAB had been heard by
listeners in 19 states and Canada, at
distances up to about 2,000 miles
from Daytona Beach. But in an at-
tempt to push the tiny 50-watts fur-
ther, Ron says the station may move
up to 13 meters. WDAB has no firm
schedule, except that it operates be-

Cover to Cover
(Continued from page 27)

ments by Dr. Peter R. Rony, tech-
niques are presented in such a way
that the principles can be applied to
other PPI chips by students, scientists
and enginers. All of the modes of op-
eration are detailed, and a clear ex-
planation of data transfer processes,
flag sensing, bit testing, and similar
topics is included. Experiments rein-
force the concepts of each chapter,
from simple input and output ports
through complex master-slave micro-
computer configurations. Published
bv E&L 'nstruments, Inc., 61 First St,,
Derby, CT 06418. L1

Hi-Fi Reports
(Continued from page 28)

and room acoustic checks, and even
comes with a test record. The re-
sponse is indicated by an LED
“screen’” that can be read to an
accuracy of 1 dB at center frequen-
cies of 30, 63, 125, 250, 500, 1000,
2000, 4000, 8000 and 15000 Hz.

A spectrum analyzer is becoming
the “in”’ thing on some components.
JVC includes one on their KD-A7 cas-
sette deck and their SEA-80 equal-
izer. Other. companies such as
Crown, Optonica and Audio Control
also have components with spectrum
analyzers in their line up.

Within the next few years, spectrum
analyzers are going to become as
common on moderately-priced com-
ponents as power meters are [
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tween 7 and 9 PM local time, or 0000
and 0200 GMT, on 6,213 kHz.

The station has a QSL card it
sends to listeners reporting its sig-
nal. The address is: WDAB c/o The
Free Radio Campaign, Route 2, Box
542, Wescosville, PA 18106.

Ron Kay and co-disc jockey Jerry
Kay seem aware of the potential
problems their unlicensed operation
may cause them, and they say they
would much prefer to operate legally
with a license, if it were possible.
“Here’s to better reception,” Ron
adds jauntily, “if we're still around.”

BBC Suffers. From time to time over
the last several years, threats have
been sounded that could hamper one
of the world’s best and best known
broadcasting services, the British
Broadcasting Corp. (BBC)

Not surprisingly, in this era, the
threats were financial. The British
government has talked for a few
years of cutting back on the grant-
in-aid it provides for the shortwave
foreign broadcasting. Last fall, how-
ever, push came to shove and the
British government became deadly
serious about a cutback in funds—
some 2.7 million Pounds Sterling.

The first word was that seven for-
eign language services would be
totally axed—French services to Eur-
ope and Africa, Spanish services to
Spain, and all programs in Italian,
Greek, Turkish, Burmese and Mal-
tese. Although, as proposed, the
famed World Service would be un-
changed, the cuts in the language
services would have, in the words of
a BBC spokesman, dropped Great
Britain from the higher rungs of the
international broadcasting league.
Some 100 BBC staff members would
have lost their jobs as a result of
the money cut. That, apparently was
the biggest factor in changing the
government’s mind. In late Novem-
ber, it was determined that the seven
foreign language services—and the
hundred BBC staffers—would stay.
What will be cut in 1980 is capital
spending on new transmitters.

Initially, at least, this will be
scarcely noticed by the SWL. The
big guestion remaining, however, is
whether the budget cut is only for
1980, or if it will continue year after
year, thus halving the money prom-
ised over a five year period. If so,
then there may be problems that are
definitely noticeable to the shortwave
DXer. The capital improvement pro-
gram, approved several years ago
but started in 1979, calls for the re-
placement of aging SW transmitters

in England, an increase in power for
four transmitters at the Cyprus relay
base and a completely new BBC SW
relay facility in the Seychelles Islands
in the Indian Ocean, plus satellite
“feeds” to various relay sites outside
Great Britain. So, for the moment at
least, programming problems seem
to have been averted, but the long
range situation remains clouded.

WARC ’79. In an earlier column, !
mentioned the World Administrative
Radio Conference (WARC) in Gen-
eva, Switzerland, a gathering of rep-
resentatives from 154 nations meet-
ing to establish the frequency allo-
cation ground rules that will govern
broadcasting, especially shortwave,
until the year 2000. Earlier, short-
wave fans were worried that WARC
79 might produce some rule changes
in frequency allocations that might
cause serious problems for DXers.
The ten-week conference came and
went, and it seems the results were
hardly as devastating as first pre-
dicted by the pessimists nor as bene-
ficial as hoped by the optimists.

it seems as though there will be
no changes in the shortwave broad-
casting frequency alignments below
the 31 meter band. In the higher fre-
quencies, there will be a total of 850
kilohertz of band space opened up
to the international broadcasters.

Here’s where you can look forward
to increased band space: The upper
end of the 31 meter band will be ex-
tended from 9,775 to 9,900 kHz. Fifty
more kHz will be added to 25 meters,
11,650 to 11,700 kHz on the lower
end of that band, and 75 kHz to the
top end, 11,975 to 12,050 kHz. A
completely new international SW
broadcasting band will be created
between 13,600 and 13,800 kHz. The
following new segments will be add-
ed to the 19, 16 and 13 meter bands
respectively: 15,450-15,600, 17,550-

. 17,700, and 21,750-21,850 kHz.

Bandsweep. Frequencies in kHz;
times in GMT—4,770. ELWA, Mon-
rovia, Liberia, a nice catch. This is a
West African missionary station that
has been reported lately around 0630
GMT and in the afternoons until 2300
sign off . . . 4,794. A new one that
popped up some months back, caus-
ing a bit of a stir among DXers, was
Radio Apintie, Parimatibo, Surinam.

(Credits: Eric Miller, MA; Larry
Cunningham, OH; Ralph Perry, PA;
Harold Sellers, Ont.; Darryl Holland,
NY: Mike Simaschko, W!; J. Find-
tater, CA; North American SW Asso-
ciation, Box 13, Liberty, IN 47353.) m
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Home Recording
(Continued from page 35)

signed for professional or home studio
use is the best way to go. There are
many excellent reel-to-reel recorders de-
signed by companies such as Otari,
TEAC, and AKAI. At the moment,
there is only one cassette-based multi-
track machine, the Portastudio 144 by
TEAC. This is a rather unusual prod-
uct in that despite the fact that it uses
cassettes, all resemblances to a conven-

Suggested Reading

Home Recording for Musicians by
Craig Anderton (Music Sales Cor-
poration, 33 West 60th Street, New
York, NY 10023). Oriented towards
beginners

The Multitrack Primer by Dick Ros-
mini (Teac, 7733 Telegraph Road,
Montebello, CA 90640). Oriented
towards beginners/intermediates.
Handbook- of Multichannel Record-

tional cassette recorder stop there. For
one thing the tape speed is 3.75-inches-
per-second, twice the speed of a stand-
ard cassette deck. This allows for
greater fidelity, lower noise, and im-
proved high frequency response. Addi-
tionally, the head is specially configured
to allow recording up to 4 individual
tracks on the cassette. The only limita-
tions are that you cannot record on all

4 tracks simultaneously.

However, just as audiophiles prefer
to ga for component systems where
each part of the system may be chosen
according to need and budget, advanced
home recording studios go beyond the
“all-in-one” studio idea and use indi-
vidual recorders and mixers. 8-track
machines are getting more common as
they become less expensive. However,
while a good 4-track will cost anywhere
from $1000 to $3000, the 8-track will
cost anywhere from $3000 to $5000.

Where do You go From Here? Al-

ing by Alton Everest (TAB Books,
Blue Ridge Summit, PA 17214).
Gives much background information
on studios.

Modern Recording Techniques by
Robert Runstein (Howard W. Sams
& Co., Inc., 4300 West 62nd St.,
Indianapolis, IN 46268). More tech-
nical than the first 3 books; good for
those who understand the basics,
but want to know more.

though it can take lots of money to set
up a studio, it can also take compara-
tively little. The author’s first studio
cost $1500—$1000 for the 4-channel
deck, $300 for a cassette deck for mix-
down, and $200 for the (homebrew)
mixer. So it is possible to get involved
in home recording without mortgaging
your future, especially if you start off
with some budget techniques. [ |

Digital Gauge
(Continued from page 52)

leads, either of whose presence in
close proximity to the coax could cause
deleterious effects.

Locate a point in the firewall where
accessory wires are passed through
grommets to the passenger compart-
ment, and feed the coax through at this
point. Should you be unable to locate
or utilize existing holes, locate a point
on the firewall clear of obstacles both
in the engine compartment and pas-
senger compartment (behind the dash)
and drill a 38-inch hole through. After
passing the coax through the hole, ap-
ply silicone cement to the area to pro-
vide a weatherproof seal. Water has a
nasty habit of travelling along lines,
through holes, and onto irreplaceable
carpets and ruining them if sufficient
precautions are not taken.

Trim any excess coax so that it runs
to the gauge in as direct a manner as
possible from the firewall, and install
P1. Plug P! into jack JI, and connect
the-power leads (preferably to the horn

fuse for V4, and to a good chassis
point for ground).

Conclusion. Some of you are no
doubt questioning the wisdom of center-
drilling so fragile a component as a
manifold bolt, especially on older cars,
where the original bolts may be either
rust or heat-seized. If, when removing
the original bolt to replace it with the
probe-carrying bolt, you should hap-
pen to break the bolt off, do not be-
come alarmed. This happens commonly
during carburetor and gasket overhaul
and replacement at car dealers and
service stations. They are capable of
drilling the remaining piece of the bolt
out for you quite easily, leaving you
free to install the new bolt.

We have selected this method of
probe installation to insure the most
accurate readings allowable. Other
methods, such as insertion of the probe
in the coolant itself, would tend to
violate the pressure integrity of the
car’s systems, leaving open the pos-
sibility of leakage and fluid loss at a
later time. Additionally, encasing the
probe in the necessary waterproofing
material would result in an unaccept-
able loss of sensitivity. |
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400. Continental Specialties provides new product
info in its catalog of Testing and Design Instru-
ments. A Digital Capacitance Meter and Tri-Mode
Comparator are just some of the featured projects.

399. '‘Firestik’ Antenna Company has introduced
a new and informative product catalog on top-
loaded, helically wire-wound antennas and mounts.

398. Hamtronics, Inc. has announced a new model
R110 VHF AM Receiver Kit which employs an AM
detector and a dual-loop agc system. A complete
catalog is yours for the asking!

397. Instant Software, Inc. is of#fering a special
holiday catalog for all kinds of year ‘round soft-
ware package gift-giving, as weil as their regular
microcomputer catalog.

396. Creative Computing’s first software catalog
of various education and recreation simulation pro-
grams as well as sophisticated technical applica-
tion packages is avallable now.

395. OK Machine and Tool Corporation features
the new PRB-1 Digital Logic Probe on the cover of
its latest catalog of wire wrapping and other elec-
tronic assembly tools.

394, KEF Electronics Ltd. is offering two speaker
systems in kit form at a signiticant cost-savings.
The Model 104aB and the Cantata can be easily
assembled and may . be auditioned before pur-
chasing.

389, You can't buy a bargain unless you know
about it! Fair Radio Sales' latest electronics sur-
plus catalog is packed with government and com-
mercial buys.

388. SWLs need Gilfer's Shortwave Mail Order Cata-
log for economy one-stop armchair shopping. From
top-notch rigs to reporting pads, Gilfer supplies
all your hobby needs.

327. Avantl’s new brochure compares the quality
difference between an Avanti Racer 27 base loaded
mobile antenna and a typical imported base loaded
antenna.

362. A new catalog crunched full of military, com-
merciat and industrlal surplus electronics for every
hobbyist is offered by B&F Industries. 44 pages of
bargains you've got to see!

384. B&K-Precision has issued BK-10, a condensed
catalcg describing their oscilloscopes, semi-con-
ductor testers as well as test instruments for CB,
radio and TV repair.

310, Compumart Corp., formerly NCE, has been
selling computers by mail since '71, and is offer-
ing a 10-day return policy on many items featured
in their latest catalog.

322. Radio Shack’s latest full color catalog, “'The
Expanding World of TRS-80," is out now, packed
with up to the date information on this microcom-
puter. Specifications for the new Model 1l as well
as the Model | are included.

386. |f you're looking for books on computers, cal-
culators, and games, then get BITS, Inc. catalog. It
includes novel items.

335. The latest edition of the TAB BOOKS catalog
describes over 450 books on CB, electronics, broad-
casting, do-it-yourself, hobby, radio, TV, hi-fi, and
CB and TV servicing.

338. “Break Break,” a booklet which came into
existence at the request of hundreds of CBers, con-
tains real life stories of incidents taking place on
America's highways and byways. Compiled by the
Shakespeare Company, It is available on a first
come, first serve basis.
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345. For CBers from Hy-Gain Electronics Corp. there
is a 50-page, 4-color catalog (base, moblle and
marine transceivers, antennas, and accessories).

393. A brand new 60-page catalog listing Simpson
Electric Company's complete line of stock analog
and digital panel meters, meter relays, controllers
and test instruments has just come out.

385. Amateur Radio buffs and beginners will want
the latest Ham Radlo Communications Bookstore
catalog. It's packed with items for the Ham.

373. 4B-page '‘Electronic Things and |deas Book"”
from ETCO has the gadgets and goodies not found
in stores and elsewhere.

382, Buys by the dozens in Long's Electronics super
“Ham Radio Buyer's Guide.” Good reading if
you're in the market for a complete station or spare
fuses.

383. If you're a radio communicator, either ham,
SWL, scanner buff or CBer, you'll want a copy of
Harrison Radio’s “Communications Catalog 1979."
Just what the shack book shelf needs.

380. If your projects call for transistors and FETS,
linear and digital ICs, or special solid-state parts,
then look into Adva Electronics’ mini-catalog for
rock bottom prices.

301. Get into the swing of microcomputer and
mlcroprocessor technology with CREI's new Pro-
gram 680. New 56 page catalog describes all pro-
grams of electronics advancement.

305. A new 4-page directional beam CB antenna
brochure is available from Shakespeare. Gives
complete specs and polarization radiation patterns
tor their new fiberglass directional antennas.

371. Your computer system needn’t cost a fortune.
Southwest Technical Products offers their 6800
computer complete at $395 with features that cost
you extra with many other systems.

306. Antenna Specialists has a new 32-page CB and
monitor antenna catalog, a new amateur antenna
catalog, and a complete accessory catalog.

377. John J. Meshna, Jr., inc. has a super-saver
catalog out (SP-18) featuring walky talkies, police
radar detectors, vacuum pump compressors and
other fascinating products to choose from.

LITERATURE
LIBRARY =

330. There are nearly 400 electronics kits in Heath's
new catalog. Virtually every do-it-yourself interest
is included--TV, radios, stereo and 4-channel, hl-fi,
hobby computers, etc.

392. The opening of the new Software of the Month
Club has been announced by Creative Discount Soft-
ware,. which is giving out membership enroliment
applications now. The Club plans to have separate
branches for users of the Apple Il, TRS-80, Ohio
Sclentific, Exity, Pet and CP/M based systems.

390. Whitehouse & Co., your “hard to find parts
specialist,"” offers over a dozen parts and kits in
their latest catalogue, featuring an entire section
on gunnplexers for Amaeur Radio buffs.

313. Get all the facts on Progressive Edu-Kits Home
Radio Course. Build 20 radios and electronic cir-
cuits; parts, tools, and instructions included.

320, Edmund Scientific's catalog contains over 4500
products that embrace many sciences and fields.

328. If you are into audio, ham radio, project build-
ing, telephones, CB or any electronics hobby you'll
want McGee's latest catalog of parts and gadgets.

333. Get the new free catalog from Howard W.
Sams. It describes 100's of books for hobbyists
and technicians—books on projects, basic elec-
tronics and related subjects.

354. A government FCC License can help you
qualify for a career In electronics. Send for Infor-
mation from Cleveland Institute of Electronics.

355. New for CBers from Anixter-Mark is a colorful
4-page brochure detailing their line of base station
and mobile antennas, including 6 models of the
famous Mark Heliwhip.

391. A new software products catalog for the Apple
Il Computer has just been issued by Charles Mann
& Associates. The booklet contains business ac-
counting, accounts receivable, inventory, BASIC
teaching and other special purpose business appli-
cations.

359. Electronics Book Club has literature on how to
get up to 3 electronics books (retailing at $58.70)
for only 99 cents each . . . plus a sample Club News
package.

311. Midland Communications’ line of base, mobile
and hand-held CB equipment, marine transceivers,
scanning monitors, plus a sampling of accessories
are covered in a colorful 18-page brochure.

-------------------------------------1
]
§ ELEMENTARY ELECTRONICS MAY/JUNE 1980 1
§ Box 1849, G.P.O. Void After October 17, 1980 1
§ New York, NY 10001 :
I rrease arrange to have the literature whose numbers | have circled below sent to me as 1
I soon as possible. | am enclosing 50¢ for each group of 10 to cover handling. (No stamps,
1
B Dplease.) Allow 4-6 weeks for delivery. 1
: 301 305 306 310 311 313 320 322 327 328 330 333 |
] 335 338 345 354 355 359 362 37 373 377 380 382 :
[ ] 383 384 385 386 388 389 90 391 392 393 394 398
i 1
i 396 397 398 399 400 [ |
300 [] Enter my subscription to ELEMENTARY ELECTRONICS for 6 issues at $3.98. 1
1
| Check enclosed. Canada and ail other countries $5.00. HOE101
i 1
i 1
1 NAME (print clearly) =
= ADDRESS :
! cITY STATE ZIP ]

--------------------------------w---i

ELEMENTARY ELECTRONICS/May-June 1980



Cordless Phone
(Continued from page 56)

will signal the need for recharging.

You may dial as fast as you wish;
a microprocessor memory will faith-
fully pulse the telephone line properly.
Press the asterisk key (*) and the last
number called will be redialed auto-
matically! This feature is great when
you experience busy signals or calls
that did not go through.

Unattended in your pocket or along-
side your work position, the cordless
phone will faithfully signal you audibly
upon receipt of an incoming call. This
same audio signal may be used for tone
paging by someone in the office. Simply
pull up the whip antenna, flip the side
switch to talk, and answer the telephone
or speak with whomever paged you!

Performance. The visible antennas
on the two-part system are used on 49
MHz; the 1.7 MHz signal is radiated
by the AC power cord of the base unit,
and detected by an internal ferrite an-
tenna within the cordless handset. But
what about range and quality? Can a
device which is so compact and low
in cost provide any sort of perform-
ance, you ask? Frankly, we wondered
the same thing.

Setting the base unit on a kitchen
counter on the first floor of a conven-
tional dwelling, we decided to give the
Radio Shack cordless telephone a real
test. First we wandered about the yard,
speaking with a confederate on the
home telephone (yes, all regular ex-

tensions will work right along with the
cordless!). The little unit performed
faultlessly. As a matter of fact, the
audio quality was considerably better
than that of many standard telephones.
The ET-300 uses a dynamic micro-
phone instcad of Ma Bell’s obsolete
carbon cartridges.

Next, we decided to baffle the unit
with extended range—over an adjacent
hilltop. Oddly enough, we found the
range to perk up a little as we went
over the peak! The 49 MHz range is
actually a little greater than the 1.7
MHz range; the party on the telephone
could copy our transmissions longer
than we could hear them. All aspects
considered, the workable range of our
ET-300 was at least 300-feet. This per-
formance was equal to, if not better
than, a more expensive competitive
model tested simultaneously.

The range of the call feature was
greater than the reliable two-way tele-
phone range; even on the fringe of
voice operation, important paging
could be accomplished. Since the call

button will cause a tone to be heard
from the cordless telephone as long as
that button is depressed, it would be
possible for a paging code to be
worked out—one beep, answer the
phone; two beeps return to the office—
even Morse code can be sent!
Conclusion. Even after the novelty of
this space-age contrivance wears off, its
practical usefulness will be appreciated.
Obviously, some people will want to
weigh the $219.95 price tag of the ET-
300 against the convenience it affords.
This is purely a subjective judgment
on the part of any individual—some will
consider the need for mobility around
a given area without the necessity of
being tied to a leash by a conventional
telephone more important than others.
The only comment we make with re-
gard to this question is that the ET-300
does exactly what it is supposed to do,
and does it well. The rest is up to you.
For more information on the ET-300
cordles remote telephone, visit your
local Radio Shack dealer or circle num-
ber 32 on the reader service card. ®

Simply Basic
(Continued from page 68)

ENTER COMMAND ?CATEGOFRY
INCOME TAX
CHARITY

ENTER CATEGORY FOR FILE SEAPCH ?CHARITY
PAYEE AMOUNT ($3)
NAACP 1ee
RED CROSS 27 1]

ENTER COMMAND ?MONTH
ENTER MONTH FOR FILE SEARCH 7MAY

CHECK ¢
26

AMOUNT ($3%) CATEGORY
1e@ CHARITY

PAYEE CHECK ¢

NAACP 26

ZNTER COMMAND 70LD FILE
PAYEE *JOE SMITH
CRECK ¢ »27

AMOUNT (IN $8) *1000
MONTH *JULY
CATEGORY sUSED CAR
PAYEE -

ENTER COMMAND 7LI'STALL
LISTING OF ALL CHECKES

PAYEE CHECK ¢ AMOUNT (33%) CATEGORY
1.R. S, 2% 435,85 INCOME TAX
NAACP 26 1ee CHARITY
RED CROSS 27 188 CHARI TY
JOE SMITH 2 1800 USED CAR

ENTER COMMAND ?STOP

END AT LINE 1BS
*

SATISFACTION GUARANTEED e SATISFACTION GUARANTEED
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BUILD
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&
SAVE
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367. ROBIN is a versatile skiff that
can be used for hunting or fishing, as
a yacht club tender, or a work boat. It
is rugged, ‘yet its plywood construc-
tion makes it easy to build; no special
jig or tools are needed. It can take a
mt:tor of 7-10 hp. L.O.A, 12;

51,

55. MAXIMUS is a sporty two-seater
designed for non-sanctioned racing
and water ski towing. Longitudinal lift
rails on the bottom give this hull di-
rectional stability, and non-trip chines
allow it to take sharp turns at high
speed. Use outboard motors of 10 to
15 hp. L.0.A, 12'6"; beam, 5'. $5.00

$$!

BOAT BUILDER, 380 Lexington Ave., NYC NY 10017

Enclosed is $
0O #367—%$5.00 plus 50¢

including 50¢ for postage & handling for each set.

O #355—$5.00 plus 50¢

ADDRESS
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payable in advance—minimum ad $22.50. Capitalized words 40¢ per word additional.

ADDITIONAL INCOME

BUSINESS OPPORTUNITIES

BUSINESS OPPORTUNITIES—~Cont'd

MECHANICALLY INCLINED INDIVIDUALS. As-
semble electronic devices in your home. Knowledge
or experience not necessary. Get started in spare
time. Above average profits. $300-$600/wk. passible.
Sales handled by others. No_!nvestment—Write for
free details. ELECTRONIC DEVELOPMENT LAB,
Box ISSOEE Plnellss Park, FL 33585

Mailing program FREE de-
312 Franklin, North

EARN exha money.
tails. B&E Enterprises 1O5.
Vemon IN 4’1265 el L

BEEP BEEP BEEP Pocket. Pager Oppoxtunmes
Supplement your present income. Industry Prcfes-
sional tells all. Send $4.95 to Anderson Communica-
tions. 6331 Esther Ave. N.E., Albuquerque, New
Mexico 87109

EARN EXTRA INCOME stuffing envelopes at
home. Free supplies, complete assistance. SSAE:
Home Enterprises. Dept. 2802, P.O. Box 1136. St.
Helens. OR 97051

AGENTS WANTED

MAKE Up to $15.25 per Pair selling America’s
finest shoes. No investment! No experience neces-
sary! Free catalog and selling kit! Mason Shoes,
K-503, Chippewa Falls, WI 54729.

ANTIQUES, ARTS & CURIOS

INDIAN Relics, Jewelry., Western Americana,
Weapons. Mailorder Catalogues, Auctions. Important
Opportunity for Investors. Collectors. National Aue-
tions, 6518 Van Nuys, CA 91404

AUTO PARTS & ACCESSORIES

MAKE you Car invisible to police Radar. Com-
plete, simple plans. Send $5.00 for manual to Micro-

MILLIONS in Mall! Free Secrets,
Box 6226, Toledo, OH 43614.

NEW LUXURY CAR WITHOUT COST! Free Re-
é)é)rt.sCodex-CC, Box 6073, Toledo, OH 43614, (419)
5-5657.

SYNTHETIC LUBRICANTS. Join nation’s largest
marketer. No investment. No inventory. Bayview,
3230 Minnesota Duluth MN 55802.

BUMPER STICKER PRINTING DEVICE. Cheap,
Simple, Portable. Free Details. Bumper, POB 22791
(JT), Tampa, FL 33622

ASSEMBLE products at home. Many opportunities
paying high weekly profits presently available With-
out Investment. Businesses, 92-D2 Brighton 1l1th,
Brooklyn, NY 11235.

CABLE FM BROADCAST STATION. Investment/
experience unnecessary. Home operation possible.
Excellent income reported! Free details. CAFM, Box
130-GE5, Paradise, CA 95969.

Transworld-3,

GET Scrap Gold $10.00 ounce—Sell $281.75!! Free
Information: Britt, 123-D Scott, Florence, SC 29501.

HOW TO BUILD YOUR OWN MAIL ORDER
BUSINESS. Get the facts. Information free. Pub-
lications, Box 235H, Brea, CA 92621

$356.00 Guaranteed weekly. Work 2 hours daily at
home. Free brochure. Medla Services, P.O. Box 5824
(CA39), Winston-Salem, NC 27103

~START your own jewelrs business. Full or part
time. Details $1.00 (refundable). Nasco, 310-DS
Lincoln, Fox Rlver Gr0ve. Illinois 60021.
$1600 MON’I'HLY CLIPPING NEWSPAPERS at
home!!! Spare time. Start immediately. No experi-
ence required. Free report. Send self-addressed
sétxmgped enveiope. Alpha, Box 131-WCBB, Van Nuys,
1401.

TREMENDOUS profits! Wholesaling specialty items.
2,500 ftems available. You're the Boss. $10. brings
Wholesale Kit. Refundabie. Roberts Specialty Mer-
chandise Company, 244 Bernard Drive, Buffalo
Grove. Illinois 60090.

535000 Weekly Possible! Home Program! Day,
820-A Gleam, Louisville, IKentucky 40214.

MAILORDER opportunity! Start profitable home
business without experience or capital. Write for
free book and details. No obiigation. Gil Turk,
Dept. 572, Montvale, NJ 07645.

MAKE $1. 00 Each Addressing Envelopes. We pay
postage. No Limit. Beginners Kit $2.00. Colossi, Box
.118 DY Brooklyn NY 11204.

AMAZING Ma&loxder Profits Using Proven Meth-
ods. Free Details, Rasmussen DP50, 1747N. 450E.,
Ogden, Utah 84404.

STAY HOME! EARN BIG MONEY addressing en-
velopes. Genuine offer 10¢. Lindco, 3636-DA, Peter-
son, Chicago 60659

wave Systems Engineering, Box 936EE2, Woodside,
NY 11377.

BIG MAIL
RECEIVE MONEYMAKING OPPORTUNITIES.

Your name placed with 2,000+ importers, whole-
salers, manufacturers, etc. Year listing—$1.00 (SAVE
$160. 00 Postage!) Ad\ernsmg Agency, Box 123-YNA,
Wenonah, NJ 080

BLUEPRINTS, PATTERNS & PLANS
NEW CRAFT PRINT CATALOG-Choose from over
100 great easy-to-build plans. Send $1.50 (completely
refunded with your first order). BOAT 1LDER,
(CP Dlv,)--380 Lexington Ave., New York, NY 10017.
BOOKS & PERIODICALS

UNLIMITED. FREE BOOK
Box 358-B R-1,

OPPORTUNITIES,
CATALOGS. J. D. Henderson,
Enterprise, AL 36330.

FREE Catalog. Moneysaver do-it-yourself books.
Repair TV, Appliances, Lawnmower, Clocks. Watch-
es, Plumbmg Caxpentry Life Beauhful Box 3054(E),
Mxl!ord CT 0646

AIR-CONDITIONING: Layman’'s Practical Guide
for Air-Conditioning Repair. $4.95—'"'You & _Your
Air-Conditioner.”” Box 3466, San Antonio, Texas
78211. Money Back Guarantee.

SF by mail. Bem's Book Service 2914 E. South
cross, San Antonio, Texas 78223.

HOW to save tax dollars when you sell your
house. $3.95. J. N. Haynes Inc., Box 74-D, Clear,
Alaska 99’704

LEARN CODE THE EASY WGPHA WAY! Former
USAF Code Champ gives uniqué simple system al-
lowing all ages learn quickly. Booklet $3.00 ppd.
GLOBAL AMERICA, 1741-E South Claudlna Way,
Anaheim, CA 928 05

INFOR‘VIATIVE HANDBOOK—For people with an
interest in electronics and desire to know more.
Covers basic electricity, resistors, capacitors. micro-
waves. facts on frequency, about fuses, circuit break-
ers. crystals and much more. Send $1.50 for your
copy (includes postage) to:" Electronics Theory Hand-
book, 380 Lexington Ave.. N.Y.. NY 10017.

$58.90 DAILY PAY. $353.88 WEEKLY. HOME-

WORK. IMMEDIATE INCOME. EARNINGS GUAR-
ANTEE CERTIFICATE. FREE REPORT/APPLICA-
TION. AAHIP, UNIT 29309-H, MEDCENSTA, TX
18229,

RICHES IN FPOUR STEPS! Discover how to se-
lect, price, sell, profit from your opportunity. Send
25¢. Dennis, Box 12699C, New Brighton, MN 55112

$500 Weekly Cash Advance Possible!
Easy Mailing Service. Free Details. Dept.
2505, Wichita Falls, Texas T76307.

Exciting,
B, Box

$1200 MONTHLY CORRECTING STUDENTS' LES
SONS at home!!! Spare time. Start immediately.
No experience required. Free report. Send self-
addressed stamped envelope. Horizon, Box 1685-
WCCB, Las Vegas, NV 89101

MAKE money writing and selling simple infor-
mation. Rush $11.00. Starts YOU in business. Guar-
anteed! Falconer, Box 20102-D, Indianapolis, Indiana
46220.

$265,000 in one year, working at home. Free de-
tails. Joe Green, Rt. 1, Box 341C, Pleasant Shade,
TN 37145.

STEREQ REPRESENTATIVES NEEDED!!! Lowest
Possible Prices!!! Over 100 Brands!!! Krasco-Rep,
998 Orange Ave., West Haven, CT 06516.
$600. Weekly. Home malling program. Goodworld,
Box 26233 -JIC Tamarac, FL 33320

GET RICH' Be your own boss! Book reveals over
300 businesses anyone can start with little or NO
MONEY. Only $3.00! Satisfaction guaranteed! Ronlyn
Associates, 104 King, Box 81-Z, Dundas Ontario,
Canada L9H 5E7.

$534.00 WEEI\LY working three hours daily at

home. $356.00 weekly working two hours daily.
$178.00 weekly working one hour. Start immediately.
Paid daily (advance)—$106.80,
WRITTEN EARNINGS GUARANTE
tin/Application. FAS, Postal UmL
Antonio, TX 78213.

13703-G, San

$2000.00 Monthly malling commission circulars. Ex-
perience unnecessary. Free details. American, 1108
Colonial, Inkster. MI 48141.

$480.00 WEEKLY! “"Guaranteed Home Mailing Pro-
gram.’’ Freedom. Box 30224-DP, Denver, CO 80230.

HOW TO START YOUR OWN WHOLESALE BUSI-
NESS. Details Free! The Mall Sack, 600 Welch
Blvd., Debt. W380 Flint, MI 48503.

CANVAS Oil Portraits from Photos! Dealerkit
$1.00! Ness-83X Scarcliffe, Malverne, NY 11565.
$500.00 WEEKLY Mailing Clrculars! Free Proor
Sunnse Box 2096 D, Nliagara Falls, NY 14301.

SELL Fire and Burglar Alarm!! Big profits. Lake
hurst's, Box 1956, Wichita, Kansas 67201,

BIG Profits selling gift items, jewelry, novelties,
carded merchandise, toys. $2.00 Brings Glant catalog.
Refundable first order. Seven Hills, Dept. D, 15
Trinity Chapel, Asheville, NC 28805

MAILORDER Business. Complete starter kit $2.00.
gl,?oggnd, 23300' W. Arata #145, Troutdale, Oregon

$500 CASH advance avajlable. Stuff 1000 envelopes,
Information. Dept. Hl, Box 7550, The Woodlands,
Texas 77380.

100 WHOLESALE DISTRIBUTORS WANTED!! No
experience. Big profits. Free detatls. Lakehursts, Box
1956-X, Wichita, Kansas 67201.

BUY IT WHOLESALE

400,000 BARGAINS Below Wholesale! Many Free!
Liquidations v Closeouts : Job Lots
Single Samples. Free Details Worldwide Bargam-
hunters, Box 730-I0, Holland. MI 49423.

CB RADIO

BOOST POWER! ADD CHANNELS! 100 watt solid-
state booster, high gain beam antenna, 200% modu-
lation booster. Plans $4.00 each, $10/all. FREE
CATALOG-—kits, plans, de-it-yourself repalrs/modifi-
gg;%ogns. PANAXIS, Box 130-GE5, Paradise CA

DO IT YOURSELF

REPAIR TV’S, ANYONE CAN. Easy. Guaranteed.
Free Details. Publication, Box 517X, Brea, CA 92621

CURB Inflation With Booklet First Time Offered.
““How to Sell Your Own Home and Save Money.’
Send $5: Hejak Enterprises, P.O. Box 245, La Porte,
Indiana 46350.

EDUCATION & INSTRUCTION

USED Courses! Books! Lists 25¢ SMITH'S, 124
Marlborough, Salem, MA 01870.

#

For Greater Classified

Savings...Results...and Profits...

Place your ad in one of our SPECIAL COMBINATIONS:
to give your ad the

bination is designed

Combo #1,

largest audience

available. For

or Combo #2, or Cambo #3. Each com-

further infarmation write to

R. S. Wayner, Classified Advertising Director, Davis Publications, Inc.,, 380 Lexington Ave., New York, N.Y. 10017.
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To be included in the next issue, please send order and remittance to R. S. Wayner
ELEMENTARY ELECTRONICS, 380 Lexington Ave., New York, N.Y. 10017

EDUCATION & INSTRUCTON—Cont'd

LOANS BY MAIL—Cont'd

MONEYMAKING OPPORTUNITIES—Cont'd

BECOME ENGINEER. DJ. Start your own radio
station, receive FCC license. equipment. records.
Free details. ‘‘Broadcasting,”” Box 130-GE5, Para-
dise. CA 95969.

BECOME A PROFESSIONAL ELECTRICIAN.
Learn the National Electrical Code at home. Effec-
tive inexpensive way by veteran Code instructor.
Details, sample lesson $1.00. Wilton Rowe, Box 700,
Route 3, Snow Hill, NC 28580.

ELECTRICAL EQUIPMENT & SUPPLIES

STRANGE sound effects generators; robots; remote
controls; counters. Free catalogue. Project Electronics,
1511 Nuuanu Ave. #33, Honolulu, Hawail 96817.

REPAIR electric motors! Generators! Alternators!
Build testers! Illustrated instructions! Details! Mod-
elec, Box 7266, Kansas City, MO 64113.

RESISTORS 14W, ;W 5%CF. All values 2.20hm
Through 4.7Meg. 03¢ each plus $1.00 Shipping. JR
Industries, 5834-B Swancreek, Toledo. Ohio 43614.

FORMULAS & TRADE SECRETS

MAKE ALCOHOL FUEL LEGALLY!! 8Solar/con-
ventional stlll plans and formulae. Details about
Federal Permits. Only $10.00. RDA, Box 873, Con-
cord, NC 28025.

GIFTS THAT PLEASE

FREE!!! Exciting g.ft catalog. Spectron, Dept. D,
420 East 111th St., Suite 2908, New York, NY 10028.

GOVERMENT SURPLUS

JEEPS{! $18.88!' 675,000 Items! Buy In Your
Area! How! Where! ‘'Moneyback GUARANTEED
1980 Government SURPLUS Directory’’—Inciuding:
“Buy G-LANDS,” G-0il/G-Gas LOTTERIES'—$2.00.
G-SURPLUS, Box_2009- J, Syracuse, NY 13220.

HELP WANTED
$9.50 HOUR-Doing bookkeeping for large frm.

For application write: Discovery House, B-52, Wolf
Point MT 59201.

PART time piece work. Webster, America's fore-
most dictionary company needs home workers to
update local maillng hsLs All age.s experience un-
necessary. Send na addres hone number to
Webster, 175 5th Avenue Suite 1101 1465, New YoOr1k
NY 10010.

HYPNOTISM

FREE Fascinating Hypnosis Information! Startling!
DLMH. Box 487, Anaheim, California 92805.

BORROW $1,000-$50,000 secretly—‘‘overnight."’
Anyone! Credit unimportant. Repay anytime. In-
credibly low Interest. No interviews, collateral, co-
signers. Unique ‘'Financier's Plan.”” Full informa-
tion, $2 (refundable). Spectrum, 79 Wall St.-18,
New York 10005.

MAKE $100,000 YEARLY! Guaranteed or $1.000
refund! Executive type business. Free detalls! Suc-
cess-669RR, Indian Hills, 80465.

DISTRIBUTORS NEEDED for great new product.
Enterprises, 326 Harvey, Erie, PA 16511.

How To Write @
Classified Ad
That Pulls

Wwhaot to 50Y ond

How to Say

Worth Its
Weight In Gold

MAKE YOUR CLASSIFIED AD PAY
Get “How to Write A Classified Ad That Pulls.”
Includes Certificate worth $2.00 towards a classified
ad in thiy publication. Send $1.50 (plus 25¢ postage)
(] ayner, Davis Publications, Inc., Dept. CL,
380 Le:lngton Avenue, New York, NY 10017.

PLEASE Be sure to include your zip code when
ordering merchandise from classified advertisements.
You'll receive faster delivery.

FREE details on how to borrow up to $10,000 en-
tirely by mail. Write Postal Financial Services, Inc,,
Dept. 0868, 814 Pierce St., P.O. Box 268, Sioux City,
Towa 51102.

STUFF-mail envelopes! $500 profit p.er thousand.
Guarantee. Free Brochures. Lewis Enterprises, P.O.
Box 1175-E, Pinellas Park, FL 33565.

MAKE $16.50 hourly. Produce rubber stamps.
Equipment, know-how furnished. Free particulars.
Write: Roberts, Room RC-107-JE, 1512 Jarvis, Chi-
cago, IL 60626.

$350.00 weekly! Home program! Write: Day, 104-E
Third, Salem, Missouri 65560.

BIG MONEY! Clip newspaper articles. Free de-
tails! V-J, 323 Franklin #804/H-88, Chicago 60606.

$270.00 Weekly Guaranteed. Work )2 day Monday-
Friday. Free Details. Start immediately. Home-
worker Job Opportunities, 1043 Lone Star Drive,
Sujte #101, New Braunfels, Texas 78130.

HELP PRODUCE PORK and make money doing
it. Free detalled brochure. Lorenza Jewell, Box 196,
Jamaica, NY 11420

$370/Thousand; 37¢ for each envelope you mail.
Postage paid Free. Rollins-IO, Box 402, Newburgh,
IN 47630.

$45,000 in Three Weeks! Guaranteed! Gene Sand-
ers, 1316D Lyric, Fort Worth, Texas 76134.

$500 CASH advance available. Stufl 1000 enve-
lopes. Information. Dept. Y, Box 17550, The Wood-
lands, Texas 77380.

$356.00 Weekly possible in only 2 hours! Work
daily at home. Start Immediately. Free Information.
Write: Jay, Box 1229-D, Durant, OK 74701

MUSIC & MUSICAL INSTRUMENTS

MAGNETS

MAGNETS. All types. Specials-20 disc, or 10 bar,
or 2 stick, or 8 assorted magnets, $1.00. Magnets,
Box 192-E, Randallstown, MD 21133

MAIL-ORDER OPPORTUNITIES

MARE $1500 weekly! New discovery in envelope
stuffing! Sensational! Free Secrets. Treasure-118VV,
Morrison, CO 80465.

KEYBOARDS for synthesizers and organs. Com-
pletely assembled with single or dual contacts. Send
for information: DEVTRONIX Organs, Dept. T1,
6101 Warehouse Way, Sacramento, CA 85826.

OF INTEREST TO WOMEN

CASH from BOX TOPS, LABELS. Information
20¢. Refund Bulletin, Box 503, Cape Glrardeau, MO
63701.

OLD GOLD WANTED

MEMORY IMPROVEMENT

INVENTIONS WANTED

INVENTIONS, patents, wanted cash, royalty. Auto,
electro-mechanical, mechanical devices, Housewares,
€tc. We develop, finance, manufacture and market
from an idea to perfected product. Free evaluation
and brochure. Request Kit DP, Pixonic Corporation.
22 Walter Street, Pearl River, NY 10965.

IDEAS lnventlons. new products needed by in
novative manufacturers. Marketing assistance avail-
able to individuals, tinkerers, universities, compa-
nies with feasible concepts. Write for KIit-EE, IMI,
701 Smithfield, Pittsburgh, PA 15222.

LOANS BY MAIL

BORROW $25,000 interest-free! Repay anytime.
Everyone eligible! Free report: Executive-N5, Box
896, Dundee, Florida 33838.

CASH Loans and Outright Grants to individuals
refused elsewhere. 989 Accepted. Confidential. Write:
Assoclates Box 98-D, Brooklyn, NY 11235.

BORRDW $25, 000 “"OVERNIGHT."" Any purpose.
Keep inaefinitely! Free Report! Success Research,
Bux 29263-SR, Indlanapolls IN 46229.

GET cash grants— Xrom Government. (Never repay.)
Also, cash loans available. All ages eligible. Com-
plete information, $2 (refundable), Surplus Funds-
DG, 1629 K. St. Nw, ﬂ502 Washmgton DC 20006

QUICK $CASH$ SIGNATURE Loans' erte NAA

INSTANT MEMORY . . . NEW WAY TO REMEM-
BER. No memorization. Release your PHOTO-
GRAPHIC memory, Stop forgetting! FREE infor-
mation. Institute of Advanced Thinking, 845DP Via-
Lapaz, Paclfic Palisades, CA 80272.

MISCELLANEOUS

“PRINTED CIRCUIT boards from sketch or art-
work. Kit projects. Free detnlls DANOCINTHS INC.,
Box 261, Westland MI 48185

SAVE TO %0% WEEKLY on groceries" Guaran-
teed!! Information: Rush self addressed stamped
envelope plus 25¢! Martens Ent., 1046 Greenwood Ct.,
RmTDPG, Oshkosh, WI 54801

MEET sincere, beautiful people—like YOU. Very low
fees. Call DATELINE toll-free: 800-451-3245.

COLLEGE Students! Improve your grades. Send
$1.00 for your 356-page termpaper catalog. 10,250
available. Research Assistance, Box 25918EE, Los
Angeles, CA 90025. (213) 477-8226.

MONEYMAKING OPPORTUNITIES

EASY, HOMEWORK PLAN. Stuff circulars. Big
$$8. Write: A&I, 5343-A Diamond Hts., San Fran-
cisco, CA 94131.

STUFF-MAIL ENVEUOPES!! $250.00 Profit per
thousand possible! Offer-details Rush stamped ad-
dressed envelope:

BUYING Gold, Silver, Platinum, any form! In-
formation write: American Metals, Box 30009,
Charleston, SC 28407.

OWN GOLD NOW. Government report. Fine Gold
for less than Market price. $11.95, McLeod Enter-
prize, 802 Daphne, AL 36525.

OPTICAL GOODS—TELESCOPES

CONTACT LENSES. Want to wear contacts? Feel
it's too expensive! Send $1 self-addressed stamped
envelope today. Recelve information on how you can
get soft contact lenses for only $89.00. Discount Eye-
wear, 1204 St. John St., Lafayette, LA 70506 Dept.
EE.

PERSONAL

NEW LUXURY CAR WITHOUT COST! Free Re-
port. Codex-CC, Box 6073, Toledo, OH 43614. (419)
865-5657.

BECOME ORDAINED MINISTER Legally. Creden-
tials Free. Use title ''Reverend.'’ Write: Church of
the God Within, Box 390611, Miami, Florida 33139.

CANOE Camping on the Delaware. America's new-
est "Wild and Scenic River'' Canoes, Rafts, Kayaks,
Transport on 185 miles Portage-free. Family-safe
adventure. Free Brochure. Point Pleasant Canoe
Outfitters, Box 6, Point Pleasant, PA 18950.

FREE Details about Canada's Fantastic Tax-Free
Lotteries. Davis, #232-2025 West 42nd, Vancouver,
Canada V6M 2B5.

507-DG Fifth Ave., New York 10017. Lauderdale, FL 333"1Va°.mwme-A e ol MORE o
Youll_l_ MAKE SAVE MONEY TOO —
BY READING and ANSWERING
MONEY THESE CLASSIFIED ADS
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PERSONAL—Cont'd

PRAYER Cloth. Love, health, finances. Donations
a;i‘preciated. Rev. Robert, Box 377A, Mary Esther,
FL 32569.

NEED a letter written? Send details with $4.00
to Letters, P.O. Box 4344, St. Louis, MO 63123.

PHOTOGRAPHY-PHOTO FINISHING

SAVE HUNDREDS OF DOLLARS!!! Make your own
5 & 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, 380 Lexington Ave., N.Y., NY 10017.

PROFITABLE OCCUPATIONS

PLASTERCRAFT!!! Profitable home
Molds available. Details: Lynette,
Park, Mentor, OH 44060.

business.
6215N Mentor

AMAZING! $265,000 yearly with classified ads. Free
proof, sase, Moneycraft, 2316 Dale St., Ceres, CA
95507.

RADIO & TELEVISION

TV TUBES 35¢ each. Send for Free 48 page color
catalog. Cornell, 4217-W University, San Diego, Cali-
fornia 92105.

TUBES Oldies, latest. Supplies, components, sche-
matics. Catalog free. (Stamp appreclated). Steinmetz,
7519-EE Maplewood, Hammond, IN 46324.

SAVE 50% bulld your own speaker system. Write
McGee Radio Electronics, 1301 McGee Street. Kansas
City, MO 64108.

POLICE Scanners, Crystals, Antennas, Radar De-
tectors, CB's. HPR. Box 19224, Denver, CO 80219,

DIAGRAM Manuals, Radio-Television, useful 14
volumes, regular $50. 50 special $19.95. Supreme Pub-
lications, Box 46, Highland Park, IL 60035

SHORTWAVE LISTENERS! New hot shortwave
receiver! Kenwood R-1000—Special AGC and selec-
tivity modifications! Incredible receiver! In stock
now! $430.00. $70.00 off list. VISA/MC. FREE
CATALOG! Radio West, 3417 Purer Road, Escon~
dido, CA 92025. (714)-741-2891.

*CRYSTAL Experimenter's Handbook''—50¢;, Kit
catalog—50¢. Laboratories, 1477-G, Garden Grove,
CA 92642.

‘TOP SECRET" Registry of U.S. Government
Frequencies 25 to 470 MH2, Second Ediiton! 3,500+
Listings: FBI, FCC CIA, Treasury, Border, Customs,
Secret Servme military, etc. $4.95 ppd. CRB Re-
search, Box 56-EE, Commack NY 11725.

ANTIQUE Radio Field Coils and Electro-Dynamic
Speakers. All in original boxes. Hamilton Electron-
ics, Route 1, Box 66-3, Friendly, WV 26146

HEAR SPY R.ADIO TRANSMISSIONS' Exclusive
list gives times, frequencies, identifiers! $4.00 post-
paid. Harry Helms, 1013 Del Paso #244, Euless,
Texas 76039.

UNUSUAL CB ITEMS! Plans, modifications, Kits,
books, repair information. Catalog $1 (refundable).
CB CITY Box 1030EE, Woodland Hills, CA 91365.

SHOR’IWAVE RADIOS! We carry the best equip-
ment for BCB or SW listening! Special modifica-
tions, and antenna systems! FREE CATALOG &
Advice! RADIO WEST, 3417 Purer Rd., Escondido,
CA 92025 (714) 741- 2891. VISA/MC

RECORDS, RECORDERS & SOUND EQUIPMENT

FREE Promotional albums, concert tickets, stereos,
etc. Information: Barry Publications, 477 82nd
Street, Brooklyn, New York 11209.

SCIENCE & CHEMISTRY

FIREWORKS!
manufacturers texthook. $5.00.
Palm Bay, FL 32905.

Spectacular novelties.
Tropic,

Simplified
Box 95M,

CHEMICALS, apparatus, project books, wide se-
lection. Catalog $1.00 send to:. Pioneer Company,
l4a Hughey Street, Nashua, NH 03060.

SONGWRITERS

SONGWRITERS: Exciting offer! Poems, songs
needed. Free evaluation. Creative Music Productions,
Box 1943-A5, Houston, Texas T7001.

START YOUR OWN BUSINESS

FREE Discount Book Catalog for Business Begin-
ners. Ideas, Plans, Galore! Books, Box 144-W,
Galway, NY 12074.

WATCHES, WATCHMAKING & REPAIRING

WATCH and clock repairing books, tools, materials,
Free Catalog. North American, Box 77, EE65, Fox
River Grove, IL 60021.
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Panasonic RF-4900
(Continued from page 71)

the digital frequency display.

Since each band of frequencies is
covered by a separate receiver, there
are special features to optimize recep-
tion for the signals normally encoun-
tered on each band. For example, one
switch provides wide or narrow IF
selectivity for FM reception, or wide
or narrow selectivity for short-wave
reception. Another switch provides a
noise limiter for SW frequencies, while
yet another switch provides for AM,
CW (Morse code), or SSB reception
on the SW bands. Similarly, an RF gain
control only functions for AM/CW/
SSB, and not for FM.

Operating Controls. In addition to the
RF gain adjustment, there are controls
for volume, bass, treble, BFO pitch,
and antenna _ trimmer. Additional
switches are provided for power, panel
lights off (tuning dial and S/battery
meter), and digital display on-off.

A relatively large (3.5-inch) speaker
is mounted on the left of the front
panel and faces forward (for best sound
quality). Under the speaker are three
mini-jacks for connection of an external
speaker or headphones, a tape recorder,
and an auxillary signal speaker or head-
phones, a tape recorder, and an auxil-
lary signal source such as a tape re-
corder (the receiver then functions as
an amplifier).

Located under the digital readout is
a thumb-adjustment labeled cal that
also requires an explanation. Though
the RF-4900 has a digital frequency dis-
play, the tuning is controlled by tune-
able local oscillators, not a digital syn-
thesizer. The counter reads the FM
oscillator directly, so its FM readout
is correct. The BC stations are tuned
directly by a local oscillator which has
negligible drift, so the digital readout is
“correct.” Though this same oscillator
is used for 4 to 30 MHz, 3 to 30 has
a crystal-controlled premix, and since
the crystals are not precisely on fre-
quency, there has to be some way to
correct the digital frequency display.
This is where the cal control comes
in. On the 3 to 30 MHz range, it is
used to “zero” the digital display to
1 kHz accuracy. Simply tune in a sta-
tion of known frequency and adjust the
cal control for optimum reception—
that’s all there is to it.

Performance. It is one thing to build
as much as is possible into a box, and
it is quite another thing to get it all
working together as a team without

birdies, whistles, and beeps. The Pana-
sonic RF-4900 proves it can be done.
Sensitivity for 10 dB S+N/N (signal
plus noise to noise) ratio from 3 to 30
MHz measured between 0.5 xV and
1.0 nV, the precise value depending on
the frequency. This is somewhat better
than the claimed worse-case sensitivity
of up to 20.0 V. On FM, the input sen-
sitivity for 300-ohm and dipole antennas
measured 5 xV for full limiting.

Summing Up. Overall, the perform-
ance and flexibility are noteworthy.
But keep in mind the RF-4900 is espe-
cially tailored for the radio listener,
and it really isn’t a communications re-
ceiver geared for the Amateur. Don’t
try to get two-for-one by using the re-
ceiver for Amateur and SWL. You'll
be unhappy on both ends. The RF-4900
is a notable performer for the SWL,
and it is probably one of the best values
in general-purpose SWL receivers.

The Panasonic RF-4900 is priced at
$549.95. It is supplied with an AC
power cord, a set of “D” batteries, and
clip-on wire antennas. For more infor-
mation on the Panasonic RF-4900, con-
tact Panasonic at One Panasonic Way,
Secaucus, NJ 07094, or circle number
72 on the reader service coupon. W
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Got a question or a problem with a project—ask
Hank! Pilease remember that Hank's coiumn is
limited to answering specific electronic project
questions that you send to him. Personal replies
cannot be made. Sorry, he isn't offering a circult

Hank Scott
ELEMENTARY ELECTRONICS
380 Lexington Avenue
New York, NY 10017

design service. Write to:

Keep Clean

How can TV frequencies from a home
receiver interfere with an AM radio? The
frequencies on the TV are much higher
than the AM radio.

—W B., Waterberg, CT
Corona leakage from the high voltage
circuit introduces considerable interference
very much like a spark gap generator,
auto ignition circuit, or faulty brush-type
motor. I use a pocket AM radio to inspect
my TVs. When the interference is high
as the radio is brought near the unit, I
know it’s time to vacuum the TV set’s
innards. Be very careful when you do this,
and turn the power off. Use only plastic
vacuum gadgets and do not put your
hands near the picture tube or high volt-
age lead. An artist’s brush with long wood
handle and stiff bristles may be used to
loosen caked-in dirt. A clean up job in-
side reduces lots of RF noise outside.
Also, a unit will run cooler without its
tnsulating dust layer.

Many Ways to Go!

I have recently developed an interest
in hobby computers/microprocessors and
would like to take a home study course
to get started. I am a graduate electrical
engineer working in power plant construc-
tion, which requires frequent relocations.
Can you suggest a course that will suit my
needs, providing a good background in
theory and application as well as offering
good basic hardware around which I can
build a system?

—R.M., Lewes, Del.

In every issue of ELEMENTARY ELEcC-
TRONICS you will find advertisements from
National Radio Institute, National Tech-
nical Schools and Cleveland Institute of
Electronics—all three are good educa-
tional institutions with many years of
successful educational accomplishments.
Write to them asking for details on their
hobby computer programs. Also, check
out the Heath Company, which has a
good home study program course as well
as equipment in kit and wired form. Radio
Shack has the popular TRS-80, and many
good books have been published on learn-
ing to use this equipment. Further, write
to the major suppliers of personal com-
puter equipment. They offer products for
hobbyists and training manuals. Above all,
keep reading ELEMENTARY ELECTRONICS
and the popular computer magazines to

stay well informed on the happenings and
trends in the hobby.

Find an Old Blade

Hank, I'm trying to locate a schematic
diagram for a “razor blade” radio. I built
one in 1951 when I was in the 8th grade,
but I can’t remember anything about ir.
Can you help?

—J.C., Dubuque, 14

Use any crystal radio circuit, except
replace the crystal unit with a razor blade.
Mount the razor on a board with a good
electrical terminal attached to the blade.
Do not solder! Then use a cat whisker
device to touch the flat surface of the
blade. Search' for a sensitive spot with
the whisker. I find that blue coated razor
blades work very well. Some suggest heat-
ing the blade in a gas jet (electric stove
will do) until it begins to glow, then cool
it for use. One reader suggested a rusty
blade is best. My advice is to get the radio
going on a standard crystal, then switch
over trying everything mentioned. Note:
the corroded or treated surface of the
blade acts as a rectifier. Do not allow the
cat whisker to press down too hard on
it thereby destroying the surface and
shorting out the tuned circuit.

Off the Ham Bands
There are several remote controlled
burglar alarm systems, but the range for
my purposes is too short. Is there a sys-
tem made 10 operate on the ham bands?
—J.F., Hazelton, PA

Ham bands are for exclusive hobby
use! Everyone is trying to erode frequen-
cies away from the hams for special in-
terest purposes. All hobbyists should band
together to assist the hams in their quest
to preserve those precious few frequencies
they presently have.

Needed No Crossover
My cousin added a piezoelectric tweeter
horn electrostatic speaker to each of his
speaker systems without any crossover
whatsoever! It does sound great, but it

shouldn’t. Or should it?
—J.N., Dover, Del.

Most added-on piezoelectric horn speak-
ers show a very high impedance to low
frequency sounds so that virtually no
power is pulled from the amplifier. As
the frequency goes up, the impedance
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drops and the efficiency of the speaker
increases. In effect, “piezos” act as their
own crossover. Try adding some capa-
citance in series with the horn to raise
the horn’s natural crossover frequency.
You may find that it sounds a bit better,
otherwise, forget the capacitor.

Where's Ameco?

I looked all over, but I could not find
products from Ameco. I remember their
old code course on records which was fan-
tastic! What happened to Ameco?

—L.J., Salinas, CA

Ameco, I'm happy to say, is still with
us. Write to them at 275 Hillside Avenue,
Williston Park, NY 11596, asking for
their catalog of products and a dealer’s
name near your home.

Registered Telephones
What are the legal details concerning
privately owned telephones connected to

telephone company lines?
—A.Z.,, Warwick, Rl

There’s no longer a requirement to use
telephones and other equipment fur-
nished by the telephone company. Under
FCC rules, all new telephone equipment
connected to telephone lines after July 1,
1979 must be registered or connected
through a registered protective circuit. The
FCC does not require registration of
adapters or extension cords. So, look for
the FCC registration on telephone pro-
ducts before you buy.

Used Car Radio Used
I can obtain used car radios almost at
no cost—I have to take them out of junk
cars myself. I have access to foreign and
American types. What brand should I use
for converting to household use? I have
the 13.8-VDC power source and I can tap
into my SW long wire for AM signals.
Please answer.
—L.N., Upland, CA

A used radio is a used radio. They're
all alike to me. So I suggest you select a
handsome model from a Mercedes car.
Be sure to get two or more units so you'll
have spare parts. Mount the radio into
the top of a bookshelf speaker. This way
you have a nice cabinet and good sound.

Think Big
The switch for my car’'s rear window
defroster keeps wearing out. How come?
—R. A., Fayette, MS

You're controlling a lot of juice. Each
time you make and break the circuit, an
arc eats away at the switch’s contact
points. Most switches are usually rated at
3A, and auto switches at SA, which is too
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little. Look for a 10-ampere switch, prefer-
ably a double-pole, double-throw type, and
parallel the switch contacts into the circuit.
Now, with a 20-ampere rating, the switch
should last.

Mr. Clean Head
Hank, how often should 1 clean my
cassette tape heads?
—E. R, Juneau, AK

A dirty tape head wears quicker than a
clean one. I use a cassette head cleaner
that makes a 10-second pass. The maker
suggests cleaning after 10 hours of equip-
ment use. I prefer 3-4 hours. Periodically
1 use a liquid cleaner on the heads, guides,
rollers, etc. 1 blow dust out with a freon
blower used by photographers. How long
is periodically? Well, I clean the heads
before each recording session or once a
month, whichever comes first. To keep the
heads clean, keep tape stored in the plas-
tic boxes in which they are bought. Keep
the tape door closed at all times, and dust
the room and area near the cassette deck
often.

Noisy Antenna
I suspect my CB antenna is defective
but can’t prove ir. While moving on poor
roads at 55 mph, I ger erratic static which
disappears at low speeds, on smooth roads,
or when parked. How can I locare the
trouble?
—J. N., St, Louis, MO

Disconnect the antenna cable at the CB
set and connect an ohmmeter to its coax
center lead there, and also at the top of
the antenna. This is impossible to do with
fiberglass sticks. The ohmmeter should
read about 3 to 5 ohms. Now shake the
antenna, gently tap the antenna mount
with a rubber mallet, jump on the bumper,
and, if necessary, road test the car across
railroad tracks. If you have a faulty con-
nection, the meter will swing to the high
resistance reading on impacts. Don’t drive
the car and watch the meter at the same
time. Usually, the antenna loading coil
goes bad. Sometimes, it's the solder con-
nections in the coax lead-in. Inspect every-
thing you can to pinpoint and eliminate
the trouble. For fiberglass antennas, use
the SWR meter to detect erratic SWR,
while travelling.

It Can't (Shouldn’t) Happen!

Here in Minneapolis we have a 10-wait
community radio station which is KFAI
ar 90.3 MHz on the FM band. I am using
a standard indoor dipole antenna and
would like 1o pull in more signal. | tried
an outdoor antenna but this makes matters
worse, due to overloading by powerful sia-
tions. What type of filier, booster, etc.,
can I use?

—K. L., Minneapolis, MN

The FCC assigns frequencies so that

nearby FM stations will not interfere with
one another. I suspect your receiver is not

88

of good quality. If you can’t use a better
FM receiver, connect an FM directional
antenna and point it at the station you
want or, if its location is unknown, rotate
the antenna to the strongest signal. You
may eliminate interference from stations
behind and to the side of the antenna’s
main reception lobe,

Holds Tight
What is capture effect? A local car-
audio salesman used the term, and when |
asked him to explain, he said, “You know.”
Hank, I don’t!
—K. M., North Canton, OH

An FM receiver can minimize the effect
of a weak station operating on or near the
frequency of a strong station. This is called
capture effect! The capture effect causes
the receiver to lock on the stronger signal
by suppressing the weaker, but can fluctu-
ate back and forth. When the two are of
nearly equal strength, the receiver alter-
nates abruptly back and forth between
them. This rare instance usually happens
in a travelling car as it passes from one
city to another.

LED Drive Update

A while back 1 generalized by saying
that LED devices available to hobbyists
draw 20 mA under normal operating con-
ditions. Well, close is not good enough.
The table below lists various TTL and
CMOS logic circuits and their maximum
designed drive capability for interfacing
with LED lamps.

Drive
Product Description Current
74 Series TTL gates 16 mA
74H Series  TTL high-speed 20 mA
gates
74S Series  TTL Schottky 20 mA
gates
74LS Series TTL low-power 8 mA ¢
Schottky gates
74L Series  TTL low-power 3.6 mA
gates
4049,4009 CMOS inverting 3.mA
buffer
4050,4010 CMOS non-invert- 3 mA
ing buffer
|1 74C906 CMOS . inverting 8 mA
buffer
74C901/02 CMOS buffer 3.4 mA

Whata Skip
I turned on my receiver to an FM sta-
tion (WQUE-FM New Orleans). On this
particular day, the siation was not coming
in (I live 100 miles away from it) so I
twiddled the dial a bit and encountered a
very strong signal from another station. |
listened to this station and did not think
anything sirange until the news broadcast.
The weather report said that the tempera-
ture was —23°, and | knew | had stumbled
onto quite a find. The station identified
itself as WQFM in Milwaukee. Needless
to say, 1 was quite amazed. The station
faded our about ten minutes later. My
question is, how did I receive this station?
—S. W., Hattieshurg, MS

Blame it on skip of an unusual type.
The upper atmosphere was disturbed and
ionized, causing this unusual skip. The
cause of the disturbance could have been
a meteor shower, solar storm particles, or
maybe a natural phenomenon which we
don’t know about. That the skip does
happen is attested to by your signal report
and reports from reliable listeners hearing
other events. Unfortunately, these events
do not recur, nor are they predictable.

Lend a Hand

If you can assist, please do! Your help
will promote electronics experimenting
with a hobbyist, who in turn will make
the hobby even more rewarding to you.
A Precision Tube and High Sensitivity Set
Tester, Series 654; requiring copy of
operator’s manual; Lyle Mahlberg, 11605
West Highway 23, Duluth, MN 55808.

A Old table radios; need three radios to
assist some youngsters in their new hobby
—write first before shipping; Hank Scott,
ELEMENTARY ELECTRONICS, 380 Lexing-
ton Ave., New York, NY 10017.

A New London Instrument Co. Amplifier,
Model 160; needs all available informa-
tion; Allan Nontoicik, 17301 Mapleton
Rd., Maple Heights, OH 44137.

A Fast Tube Tester, Model FC-2; need all
accessory parts; Arlen Johnson, RR 3§,
Box 137, Bluffton, IN 46714.

A Globe Electronics Scout Deluxe AM/
CW Transmitter; need schematic and/or
operating manual; Michael Nadeau, 28
King St., Waterville, ME 04901.

A Hallicrafters Model S-41G receiver;
needs dials and schematic diagram; Tyson
Tuttle, 5154 So. Manion, Tulsa OK 74135.
A Regency Range Gain 23-channel tube-
type CB transceiver; needs general service
data, schematic diagram, and owner’s
manual; Lori Miller, Box 2608, West
Helena, Ark. 72390.

A Eimac PMR7 Amateur Receiver; needs
manual and schematic diagram; Marvin
Rosen, 20 W. Madison St., Baltimore,
MD. (Editor’s Note: Marvin assisted a
fellow reader not too long ago).

A Cinima Television, Ltd. Electrical
Stethoscope, Model 4C; need info from
anyone who knows what it is—was pur-
chased as surplus; John Kiss, Katslosa 13,
27012 Rydogard, Sweden.

A Waterman Type Pocketscope, Model S-
10-A; requires schematic diagram and/or
operator’s manual; Robert T. Ulschmid,
69-34 66th Place, Glendale, NJ 11227.

A Telequipment Model S54A oscilloscope,
made in England; any and all information
greatly appreciated; Page P. Corner,
WB7VEX, 390 S. Sutro Terrace, Carson
City, NV 89701.

A Zenith Trans-Oceanic portable short-
wave receiver, Model T600; owner’s man-
ual wanted; Adam Kaletski, 59 Lorelei
Rd., West Orange, NJ (no zip given).

A Hallicrafters S-20R  “Sky Champion”
receiver; needs schematic diagram and
troubleshooting information; Ernie Hoff-
man, 2613 Janet St., Kissimmee, FL
32741. ]
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Scanners!
NEW Prices!
NEW Club!

Communications Electronics, the
world’s largest distributor of radio scan-
ners, has new prices, on new scanner
models and accessories. Ascanner, when
teamed up with your CB, will give you up-
to-the-second information that you can't
get elsewhere. If you don’t have at least

one scanner, the time to buy is now!

Since CE distributes more scanners world-
wide than anyone else, we can give you rock
bottom prices. Our warehouse facilities are
equippedtoprocessover 1,000 scannerorders
perweek and our order lines are always staffed
24 hours. We also exportscannerstomore than
300 countries and military installations. Almost
allitems are instock forimmediate shipment,
so purchase your scanner from CE now!

NEW! Bearcat$300

The Ultimate Synthesized Scanner!

List price $519.95/CE price $339.00

7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50. 118-136 AM, 144-174,421-512 MHz.
The new Bearcat 300 1s the most advanced auto-
matic scanning radio that has ever been offered to
the public. The Bearcat 300 uses a bright green
fluorescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these
added features: Service Search, Display intensity
Control, Hold Search and Resume Search keys,
Separate Band keys to permit lock-in/lock-out of
any band for more efficient service search.

Bearcat® 250

List price $419.95/CE price $269.00

50 Channels ® Crystalless ® Searches
Stores ® Recalls e Digital clock e AC/DC
Priority Channel ® 5-Band ® Count Feature.
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.

Bearcat® 220

List price $419.95/CE price $269.00

Aircraft and public service monitor. Frequency
range 32-50. 118-136 AM, 144-174, 420-512 MHz.
The Bearcat 220 1s one scanner which can monitor all
public service bands plus the exciting AM aircraft band
channels. Up to twenty frequencies may be scanned at
the same time.

Bearcat® 211

List price $349.95/CE price $239.00

Frequency range: 32-50. 146-174. 420-512 MHz.

The Bearcat 211. It's an evolutionary explosion of
features and function. 18-channel monitoring. With no-
crystal six-band coverage. Dual scan speeds. Color-
coded keyboard. Even a digital clock. All at a modest
price. More scanning excitement than you bargained for.

Bearcat® 210

List price $299.95/CE price $199.00

10 Channels ® 5 Bands ® Crystalless
Frequency range: 32-50, 146-174, 420-512 MHz.
Usethe stmpie keyboard to select the 10channelstobe
scanned. Automatic search finds new frequencies. The
210 features patented selectable scan delay. push
button lockout, single antenna. patented track tuning,
AC/DC operation. With no crystals to buy. Ever!

Bearcat 5 and 4-6 Thin Scan™

Bearcat® 12

List price $179.95/CE price $119.00

10 Channels ® § Bands ® AC or DC

Frequency range: 33-48, 146-174. 450-512 MHz

More features, more channels, more action. The Bearcat
12 has automatic squelch, individual lockout and more.

NEW! Bearcat® 5

The newest low-cost crystal scanner!

List price $129.95/CE price $94.00

8 Channels ® 4 Bands ® AC only

Frequency range: 33-50. 146-174. 450-508 MHz

The Bearcat 5 is avalue-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches.

Bearcat® 8 Track

List price $99.95/CE price $79.00

4 Channels ® 2 Bands ® Plays off any AC or DC
Powered 8 Track Tape Player.

Frequency range: 36-44. 152-162 MHz.

This incredibily compact 4-channel/2-band crystal
scanner plugs mnto the tape player where an 8 track
cartridge normally goes.

Bearcat® Four-Six

List price $179.95/CE price $119.00

The first 4 Band, 8 Channel, Hand-Held Scanner.
Frequency range 33-47, 152-164. 450-512 MHz

The Bearcat Four-Six offers "hip pocket” access to
police. fire, weather and special interest public service
broadcasts. Lightweight. Extremely compact.

NEW! Bearcat®

. 5 ™
Four-Six ThinScan

List price $179.95/CE price $119.00

Frequency range: 33-47. 152-164, 450-508 MHz.

The incredible, new Bearcat Four-Six Thin Scan™ 1s like
having an information center 1n your pocket. This four
band. 68 channelcrystalcontrolled scanner has patented
Track Tuning on UHF. Scan Detay and Channel Lockout
Measures 2% x 6% x 1! Includes rubber ducky antenna.

N ™
Bearcat® ThinScan
List price $149.95/CE price $99.00
World’s smallest scanner!
There are now three models available. The BC 2-4 L/H
receives 33-44 and 152-164 MHz. The BC 2-4 H/U
receives 152-164 and 450-508 MHz. The Aircraft
ThinScan™ model BC 2-4 AC receives 118-136 and
450-470 MHz. The Bearcat ThinScan® measures 2% "
across. Just 1" deep. And 5% high.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner,itis essentialthatyouuse an externalantenna.
We have six base and mobile antennas specifically
designed for recewving all bands. Order #A60 s a
chip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 is a % inch hote mount. Order
#AB641sa%inchsnap-inmount,and #A701san allband
base station antenna. All antennas are $25.00 and
$3.00 for UPS shipping in the continental United States.

OTHER SCANNER ACCESSORIES

SP50 AC Adapter..... o oo .. 81200

SP51 Battery Charger .... ... . . ....... ..$1200
SP55 Carrying Case for Bearcat Four-Six., ..$1500
SP57 Carrying Case for Bearcat 2-4 only .. .$15.00
FB-E Frequency Directory for Eastern U S. $15.00
FB-W Frequency Directory for Western U S. . $15 00
B-31.2 V AA Ni-Cad's for Four-Six (Pack of 4) .. $1500
B-41 2 VAAANI-Cad'sfor ThinScan ™ (Pack of 4) $1500
B-5Replacement memaory batteryfor Bearcat210. .$500
B-61.5 V AA Alkaline battery (Pack of4)... ....... .$3 00

B-71.5 V AAA Alkaline battery (Pack of 4) ...... .. .$3.00
A-135c¢c Crystal certificate. .. .. ... ... .. ... ... $4.00
Add $3.00 shipping for altaccessones ordered atthe same time.

TEST ANY SCANNER FREE
Test any scanner purchased from Communications
Electronics ™ for 31 days before you decide to keep it. If tor
any reason you are not completely satisfied. return it (in
original condition with all parts in 31 days, for a courteous
and prompt refund (less shipping and handling charges)

CIRCLE 4 ON READER SERVICE COUPON

NEW! Regency® K500

CE price $269.00
40 Channel ® Synthesized ® Service Search
Digital count ® Weather with tone alert
Search/Store ® Priority Channel ® AC/DC
Frequency range: 30-50, 144-174, 440-512 MHz.
The new Regency Touch K500 is an advanced
synthesized scanner with many new features.
OTHER REGENCY' SCANNERS
Touch K100 ............ ... $199.00

Aircraft Touch 720-A. . $239.00
NEW! Touch M100.. $199.00
E-106................ $109.00
R-106 ... BERAR SRR SRR R R R SRR $95.00
R-804 ... ... . ... ... .l $89.00

SPpayS ™
World Scanner Association
The WORLD SCANNER ASSOCIATION is spon-
sored as a public service by Communications
Electronics” When you join, you'll receive a
quarterly newsletter with scanner news and fea-
tures. You'll also get a wallet I.D. card, an Official
Personalized WSA Membership Certificate. and
the latest FCC news affecting monitoring such as
frequency allocations. FREE classified ads for
members soyou can contact otherscannerowners
when you want to sell or buy a scanner. FREE
membershipinthe WSA Buyer's Co-op. Your Co-op
membership will allow you to get special discounts
on scanners and scanner related products. Since
the WSA Buyer's Co-op gives you group purchas-
ing power, you can easily pay for your membership
dues the first time you make a Co-op purchase.
WSA is your united voice to governmental and
public service agencies as well as scanner man-
ufacuturers. You'll get inside information on the
latest scanner products before the general public.
Since WSA is not affiliated with any scanner
manufacturer. you can rely on accurate product
reports. You get all this for only $12.00 annual
dues! And if you join before June 30, 1980, CE will
pay $2.00 of the cost of your tirst year's dues as a
“charter member” You can charge your “"charter
membership” on Visa or Master Charge so join
now' Add $5.00 for foreign memberships.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner, send
or phone your order directly to our Scanner Distribution
Center” Be sure to calculate your price using the CE prices
In this ad. Michigan residents piease add 4% sales tax.
Wnitten purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge tor net 30 billing Ali sales are subject to availa-
bility All sales on accessories are final Prices and specif-
cations are subject to change without notice Out of stock
items will be placed on backorder automatically unless CE is
instructed differantly International orders are invited witha
$10 00 surcharge for speciat handling \n addition to ship-
ping charges. All shipments are F.O.B Ann Arbor. Michigan.
No COD's please Non-certified checks require three weeks
bank clearance

Mail orders to: Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$5.00 per scanner for U.P.S. ground shipping,
$9.00 for faster U.P.S. air shipping or $30.00 for
overnight delivery to most major U.S. cities via
Federal Express or Airborne Air Freight. If you bave
a Master Charge or Visa card, you may call anytime
and place a credit card order. Order toll free
800-521-4414. If you are outside the U.S. or in
Michigan. dial 313-994-4444. You may also order
via TWX 810-223-2400. Dealer inquiries invited.
Alt erdex lines at Communications Electronics™
are staffed 24 hours.
WSA* Scanner Distribution Center” and CE logos are
trademarks of Commumications Electronics.”
t Bearcat 1s a federally registered trademark of Electra
Company. a Division of Masco Corporation of Indiana.
1 Regencyisatederally registeredtrademark of Regency
Electronics Inc.
Copyright 1980 Communications Electronics™

master charge

P (W EEANE AR

Al COMMUNICATIONS
ELECTRONICS™

854 Phoenix 0 Box 1002 O Ann Arbor. Michigan 48106 US A
Call TOLL-FREE(800)521-44140routslde .S A.(313)994-4444

We’'re first
with the best.”
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- CM-600
Circuit

CM-600 $6.95*
RW-50 $R2.98*

NEW CM-600 SOLDERLESS PROTOTYPE BOARD

CM-600isaunique system for solderless construction of circuit prototypes, useful to
both engineers and hobbyists. The CLI-800 is a neoprene board 44" (114mm) x 6"
(182mm) with 2280 holes on .10C" (2.54mm) centers. Standard components
including DIP’s are mounted by simply inserting leads into the holes in the long life
neoprene material. Interconnections are easily made using 20 or 22 AWG (0,8 or
0,65mm) wire jumpers. Positive contact is assured by the elasticity of the hole, which
compresses the leads together. To remove components or leads, simply pull out. This
facilitates easy circuit changes making it ideal for breadboarding experimen:al
circuits. CM-6004also features numbered rows and columns for easy reference.
Accessory Kit RW-50 contains 50 pcs of AWG 20(0,8mm) insulated jumper wires of
assorted lengths from }"(13mm) to 4”(100mm). Both ends are stripped and bent 90°
for easy insertion. In stock directly from

OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(R1R) 994-B8600 Telex 125091

*Minimum billings $88.00, add shipping charge $2.00
New York State resideats add applicable tax

CIRCLE 15 ON READER SERVICE COUPON




