A FIRST LOOK AT IBM’S NEWEST “PERSONAL” PC & aoss

Popular Electronics

" THE WIMSHURST MACHINE

* Learn a basic principle of electronics
“when you experiment with 75, 000 volts
- of static electricity

-BUILD THE
BITGRABBER
- Use this interface
-~ circuit to test your
*PC, or to contrel
-almost anythigQg in:

FONG ISLAND SPY STATION
@¥story of high-tech intrigue

Theése troubleshooting and repair tips.could save
you lots of time and money

GERNSBACK_
UBLICATION

L

648784

AAAAA

L A BT e

3 NEW e Onkyo TX-SV90PRO

udio/Video Receiver
$2.95 CANADA N THIS ISSUE

| = & Product Test Report

&



RADIO SHACK PARTS PLACE

Y WHERE SANTA STOCKS HIS WORKSHOP!

Radio Shack has a huge selection of popular
slectronic components. Plus, we can special-
order 10,000 items from our warehouse—ICs,
tubes, semiconductors, phono cartridges and ‘ \
styli, even SAMS® manuals. Service is fast and L W

there’s no minimum order or postage charge. o

BATTERY HOTLINE

In addition to our large in-store stock, we can
now supply almost any currently manufactured
consumer-type battery—for cordless phones,
computer memory, camcorders, transceivers,
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EDITORIAL

LEARNING BY DOING

I'd like to start off this month by wishing all of you a heartfelt
Seasons Greetings and Happy New Year from everyone here
at Popular Electronics. The past year was one that was just
chock full of fun and surprises for all of us. And if you've only
had half as much fun reading our magazine and building our
projects as we've had bringing it all to you, then we know
you've had a ball, too!

But while having fun is what this magazine is all about, we
have a serious side, too. Most likely, one of the reasons you
are reading this magazine is to gain a greater knowledge of
electronics, which in turn can give you a more enjoyable
hobby.

But a knowledge of electronics can give you a lot more. Itis a
valuable skill that can serve you in many ways as you continue
your education or your career.

With that in mind, we try to pack each issue with as much
information as possible. Of course, you've got to take the
initiative to make the most of it. Read the articles that focus on
electronics principles and concepts. Work out the formulas for
yourself, and make sure that you totally understand the
concepts presented.

And why not try some of the projects? Each month, we
present something that's just right for every level of builder,
including those who's hands have never held a soldering iron.

But don’t treat the construction details iike a cookbook recipe.
Take the time to also read the theory and circuit-description
sections of the article so that you understand what the various
parts of the project do, and how each affects everything else.
That's the best way to get the most out of each project, and it
can help you quickly pinpoint problems should things not work
properly on the first try.

Once you start building, you're sure to be hooked for life. After
all, it's fun, it’s relaxing, and it's a great way to learn even more

about electronics. O@/¥/‘

Carl Laron
Editor
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CONSUMER-
ELECTRONICS
FOR THE BLIND

| am a totally-blind reader who
has enjoyed Popular Elec-
tronics for many years. Using
an Optacon, a device that pro-
vides a raised image of the text
under a small camera moved by
hand across the page, | am able
to read the text and many of the
schematics quite well. | par-
ticularly enjoy Think Tank and
Circuit Circus, which feature
small circuits that can be used
alone or in other projects.

Your Gizmo section is very
interesting, but it would be more
helpful in many instances if the
reviews indicated more clearly
whether the products could be
successfully operated without
sight. Many products would be
of great interest to visualty-im-
paired individuals if they could
operate them without sighted
assistance. Clock radios must
be set by holding a button until
the desired time appears on an
LED/LCD display, and so are
totally unusabie without sight. In
moments of anger and frustra-
tion, | call that system “idiot
data entry” as opposed to direct
keyboard entry of data. We who
are blind want just as much to
have convenient and indepen-
dent access to a clock radio as
those who can see. Another
example is cordiess phones.
Most cordless phones—which
are audible devices—have only
an LED for low-battery indica-
tion, but no audible indicator.

My wife (who is also blind)
and | gain much enjoyment from
shortwave scanners. The most
important feature to give us sat-
isfactory access to those units
is direct keyboard entry. The
next-most-important feature is a
“feel-able” keyboard—with real
buttons! Some membrane key-
boards can be “brailled” but, all
else being equal, real buttons
provide more reliable operation.
And some “keyboards” are
merely smooth printed panels
that provide no tactile as-
sistance in locating keys; the
devices usually don't provide
any audible or tactile feedback
when a “key” is pressed. (The
"beep” associated with the key-
boards on most microwaves has
been an invaluable help to
those of us without sight.)

| realize that many products,
such as hand-held electronic

LETTERS

dictionaries, fast-action arcade
games, and light displays, are
manifestly intended for visual-
only use. But when devices that
could potentially be useful to
blind people are reviewed, |
would like to know if we could
really operate them, or whether
they contain visual-only barriers
that would prevent or seriously
hamper our use of them. In an
age when great strides are
being made to give handicap-
ped people access to the
mainstream of society, | think it
is time for the consumer-elec-
tronics manufacturing
community to consider opera-
tion of its products by peopie
with little or no sight. In addition
to providing information to visu-
ally-impaired users, appropriate
mention of device charac-
teristics (keyboard, clock-set
method, etc.) that facilitate prod-
uct operation without sight
would increase public
awareness of the desire of most
blind people to have as much
access as possible to new and
exciting consumer electronics.
D.P.
Independence, MO

SOUND-EFFECTS
GENERATOR
CORRECTION

After submitting my article
“Build an IR-Triggered Sound-
Effects Generator” (Popular
Electronics, October 1990), |
discovered a couple of errors
had crept into the artwork. Tran-
sistor Q1 in Fig. 2 should be
drawn as a PNP transistor. Its
emitter connects to +5V, its
base to R6, and its collector to
R8. In Fig. 6, the pinout of the
2N2907 (Q1) should be the
same as that for the 2N2222
(Q2).

Jan Axelson

LIGHTNING-
GENERATOR ALERT

| just received the September
issue of Popular Electronics,
and found the article “Tesla’s
Lightning Generators” quite in-
teresting. However, | would like

to clarify some areas of possible
hazard and poor performance.

There is a potentially fata/
flaw in the schematic shown on
page 30. In that representation,
it appears that the low-potential
(ground) side of the secondary
is connected to one side of the
primary-tank circuit. That can
create a high RF potential in the
high-voltage (60-Hz) trans-
former, which can break down
the insulation—shorting out the
transformer, possibly causing a
fire, or even electrocution in
some situations. A much safer
way is to use the inherent neu-
tral point in the transtormer
itself. The transformer core is
designed to always operate at
ground potential, with each
high-voltage winding appearing
at opposite potential (essen-
tially, a center-tapped
secondary, with the midpoint
grounded). That ensures that
the windings nearest the core
will always be at the lowest
possible potential. In any event,
it is imperative that separate
grounds be used for the primary
and secondary sides of the cir-
cuit.

As to the author’s claim that a
15KV DC capacitor will work
with 10KV AC, that is not only
wrong, but dangerous! Recall
that the AC waveform has both
a positive as well as a negative
peak. Each peak will have an
equivalent DC potential of 1.414
times the RMS AC rating. So, if
both the positive as well as
negative portions are used, that
will impose an equivalent DC
voltage of 2.828 times the RMS
AC voltage! Capacitors have
been known to explode when
over-stressed in that fashion! |
speak from experience; it hap-
pened to me some time ago.
Luckily, | wasn't nearby at the
time it decided to go.

The author also claims that
ceramic “door knob” capacitors
work best. While those types of
capacitors will stand up to a
great deal of abuse, they are
extremely lossy at the RF fre-
quencies created in the spark-
gap oscillator section of the coil.
A better type of capacitor to use
is one that is suited to a puise-

discharge service. Polyethylene
or polypropylene capacitors
work best, but a Mylar unit with
the proper DC rating will work
almost as well, and can be
obtained off the shelf from Plas-
tic Capacitors in Chicago, IL.
B.C.T
Orange, CA

HAVES AND NEEDS

Can anyone help me find a
schematic or the service liter-
ature for an Atari 2600 video-
game machine? Thank you.
Ray Simmons
800 N. Columbia Ave.
Campbellsville, KY 42718

| would like to exchange infor-
mation and ideas with others
who are interested in preserving
and/or improving the audio-am-
plifier circuit known as “Ultra-
Linear.” This milestone vacuum-
tube circuit was patented by
Hafler and Keroes around 1951.
Many of you are probably more
familiar with its popular descen-
dant, the Dynaco Stereo 70.
Thousands of them were sold,
many as kits. It is my impres-
sion that many of them are still
in use, and that there may be
other hobbyists who are also
interested in keeping the circuit
alive.
Miiton Maxwell
13 Billingslely Drive
Livingston, NJ 07039

A CALL FOR HELP
| was a Journeyman electrician
for 20 years, until 1 lost all use
of my left arm and hand in an
accident. I'd still like to tinker
around a bit as an electronics
hobbyist, but I'm having a hard
time figuring out a way to solder
one-handed. I've tried some of
the obvious solutions, including
a swivel vise, but without much
success. Can any of your read-
ers come up with an idea for
me?

Ronald M. Berkey

1629 Harvard Ave. #311

Seattle, WA 98122
If anyone can help Ronald out,
please write directly to him.—
Editor |
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How To Test
Almost
Everything
Electronic:
2nd Edition

by Jack Darr and Delton T. Horn

ELECTRONICS
LIBRARY

Originally written back in
1966—by two authors whose
work is probably familiar to ev-
eryone who reads about
electronic servicing— this popu-
lar book has been completely
updated to reflect the drastic
changes that have occurred
since then. Tubes have become
rarities, and IC’s and digital cir-
cuitry are now the norm, yet
when it comes to servicing elec-
tronic devices, some basic
techniques remain the same.
The new edition retains the orig-
inal’'s practical, common-sense
approach to troubleshooting
and diagnostics, and applies

How to Test
Almost Everything
Electronic

2nd Edition
Jack Darr and Defton T. Horn

them to today’s electronics.
Some of today’s test equipment
has changed as much as the
devices to be tested; this edition
also covers the new types of
test equipment available.

The book includes easy-to-
follow instructions for using
electronic test equipment, ac-
companied by examples of
typical circuit types and basic

principles of troubleshooting
and interpreting test resulits.
Most of the information is kept
as general as possible, so itis
applicable to various types of
equipment. It covers power-sup-
ply, DC-voltage, VOM, VTVM,
signal-tracing, alignment, os-
cilloscope, component, and TV
tests. An overview of electronic
test instruments discusses am-
meters, voltmeters,
oscilloscopes, logic probes, and
analyzers. A new section on
testing digital circuitry has been
added.

How to Test Almost Every-
thing Electronic: 2nd Edition is
available for $9.95 from TAB
Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

INDUSTRIAL
ELECTRONICS CET
EXAM STUDY GUIDE
by Sam Wilson

Passing the Journeyman Cer-
tified Electronics Technician
(CET) exam is an important
career step, offering the pos-
sibility of more rapid
advancement, increased earn-
ing potential, enhanced
professional standing, and new
job opportunities. For those who
are planning to take the Jour-
neyman CET test in the
Industrial Electronics Option, or
who are simply curious to find
out what it requires, this book
offers a comprehensive review
of all the information needed to
achieve certification.

Written as a companion to
Industrial Electronics for Techni-
cians (Electronics Library,
Popular Electronics,
November 1990), the study
guide helps reader review re-
lated subjects before taking the
CET test. Practice questions
help readers to pinpoint their
areas of strength and weakness
s0 they can determine which

areas to concentrate on. The
book helps readers become fa-
miliar with test terminology and
procedures as well as the sub-
ject areas covered by the
exams. In addition to the ques-
tions presented in each chapter,
a complete practice exam is
included.

Industrial Electronics: CET
Exam Study Guide is available
for $16.95 from TAB Books Inc.,
Biue Ridge Summit, PA
17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

WORDPERFECT FROM
5.0T0S5.1

by Karen L. Acerson

Having been involved in almost
every aspect of WordPerfect,
from development to documen-
tation, including a stint as head
of Customer Support at Word-
Perfect Corporation, Karen L.
Acerson is certainly qualified to
help WordPerfect users up-
grade from 5.0 to the newest
Release 5.1. In this book she
discusses all the “hot” features
of the latest version, detailing
exactly what has changed and
explaining how to take advan-
tage of those changes. Included
are discussions of WordPerfect
5.1's mouse support and pull-
down menus, improved mail-
merge functions, ability to
create tables and complex
equations, enhanced macro lan-
guage, and the ability to import




spreadsheets from other soft-
mare programs. The book
contains descriptions of every
WordPerfect 5.1 command, fea-
ture, and function, along with
tonvenient tips for the best
wsage and applications. Also
:overed are the later enhance-
ments to version 5.0.
WordPerfect: From 5.0 to 5.1
g available for $17.95 from Os-
borne McGraw-Hill, 2600 Tenth
Street, Berkeley, CA 94710.

CIRCLE 93 ON FREE
INFORMATION CARD

FISHER WORLD
TREASURE NEWS
from Fisher Research
Laboratory

Whether you're a dedicated
treasure-hunter, or are simply
curious about what's been going
an in the world of metal detect-
ing, you'll enjoy browsing
through this 16-page news-
paper-style periodical. Its
articles cover the professional
and hobby use of land and
underwater metal detectors
around the world—including re-
cent valuable finds (a five-
pound gold nugget); how-to

”s‘ﬁ
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pieces on beach-combing and
srospecting; and a story titled
The World's Longest Metal De-
lector” that was written by the
rommander of a California-
based dive/rescue team. Spe-
sial sections include “Treasure
Hunters and the Law,” "Metal
Detectors and Archaeology,”
and “"Underwater Treasure.”
This issue also features a
‘Guess the Coins” contest with
4 $660 land/sea metal detector
as first prize.

Fisher World Treasure News
is free upon request from Fisher
Research Laboratory, Dept.
NL-44, 200 West Willmott Road,
0s Banos, CA 93635. Extra
ropies are available to diving

clubs, treasure-hunting clubs,
and search-and-rescue organi-
zations.

CIRCLE 90 ON FREE
INFORMATION CARD

WORDSTAR 5.5
MADE EASY
by Walter A. Ettlin

The latest update of WordStar,
Release 5.5, has several new
features—preformatted para-
graph styles, simplified
newspaper-style columns, and

the ability to print directly from
the keyboard. In addition, the
“InSet” program allows users to
work with graphics files. This
book, an update of Walter Et-
tlin's original WordStar Made
Easy, is designed to make it
easy for experienced users to
become familiar with those new
features, and to help new users
gain proficiency. It demonstrates
all the skills required for most
general word-processing tasks.
To make learning easier, the
book is divided into lessons.

Each lesson contains a set of
instructions, sample exercises,
and example text to be used in
the lesson that matches the
illustrations in the book. Read-
ers are guided, step by step,
through everything from basic
document creation and editing
to macros, calculations, and
word searches. Two WordStar
Command Cards, which sum-
marize the most commonly
used commands in the Word-
Star manual, are included.
Appendices list the new and
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modified commands, and direct
the reader to the lesson where
each is discussed; list standard
screen characters; show how to
personalize WordStar; and
present DOS commands.
WordStar 5.5 Made Easy is
available for $19.95 from Os-
borne McGraw-Hill, 2600 Tenth
Street, Berkeley, CA 94710.

CIRCLE 93 ON FREE
INFORMATION CARD

THE SECRET LIFE OF
QUANTA
by Dr. M.Y. Han

If there's one thing that's keep-
ing pace with the rapid
development of computers, tele-
communications equipment,
laser research, and supercon-
ductivity, it's the layman’s
growing feeling of bewilderment.
Millions of people—including
many who work in technological
fields—are hard pressed to
keep up with the latest ad-
vances in science, let alone to
understand the impact those

m@;ﬁ"’é&%’

advances will have on our lives.
This high-tech physics hand-
book for the layman explains
how the laws of quantum phys-
ics govern the modern technical
world. Concentrating on the
nature of atomic particles, mo-
lecular structure, and
electromagnetic radiation—the
cornerstones of the physical
universe—Dr. Han introduces
general readers to a branch of
physics that is relative to their
daily lives. He examines princi-
ples that are used every day by
scientists and engineers. Using
simple language, lively analo-
gies, and clear descriptions, Dr.
Han explains the basic proper-
ties of atoms; light, electricity,
magnetism, and electromag-
netic radiation; molecular
bonds; superconductors and

semiconductors; lasers, mas-
ers, “xasers,” and fiber optics;
the Superconducting Super Col-
lider; nucleons, quarks, and
strong and weak forces; and
nuclear technologies. He relates
complex theories to non-scien-
tific readers, without using
mathematics, to bridge the infor-
mation gap and make “science
literacy” possible for the
layman. An interpretation of
what those developing tech-
nologies mean for the future is
also included.

The Secret Life of Quanta is
available in hardcover for
$17.95 from TAB Books Inc.,
Blue Riage Summit, PA
17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

THE AHSA ZONING
INFORMATION
PACKAGE

from The American Home
Satellite Association

This comprehensive package
on zoning regulations affecting
dish ownership and use was
developed by the American
Home Satellite Association
(AHSA) in response to wide-
spread concern over regulations
that fail to comply with the
FCC'’s 1986 order preempting
local zoning ordinances that
discriminate against and restrict
the installation of satellite anten-
nas, or “dishes.” it is not
intended as a substitute for
legal representation, but was
designed as a resource to help
dish owners, dealers, and their
attorneys defend the right to
install and use satellite-TV re-
ceiving systems.

The package includes a sum-
mary of the issues; a model
zoning ordinance; and an 11-
page “Legal Background Mem-
orandum,” which was prepared
by Lauritz S. Helland, the
AHSA's general counsel and an
authority on satellite-communi-
cations law, and which can be
sent to local government of-
ficials. It contains information
essential to understanding the
communications benefits and
operating requirements of a
home satellite-TV receiving sys-

tem, and also highlights court

decisions on zoning matters.
Publication of the package,
which will help meet the grow-
ing demand from dish owners

for expert assistance on zoning
matters, is the first step in an
AHSA effort to create an atmo-
sphere of informed awareness
that could help do away with
discriminatory restrictions
against satellite-TV installations.

The AHSA Zoning Informa-
tion Package is available at
$24.95 for AHSA members and
$39.95 for non-members, from
the American Home Satellite
Association, 16 Broadway, Val-
halla, NY 10595; Tel: 800-321-
AHSA.

CIRCLE 89 ON FREE
INFORMATION CARD

PROTOTYPING
CATALOG
from RF Prototype Systems

This 10-page booklet provides
photographs, block diagrams,
and other pertinent information
regarding RF Prototype Sys-
tems full product line.
Highlighted in the completely
updated brochure are the latest
designs from San Diego Com-
pany, including the PLL
Universal Serial Synthesizer
Controller Board. Also featured
are parts kits, connectors, and
mounting hardware.

The Prototyping Catalog is
free upon request from RF Pro-
totype Systems, 9393 Activity
Road, Suite C, San Diego, CA
92126; Tel: 800-874-8037 (in
CA, 619-689-9715); Fax:
619-689-9733.

CIRCLE 88 ON FREE
INFORMATION CARD

ELECTRONIC
TROUBLESHOOTING
PROCEDURES

AND SERVICING
TECHNIQUES

by J. A. Sam Wilson

Offering “tricks of the trade”
along with the basics of trou-
bleshooting and servicing, this
book is a comprehensive collec-
tion of tests, measurements,
procedures, and servicing tech-
niques. In addition, it provides
material on how to repair and
replace various components.
The book focuses on symp-
toms, showing readers how to
interpret them to zero in on the
faulty section. The book de-
scribes the specific
measurements used for locating
faulty components, circuits, and
systems. To aid in understand-

: ervicing
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ing, each chapter includes an
overview of the subject, a list of
specific objectives, a summary,
and a self-test quiz. Examples
of circuits and components are
widely used throughout the text,
along with almost 200 illustra-
tions.

Electronic Troubleshooting
Procedures and Servicing Tech-
niques is available in hardcover
for $36.80 from Prentice Hall,
Englewood Cliffs, NJ 07632.

CIRCLE 99 ON FREE
INFORMATION CARD

THE WONDERFUL
WORLD OF HAM RADIO:
AN INTRODUCTION FOR
YOUNG PEOPLE

by Richard Skolnik, KB4L.CS

Sometimes it takes more than
just owning a ham radio to
spark a young person’s interest
in the hobby. This fun-to-read
book helps young people learn
all the ins and outs of the
hobby, and helps them appreci-
ate what a valuable part of their
lives it can be. It shows how
hams can learn about other
subjects, including electronics,
geography, and computers,
through their hobby. it explains
how hams provide vital commu-
nications services during
emergencies such as hur-
ricanes and earthquakes, and
even includes an actual emer-
gency QSO. The book is written
at a level that's easy for young
readers to understand, and is
jam-packed with photographs of
radios, ham shacks, field-day
setups, and students learning
about and using ham radio. The
book even explains how to get a
ham license and set up a sta-
tion to talk with other hams
around the world.

The Wonderful World of Ham
Radio: An Introduction for

(Continued on page 12)
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RICK BRUSH,
NRI PROGRAMMER/ANALYST

Start with training that gives you
hands-on programming experience
--at home and at your own pace.
fraining that begins with BASIC,
then continues with Pascal, C, and
COBOL-today’s hottest computer
languages. Training that even
includes a powerful IBM-compatible
computer, modem, and program-
ming software you keep.

Start with real-world training.
The kind of training only NRI
provides.

Now with NRI’s new at-home training
in Computer Programming, you can be
nne of today’s highly paid, creative
team of computer wizards who give
computers the power to carry out ar
astonishing range of business, profes-
sional, and personal applications. Now,
with NRI, you can be a computer
programmer, ready to build a high-
paying career —even a business of
your own —making computers do
anything you want them to do.

The only programming course /
that includes a powerful
computer system and
software you keep.
Unlike any other school, NRI
gives you hands-on programming
experience with a powerful IBM |
compatible West Coast com-
puter system, including 2400

and COBOL—all yours to keep!

Ry

I ADDRESS

640K RAM, disk drive, monitor, and software—BASIC, Pascal, C,

How to build?high-paying career,
even a business of your own,
In computer programming.

baud internal modem, 640K RAM,
disk drive, monitor, and invaluable
programming software—BASIC, Pas-
cal, C, and COBOL—all yours to keep.
You get the experience and the
know-how, the computer and the
software to get to the heart of every
programming problem, design imagi-
native solutions, then use your choice
of four key computer languages to
build original, working programs.

No matter what your background,
NRI gives you everything you
need to succeed in programming,
today’s top-growth
computer career field.

You need no previous experience to
build a successful programming career
with NRI training. Indeed, your NRI
lessons start by walking you step by
step through the fundamentals, giving
you an expert understanding of the
programming design techniques used
every day by successful micro and
mainframe programmers. And then
the fun really begins.

C, and COBOL. Then, rounding out

$ your training, you use your modem to
“talk” to your instructor, meet other
NRI students, even download pro-
grams through NRI's exclusive pro-
grammers network, PRONET.

Your career in computer
programming begins with
your FREE catalog from NRI.

For all the details about NRI's at-home
training in Computer Programming,
send the coupon today. Soon you'll
receive NRI's fascinating, information-
packed, full-color catalog.

Open it up and you'll find vivid
descriptions of every aspect of your
NRI training. You'll see the computer
system included in your course up
close in a special, poster-sized foldout
section. And, best of all, you'll find out
how your NRI training will make it
easy for you to build that high-paying
career —even a business of your own—in
computer programming.

You master today’s hottest computer languages, gaining the skills you need to
build programs for a wide varlety of real-world applications.

With your personal NRI instructor
on call and ready to help, you use your
computer and software to actually
design, code, run,

debug, and

document
programs in

BASIC, Pascal,

Send for your NRI catalog today.
It's yours, free.

If the coupon is missing, write to us at

the NRI School of Computer Program-

ming, McGraw-Hill Continuing Educa-

tion Center, 4401 Connecticut Avenue,

NW, Washington, DC 20008.

IBM is a Registered Trademark of the 1BM Corporation

e

| ”R’ School of Computer Programming

McGraw-Hill Continuing Education Center IR
4401 Connecticut Avenue, NW i‘,ﬁn Y
Washington, DC 20008 ‘

YES! Please rush me my FREE catalog describing NRI's
at-home training in Computer P'rogramming.

NAME

{please print) ) AGE

Only NRI gives you an IBM-compatible computer with modem,

I CITY/STATE/ZIP

5413-120

Accredited Member National Home Study Councif

e o e c e e G —— — — — — . — e — e —
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AMAZING

SCIENTIFIC & ELECTRONIC
PRODUCTS

GRA1—  ANTI GRAVITY GENERATOR . . 31000

w LCT— 40 WATT BURNING CUTTING LASER $2000
& >cAUBA — Hi POWER PULSED DRILLING LASER $2000
Egms — T MILLION VOLT TESLA COIL 152000
MCP1— Hi VELOCITY COIL GUN $1500
EZ1LS1—  LASERLIGHT SHOW 3METHODS . /$2000
¢/ EH1—  ELECTRONIC HYPNOTISM TECHNIQUES $800
> EML1 — LOWER POWERED COIL GUN LAUNCHER . $800
JL3—  JACOB LADDER 3 MODELS $1000
SD5—  SEE IN THE DARK $1000

Q. LEVI— LEVITATION DEVICE . . $1000
= FMVIK — 3 MILEFM VOICE TRANSMITTER $3450
5 PFS1K — HAND CONTROLLED PLASMA FIRE SABER . $49550
S NIG7K — Ht FLUX NEGATIVE ION GENERATOR $3450
wZ PGSK — PLASMA LIGHTNING GLOBE $4950
Z Z LHC2K — VISIBLE SIMULATED 3 COLOR LASER $4450

‘743 HOD1K — HOMING/TRACKING BEEPER TRANSMITTER . $44 50
S LGUBK — 2.5 MW HAND-HELD VISIBLE LASERGUN ~ $24951)

2 E BTC3K — 250,000 VOLT TABLE TOP TESLA COIL $2495)
10G2K — 10N RAY GUN, project energy without wires. . $1299%

= TKE1K — TELEKINETIC ENHANCER/ELECTRIC MAN $7950
S VWPMTK — 3 MILE AUTO TELEPHONE TRANSMITTER . $4950

SI

o ASSEMBLED IN OUR LABS
LA LIST10 — INFINITY XMTR Listen in via phone fines §$19950
==d IPG70 — INVISIBLE PAIN FIELD BLAST WAVE GENERATOR$74.50

€0 ITM10 — 100,000 VOLT INTIMIDATOR UP TO 20° 39954
JAT30 — AUTOMATIC TELEPHONE RECORDING DEVICE $24.56#
LA PSP40 — PHASOR SONIC BLAST WAVE PISTOL .$8950

€/ DNE10 — ALL NEW 26" VIVID COLORED NEON STICK = $74 561
LGU20 — 5TO 1MW VISIBLE RED HeNe LASERGUN ~ $199.50
BLS10 — 100,00 WATT BLASTER DEFENSE WAND .$8950

EASY ORDERING PROCEDURE - TOLL FREE 1-800-221-1705
or 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603-672-5406
VISA, MC, CHECK, MO IN USFUNDS. INCLUDE 10% SHIPPING. ORDERS
$100.00 & UP ONLY ADD $10.00. CATALOG $1.00 OR FREE WITH ORDER

INFORMATION UNLIMITED
PO. BOX 716, DEPTP N, AMHERST, NH 03031

ELECTRONICS LIBRARY
(Continued from page 8

_ELECTRONIC

stocklng Locaﬁons Across America |
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Young People is available for
$7.95 from any MFJ dealer, or
contact MFJ Enterprises, Inc.,
P.O. Box 494, Mississippi State.,
MS 39762; Tel: 601-323-5869,
or 800-647-1800 for orders;
Fax: 601-323-6551.
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THE ILLUSTRATED
DICTIONARY

OF MICROCOMPUTERS:
THIRD EDITION

by Michael F. Hordeski

Reflecting rapid changes in the
world of microcomputers, the
third edition of this comprehen-
sive reference contains more
than 1200 new entries. Covering
such fields as microcomputer
applications, hardware,software,
desktop publishing, computer-
aided design, word processing,

g Soems such as bt break, he.
oo, rphern, [l o neme a e

networking, and graphics, the
dictionary provides up-to-the-
minute definitions at a glance.
Numerous illustrations help clar-
ify and simplify the book’s more
than 9500 definitions, and me-
ticulous cross-referencing
directs readers to related terms.
The lllustrated Dictionary of
Microcomputers: Third Edition
is available for $19.95 from
TPR, Division of TAB Books
Inc., Blue Ridge Summit, PA
17294-0850; Tel.
1-800-233-1128.
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TECHNI-TOOL
CATALOG #39
from Techni-Tool Inc.

Easy-to-follow icons make it
simple to locate the items you
need from the more-than-18,000
selections in this 248-page cat-

alog of tools, tool kits, and test
equipment. It includes every-
thing from electromechanical
and assembly devices to elec-
tronic, telecommunication, and
field-service tool kits. Full lines
of items for aerospace produc-
tion, computer maintenance,
and surface-mount technology
are also featured. More than
850 manufacturers are repre-
sented.

Techni-Tool Catalog #39 is
available from Techni-Tool Inc.,
5 Apollo Road, P.O. Box 368,
Plymouth Meeting, PA 19462;
Tel: 215-825-4990; Fax:
215-828-5623.
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USING 1-2-3

RELEASE 2.2

by The LeBlond Group—
Geoffrey T. LeBlond, William B.
LeBlond and Suzanne Polen
Berry

Designed to serve as both a
tutorial and a reference work,
this book should suit the full
range of Lotus 1-2-3 users, from
beginner to advanced. The ear-
ly chapters show new users
how to quickly get up and run-
ning, and contain a detailed
treatment of all 1-2-3 features.
Later chapters provide more in-
depth information to help users
with some degree of experience
become more proficient. Inter-
mediate level users will
appreciate a quick review of
1-2-3 concepts, as well as the
hands-on explanations of its
major features including file-
linking, macro recording, en-
hanced graphics, and printing
options, and the “Allways”
spreadsheet publishing options.
For advanced users, the book
covers the new macro-library
manager. In addition, the book
includes a bonus disk that con-
tains an add-in word processor,
"Spreadsheet Writer,” along with
documentation developed spe-
cifically to work in tandem with
1-2-3. Spreadsheet Writer can
be used to write reports that
include 1-2-3 spreadsheets with
just a few keystrokes.

Using 1-2-3-Release 2.2 is
available for $24.95 (including
diskette) from Osborne
McGraw-Hill, 2600 Tenth Street,
Berkeley, CA 94710.

CIRCLE 93 ON FREE
INFORMATION CARD




METERS AND SCOPES:
HOW TO USE TEST
EQUIPMENT

By Robert J. Traister

A a orimer for the novice, or as
a'ready reference source for the
re expenenced technician,
this book strives to help readers
use today's complex test equip-
ment to per‘orm tests and make
accurate measurements. It ex-
amines the function and use of

védrioLs devices, including am-
meters, voltmeters, ohmmeters,
oscillescopes, universal test in-

OW. TO USE
| YEST EQUIPMENT

- ROBERM ). TRAISTER

struments, tube testers, SWR
meters, and more. Discussions
on the measurement of light,
heat, force, and pressure are
includad, and formulas, sym-
bols, and electronics color
coding are examined. The book
explains how to troubleshoot
circuits and diagnose problems.
Pointers for buying test equip-
ment are provided, as well as
discussions on how to build
your own test instruments.
Meters and Scopes: How to

Use Test Equipment is available
for $16.95 from TAB Books Inc.,
Blue Ridge Summit, PA
17294-0850; Tel.
1-800-233-1128.
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THE PC USER’'S
SURVIVAL GUIDE

by Jim Aspinal, Rory Burke, and
Mike Todd

Aimed at anyone who uses a
PC—from those who've just
bought their first home comput-
er to experienced
programmers—this book pro-

vides specific “how-to” solutions
for common computer prob-
lems. It explains exactly what
steps to take when confronted
with a locked keyboard, an un-
readable disk, or lost files. it
shows readers how to set up
and manage their PC environ-
ment, choose the best utility
software for their system, use
preventative measures to main-
tain their systems, and
troubleshoot board-level and
hardware peripheral problems.
Separate chapters are devoted
to anti-virus packages. public-
domain and user-supported
software, and sources of tech-
nical support. Several
convenient appendices provide
software and literature refer-
ences, error listings, disk-drive
tables, keyboard codes, ASCII
charts, and technical tips. In
addition, the authors, who have
20 years combined computer
experience, include their elec-
tronic-mail addresses for further
advice and for downloading
many of the application pro-
grams mentioned in th2 book.

The PC Users Survival Guide
is available for $22.95 from

M&T Publishing Inc., 501 Gal-
veston Drive, Redwood City, CA
94063, Tel. 415-366-3600.
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QUE'S COMPUTER
USER’S DICTIONARY
from Que Corporation

This easy-to-use resource for
personal-computer users places
an emphasis on practicality. It
contains hundreds of defini-
tions, explanations, examples,
and illustrations intended to
take the confusion out of per-
sonal computing on IBM's,
compatibles, and Macintosh
PC’s. Also included are numer-
ous tips and troubleshooting
warnings to help users avoid
many of the common computer
mistakes.

Que’s Computer Users Dic-
tionary is available for $9.95
form Que Corporation, 11711
North College Avenue, P.O. Box
90, Carmel, IN 46032; Tel.
317-573-2500. |
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Controller Command Center
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Ulfimate in K
¢ Home Control -

;" Just imagine, one press of a button
' and you can turn off your stereo, turn on
your TV and VCR, start a videotape, and
| dim the lights. The best part is you've
done it all from your favorite chair.
The One For All remote Whole
House Controller, Command Center and
b Lamp Module make it all possible.
- Installation is a snap. The remote Whole
House Controller operates virtually any infrared-
controlled device, and when used with the
Command Center can control lights throughout
your house. Just point the remote Whole House
Controller at the Command Center and press a
button. You've got home control.

Expand your reach to additional lights and small

appliances with other X-10 modules available from the
Heath Catalog. Call 1-800-44-HEATH for your

FREE copy.

Order Today
$119.95"

Use Order Code 601-043
ordering the One For All System
URS-6000.

Call Toll-Free
1-800-253-0570

* Price does nor include shipping
and handling, or applicable sales
tax for Ml and CA deliveries

= oo =
© 1990 Heath Company,
Benton Harbor, M

when
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CAR-SECURITY

NEW PRODUCTS

A new concept in vehicle securi-
ty, Kraco's Electronic Nightstick
combines a carbonized-steel
steering-wheel lock with an inte-
grated alarm system. The
system requires no installation,
and includes a built-in flashlight
with a high-intensity krypton
bulb. Unlike other steering-
wheel locks, the Electronic
Nightstick locks on to the top of
the steering wheel and extends
horizontally, providing the added
deterrence of high visibility. A

POPULAR ELECTRONICS

-
&

button inside the hardened-
steel lock arms and disarms the
alarm system. The Electronic
Nightstick features a patented
motion and shock sensor that
detects illegal entry, an internal
roller bar that makes it virtually
impossible to cut, and a high-
energy siren. Designed for use
in cars and trucks, the light-
weight unit is simple to mount
and remove, and it fits easily
under the seat.

The Electronic Nightstick has
a suggested retail price of
$109.95. For additional informa-
tion, contact Kraco Electronics,
505 East Euclid Avenue, Comp-
ton, CA 90222; Tel:
213-639-0666.
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DESOLDERING STATION

To address the problem of deso-
Idering PCB’s with high thermal

demands, OK Industries has
introduced the SA-600 deso-
Idering station. The SA-600
design incorporates a unique
high-capacity nozzle, a high-
power heating element, and a
quick-rise vacuum pump, for op-
timal rework efficiency. The
station has a safe 20-volt hand-
piece with a 65-watt heating

element. The high-mass deso-
Idering nozzle provides superior
heat capacity to allow efficient
solder flow at lower tempera-
tures. The SA-600 features
vacuum and hot-air blow func-
tions. its has a variable
temperature range of 660°F
(350°C) to 840°F (450°C).

The SA-600 desoldering sta-
tion has a list price of $557.50.
For additional information, con-
tact OK Industries, Inc., 4
Executive Plaza, Yonkers, NY
10701; Tel: 800-523-0067.
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SHORT-HAUL MODEM

Incorporating ISDN technology,
the model 214 Fastwire short-
haul modem from Telebyte
Technology allows full-duplex
transmission up to 38,400 bps
on a single pair of wires over
several miles. Performance is
improved through the use of on-
board adaptive echo cancella-
tion. When two Fastwire
modems are operating on a link,
one is switched to master mode
while the other is switched to
slave mode, and a dedicated
internal scrambler is used with
different scrambling algorithms
for the master and slave modes.
The scrambled data is differen-
tially encoded, making the data
on the line polarity independent.
The time base for both mod-
ems is referenced to a highly

stable crystal clock and is
phase locked to the received-
data stream. The signaling rate
between two model 214's is
156K bps, and is maintained
over distances of three miles on
22-gauge wire or 1.5 miles on
26-gauge wire at any full duplex
data rate from O to 38,400 bps.
The Fastwire can be used on
DTE or DCE ports by position-
ing a slide switch to the
appropriate position. It is avail-
able with a male, DB-25
connector and both an RJ-11
and screw terminals for the

composite link. Power is sup-
plied by a small, wall-mounted
transformer.

The model 214 Fastwire
modem costs $138 each. For
further information, contact
Telebyte Technology Inc., 270
East Pulaski Road, Greenlawn,
NY 11740; Tel. 800-835-3289 or
516-423-3232; Fax:
516-385-8184.
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MULTI LASERDISC
PLAYER

Three years after their introduc-
tion of the first multi laserdisc
player on the market, Philips
has a new entry: the CDV600.
The player incorporates the Phi-
lips Bitstream one-bit D/A
converter system with 256 x
oversampling and four-DAC dig-
ital differential mode. Other
features include digital frame
memory; a titling feature; and a
50-button jog/shuttle remote
control that operates a variety of
digital special effects including
picture recall, freeze, and
strobe. The laserdisc player can
program up to 20 audio tracks
or video chapters per disc, and




features “favorite track selec-
lion,” which lets the user store
lavorite programs from up to
226 discs. Error-free copying
Irom disc to audio cassette is
snsured by the player measur-
ng the running time of the disk
against the recording time avail-
dble on the cassette. The
CDV600 will put as many full

delections as possible on the
tape's first side, pause so that
the user can turn the tape over,
and then finish recording. The
multi-laserdisc player also offers
gutomatic music scan, random
play, five-mode repeat, S-video
autput, and a programmable
lor background. A “laserdisc
starter package” Is included,
dnd features the film For All
Mankind as well as savings cou-
rions for other popular films.
The CDV600 multi-laserdisc
player has a suggested retail
price of $1099. For more infor-
rhation, contact Philips
Consumer Electronics Compa-
rty, Consumer Affairs
Department, One Philips Drive,
FO. Box 14810, Knoxville, TN
£7914-1810; Tel: 615-475-0317.
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WHOLE-HOME SURGE
FROTECTION

Tb provide reliable protection
from power surges and voltage
spikes for appliances in each
room of the house, Intermatic
h_{ls introduced the Whole Home
Surge Protection Kit. The kit's
cpmponents are easy to install
and are designed to protect a
wide variety of sensitive elec-
tronic equipment, including
mticrowave ovens, personal
chmputers, VCR's, TV’s, tele-
phone-answering machines,
workshop tools, and household
appliances. The components
act only when a power surge
sirikes, responding within one
nanosecond by absorbing the
destructive overload and allow-
irg normal current to flow
through the line.

The kit includes the
EG240RC circuit-breaker panel
protector, the EG6EC TV and
VCR protector, the EG3C sin-
gle-autlet surge suppressor, and
the EG1118 phone and fax pro-
tector. The EG240RC mounts

on the home's electrical panel
box with four wires. Two wires
are connected to the load side
of any two circuit breakers, an-
other leads to the ground wire,
and the fourth is connected to
the neutral wire. That device
offers protection against EMI/
RFI as well as from both trans-
verse- and common-mode
noise. All the components are
Ul-listed, exceed IEEE specifi-
cations, and are backed by a
three-year limited warranty.
The Whole Honfe Surge Pro-

tection Kit has a suggested
retail price of $119.95. For more
information, contact Intermatic,
Inc., Intermatic Plaza, Spring
Grove, IL 60081-9698.
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CB RADIO/WEATHER
MONITOR

Featuring Mic-ro-tune Il safety
tuning, Midland international’s
model 77-116 combination 40-

INCREDIBLE
BOOKS!

If you haven't received
your copy of Lindsay's

I N

i,

/'%/ TESLA BOOKS!
<+~ Discover the finest collection of quality

Y Tesla books available, including both new

books and reprinis of very old, rare publi-

cations. Discover a new booklet on Tesla’s
lost inventions, a 1904 book on Tesla’s

RANGE!
Flectrical B

00ks

Electrical Books catalog, you've
really missed something! You'll
find one of the most bizarre col-
lections of paperbacks, pam-
phlets, industrial references on

experiments with wireless power trans-
mission, rare and unusual books on the
construction and use of high voltage
Tesla coils, and much more! Highest
quality guaranteed!

incredible plans, lost
secrets, forgotten
events, and strange
theories ever
assembled!

CATALOG
PACKED
WITH
UNUSUAL
PLANS!

scooter,

today!

Build

into electricity! Per-
haps not the highest ef-
ficiency, but low cost!
Really works! It's for
real. Complete plans!

Write for

Write for a catalog! Learn how to make
neon signs, rewind motors, get high
power from auto alternators and genera-
tors, build a spot welder, an electric
an arc furnace to melt metal,
build a storage battery, a high perform-
ance crysial set, even a dan,
machine! It's all here. Write

erous X-Ray
or your copy W‘ |

SOLAR CELLS!"

Build a genuine working
solar celll Turn sunlight

CATALOG!

Write for your copy of Lindsay's

$4.00 foreign airmail. We'll send your
catalog immediately! Write today!

unusual radio experiments, and more! You'll
¥ even discover a strange collection of books on

“Fringe Science” — lost continents, perpetual
motion, unusual phenomena recorded through-
out the centuries, and much more. Explore the
strange world that lies between fact and fiction!

r—_—_—_-_—_-

Lindsay’s Electrical Books
Box 583-WG1, Manteno IL 60950 |

Enclosed is $1.00. Send me a copy of Lindsay's I
Electrical Books catalog via first ciass mail!

Build Lightning
Bolt Generators!

Build a Wimshurst
machine, Telsa Coil,
Oudin Coil, Induc-
tion Coil, Winter
static electric ma-
chine! More! Build
g Jacob's Ladder, con-
densing electro-
scopes, Leyden jars,
scintillating tubes, electri-
cal cannons, Cavallo's cyl-
inder machine and much
more! Great science proj-
ects! Most complete collec-
\ tion of high voltage

books you'll find any-
where!

RARE EARLY
RADIO BOOKS!

Incredible collection of
early shortwave radio
[ books, disc television,

_St_____ Zip

new Electrical Books catalog and s | I
see for yourself what you've been miss- Address
ing! Send $1.00 (US & Canada) or |
City -
L___________J
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Technical Career through

Add prestige and earning power to
your technical career by earning
your Associate or Bachelor degree
through directed home study.

Grantham College of Engineering
awards accredited degrees in

electronics and computers.

An important part of being pre-
pared to move up is holding the
right college degree, and the abso-
lutely necessary part is knowing
your field. Grantham can help you
both ways-—to learn more and to
earn your degree in the process.

Grantham offers two degree pro-
grams—one with major emphasis
in electronics, the other with major
emphasis in computers. Associate
and bachelor degrees are awarded
in each program, and both pro-
grams are available completely
by correspondence.

No commuting to class. Study at
your own pace, while continuing
on your present job. Learn from
easy-to-understand lessons, with
help from your Grantham instruc-
tors when you need it.

Write for our free catalog (see address
below), or phone us at toll-free
1-800-955-2527 (for catalog requests
only) and ask for our “degree catalog.”

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
250 Frontage Road
Slidell, LA 70460

channel CB and VHF weather
monitor allows channels to be
changed either remotely from
the microphone or from the set’s
front panel. The 77-116 offers
many advanced CB features,
such as full ETR electronic fre-
quency control, instant
Emergency Channel-9 access,
and a noise-limiter switch to
reduce or eliminate background

noises. The built-in weather
monitor receives most NOAA
VHF weather channels, provid-
ing 24-hour weather reports.
The 77-116 has a green, high-
intensity LED readout for easy
viewing, an S/RF meter that
displays incoming-signal
strength and power output, and
a double-layered RF-output
heat sink for long transistor life.
A quick-disconnect bracket and
DC cord simplify installation.
The 77-116 CB/weather
monitor has a suggested retail
price of $149.00. For additional
information, contact Midland In-
ternational Corporation,
Consumer Communications Di-
vision, 1690 North Topping,
Kansas City, KS 64120.
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DESKTOP WORLD-
BAND ANTENNA

With its 15-22-dB internal am-
plifier and its 20-foot piece of
wire, Electron Processing’s AN-
TENNA PLUS-2 desk-top
antenna brings in shortwave
signals like much larger anten-
nas. Reception is “peaked” for
shortwave frequencies and is
further enhanced by a special
filter that eliminates interference
caused by local FM/TV/VHF/
UHF transmitters. The ANTEN-
NA PLUS-2 brings in 0.3-30
MHz (10-1000 meter bands)
without creating an eyesore or

taking up much space, thanks
to its compact size, rugged con-
struction and unobtrusive
styling. It is easy to install using
adapting cables (not included)
available for most receivers.
The antenna comes with
choices of BNC, Phono, SO239
(UHF), and F connectors. A
version with a built-in antenna
splitter and a second output
jack is also available.

The ANTENNA PLUS-2 desk-
top antenna costs $89.95 for
the standard mode! and
$109.95 for the dual-output
model. An introductory sale
price of $79.95 is currently of-
fered on the standard model.
For more information, contact
Electron Processing, Inc., P.O.
Box 68, Cedar, Ml 49621, Tel:
616-228-7020.
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2-MHZ FUNCTION
GENERATOR

Providing a full range of ca-
pabilities, including variable
duty cycle, B&K-Precisions
model 30118 function generator
fills the need for an accurate
signal source for sine, triangle,
and square waveforms, as well
as TTL and CMOS puise sig-
nals. A built-in frequency
counter with 10-ppm time base
allows precision frequency set-
tings. The compact instrument

covers from 0.2 Hz to 2 MHz in
seven ranges. Special features
include a 4-digit LED readout,
coarse- and fine- frequency
controls, a separate TTL- and
CMOS-pulse output, and exter-
nal sweep/source capability.
The duty cycle is continuously
variable from 1:1 to 10:1 and,
when inverted, from 10:1 to 1:1.
For engineering applications, a
switchable variable-DC offset
introduces a DC signal on the
generator output-—a useful fea-
ture for matching the DC
voltage at the signal input point




to prevent changes when the
test signal is applied, and for
ievaluating the effects of DC bias
on AC circuits.

The model 3011B function
\generator has a suggested list
price of $249.00. For additional
information, contact B&K-Preci-
sion, Division of Maxtec
International Corporation, 6470
West Cortland Street, Chicago,
IL 60635; Tel: 312-889-9087.
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CAMCORDER-BATTERY
CHARGER

Incorporating special Circuitry to
eliminate the “memory build-up”
problem that plagues NiCd re-
ichargeable batteries, the Arkor
Turbo Camcharger can provide
a full-capacity recharge every
time it is used. Many camcorder
owners have noticed that, after
several recharging cycles, the
batteries are no longer providing
the full one- or two-hour charge
ndicated by the manufacturer.
That's because, if a NiCd bat-

tery is recharged before it is

fully discharged, it chemically
“remembers’ the reduced level
of its previous charge, resulting
in increasingly shorter usage
times. The Turbo Camcharger's
elec:ronic reconditioning circuit-
ry controls the discharge:
recharge process and elimi-
nates battery "memory” while
prevanting cell reversal. Full-
charge capacity is restored
even to NiCd batteries that al-
ready have memory build-up.
Other features include a “quick
charge” mode, AC/DC ca-
pability, and a regulated-voltage
output to provide direct power to
camcorders and other types of
portable equipment. Two ver-
sions are available. Model
TC-200-6 is for 6-volt Sony-type
batteries and model TC-200-12

is for 12-volt Panasonic-, RCA-,
and Hitachi-type NiCd re-
chargeables.

The models TC-200-6 and
TC-200-12 Turbo Camcharger,
equipped for DC operation,
have suggested retail prices of
$99.95 each. With an AC power
supply added, each costs
$119.95. For further information,
contact Arkon Resources, Inc.,
11627 Clark Street, Suite 101,
Arcadia, CA 91006; Tel:
818-358-1133; Fax:
818-383-6157.
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EXTRA-LONG
COMPUTER-CABLE
SYSTEM

Providing computer users with
the flexibility to lay out their
systems as they like, Data
Spec’s Para-Link Il interface ex-
tender enables a parallel printer
to be placed far from the com-
puter. Neither speed nor
reliability are sacrificed; Para-
Link II's ultra-high-speed trans-
mission rate produces parallel-

like performance. The system is
compatible with PC-type com-
puters, and no additional
hardware or software is re-
quired. Para-Link Il consists of
one transmitter for the comput-
er's printer port, one receiver for
the parallel printer's input port,
and 50 feet of straight-through
modular cable. Because no out-
side power source is needed,
Para-Link I can be installed
virtually anywhere that's conve-
nient to all devices.

The Para-Link Il interface ex-
tender has a suggested retail
price of $124.95. For additional
information, contact Data Spec,
9410 Owensmouth Avenue,
Chatsworth, CA 91311; Tel.
818-772-9977.
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10" POLY WOOFER

12" CAST FRAME

Part 15" SUBWOOFER
ar s y o Medium WOOFER
Xpress AN o
International Inc 1“ S RMS, BOW w ?' o :.:'.;::L.:
max. 14 02. At 3
\ % magnet. i S el
> ‘ Response: T ’ g
) - A "
'2-1/2" SANYO TWEETER ,! - - < W
Paner cone with gold tone I
du$t cap. 8 oz. magnet. #PM-290-096 $18% $16%° iy
8 ahm. _1/2" ferro fluid i (1-3) (4 up) WW
| basding: sOW FMS, i : TITANIUM COMPOSITE Ll
700 max. Frequency re- TWEETER = '{,Wmﬁ
sponse: 3K-20KHz. 7 EMINENCE 4

The advantages of
both hard and soft
dome technologies
8 ohm. Ferro fluid
cooled voice coil
SPL=90 dB 1TW/1M

$1% $17° 95¢ ‘

(19) (1053 (60-up)

#PM-271-020 12" woofer made in the USA by Eminence
Paper cone and dust cap with treated cloth
surround 80 oz magnet. 2:1/2" vented
voice coil 8 ohm. 170W RMS, 235W max

40-4.5KHz response

SUPER HORN TWEETER Dual voice coll. 40 oz. magnet. 6 ohm

imp. 106W RMS, 140W max. Response:
20-1.2KHz. Resonant frequency. 21Hz.

Orminal piezo tweeter

magde by Motorola. e SPL=93 dB 1W/1M. 50w 94':45. 7ELW .
SAL=94 dB 2.83V/1M e . max. 4" round. _9a0. 79%
Db i B () PIONEER ssam sagro OO #PM-290-147 $72°  $69*
27KHz. Handles ap- #PM-290-190 o e #DTW100T125.

praximately 50 watts. | pdm‘ ]

#PM-270-010 g5% gas0 535 SUBWOOFER XOVER  4pm-270-047 $27% $24w

(tey 1

2° DOME MIDRANGE

079) (80up)

' SPEAKER BUILDING

19 {10 up)

, s BOOK Wk e
e ome iy Revised edition s
migrange made b! i evise
plzipgg grzhm ¢ i } of David Weems" -

! / : e s best selling book by B
FL=90 dB 1W/1M. & o ‘ .
go N RMS, 40W G L ? 200W RMS crossover designed Learn to build low i)
mak. Aesponse: s 3 specifically for use with dual voice coll sub | cost speakers ;
S;D-‘SKHZP ’ ot | woofers 12 dB per octave roll-off at that rival the high Iy
i ’ Ly 150H2. priced models &,
| #7M-280-210 $27%°  $25™ #PM-260-220 $28*  $24° #PM-500-021 $16°
19) (¢-0p)

Parts
fExpréss

34C E. First St., Dayton, Ohio 45402
Lochl: 1-513-222-0173
| FAL: 513-200-4644

+ 15 day money back guarantee - $15 00 mimmum order » We accept
Mastercard. Visa, Discover, and C O.D. orders. « 24 hour shipping -
Shipping charge = UPS chart rate + $1.00(33.00 minimum charge; +
Hours 8:30 am- 7:00 pm EST. Monday - Friday « Mail order custom-
ers, please call for shipping estimate on orders exceeding 5 Ibs.
Foreign customers please send $5.00 U.S. tunds for catalog postage

CALL TOLL FREE
1-800-338-0531
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CELLULAR PASSIVE clock, the trigger memory can user in complete control, with convenient package. Included

REPEATER tell you, in a pleasant female choices of toll restriction, no toll | are three high-performance,
- . i the se- restriction, or selected area- two-way, 4-inch video shielded
ORA Electronics' IVR-3is a B O i V.
: curity system was violated. code dialing. The MFJ-2040 mini speakers.

mobile, glass-mount, cordless

antenna that allows portable Cther features_include 21 sen- can be programmed to dial only The 1C center-channel
cellular phones to be effectively sor zones for fire and security, in selected areas and lock out speaker and the Zero 3-Pack
used inside the car by reducing two arming circuits, an auxiliary | others. The input and output have suggested retail prices of
. . alarm, "Alert” and “Sleep” ports control a variety of remote $170.00 and $270.00, respec-
drop-outs or no-service condi- o . . T . . . .
) . . monitoring modes,two 5-watt devices—including link radios, tively. For further information,
tions. Employing a specially ; - . :
developed technology, radio audio amplifiers, and 10- and 3- | pagers, and local speakers—via | contact Now Hear This, Inc.,
- ! Amp relay circuits for sirens or touch-tone commands. Tran- 537 Stone Road, Suite E, Be-
waves picked up by the antenna . . . i . . )
other alerting devices. In addi- sistor drivers are provided on all | nica, CA 94510.
tion, the Knight Patrol features output ports to allow direct con- CIRCLE 114 ON FREE
nections or driving relays. An INFORMATION CARD
optional five-second voice-mes-
sage PROM (MFJ-51) is also
available. Users can program DESK-TOP DATA BANK/

their own private prefix code for | CALCULATOR
controlling the repeater. Touch-

tone commands and DIP Featuring an extra-large 10-digit
! switches are used to control the | LCD and sophisticated Euro-
: ol : g repeater options, such as the style design, Texas Instruments’
= Sasliice e WBRNUEER® | courtesy tone, transmitter hang | T/-3400 Europa data bank/cal-
? time, time-out timer, toll restric- culator stores up to 125 names
i self-diagnostics and is easily tion, autopatch, Morse code ID, and telephone numbers and
| expandable. A complete line of repeater on/off, and line on/off. provides calculator, clock/alarm,
peripherals is also available, in- The MFJ-2040 repeater con- and appointment-schedule
cluding sensors, a custom steel troller costs $449.95. The functions as well. Each two-line
enclosure, sounders, and bat- MFJ-50 voice ID and MFJ-51 5- | entry in the telephone directory
teries. second voice-message PROM can accommodate a name, an
The Knight Patrol talking se- each cost $39.95. For more address, and several phone
are gathered and directed to- curity system costs $250.00 in information, contact MFJ Enter- | numbers, with 36 characters on
ward the phone inside the car. kit form and $295.00 pre-as- prises, Inc., P.O. Box 494, each line. Long listings can be
Because the IVR-3 has no cou- | sembled. Shipping and handling | Mississippi State, MS 39762; read by scrolling the display left
pling box, no coupling losses charges are an additional Tel: 601-323-5869 or and right. Confidential entries
are introduced. The repeater $10.50. For further information, 800-647-1800 for orders; Fax: can be protected with a secret
features a 3-dB gain on the contact Paladin Electronics, 601-323-6551.
mast and 4-dB forward gain on 19425-B Soledad Canyon Road, CIRCLE 113 ON FREE
the horizontal components. Suite 333, Dept. P.E., Canyon INFORMATION CARD
Simple to install and use, the Country, CA 91351.
IVR-3 does not require hole CIRCLE 112 ON FREE
drilling or a cable or power INFORMATION CARD SURROUND-SOUND
hookup. SPEAKER SYSTEMS
The IVR-3 celiular repeater
has a suggested retail price of | REPEATER . To use as complete systems or
$69.95. For further information, | CONTROLLER WITH 10 supplement their other
contact ORA Electronics, 9410 | AUTOPATCH speaker systems, Now Hear
Owensmouth Avenue, This, Inc. has introduced the
Chatsworth, CA 91311: Tel. The MFJ—2_0¢_10 repeater control- | model 1C center-channel password. The appointment-
818-772-2700. ler with built-in phone patch speaker and the Zero 3-Pack, schedule function allows users
CIRCLE 111 ON FREE offers programmable Morse- which consists of three mini to store information about ap-
INFORMATION CARD code ID, ring detection for re- speakers. The 1C center-chan- pointments by date in
verse autopatch, input and nel speaker has magnetically chronological order. An alarm
output ports, and cross-band function is provided that can be
KNIGHT PATROL linking. An optional voice ID ( B T set to give the user an audible
ALARM MFJ-5_0) |§ also available. In- reminder. A 12-hour digital clock
stallation is easy; the instruction conveniently displays the time,
Combining the benefits of pro- manual provides step-by-step day, and date. As a calculator,
fessional-type alarm systems instructions, and standard “D”- the TI-3400 Europa adds, sub-
with speech synthesis, Paladin’s | style connectors for all control tracts, multiplies, divides,
Knight Patrol offers peace of and audio lines are included. calculates percentages, and

mind at a reasonable price. The | Hardware schematics are aiso
microprocessor-controlled alarm | provided. The software puts the
system is available either as a
kit (pictured) or as a pre-as-

has a three-key memory.

The TI-3400 Europa has a
suggested retail price of $65.00.
For additional information, con-

sembled PC board. The m e o tact Texas Instruments,
firmware supplied with the kit shielded drivers, a high-gloss Consumer Relations, P.O. Box
EPROM offers a preprogram- black finish, and measures only 53, Lubbock, TX 79408; Tel.
med, 240-word vocabulary for 12 x 72 x8'% inches. The Zero 806-747-1882. [ ]
alarm responses or status up- _ 3-pack contains both rear and CIRCLE 115 ON FREE
dates. With a 24-hour real-time center-channel speakers in one INFORMATION CARD




Discover Your GCareer Potential In The
Fast Growing Field Of High-Tech Electronics!

CIE Gives You The Training You Need to Succeed...

At Your Own Pace...& In Your Own Home!

If you're anxious to get ahead ...and
build a real career...you owe it to
yourself to find out about the Cleveland
[nstitute of Electronics!

CIE can help-you discover your
career potential in the fast growing
field of high-tech electronics. A career
that will challenge and excite you
every day...reward you with a powerful
feeling of personal accomplishment...
and deliver a level of financial security
you may have only dreamed of before!

As the leading school in home-study
dectronics, CIE has helped over
150,000 students in the U.S.A. and
aver 70 foreign countries get started in
this exciting field. To find out how CIE
could be helping you...read on...then
send for a CIE catalog TODAY!

A Growing Need For

Trained Professionals!

The career opportunities shown here
aie only a few of the challenging, high-
paying careers you could enjoy as an
elactronics technician.

You could be the “brains” behind the
scenes of an exciting TV broadcast. ..
trouble-shoot life-saving medical equip-

ment...design exotic new aeronautics
systems...CIE's job-oriented programs

Consumer Electronics

Military Electronics

offer you the quickest possible path to

Practical Training...
At Your Own Pace.
Through CIE, you can train for your
new career while you keep your pres-
ent job. Each course allows a gener-
ous completion time, and there are
no limitations on how fast you can
study. Should you already have some
electronics experience, CIE offers
several courses which start at the
intermediate level.
“State-0f-The-Art”
Facilities & Equipment.
In 1969, CIE pioneered the first elec-
tronics laboratory course, and in 1984,
the first Microprocessor Laboratory.
Today, no other home study school can
match CIE's state-of-the-art equipment.
And all your laboratory equipment is
included in your tuition cost. There is
no extra charge—it's yours to use while
you study at home and on the job after
you complete your course!

Earn Your Degree To
Become A Professional
In Electronics!

Every CIE course you take earns you
credit towards the completion of your
Associate in Applied Science Degree, so
you can work towards your degree in

the career of your dreams! And CIE also features
miitary and union re-training, to build on what
yau already know.

Dozens 0Of Fascinating
Careers To Choose From!

ven if you aren't sure which career is best for
you, CIE can get you started with core lessons
applicable to all areas of electronics. As you
ardvance, C1E makes job opportunities available
to you through the bimonthly school paper,
Thz Electron.

stages. And CIE is the only school that awards you
for fast study, which can save you thousands of
dollars in obtaining the same electronics education
found in four-year Bachelor's Degree programs!

Personal Training From A
Renowned Faculty.

Unlike the impersonal approach of large class-
room Study, CIE offers you one-on-one instructional
help 6 days 2 week, toll-free. Each CIE lesson is
authored by an independent specialist, backed by
CIE instructors who work directly with you to
answer your guestions and provide technical assis-
tance when you need it.

o, wseresTs oo sscymonmcs |

Send For Your
Catalog Today!

CIE World Headquarters
| Cleveland Institute of Electronics, Inc.
| 1776 East 17th St., Cleveland, Ohio 44114

! O YES! Please send me your independent study catalog (For your conveniertce,
CIE will have a representative contact you— there is no obligation.}

City/State/Zip

| Age . AwaCode/PhoneNo.
| Check box for G.1. Bill bulletln on educational benefits:

O Veteran O Active Duty

I
|
|
|
|
|
Address Apt# |
|
|
|
|
|
|
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By Byron G. Wels, K2AVB

Holidaze

THINK TANK

his is the time of year

that we all celebrate
the holidays and enjoy our
families. Most of us fend to
eat and drink a bit too
much. As a result, we make
new years resolutions—
promising to take off some
weight, watch our diets,
and in general, behave a
bit better—but usually faiter
on that promise by no later
than January 2nd. and go
right on with our feeding

I recently lost my medical
as a pilot. That doesn't
mean that I'm not allowed
fo fly anymore, | just can't fly
as "pilot-in-command.” My
friend Hawk (he owns a
Cessna 172 Skyhawk) and |
discovered a restaurant at
the New Haven, Connecti-
cut girport, where they
serve two 1%2- to 2-pound
lobsters, fixed any way that
you like them for thirteen
dollars. Occasionally, we'll

D1 -
o IN5401 2 S24
T T LsmeTy ™ A
e | 71000 c3 AD[ aaq c4 [ v
oc i + C2 1 ! A + | ouT
INPUT ! = | T s — 2 152
> - e Crah3—0
| | = R2 :" R3 e
= E i }
O e e 4092 SfEfz $1-b »‘// LED1 < R7
£ Zia
i 81 a?_._':'____ 'L —
— 0 T £R4 ]| %re
| e 31800
PLY - L - T [ D—‘ 1
117VAC < R5 R10 R11 -4
n 5602 (5500 1802 | 1800 ¥ 1800
‘3"_%‘? A

Fig. 1. The Step-Variable AC Adapter uses a common three-terminal regulator circuit with
adjustability provided in an uncommon way.

frenzy! Oh well, to tell the
truth, | don't drink anymore
(or any less, either)),

I'm sure you've heard the
expression “computer illite-
rate.” I've got a friend who's
a “technological illiterate.” |
first discovered that fo be
frue when he asked me
how long it takes to have
videotape developed. Then
on a trip by air, he tells me
that he knows it's the wind
blowing over the wing that
makes an airplane fty, and
that he understands that
the propeller blows wind
over the wing. But a jet
plane has the engines in
the rear. How does a jet fly?
The capper came when he
looked out the window of
the plane and asked “How
far away is the horizon?”

fly up there for dinner, and
really pig out. And occa-
sionalty, when he thinks of it,
he'll let me take the con-
trols. It's a real hoot.

In most industries, you
learn your craft or trade,
become more proficient
with practice, and (pro-
vided that luck is with you)
you manage to make out
through the course of your
working life, Electronics
doesn’t work like that. No,
our field is constantly
changing and improving. if
you don't keep abreast of it,
you simply drop out. So very
much has changed in so
few years, that it becomes
Q constant, never-ending
struggle just to stay on top
of the Iatest developments.

| often wonder how to-

day’s electronic schools can
keep the students constant
with the changes. To add to
the complexity of electronic
life, the new developments
demand a constant and
continuous course of study,
which has resulted in spe-
cialization. We become
interested in one specific
area of electronics, and
hone our skills in that area
fo a fine edge, often ignor-
ing other areas. That's a
shame, 100.

The guy who devotes
and dedicates himself to
amateur radio or communi-
cations, might miss the
opportunity to apply some
of the technology now
available in, for example,
laser technology, to his own
sphere of interest! While no-
body can know all things,
its a good idea to occa-
sionally take a sideward
glance into another field
and just see what's doing
on. For those ready to take
that sideward glance, lets
see whats in this month’s
mail.

STEP-VARIABLE AC
ADAPTER

After getting “snookered”
by all the under $10 adapt-
ers that use small, mutti-tap
transformers that vanish
after any sort of load de-
mand, | came up with the
following variation of the
LM317T adjustable voltage
reguiator fo yield this step-
variable DC power-supply
(see Fig. 1), which can be
fed from an AC outlet or
from your car battery.

At the heart of the gircuit
is the LM3177 adjustable
regulator, which is set up
pretty-much in the conven-
tional way, except instead
of a single 5k potentiome-
fer tied to the regulator’s Ay
terminal, a switch with a




number of fixed resistors are
used. That variation gives
regulated fixed output volt-
ages of 3, 6, 9, and 12 volts
DC depending on the level
of voltage fed to the circuit.

Resistors R2—-R6 control
and set the voltage output
of the regulator (U1). Re-
sistors R6—R10 control the
current to the power-on LED
by adding series current
limiting as the different volt-
age settings are used.

and continually variable
power supply rolied into
on= simple circuift

—Bob McVay, Troy, OH

Good going Bob. It just
goes fo show you that with
a little imagination and a
bit of know-how, anything
can be accomplished!

PRINTER “ERROR”
ALARM

What can be more frus-
trating than to have a

printer quietly shut down
while it’s spitting out a file or
report, especially when
you're away from it and you
return when it should be
complete only to find that
nothing has happened?
Unfortunately, until now, my
printer never had a beeper,
buzzer, or anything else to
alert me to such a con-
dition. Whenever it had a
paper feed or format error
problem, it just quietly shut

itself down and waited for
me to correct the situation.
See Fig. 2. Somewhere, in
the deep, dark recesses of
digital circuitry, one can
find an “output” logic level
that is either high or low
whenever the printer is in
the normal operating state.
The output can be from a
control flip-flop or other
logic device. The idea is to
find such a place that
changes logic level from

Diode D1 offers reverse pro-

either a high to low or a

tection if a device is wired RTA - #m i " . = | 1o high state when the
for reverse polarity, and if it LOW TO HIGH 1N914 10MEG “T~2 121" printer shuts off due to any
s, just fiio switch S2 to re- " == i—h error.
verse the voltage polarity. Ut R2 If you find an output that
bince some tape players 4 1/4 4093 22K goes from low to high then
and other equipment draw 43 o [7 = | wire it to INpuT A IN the cCircuit,
Iots of current, the LM317T = 001 If the output goes from high
ghould be mounted with a 1 /4u41(.];3 & BZ1 o low, feed the signal to
heat sink. k €3 = R3 INpuT B. Diode D1, resistor R1
That's about it, except for 4 (“\ & L 1MED and capacitor C1 form a
one afterthought: An op- INPUT B Ut a° 9 very good time-out circuit
fional DPDT switch and a 5k QGH TOLOW 1/4 4003 8 '94__ to let you manually use the

potentiometer between the
regulator and S1 would of-
fer you the best of both
wrorlds—a step-variable,

Ute
1/4 4093

Fig. 2. Built around a single 4093 quad NaND Schmitt trigger,
this circuit is designed 1o provide print-error indications.

paper feed button on the
printer for the time you se-
lect before allowing the two
oscillators of U1-c and U1-d

Train at

Home to be an

Electronics Technician!

Prifessional training and equipment can help
voli qualify for a dynamic, high-paying career

in your spare time.

As the demand for computers and micro-
processors in business and manufacturing
continues to grow. so does the need for
giialified technicians. It’s not unusual for ex-
ptrienced technicians to earn from $35.000
¢ more than $40.000 a year.* Now there’s
a way you can train for this exciting field
without interrupting your job or home life.

¢ [BM-Compatible
Personal Computer
¢ Digital Multimeter
¢ Digital Logic Probe
¢ Elenco Oscilloscope

Exclusive Extras
That Enhance Your Training

Choose From These Programs of Study

e Electronics & Microprocessor Technology

¢ Industrial Electronics & Microprocessor
Technology

e Computer Servicing & Electronics
Technology

® $pecialized Associate Degree In
Electronics Technology

You Get Professional Equipment
For Professional Training

Depending on the program you select. you'll
perfect your skills using this advanced equip-
ment. included in the price of tuition:

™ Soune U S Bureau of Labor Stiinics

Peoples College introduces some training firsts
to make your learning experience more
complete:

e Accelerated Learning System — a scien-
tifically proven study system that lets you
learn faster and easier than ever before.

*Optional One-Week Seminar — available
with our advanced programs. Conducted

personal guidance.

on “bench™ experience.

eIndustry Certitication Training Guide —
provided with three of our programs.
Gives you first-hand insight into the

For COLOR CATALOG Mail
Coupon or Call TOLL FREE

1-800-765-7247

Programs offered only in United States. Canada. Puerto Rico
awid Virgin Islands. No Obligation, No sales person will call.

Our programs are accredited by the Accrediting
Commission of the National Home Study Council

OF INDEPENDENT STUDIES,
233 Academy Drive ¢ P.O. Box 421768

on our campus near Orlando. Fla. Not ey TTTTTTT T
required for graduation. but a valuable ! YES! I would like to know more about your 1
opportunity to fine tune your skills with : training programs. Send a catalog to: :
y Name — !
*Video Tutor Training Tapes — give youa ) )
permanent. visual record of informative ) Address )
lectures and close-up demonstrations. 1 City 1
*Experience Labs — professionally : State_ Zip - :
designed experiments that give you hands- \ :
) 1
! PEOPLES COLLEGE !

)

1

1

examination you may take for your
professional license.

Kissimmee, FL 34742-1768 |
129

Member. D.1. Peoples Group P 0 1
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LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO 31000 A WEEK, WORKING
FART TIME FROM YOUR OWN HOME!

Secrets
Revealed!

NO Special

“Tools or

Equipment
Needed.

o
THE MONEY MAKING OPPORTUNITY

OF THE 1990'S
IF you are able to work with common small hand
tools, and are familiar with basic electronics (i.e. able
to use voltmeter, understand DC electronics). : . .
IF you possess average mechanical ability, and have a
VCR on which to practice and learn. . . .then we can
teach YOU VCR maintenance and repair!
FACT: up to 90% of ALL VCR malfunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: over 77 million VCRs in use today nationwide!
Average VCR needs service or repair every 12 to 18
months! |
Viejo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos and illustrations) and AWARD-WINNING VIDEO
TRAINING TAPE reveals the SECRETS of VCR mainte-
nance and repair—“real world” information that is
NOT available elsewhere!
Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service op-

oratio FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to: Viejo Publications Inc
5329 Fountain Ave
Los Angeles, CA 90029 Dept. PE

CIRCLE 9 ON FREE INFORMATION CARD

1 Unit 101Lot
Jerrold SB w/Trimode... $99....$70 ...
Suier Tri-Mode... $109...875

Oak KN12 (w/VS)

Scientific Atlanta..

Stargate converter

Panasonic converter...... $99.....$79

30 Days Money Back Guarantee
Free 16 page Catalog

Visa, M/C, COD or send money order to:

US Cable TV Inc. Dept.kpEl2

4100 N.Powerline Rd., Suite F-4
Pompano Beach, FL 33073

1-800-445-9285
For Qur Record

L, the undersigned, do hereby declare under penalty of per-
jury that all products purchased, now and in the future, will
or% be uaefon Cable TV systems \vilhrFro r authorization
from local officials or cable company oflicials in accordance
with alt agplieable federal and state faws. FEDERAL AND
VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL
SQIEMINAL AND CIVIL PENALTIES FOR UNAUTHORIZED

Date:
Signed:

No Florida Sales!
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to operate, which then
sounds an “interupted” tone
alarm after the time-out
period has expired. When-
ever the printer is placed
back into a normal operat-
ing condition, the circuit
becomes inactive.

The time-out part of the
circuit can be established
by using T = RC and the
only IC that you can use is a
4093, preferably an
HEF4093B because it faster
than a CD4093B. The values
shown are what | used, but
you can experiment if you
like.

—John Mastromoro, Pen-
nellville, NY

John, I've had the exact
same problems with my
own printer, but it won't
bother me anymore. I'm
busy wiring that circuit up
for myself!

KEYLESS LOCK

| wanted to construct a
keyless lock for my home,
and toyed around with all
kinds of idecs. | knew that
I'd need a sequential switch
using latches and finally ar-
rived at this circuit.

See Fig. 3. The circuit uses

a four-bit latch (U1). What
makes the circuit sequential
is that the set input of the
first bit latch is tied to the
reset of the second bit
latch, and so forth. That
insures that any bit latched
will be reset by the previous
bit latch. The ECG8314 also
has a master reset (pin 9)
that is tied to the first bit-
latch reset (pin 3). That pro-
vides an added measure of
security for the lock.

The outputs of U1 are fed
to a four-input anp gate
(U2), then to @1 (used as
switching fransistor), which is
used to drive relay K1. A lot
of keypads have common
line switches and thats
what makes the circuit
ideal. You might also be
interested in knowing that
the ECG8314 has an en-
able low (pin 1) that can be
used as a timing circuit,
should that be desired. |
hope that this circuit is
good enough for a book,
Byronl!

—Robert P Johnson, Jr,
Camden, ME

Good enough indeed,
Bob. The book is on the way
to you and | hope you
enjoy it.
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Fig. 3. The Kevless Lock is built around an ECG8314 four-bit
latch (Ul), a 7421 four-input NaND gate (U2}, and a few

additional support components.
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Fig. 4. When continuity is detected by the Low Voltage
Continuity Tester, the output of Ul goes high, turning on the
transistor, which in turn causes the LED to light.

LOW-VOLTAGE
CONTINUITY TESTER
This tester is handy for
froubleshooting digital-
electronics circuits. Most
commercial continuity test-
ers apply approximately
+ 2.8-volts DC at the
positive probe to the circuit-
under-test. This inexpensive
unit applies a mere +0.3-
yolts DC at the positive pro-
pe. It assembles quickly and
2asily on a piece of per-
fboard and can be housed
in a plastic tube. It uses an
LED to signify the on state.
A schematic diagram of
the circuit is shown in Fig. 4.
Here's how it works: When
¢ontinuity is detected by
the probes, the output of
tne op-amp (U1) goes high,
turning on the fransistor,
which in turn causes the
LED fo light indicating the
an state. When no con-
tinuity is detected, biasing
resistors R1 and R2 set the
negative input of the op-

anmp so that the reference
vol*age is more negative
than the positive input; un-
der that condition, the
output of U1 is low and the
LEC is off. The op-amp (U1)
is a CA3130E CMOS-in/bi-
polar-out device that
requires only a single supply
voltage and is therefore
appropriate for this circuit.
The voltage of + 0.3-volts
DC af the positive probe is
low enough so that a PN
junction cannot be turned
on when checking for
shorfs.

—Francisco Serna, Escon-
dido, CA

Francisco, this circuit is
one that all of our readers
ought to have on their test
benches! And I'm certain
that many readers will be
building this one.

INTERIOR

CONVENIENCE LIGHT
This simple circuit adds a

measure of convenience in

INTERIOR
v LIGHT
/- = —
- | o
L BMED la b 2N2222
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[ * ¢ i 27K
L e
01 7| Cpscmimes P ' J_
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[ o1 l* 1 5
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Fig. 5. This circuit can be added 1o your auto’s dome-light
civeuit so that rather than the dome lighi turning off the moment
that the door is closed, it remains on for a pre-determined period

of time.
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the form of light while
you're looking for the cor-
rect key, or fastening seat
belts. The circuit doesn’t re-
quire any cutting into the
cars existing system: it af-
taches in parallel with the
existing wiring.

See Fig. 5. The circuit is
built around a 555 timer
and uses very few support
components. It's a conven-
tional circuit, except for pin
4 (reset), which is tied to pin
2 (frigger) instead of pin 8
(+V.J) as usual. That's so
that when the car door is
open (the door switch is
closed and the interior light
is on), pins 2 and 4 are in a
standby mode just waiting
for the door to be closed
(and the door switch to
open) fo trigger the 555
ond start the “on” cycle. By
doing so. the time the inte-
rior light stays on is always
the same, regardiess of
how long the car's door was

pen.

| used two 2N2222A' in

parallel as the “electronic
switch” for the interior light
to handle the required
power without the need for
a heat sink. The 1N4001
diode (D1) is required to
keep current from retrigger-
ing the 555 timer IC at pins
2 and 4. The time constant
can be varied by changing
the values of resistor R1 and
capacitor C1.

tused a 6.8-pF Tantalum
capacitor for two reasons: |
already had one, and its
small size. The circuit was
assembled on a small
piece of perfboard mea-
suring % x Yainch. |
installed the circuit directly
where the interior light was
located inside the car’s roof.

Make certain that the
pin-8 connection to the 555
and the resistor go to the
hot (+12V) side of the in-
side light bulb. The diode
and the collector of the
2NZ222A goes to the
“op=n" side of the lamp.
You can use any of the

exposed metal of the car
for a ground.

—Pedro R. Schaeffer,
Mexico, D.F

Good shot, Pedro! Your
book is headed down Mexi-
co way.

I

_OSIO
S
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Fig. 6. The Infrared Tester
was assembled from readilv
available parts and operates
ds a4 go-no-go test for
infrared controls.

INFRARED TESTER
Anybody that works on
VCR's knows that all of the
new units use an infrared
LED and two infrared pho-
fotransistors in the end-of-
tape detection system. At

times, it can be difficult to
determine whether or not
the infrared LED is operat-
ing. While there are
infrared-detector cards
available, it is often difficult
to get them inside a VCR.

This circuit (see Fig. 6) is
constructed of readily avail-
able parts and operates as
a go-no-go test for infrared
controls. When $1 is pressed,
power is applied to the
phototransistor and the
transistor is biased on by
the presence of infrared
light. The transistor con-
ducts, causing the LED to
light.

—Delbert LaBo, Rittman,
OH

Okay, Delbert! Its super-
simple, and thats the way
we like ‘em.

That just about fills our
space for this month. Until
next time, send your pet
ideas to Think Tank, Popular
Electronics, 500-B Bi-Coun-
ty Blvd., Farmingdale, NY
11735.

Outstanding value in

/111 BN Protel Easytrax®

Printed Circuit Board/CAD

Protel Easytrax is a new, low-cost design package for PC
and Macintosh users that includes everything required to
produce professional quality Printed Circuit Board artwork.

Our easy-to-learn menu-driven design system breaks the
‘expert barrier’ - you'll be designing in minutes, not hours.
Our comprehensive tutorials guide you through the
program's extensive features that take the tedium out of

When we say professional - we mean through-hole compo-
nent boards of up to 32 x 32 inches with 6 signal layers plus
ground and power planes. A fully independent print/plot

dot mat:ix and laser printers,
Gerber® photoplotting and

CALL TOLL FREE (800) 544-4186

for complete specs and FREE evaluation disks.
53 AIRPORT PARKWAY, SAN JOSE, CA 85110, USA (408} 437-7771, FAX (408) 437-4913

board layout.
program is included which
supports standard plotters,

NIC drill tapes.

ONLY $395

Easytrax can be run on
your PC or Mac!
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field engineers. Case is made of high impact polypropylene,
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Countctersurveillance

Never before has so much professional infor-
mation on the art of detecting and eliminat-
ing electronic snooping devices—and how

to defend against experienced informa-  i.:
tion thieves—been placed in one VHS 4"
video. If you are a Fortune 500 CEO,an !
executive in any hi-tech industry, ora i
novice seeking entry into an honor-
able, rewarding field of work in

countersurveillance, you must
view this video presentation
again and again.

ORDER LINE—CALL TOLL FREE \

Wiake up! You may be the victim of
stolen words—precious ideas that would
have made you very wealthy! Yes, profes-
sionals, even rank amateurs, may be lis-
tening to your most private con-
versations.

Wake up! If you are not the victim,
then you are surrounded by countless vic-
tims who need your help if you know how
to discover telephone taps, locate bugs, or
“sweep” a room clean.

There is a thriving professional service
steeped in high-tech techniques that you
can become a part of! But first, you must
know and understand Countersurveilance
Technology. Your very first insight into
this highly rewarding field is made possi-
ble by a video VHS presentation that you
cannot view on broadcast television, sat-
ellite, or cable. It presents an informative
program prepared by professionals in the
field who know their industry, its tech-
niques, kinks and loopholes. Men who
can tell you more in 45 minutes in a
straightforward, exclusive talk than was
ever attempted before.

Foiling Information Thieves

Discover the targets professional
snoopers seek out! The prey are stock
brokers, arbitrage firms, manufacturers,
high-tech companies, any competitive
industry, or even small businnesses in the
same community. The valuable informa-
tion they filch may be marketing strat-
egies, customer lists, product formulas,
manufacturing techniques, even adver-
tising plans. Information thieves eaves-
drop on court decisions, bidding
information, financial data. The list is
unlimited in the mind of man—es-
pecially if he is a thief!

You know that the Russians secretly
installed countless microphones in the
concrete work of the American Embassy
building in Moscow. They converted
what was to be an embassy and private
residence into the most sophisticated re-
cording studio the world had ever

Bl o

1-800-522-6260

<
known. The building had to be torn

down in order to remove all the bugs.

Stolen Information

The open taps from where the informa-
tion pours out may be from FAX’s, com-
puter communicactions, telephone calls,
and cveryday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
formation drain. Basic telephone use cou-
pled with the users understanding that
someone may be listening or recording
vital dataand information greatly reduces
the opportunity for others to purloin
meaningful information.

The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling telephone
communications. In fact, do you know
how to look for a bug, where to look for a
bug, and what to do when you find it?

Bugs of a very small size are easy to
build and they can be placed quickly ina
matter of seconds, in any object or room.
Today you may have used a telephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the telephone. The sec-
ond bug placates the investigator when
he finds the real thing! And the third bug
is found only by the professional, who
continued to search just in case there were
more bugs.

The professional 1s not without his
tools. Special equipment has been de-
signed so that the professional can sweep
a room so that he can detect voice-acti-
vated (VOX) and remote-activated bugs.
Some of this equipment can be operated
by novices, others require a trained coun-
tersurveillance professional.

/' HAVE YOUR
VISA or MC CARD
AVAILABLE

¥ The professionals viewed on your tele-

vision screen reveal information on the
latest technological advances like laser-
beam snoopers that are installed hun-
dreds of feet away from the room they
snoop on. The professionals disclose that
computers yield information too easily.
This advertisement was not written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the video tape in the pri-
vacy of his home. After you review the
video carefully and understand its con-
tents, you have taken the first important
step in cither acquiring professional help
with your surveillance problems, or you
may very well consider a career as a coun-
tersurveillance professional.

The Dollars You Save

To obtain the information contained in the
video VHS cassette, you would attend a pro-
fessional seminar costing $350-750 and possi-
bly pay hundreds of dollars more if you had to
travel to a distant city toattend. Now, for only
$49.95 (plus $4.00 P&H) you can view
Countersurveillance Techniques at home
and take refresher views often. To obtain your
copy, complete the coupon below or call roll
free.

§ RADIO-ELECTRONICS VIDEO OFFER PE I
8 500-B Bi-County Blvd. :
: Farmingdale, NY 11735 ]
]

' Please rush my copy of the Countersurveillance Techniques |
§ Video VHS Cassetee for $49.95 plus $4.00 tor postage and §
: handling. :
1 No. of Cassettes ordered :
Amount of payment § 1

. ]
Bill my [J VisA [J MascerCard s
Card No. 1
Expire Date / :
Signature 1

1

Name 1
Address 1
City State zip :
All payments in U.S.A. tunds. Canadians add $:1.00 per :
VHS cassette. No foreign orders. New York Stare residents g
add applicable sales tax. ]

CALL TODAY TO ORDER 1-800-522-6260
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It’s ¢ high-voltage apparatus that has earned a place .Ele_CtI;QIM
in histary. Now i¥'s your turn to get in on e fun!

DECEMBER 1990

‘ ‘ wmshust machine? So thats what
its called!” my neighbor said, his
eyes as wide as half dollars. |

often heard that commert.

| fook -he Wimshurst machine off the shelf in
my den and placec it on the desk befare him. |
turnec e handcrank, the black plastiz plates
spun, and sparks jumped pzstween th= metal
globes. "It will create 75.C00 volts,” | com-
mented. He leaned away from the machine. As
the plates spun, the machine hummed and
sparks snapped betwveen the globes. The smell
of ozone soon filled the room.

-

“

BY GFEGORY B. PUTZ

Tre photo or this page and the cne on the
ccver are reprinted, with permission, fram,
bcok #3576 “Fomemade Lightning,” by
R.A. Ford. Cepyrght 1990 by TAE Books, a
division of MeGraw-Hill, Blue Ridge Sum-
mit, PA 17294 Tel. 800-233-1128 or
717-794-219%
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I'm sure that you, 100, have seen a
Wimshurst machine although you may
not have known it's name. You probably
know more about its cousin, the Van de
Graaff generator. Both are electrostatic
generators, but that is where the sim-
ilarity ends. The Van de Graaff gener-
ator creates static charges by friction,
while the Wimshurst device does it by
induction. In the early days of elec-
trostatics, the principle of induction was
also known as “influence.” In fact, the
machine is more correctly called a
*Wimshurst influence machine.”

The Wimshurst machine played an
important role in the early years of
electrostatics. It provided high-voltages
necessary for experiments in X-ray. But
before | tell you how the Wimshurst ma-
chine works, lets take a quick look at
the science of electrostatics.

Electrostatics. Electrostatics was first
noticed sometime in 600 BC when the
Greek philosopher Thales discovered
that amber attracted light objects
when rubbed. The phenomenon not
only demonstrated a fundamental
concept of electrostatics, but also gave
us the word “elektron,” meaning amber
in Greek:

When ltalian physicist Alessandro
Volta invented the “voltaic pile” (or bat-
tery) in 1800, the science of elec-
trostatics changed forever. Volta's new
invention provided scientists with a sta-
ble, dependable source of moving
charges (i.e., DC). This invention was a
turning point in electricity because now
scientists could study elecfrodynamics,
whereas before they were limited to
studying electrostatics.

Triboelectric Effect. It's been a while
since the days of Thales, but we ail know
a few modern ways 10 make electricity
by rubbing. Shuffling our shoes across
the carpet on a dry day causes a spark
between our finger and a metal door-
knob. Likewise, rubbing a glass rod with
flannel and then pulling them apart
causes the flannel to hang unnaturally
towards the rod. The rubbing action
causes the glass to develop an abun-
dance of positive charges and the flan-
nel an abundance of negative ones.
Once pulled apart, the difference in
charge of the two materials causes the
attraction of the flannel to the glass.
The same happens when you rub pa-
per against a plaster wall or wooden
door. It sticks to the vertical surface be-
cause the rubbing creates opposite
charges on the paper and the wall. Try

it with a balloon andyou'll see the same
effect. In each of these cases, rubbing
creates segregated electric charges
and static electricity is the result.

In high school. you probably saw a
Van de Graaff generator. It made
sparks fly, fluorescent tubes glow, and
your hair stand on end when you
touched its dome. The Van de Graaff
generator works in a way that is similar
o rubbing glass with flannel, except

METAL DOME

UPPER
PULLEY

DISCHARGE

+ COMB
H +
|+ MOVING BELT
i+
i+
3l ™ INSULATING
COLUMN
+
- LOWER PULLEY
%
L] B +cHarce
{0 re SUPPLY

/
CHARGE COMB

BASE

Fig. 1. A Van De Graaff generator places
a high-voltage charge on its metal dome
by friction, whereas a Wimshurst machine
charges via induction.

P TC s T B 2 PG A PR
HMHIHEII! This article dﬂﬂi& with and - °
-.Ir:ﬂ-.lzs subiect matter and the use of materals
“@ami substances that may be hazardous to
+heaithiand fife. Do not attempt ko implement or
“ use the information confined hemein unless.
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% such subject malter, materials and sub-
% stances. Neither the publisher nor the author -
-make any representations 35 1o the accuracy of
I the information containad herain and disclalm
gaﬁy Habifity for damages or injuries, whethar
i, taused by inaccuracies of tha information, .
“smisinterpretations of the directions, misap-
“Hplication of the information or atherwise.
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that the rubbing is made continuous by
using a moving belt inside the gener-
ator (see Fig. 1). As an electric motor
turns the belt, metal combs in the gen-
erator's dome and base strip charges
from the belt. As a result, the dome and
base develop opposite charges. Small,
classroom-sized Van de Graaff gener-
ators produce 200,000 volts. Larger
ones, like those used for sub-atomic
particle research, create several-mil-
lion volts.

Glass rubbed with flannel, and pa-
per, or balloons sticking to a wall, and
the Van de Graaff generator are all
examples of creating static electricity
using friction. That is also known as
friboelectric charging. As we men-
tioned, there is another way to create
static electricity and that is by induc-
tion.

Induction. John Canton, in 1753, was
the first to put forward the concept of -
induction of charge. He demonstrated
that when a charged body is brought
close to a neutral body, the neutral
body develops a charge of equal
magnitude but opposite polarity. One
of the earliest devices o demonstrate
induction was the “electrophorus.” The
electrophorus is the simplest elec-
frostatic generator.

Later in 1787, Abraham Bennet, the
inventor of the gold-leaf electroscope,
developed the first simple machine to
induce electrostatic charges. The de-
vice was called a “doubler” because of
its ability to progressively accumulate
static charges. His doubler did not use
friction, but used Canton’s induction
concept to generate separate positive
and negative charges.

New varieties of doublers, or “influ-
ence machines” as they were soon
called, were developed by Nicholson
in 1788, Belli in 1831, and Lord Kelvin in
1860. Also in 1860, Varley built the first
successful high-voltage influence ma-
chine. Other induction devices were
subsequently developed by August
Toepler and Wilhelm Holfz. But it wasn't
until 1878 that British engineer James
Wimshurst invented the first depend-
able device to inductively generate
static electricity. The Wimshurst infiu-
ence machine was born.

The Machine Itself. Before we ex-
plain how a Wimshurst machine works,
its a good idea to describe its structure.
The Wimshurst machine has three ma-
jor parts: rotating parallel plates, neu-
tralizing rods, and collecting combs




[see photos). Today's bench-sized dem-
bnstration units typically have 12-inch
diameter plates. During the heyday of
electrostatics, larger Wimshurst ma-
thines (used for research or powering
early X-ray machines) had multiole
pairs of plates several feet in diamerter.

Each Wimshurst machine develops a
maximum electrostatic potential
tbased on the number of plates used,
their diometer, and the spacing be-
tween them. Interestingly enough, in-
dreasing the rotating speed of the
plates does not increase the maximum
discharge voltage. Only increasing the
riumber of pairs of plates increases the
aischarge voltage.

The plates can be any sturdy, non-
conducting material, such as glass or
plastic (see Fig. 2). The plates are
mounted in pairs, separated by a
guarter-inch gap, on a horizontal shaft.
The closer the plates are mounted to
epch other, the better the machine wiill
operate. The plates are turned by beits
ahd pulleys from a common Crank-
shaft, but they rotate in opposite direc-
tions. A difference in pulley diameters
causes the plates to spin several times
foster than the handcrank.

Metal-foil strips called “sectors” are
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Resources.

Wimshurst electrostatic generators are
available from Edmund Scientific Company
(Cat. No. B70,070), 101 E. Gloucester Pike,
Barrington, NJ 08007-1380; Tel.
609-573-6250, and from The Chem Shop,
1151 South Redwood Road, Salt Lake City,
UT 84104; Tel. 801-973-7966.

See the following books for more informa-
tion:

The Wimshurst Machine: How to Make
and Use I, by Alfred W. Marshall; Lindsay
Publications, Inc.. PO. Box 12, Bradley, L
60915-0012.

Electrostatics: Exploring, Controlling and
Using Static Electricity, by AD. Moore; An-
chor Books, 1948,

Handbook of Electrostatic Discharge
Controls, By Bernard S. Matisoff; Van
Nostrand Reinhold Company, 1986.

Electrostatics: Principles, Problems and
Applications., By Jean Cross; Adam Hilger,
1987.

Homemade Lighining. By RA. Ford, Book
#3576, TAB Books, Blue Ridge Summit, PA
17294; Tel. 800-233-1128 or 717-794-2191.

evenly spaced along the outer surface
of each plate. Those help extract ex-
cess charges from the non-conductive
plates.

The charges that accumulate on the
sectors are removed by pairs of collect-

FRONT PLATE
FRONT

CENTER HUB

DRIVE BELT (FRONT)

PULLEY (FRONT)

HANDCRANK

The Wimshurst machine is composed of many parts. However, not all Wimshurst machines

have Levden jars although this one does.

ing combs made of tinsel threads. Each
pair of combs is mounted on a U-
shaped bracket, with one brush touch-
ing the front plate and the other brush
touching the rear plate. The two U-
shaped brackets are mounted op-
posite one another. They carry the ac-
cumulated charges to the machine’s
discharge balls.

There are two “neutralizing rods” that
span the diameter of each plate and
also have metal tinsel combs on each
end. The front and rear rods are per-
pendicular to each other and are posi-
tioned at an angle of 45°to 60° fromthe
machine’s base.

In addition to the three basic parts of
a Wimshurst machine, they typically
have two built-in Leyden jars, which are
very simple glass and foil capacitors,
Each Leyden jar can be electively con-
nected to a collecting comb by means
of a hinged rod. If the Leyden jars are
not connected to the collecting
combs, then a continuous arc jumps
between the discharge balls when the
handcrank is turned. If the connecting
rods are lifted to fouch the collecting
combs, thena sharp (and intense) snap
of electricity jumps between the dis-
charge balls every few seconds.

It is important to notice that all the
metal parts of a Wimshurst machine
are built with rounded edges. A funda-
mental rule of electrostatics is that
charges find it much easier to “jump”
from a pointed surface than from a
rounded one. Any sharp points on the
machine would allow the charges to
dissipate quickly.

How it Works. Remember that the
Wimshurst machine is an induction de-
vice. It doesnt depend on friction to
make an electrostatic charge. As you'll
see, quadrants of negative and
positive charge are created across the
plates by induction between the front
and rear plates. As the plates rotate,
these positive and negative charges
are syphoned off through the metal
sectors by the collecting combs.

As you may recall, the principle of
induction requires that an object be
initially charged before you can use it
to induce a charge in something else.
That holds true for the plates on the
Wimshurst machine. Even before you
crank the handle the plates have some
static charges on their surface. The
charge is created from the incidental
rubbing and handling of the machine,
and the machine actually amplifies this
initial imbalance of charge.
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Looking at Fig. 2 lets say that quad-
rant CD of the rear plate had a slight
negative charge before the crank was
turned. That would induce a small
positive charge on the front clate in the
same sector. As you turn the crank, elec-
trons on the front plate sector at point C
are repelled by the electrons built up
on the rear plate. That pushes them up
the neutralizing rod to A, which is a
more desirable place to be because
the rear plate has a positive charge
there. That leaves electron-starved
quardrant CD with a net positive
charge, and electron-rich quardrant
AB becomes more negatively charged.

Note that the rear plate—rotating in
the opposite direction—works in a re-
ciprocal fashion: Electrons move
through the rear neutralizing rod from B
to D. So on the rear plate, quadrant AB
becomes more positive and quadrant
CD becomes more negative. That per-
mits the front neutralizing rod to scoop
up more repelled electrons and so on.

Inthe region of the collecting combs,
the front and rear plates have the same
charge. The charges on the plates re-
pel each otherin those areas. That per-
mits the collecting combs to scoop up
the excess charges and send them to
the discharge balls. The charges will
continue to accumulate until surface
leakage or a spark between the dis-
charge balls dissipates them.

You can see the charge leakage by
placing the device in the dark, setting
the discharge balls a good distance
apart, and looking at its corona dis-
charge radiating from the edges of the
plates. You'll also see tiny, purple arcs
around all combs.

Setting the gap between the dis-
charge balls an inch or two apart,
causes a continuous shower of sparks
to jump between the spheres. Con-
necting the Leyden jars to the dis-
charge spheres allows you to separate
the balls by a larger distance fo pro-
duce big crackling sparks.

Demonstrations. Here are some
demonstrations that you can fry with a
Wimshurst machine. For instance, with
the Leyden jars disconnected, move
the discharge balls far enough apart so
that there is no spark when you turn the
handcrank. Light a candle and hold it
close to one ball and then the other. At
the positive ball, the flame will be at-
fracted toward it, and at the negative
one, the flame will be repelled.

For another experiment, hold a
piece of cardboard between the dis-

QUADRANT AB

NEUTRALIZING ROD
(FRONT PLATE) /4

COLLECTING COMBS
(METALLIC)

NEUTRALIZING ROD
(REAR PLATE)

NON-CONDUCTING
PLATE

METAL FOIL SECTORS OPPOSITE CHARGES INDUCED
ON PLATE AND METAL SECTORS
BY METAL ROD OF COLLECTING
COMBS
FRONT PLATE
ROTATION

Fig. 2. This is the charge distribution on the front plate. Front and rear neutralizing rods
scoop the charges up and move them to more desirable quadrants. The collecting combs

can then wisk them away.

Here you can plainly see the Leyden jars
and discharge spheres. The jars are
connected to the spheres by lifting up the
levers attached to them.

charge bails (again with the Leyden
jars disconnected). Allow the shower of
sparks to jump through the cardboard.
Inspect the cardboard and notice that
the hole caused by the spark is bulged

on both sides. That shows that sparks
act like AC current, they oscillate be-
tween the discharge balls,

For a different effect, start by cutting
some kind of shape out of a piece of
aluminum foil. A good example is a let-
ter, such as T or L. Paste the aluminum
design to a piece of cardboard. Using
aknife or razor blade, cut the design in
several places to create discontinuities
in the foil (don't let the cuts exceed Y32
inch wide). Connect each end of the
shape to one of the discharge balls.
Run the machine and watch the arcs as
the charges jump the cuts in the foil.

Safety. You must respect the potential
of any electrostatic generator. Under
normal use, they are safe, but you
should not let that lull you into a false
sense of security. You must never at-
tempt to condense, or store, the
charge they produce without full
knowledge of its dangers. Simply
said, avoid connecting any capaci-
tor fo any electrostatic generator.
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BY JOHN YACONO AND MARC
SPIWAK

Here’s an interesting little gadget that you probably have a use
for—even though you may not be aware of it!

computer is a black box in
A many respects 1o most people.

Especially where something
like the output of your parallel port is
concerned. Lets face it: even using a
logic analyzer, which is something that
mst computer hackers are not familiar
with (not to mention that it's really ex-
pensive), it would still be an arduous
taszk to try and figure out what
character is present at the port. You
would have to examine the logic levels
on fhe eight-bit bus, convert them to @
binary number, and look foramatch on
an A5CIl table.

But why go through all that when you
dor't have to? Our Bifgrabber provides
you with an RCA output jack that pulses
low when any preselected ASCIl code
is datected. The low pulse can be seen
easlly with a logic probe, oscilloscope,
or another, similar instrument. You could
evep attach an LED to the output, al-
though the pulse may be too short to
"seg”’—but more on overcoming that
later

Many of you are probably saying
“why don’t you just connect a printer to
the port and see what it prints?” Well,
that would be fine, except that graph-
ics =haracters can’t be printed on
soma printers, and there are some
characters that can't be printed on any
printer, Also, one reason that you may
want to know what character is being

output at the port is if your printer isn't
working; in which case you obviously
can't see the character. The Bitgrabber
is an easy way to see if the problem is
with your printer or the port itself,

There are other uses that may not be
as obvious. The Bitgrabber can be used
o buzz out parallel-printer and straight
RS-232 cables. It can activate a device
via a relay, optocoupler, or other similar
device upon receiving the right signal.
With a modified output stage, it can
control a large number of devices
using only twisted-pair wiring (very
good for timed remote operation of
household devices for people who al-
ready own a computer—and who
doesn't?).

It can also be used as a test instru-
ment for logic chips. You would set the
detector’s DIP switches to correspond to
the proper input and output values for
a given chip, connect the detector to
the chip with a DIP clip, and see if a low
pulse appears at the detectors output
jack at the appropriate time.

Circuit Theory. The theory behind the
circuit's operation is pretty simple. Let’s
say we wanted to detect the ASCII
character represented by the binary
number 11111111 (character 255) at
your printer port. That character is used
for special purposes and can’t be
printed like other characters, so simply

using your printer to detect its presence
won't work.

If we feed those bits intfo an eight-
input anD gate, the gate’s output would
go high—but only if all eight inputs are
high. Now, if we were to use an eight-
input NnanD gate instead, the only dif-
ference would be that the gate output
would go low when all inputs are high.
As a matter of fact, using a Nnanp gate is
actually preferred, because ICs are
very poor at supplying current to other
devices, but they are pretty good at
sinking it. And we assume that the out-
put will be used to turn on something.
Also, by grounding a devicetoturniton,
the detector’s power supply can be iso-
iated from the device you want to con-
trol. They will share only a common
ground.

Now all thats great if you are only
interested in detecting ASCIl character
255. What about characters with zeros
in them? The obvious answer is to invert
each bit that should be zero before
sending it to the nanp gate. However,
using inverters is a bad idea because
you'll have to rewire the circuit when-
ever you want detect a different
character. Not only that, you could wind
up with phase-delay probiems.

A chip’s phase delay is the time dif-
ference between a change at the in-
put and the corresponding change at
the output. Its like when you're playing
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catch with someone; there is a time
difference between when you catch
the ball and when you throw it. Thats
not to be confused with rise time; the
output of the chip takes time to reach
the peak voltage affer it has “made up
its mind.” Just like when you throw a ball
up in the air; it takes a certain amount
of time for the ball to reach its peak
altitude after it has left your hand. If an
inverter is used along one of the data
lines, it will slow that line down so all the
bits on the bus will not arrive at the NanD
gate at the same time. If the phase
delay is long enough in comparison to
the transmission speed, the device will
fail to function properly.

What we need, then, is a gate that
can be used as an inverter or a buffer.
That way, signals that need inverting will
pass through the same number of
gates as signals that are simply buff-
ered. Further, if that gate can be pro-
grammed to be an inverter or a buffer
with a simple switch, then there'll be no
need to rewire the circuit to detect a
different character. Simply set the
switchesto invert the lines you expectto
be low, and buffer the rest.

The perfect gate for that purpose is
the xor gate. If you hold one of an xor
gate’s inputs high, the compliment (in-
verse) of the other input appears at the
output. If you hold one input low, the
signal at the other input will be buffered
through unchanged.

If you take a look at Fig. 1, you'll see
that the quad xor-gate chips, U1 and U2
do just that. Lets follow the path of the
least-significant bit, DO, for clarity. It
comes into the unit via pin 2 on the
DB-25 connector, and goes straight to
one of the xor-gate inputs. The other
input to that gate would be held low if
the switch connected to itis closed, or it
will float high through its pull-up resistor
in R1 if that switch is open. So with a
switch open, its gate is a buffer, with a
switch closed, its gate is an inverter. If
we invert all the inputs that we want to
be zero, and buffer those we want to be
one, then when the incoming charac-
ter matches the one we're waiting for,
all the inputs to the nanp gate will be
high, thus its output will go low.

Parallel-Interface Handshaking.
Computers transmit more than just
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character data through their parallel
ports; they send controf signals as well.
They also expect to receive signals gen-
erated by the printer. Lets examine
those “handshaking” signals and see
how the Bitgrabber deals with them.
Start by taking a look at Fig. 2. There
we show the four important signal types
and their relationship in time. At the top
are the eight data lines lumped to-
gether as a single band. Don't let that
throw you, the value of the bits is not
important. What is important is the time
at which data is present at the port.
The data being output on lines
DC-D7 starts to change at time 11 and is
available for use by time 2. At t2, the
computer sends a momentary low-go-
ing pulse, called the strobe signal,
through pin 1 to the printer to indicate
that the data is ready and waiting on
the data lines. After t2, the printer can
either output a busy signat (through pin
11). which keeps the computer from
sending more data to the port, or it can
wait until it's ready before sending an
acknowledge signal (through pin 10),
which also keeps the computer from
proceeding. There are a few printers
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Fig. 1. Here is the schematic diagram of the Bitgrabber. The DIP switches allow vou to
set the unit to indicate the presence of any ASCII character.




that halt the computer in both ways,
although to do 5o is redundant.

Now you might be wondering how
the character detector does any hand-
dhaking without any pulse-generating
¢components. Well, the detector lets the
computer “shake” its own “hand.” The
busy line is tied low, which is okay be-
qause the computer doesn’t care
whether or not the busy line gces
through any transitions. As long as the
line isn't high the computer will just wait
for the acknowledge signal. The levef of
the busy line is important, not its
fransifions, that's why the busy-line levels
are drawn bold in the illustration.

The computer must therefore rely on
trie acknowledge line to detect the d=-
vice's readiness. When the computer
sends the strobe pulse, it considers the
fclling edge the start of transmission
(thats indicated by the arrow on that
edlge). By the time the strobe line is low,
the computer has already begun wait-
ing for the acknowledge pulse. Inter-
esfingly enough, the computer ony
cancerns itself with the rising edge of
the acknowledge pulse; it pays no at-
tention 1o the pulse’s logic level or ifs
falling edge.

since the computer starts waiting for
the rising edge of the acknowledge
puise right after the falling edge of the
strobe pulse, we can use the rising
edge of the strobe pulse in place of the
rising edge of the acknowledge pulse.
To eiccomplish that, the detectorhas an
internal connection between pins 1
and 10 and the computer sends itself
what it thinks is the rising edge of the
acknowledge pulse.

Construction. The Bitgrabber is built
usirig very few components, so its size
car; be kept to a minimum. All things
corisidered, wire wrap is the best way to
go for this project. So be sure to use IC
sockets with wire-wrap pins on them for
all of the components except the ca-
oacitors and the voltage regulator. The
wiring job will be easier if youlay out the
parts as they are arranged in the sche-
matic.

All of the connections on the under-
side! of the board are wire-wrapped,
except in instances where there are
marily pins right next to each other that
must be connected together. For ex-
amglle, one entire side of the DIP-switch
package must be wired together, so a
piece of bus wire was soldered directly
to thiz row of pins. Using bus wire that
way will save you from a lot of wire
wrapping.

DATA

STROBE
(FROM COMPUTER)

BUSY I |
(FROM PRINTER)
ACKNOWLEDGE | ]
(FROM PRINTER)

Fig. 2. Here are the important timing
signals on your parallel port.

The unit connects to your computer
with a DB-25 connector (PL1) crimped
onto the end of a length of ribbon ca-
ble. If you look at the schematic, you'll
see that pins 14-17 are unused, so don't
connect them to the perfboard. Also,
pins 1and 10 just have to be connected
to each other, so that’s two more wires
that don’t have to be connected 1o the
board.

Altogether, only 19 of the 25 wires in
the ribbon cable have to be con-
nected to the board. For added
strength though, the unneeded wires
are cut off affer entering the case
(more on selecting the case in @ mo-
ment), and pins 1 and 10 are connected
inside the cabinet, The other 19 wires are
soldered to individual wire-wrap pins on
the top of the board, fo make wire wrap-
ping on the underside nedter.

Other components, such as the RCA-
type output jack for J2, and the coaxial
DC power jack (J1) are optional. You
can use any kind of output jack that
best suits your needs, and an on/off
switch can be substituted for J1. You
could omitthe on/off switch as well,and
simply plug inthe unit when you need it.

The connections to the jacks were
made using stranded wire soldered di-
rectly to the wire-wrap pins on the IC

A small piece of perforated construction
board is all you need to build the circuit.

PARTS LIST FOR THE

BITGRABBER
SEMICONDUCTORS
L1, U2—741.586 guad 2-input XOR-gate,

integrated circuit

U3---T41.830) B-input NAND gate,
integrated circuit

U4—T80S, 5-wvoli regulator, integrated
circuit

ADDITIONAL PARTS AND MATERIALS

Ri— i knhm, 16-pin, BIP resistor
network {Digi-Key 761-1-R100, or
similar)

C1-C4-0.01-pF monolithic capacitor

S1—#-position DIP switch

PL1—DRB-23 male connector

N—DC power socket

J2—RCA phono jack

Cubinet, circuit hoard, 6-volt X power
supply, 25-conductor ribbon cable, 16-
pin wire-wrap sockets, 14-pin wire-
wrap sockets, solder posts, wire-wrap
wire, bus wire, solder etc.

sockets, Wire-wrap wire can be used,
but it breaks quite easily when wiggled
back and forth.

The prototype was built with the in-
tention of it being the only thing con-
nected to the parallel port, However, if
you wish to connect it in-line with a
printer, for example, simply crimp an
additional connector of the appropri-
ate gender and type onto the ribbon
cable, and disconnect the wires from
pins 1, 10, and 11 inside the project box.

Testing the Unit. Lets test the circuit
now, before installing it in a case, but be
sure to put the board on a non-con-
ductive surface during this step. With
your computer off, plug the Bitgrabber’s
DB-25 connector into the parallel port.
Plug the wall-transformer power supply
info a surge-protected AC socket and
connect its output plug to the Bitgrab-
ber. Connect a logic probe, a pulse-
detecting multimeter, or an oscillo-
scope to the detector’s output. Now set
the switch bank.

The desired character is selected by
setting the bank of switches to the
character’s ASCli code as mentioned
earlier. Table 1 contains the binary
code for all 256 IBM-compatible
characters. Note that on = 1, off = G,
$1-h sets the most-significant bit, and $1-
a sets the. least-significant bit. Now
you're ready to power up your comput-
er and send data to the port.

You needn’t write a program iust to

(Confinued on page 96)
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BY
ANTHONY CHARLTON

guess it's inherited Yankee frugality,

but've always hated to throw awcy

glass bottles. It seemed a waste,
considering all the tfrouble that must
have gone info manufacturing the vari-
ous sizes and shapes that contain the
liquids we purchase. Then along came
an idea on how fo salvage some of
those bottles and turn them into usetul
items. Cut off the neck, and then you
can then make drinking glasses, plan-
ters, vases, lab ware, decorations, artis-
tic creations, terrariums, and even fish
bowls! But how?

Regular glass cutters of the wheel or
scoring-point type proved frustrating
and unreliable since the bottle would
almost always break in the wrong
place. The result was a ruined job, or
one that required extensive grinding to
get it only halfway decent.

Then, in an inspiration, the Hot-Wire
Glass-Bottle Cutter was created. The
Hot-Wire Glass-Bottle Cutter combines
two techniques. The bottle is first scored
lightly and evenly with an ordinary
wheel-type cutter. Then a red-hot wire
heating element is guided over the
score line until a crack forms and neatly
moves along the score line until the two
pieces separate,

The process relies on stress created
within the glass by localized rapid heat-
ing that causes the glass fo crack. The
score line then guides the advancing
crack accurately to its ultimate end.
With practice, that one-two approach
produces a perfect job nearly every
fime. After separation, the cut glass is
smoothed with emery cloth or a similar
product to remove the sharp edges.

The Secret. The core of the project is
its nichrome—a semi-flexible, but very
tough alloy of nickel (61%), chromium
(15%), and iron (24%)—wire heating el-
ement. Nichrome has an electrical re-
sistance of about 65 times that of pure
copper. Because of its high resistance, it
heats up rapidly as current is forced
through it.

There are several alloys of nichrome
made. The prototype was made with
the most often used type and is known
by the names (other than nichrome):
Alloy C, MWS-675, Tophet C, Chromel C,
and Nikrothal-6. Nichrome is widely

used for resistance-heater type de-
vices, such astoasters, electric blankets,
and giant high-temperature heaters
used to remove welding stresses in oil
and nuclear power-plant piping.

Perhaps it's most useful property is its
very high maximum working tempera-
ture of around 1800°F Indeed, heat of
that magnitude can easily melt glass.
However, in this project, the nichrome
wire is heated to cherry red; roughly
1200°F which is still below the 1285°F
melting point of common bottle glass.

Wire temperature is very important. If
the wire heating element is allowed to
get too hot, the glass will begin to melt,
leaving a sticky build-up on the wire,
thereby making accurate cutting ex-
tfremely difficult at best. On the other
hand, if the wire does not reach a high
enough temperature, the glass won't
develop sufficient stress at the score
line to cause separation.

There are two factors that control wire




BOTTLE CUTTER

Create colorful decorative
ornaments and useful
implements with
an easy-to-build
cutting assembly

terhperature; resistance and current
Thet resistance of the wire depends or
its gauge and length. Current depends
on the resistance of the wire (including
all of the wire in the current path) and
the applied voltage across it.

Gnce the proper length of wire is
“calibrated” to the supply voltage, you
can replace the old heating element
with' another of the same gauge and
length over and over again without al-
teririg the operating temperature of
the element. Although calibration is
easier using a digital thermometer with
asmall probe, itis not essential for build-
ing the project.

The Power Supply. The power supply
(see Fig. 1) consists of nothing more
than - a heavy-duty, 12-volt, step-down
transformer capable of supplying at
least'5 amps continuously to heat the
24-gauge nichrome wire. Heavier
gauges of nichrome wire require more
energy. A big filament fransformer sal-
vaged from an old tube-type color TV
was used in the prototype. Surplus deal-

ers often have high-current transfor-
mers on sale for virtually peanuts.

At this point, it is important o note
that AC transformers exhibit pecu-
liarities under differing load conditions.
Under light loads, the voltage output of
an AC-transformer may vary substan-
tially from that specified by its manufac-
turer. For instance, the transformer used
in our prototype put out 13.1-voits AC
under light load, and 11.8 volts under a
moderate-to-heavy load. Thats a fluc-
tuation of 11%—even though the unit is
amassive and well-built fransformer. So
to avoid voltage fluctuations a heavy-
duty transformer rated for 12 volts AC
(and no less) is recommended.

A fuse is installed on the primary
winding of T1, along with $1, which is
included for safety and convenience. A
high-brightness LED (LED1) is used to
show that power is being delivered to
the heating element for safety. That's
because, although the wire may have
a red glow (hot enough to sear flesh),
under bright-light conditions the
human eye cannot easily detect that
glow. For that reason, it is recom-
mended that the project not be left on
unattended by a responsible person.
There is also a second indicator (neon
lamp NE1) on the primary side of the
transformer, which is used to show AC
power integrity.

The nichrome-wire heating element
is strung between posts of a wooden
frame and is held clear of the frame
with bolts and nuts. It is important that
the frame be very sturdy so that the wire
does not flex while cutting, or separat-
ing the bottle will be difficult.

Frame Fabrication. Construction de-
fails for the frame are shown in Fig. 2.
The base of the frame is made from a 2-
inch thick piece of plywood (or other
sturdy, non-conductive material) cut fo
8 x 14 inches. Two uprights are at-
tached to opposite ends of the 14-inch
long base. The uprights are fashioned
from ¥a- X 2-inch plywood or hard pine
(yellow pine, for instance) cut to 12
inches. Once the uprights have been
cut to specification, align the two up-
rights with each other and drill holes
through the uprights large enough in
diameter to allow the bolts to slide

through. Countersink the holes if
needed.

Place the two uprights at opposite
ends of the 14-inch length of the base
and align them with each other and
square them with the base. If you hap-
pen to have a wood dowel, tubing, or
rod of some type lying around, thread it
through the holes in the two uprights
and center the uprights on the base to
aid the alignment process. Once the
uprights are aligned and squared with
the base, drill a pilot hole through the
uprights and into the base. That pre-
vents splitting of the wood when the
screws are tightened down.

Dry-assemble the frame, not quite
tightening the screws all the way. Dis-
assemble the frame and coat the mat-
ing surfaces with a fast-drying epoxy.
Reassemble the frame, tightening the
screws to achieve the tightest joint pos-
sible. Once the epoxy has set, the frame
will be very strong.

Install the hardware at the top of the
uprights as shown in Fig. 2 and begin
wiring the circuit, guided by the sche-
matic diagram in Fig. 1. The connec-
tions to the heating element and to the
power supply must be clean and tight.
Since nichrome wili not hold a solder
joint (it gets much too hot in operation)
and the alloy doesn’t braze easily, the
connection is best made by wrapping
afew turns of the nichrome wire around
the bolts at the tops of the uprights, and
squeezing the wire tightly between two
washers by tightening the nuts.

The bolt must be long enough to pre-
vent the heat from the heating element
from charring the wood frame. A 3-inch
bolt was used in the prototype, and
had the added advantage of provid-
ing length adjustability for the wire.
Eventually, the heating element will be-
come tarnished and the connection to
the bolt will increase in resistance.
When that happens, the wire can be
removed, cleaned with sandpaper,
and then re-attached.

The transformer (which is the bulk of
the power supply) may be bolted on
the frame or (as in the prototype unit)
located separately; use the configura-
fion that you find most convenient.
Heavy conductors must be used be-
tween the power supply and nichrome
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heating element to minimize energy
loss. The author used heavy-duty, 16-
gauge, two-conductor iamp cord.
Heavier gauge wire (14 gauge, for in-
stance) may also be used, and if the
lead between the transformer and the
heating element is to exceed 3 feet, a

R1 R2
100K T 2.2K 2]
12V
NICHROME
S1 WIRE
SPST \
F1 D1
oA 1N4001
" iep1 ©
NE-2 >
PL1
117VAC

Fig. 1. The power supply for the Hot Wire
Glass Bottle Cutter consists of nothing
more than a heavy-dury 12-volt step-down
transformer capable of supplying 2-5
amps continuously to heat the 24-gauge
nichrome wire.

N
TO POWER
SUPPLY

larger gauge wire should be used tfo
minimize power losses. The ends of the
lead connected to the frame should be
stripped back 1.5 inches, tinned,
wrapped around the bolts, and the re-
taining nuts securely tightened.

Getting Nichrome Wire. Nichrome
wire can obtained from several
sources. The supplier listed in the Parts
List sells small quantities of the wire.
Mail-order surplus dedalers often carry
inexpensive coils of nichrome wire. And
some well-stocked hardware and elec-
trical supply stores carry it for use in
heating appliances. Heating elements
may also be removed from some dis-
carded older-model toaster ovens, hot
plates (the coiled-wire type), waffle
and clothes irons, etfc.

For the salvage operation, a microm-
eter is a handy instrument to have
around. It will enable you to determine
the gauge of salvaged heating ele-
ments. Micrometers are available from
suppliers of machinists tools and auto-
mobile repair parts. An inexpensive unit

NICHROME

NUT

ALL DIMENSIONS IN INCHES

Fig. 2. Construction deiails for the frame. The base of the frame is made from a 2-inch
thick piece of plywood (or other sturdy non-conductive material) cut to 8 X 14 inches.
The uprights are fashioned from %- by 2-inch plywood or hard pine cut to about 2 X 12
inches. Uprights are then cut to specification, aligned on opposite ends of the length of
the base. The heating element is then suspended between the uprights supported by 3-inch

bolts.

is accurate enough: and if possible, you
can borrow or rent one from your local
auto repair shop.

Remember, the support and power-
supply dimensions given are matched
to a 24-gauge wire heating element.
Once you get the nichrome wire, care-
fully stretch out a section about 2 feet
long. Remove the coiling by clamping
one end in a vise and tugging at the
other end until the wire is fairly smooth.
Don't worry if it's a bit wavy; the heating
and pressure that it will be subjected to
will straighten it out as you cut your first
bottle.

Assuming that you use 24-gauge nic-
hrome wire and a 12-volt power supply,
the active length of the element will be
1012 inches. Since each transformer is
a little different, you may need to ex-
periment with the wire length to
achieve the proper temperature
range.

When the heating element is sub-
jected to current, the glow is Clearly
visible in a darkened room; a blood-red
glow is too cold, cherry-red is okay, or-

DETAIL

1/4 INCH x 3 INCH
MACHINE SCREW

T0
POWER
SUPPLY

WASHERS

NUT

STRIPPED & TINNED

24 GAUGE
NICHROME WIRE



PARTS LIST FOR THE
HOT-WIRE GLASS-
BOTTLE CUTTER

DI—IN4001 1-amp, S0-PIV rectifier
diode ;
LEDI1—Bright red light-emitting diod
R1—100,000-0hm, Y4-watt. 5% resistor
R2—2200-ohm, Ya-watt, 5% resistor
T1—12-volt, 2-5 amp, heavy-duty
transformer
NEI—NE-2 neon lamp
| S1—SPST switch
Fl—2-amp fuse
PL1—Line cord with molded plug
| 24-gauge nichrome wire, Y-inch
. diameter 3-inch bolts. Y4-inch hex
: nuts, Ya-inch flat washers, coarse-
| thread machine screws, C clamp, 90-
| degree angle bracket. wood, 16-gauge
. or (larger) line cord, 5-minute epoxy,
i emery cloth, wheel-type glass cutter,
| wood screws, fuse holder, insulated
i staples, etc.

1§4ote: A 3-foot length of 24-gauge

41 nichrome wire is available for $3
postpaid from Allegro Electronic
Systems, 3 Mine Mountain Road.
Cornwall Bridge, CT 06754. Order

L stock number 3-MWS-675. Free

{ Technical Assistance for this project is

available by calling 203-672-0123

weekday mornings from 9 until noon

1 Eastern time.

arge-red is the best. Caution: The wire
should not get orange (that's too hot) cr
yellow (way too hot). Too short a length,
or oo much power will result in excess
temperatures, which will produce an
ordnge or yellow glow. The wire should
belhot enough to immediately char
any piece of wood that contacts it. It
shc‘uld not be hot enough to stick tc
glass.

Start with 16 inches of nichrome wire.
Streifch the wire between the two up-
rights, and fasten one end, and tem-
porgrily attach the other end to the
opposite support. Check for the proper
terrperature range by turning on the
power supply. After about 6 to 8 sec-
oncs the heating element should glow
chefry-red to orange-red.

The wire's hot resistance is quite a bit
more than its cold resistance. Because
of that, the power supply has to work
hardest when the wire is cold. Shorten
the wire as needed to obtain the cor-
rect cherry- to orange-red glow. Once
the proper temperature is obtained,
fasten the ends of the heating element
permanently to the supports.

Cut off the excess wire by making a
nick with a file and flex it untit it breaks.

wO00D
SCREW

12
\AEN&ONS IN INCHES

BRACKET FOR
~HOLDING GLASS

CUTTER
12

WO0O0D
SCREW
ANGLE BRACKET

SLIDER

Fig. 3. Deiails of the scoring jig’s construction. The scoring jig is nothing more than two
pieces of hard wood attached at a right angle, and a slider made from.a block of wood
and an angle bracket. The jig also has a slot cut into one edge for u glass cutting to0l.

The adjustable slider makes for easy positioning of the score line along the bottle’s length.

allowing you 1o sever the bottle at almost any point along its length.

{Ordinary wire cutters will not work on
nichrome as it is such a hard alloy)
Once the proper temperature is
achieved, measure the length of the
heating element and put a sticker with
the measurement somewhere on your
project for reference when the ele-
ment is replaced.

Building the Scoring Jig. The second
part of the project consists of a scoring
jig: see Fig. 3 for details of its con-
struction. The dimensions given assume
that you'll be using the jig for fifth- (25.4
milliliter) or liter-sized botties. An ordi-

nary wheel-type glass cutter is posi-
tioned in the scoring jig to etch a score
line around the circumference of the
bottle. Here the most critical dimension
is determined by relationship of the cut-
fing wheel angle to the bottle side. The
cutting wheel of the glass cutter should
contact the bottle at about the center
to slightly above it. An easy way to de-
termine the proper position to draw a
line down the center of both sides, level
the bottle, and see where the wheel
touches the bottle.

Smaller diameter bottles may be
scored on the same jig by putting a
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board of the proper thickness under-
neath to bring the wheel’s touch point
into compliance. Interestingly, larger di-
ameter botties are more forgiving of
wheel angle.

Once you determined the proper
position for the glass cutter, the glass
cutter is mounted in the scoring jig as a
permanent fixture. For real flexibility, you
should make the score line position ad-
justable along the length of the bottle,
enabling you to move the score line up
and down the length of the bottle. The
prototype was designed with a mova-
ble slider {back stop) for positioning the
score line along the length of the bot-
fle.

The scoring jig was made from hard
pine or plywood for mechanical
strength. Asteel angle bracket wasthen
screwed to the wooden block to form
the slider. A “C” clamp is then used to
clamp the angle bracket, and thus the
slider. securely to the jig at the desired
position. You may want to varnish the jig
on the inside to allow the bottle to turn
more freely as it is rotated against the
cutting wheel. Another trick is to put a
small amount of talcum powder or a
Teflon-based drawer lubricant on the
jig base to allow the bottle to turn more
freely.

The glass cutter is held securely in
place by a tight-fitting notch sawed
into the side of the jig (see Fig. 3), and
prevented from jumping out by a metal
brace screwed to the wood. When the
cutter needs replacement, the brace
can easily be removed, and a new one
installed.

Cutting Technique. Cutting bottles
does involve a little skill. First make sure
the bottle is clean and totally dry. Score
the bottle lightly and evenly (see Fig. 4).
A deep score line actually is self-de-
feating as more paths are created for
the crack to follow. Scores must meet at
the ends. Once the bottle has been
scored, turn on the power to the heat-
ing element, and allow 6 to 8 seconds
for the element to reach operating
temperature.

Rest the score line on the heating
element, as shown in Fig. 5, and gently
rock the bottle back and forth against
the hot wire. Pressing the glass forcibly
against the heating element will not do
the job any faster and may even break
the hot wire. Watch the crack crawl
around the bottle, and precede it
slightly with the wire. Viewing the bottle
from an angle will help. The crack will
look dark and the score line white. Sev-

METAL CLIP HOLDS
CUTTER IN NOTCH
CUT IN FRAME

GLASS
CUTTER

PRESSURE

SLIGHT e \

“C"CLAMP

SLIDER MOVES
BACK & FORTH

/

SCORE

LIGHT TO MEDIUM LINE

PRESSURE DIRECTLY
OPPOSITE CUTTER

Fig. 4. Starting with a clean and totally dry bottle, score the botile lightly and evenly,
with the end of the score line meeting its beginning.

TURN AS CRACK
ADVANCES

NICHROME
WIRE

Fig. 5. Rest the bottle at the score line on the heating element, and gently rock the bottle
back and forth against the hot wire. After a short time (determined by the thickness of the
bottle being severed), a crack will form and crawl along the score line, eventually

severing the boitle.

eral passes are needed in most cases
to cut the bottle through.

Let the wire determine the cutting
pace. Thick glass will take longer to sep-
arate. Thin glass can cut quite fast. A
wine bottle wiil take one to two minutes
to cut; a large mayonnaise jar perhaps
only half a minute due to the thin glass
wall. If the wire is not cutting at all, it may
be necessary to raise the heating ele-
ment’s operating temperature. If a cut
refuses to be finished, set the bottle
aside until it cools, then fry again; the
crack will advance more easily if the
wire touches cold glass than hot.

One technique that might help with
stubborn cuts (thicker glass in par-
ticular) is fo cool the glass surface in the

area of the score with an ice cube and
then gquickly and thoroughty dry the sur-
face with a hand towel. Before the glass
has achdnce toreturn to room temper-
ature, place the scored area back on
the hot heating element. The rapid

- temperature change should cause the

two halves to separate. Never force a
stubborn cut apart; use a gentle pulling
apart pressure, holding the bottle away
from your body.

Be prepared for the bottle halves to
fall apart in your hands! Its a good idea
fo wear gloves when cutting larger bot-
tles. Very heavy bottles such as 5-gallon
jars require that bath towels be laid to
either side of the bottle.

(Continued on page 96)



If your security needs don’t

require the expense and
bother of a professionaily
installed, commercial
burglar alarm,

then perhaps this
project is just

what your budget needs!

BUILD A

BY MARC SPIWAK

Burgliar ALARM

ef's face it, security equipment is
Lno’r just for overly paranoid peo-
i ple anymore. It just makes good
seénse these days to have some kind of
sexcurity system guarding your property
and person. And it doesn't matter if your
equipment warns you of intruders or
keeps them out, as long as it provides
same protection or, at the very least,
gives you some peace of mind.

Dne major problem with security sys-
tems is that they are often quite expen-
sive, especially when you consider the
instailation cost of such equipment.
Even if you are an exceptional do-it-
yourselfer, the job of installing an entire
home-security system is enormous, and
could take an individual several days to
do! And then there's the monthly cost
that's associated with some types of
aldrm systems. It's no wonder thar
spending several thousand dollars or
several days of labor on an alarm sys-
tem is not appealing to many people.

So what do you do? An alternative is
to build the simple and inexpensive
burglar alarm kit described in this arti-
cle. Designed by Heathkit, and sold by
them as their SK-115 Burglar Alarm kit
(see ordering information in the Parts
List), it's a simple circuit that drives aloud
buzzar when either of its two zones are
'rrigggzred—bu'r more on that later.

Some of you are probably thinking
that such a simple circuit can’t possibly

be very effective. But, on the contrary,
the circuit itself is as reliable as any
other, as long as it is properly friggered.
Just because the circuit is very simple
does not mean that the unit can't pro-
vide adequate protection for at least
one room, such as your bedroom. The
sound emitted from the buzzer is cer-
tainly enough to wake even the deep-
est sleeper should an intruder enter
either the door or window.

Zones. Looking at the schematic di-
agram in Fig. 1, you can see that the unit
has two zones. What that means, is that
two separate entry points can be
monitored, either both at the same
time, or individually. That would be
useful if, for example, you wanted to
monitor the front door of your home for
intruders, but were having a cookout in
the backyard and wanted to leave the
back door free for people to go in and
out. Of course, if you were going to be
out, you would want to have both doors
monitored.

The way that the circuitis set up, Zone
1 should be connected to a normally
closed switch and Zone 2 to a normally
open one. Zone 1is well-suited for noti-
fying you if a window with foil tape is
being broken into, but can be oper-
ated with any kind of normally closed
switch that you can find, and it does not
have to be used on a window. Zone 2 is

suited for use with a mercury switch,
which will lend itself to many unusual
applications. But, of course, any kind of
normally open switch will do for Zone 2.
Keep in mind, though, that there are all
kinds of specialized switches for security
applications, and they come in a wide
variety of normally open and closed
configurations. SO you can use either
zone for just about any kind of applica-
tion you can think of. You could even
monitor a window for either being
broken or lifted open.

Circuitry. As for the circuit itself, you
can see from Fig. 1 that it is very simple.
Switch $1is the main power switch, and
S2 and S3 are for Zones 1 and 2, respec-
tively. Switches S2 and S3 operate as
follows: $2 normally pulls the anode of
D1 to ground, preventing it from con-
ducting. If S2 is opened, D1is allowed to
conduct, which puts a positive voltage
on the base of Q1, causing that tran-
sistor to turn.on.

Switch S3 is normally open, but if it is
closeq, it directly supplies a positive
voltage to the base of Q1 and, again, it
turns on. Whenever Q1 conducts, SCR1
turns on, which in turn drives the buzzer,
BZ1. Because an SCR is used, the buzzer
will remnain on even if S2 or S3 is retuned
to its original position. Only if the power
is removed from the circuit via $1, will
the buzzer shut off. Even then, if the
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Fig. 1. The alarm is a simple circuit that drives a loud buzzer when either of its iwo zones

are riggered.
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Fig. 2. If you want 10 build the project
from scratch, here is a foil pattern for the
printed-circuit board.

power is not left disconnected for ap-
proximately 15 seconds, the alarm will
turn on again.

The circuit is powered from an ordi-
nary 9-volt battery, for which a battery
clip is provided. However, you can
power the circuit from a 9-volt AC
adapter or other similar supply. With a
little bit of experimenting, you could
probably use a much more powerful
siren, provided that you power it from
an appropriate source. But those kinds
of circuit modifications are left entirely
up 1o you.

Construction. Building the circuit re-
quires no special skills other than basic
soldering fechniques. For those of you

who want to build the project from
scratch, a foil pattern for the PC board
is provided in Fig. 2, and Fig. 3 is a parfs-
placement diagram. Simply instatl
each part on the printed-circuit board
in the order that they appear in the
Parts List.

The only thing that requires some ad-
ditional explanation is the buzzer. It's an
ordinary 9- to 12-volit DC buzzer with the
positive lead pre-installed. The buzzer
has a tab attached to the back to
which a ground lead is soldered. Actu-
ally, if you were mounting the buzzer on
a conductive surface, such as inside a
metal cabinet, where the cabinet itself
is ground, the ground lead would be
unnecessary. But for our purposes, the

D1
(T
—~RI— +
c1
52> :
+
T
! B BATTERY
i HOLDER

& @

PARTS LIST FOR THE
SIMPLE BURGLAR
ALARM

SEMICONDUCTORS

D1. D2—IN4002 I-amp, 100-PIV
rectifier diode

QI—MPSA20 NPN silicon transistor

SCRI—TI106A1 4-amp. 30-P1V, silicon-
controlled rectifier

RESISTORS

(All resistors are Va-watt. 5% units.)
Rl, R2. R5—470.000-ohm
R3-—1000-ohm

R4—2200-0hm

ADDITIONAL PARTS AND MATERIALS

Ci—47-uF 16-WVDC. electrolytic
capacitor

C2—0.1-pF, ceramic-disc capacitor

Si—SPST toggle switch

S2, S3—See text

BZ|—9- to 12-volt DC buzzer

B1—9-volt transistor-radio battery

Printed-circuit materials, enclosure,
battery holder and connector, foam
rubber feet, wire, solder, hardware,
etc.

Note: The SK-115 Burglar Alarm kit is
available from Heathkit (Heath
Company. P.O. Box 8589, Benton
Harbor, Ml 49022; Tel.
800-253-0570) for $14.95. Contact
Heathkit for shipping and handling
information, or visit your local dealer

ZONE 2
N.O.
—N—
—R4— T T
S RS
Y R

+

BZ1

Fig. 3. When installing the board-mounted parts, be sure that each component is placed
in the correct position, with the proper orientation.

“ground lead is required. So you must

solder a length of wire to the tab, and
then connect it to the printed-circuit
board, as shown in Fig. 3.

Also note that the kit (more on that in
a moment) comes with a battery hold-

er that mounts to the printed-circuit
board. Thats a nice feature, but you
don’t have to use one. Four small
squares of foam rubber are used as
feetto preventthe unit from shorting on

(Continued on page 96)
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pensive and simple, yet unusual

construction project with a number
of attractive applications, here’s just the
thing. Its a small lamp-dimmer circuit,
the variable output of which is wired to
nine tiny parallel-connected lamps
that are lined up inside a long rec-
thngular plastic fube. The bulbs look like
rleon bulbs, the kind we're all familiar
with. But look again. Neon bulbs are
dlear. These bulbs are white. Neon
hulbs produce an orange light. The
light from this collection of bulbs is a
bright fluorescent green.

l f you've been looking for an inex-

Essence of Fluorescence. The phys-
its of fluorescent light is quite interest-
ihg. Certain substances, called phos-
phors, are able to absorb one or more
types of electromagnetic radiation (ul-
fraviolet, for example) and convert at
least part of the absorbed radiation
into light. Note that in this case the
wavelength of the energy going in (UV)
is shorter than the wavelength of the
energy coming out (visible light). The
relationship involved is known as Stoke's
llaw. Energy absorbed by the phosphor
but not emitted as light is dissipated as
heat.
. Early in the commercial develop-
nent of fluorescent lighting devices, it
was decided that the source of energy
would be the ultraviolet radiation cf a
fow-pressure mercury arc. That auto-
inatically placed a limitation on how
the lamps could be designed. The reso-
nance line of mercury is 2537 ang-
4troms. Phosphors that did not respond,
or responded poorly, fo the 2537-ang-
sfrom wavelength could not be used.
The nineteenth-century physicist
William Crookes is famous for his origi-
hal work on gaseous discharge, cath-
pde rays, and fluorescence. One of the
luminous substances used by Crookes
was the mineral willemite—a naturally-
peeurring form of zinc silicate. The max-
imum sensitivity of zinc silicate is very
close to the critical 2537-angstrom
wavelength. That means that mercury
vapor tubes lined with the compound
frre highly efficient sources of illumina-
lion. Zinc silicate containing a trace of
manganese gives off a bright-green
light and is considered an excellent flu-
prescent material.

The Dimmer Circuit. The lamp dim-
mer is a very simple circuit built around
0 T106D1 silicon-controlled rectifier
[SCR). A 100k potentiometer (R1) is used

ELECTRONIC
NOVELTY]
LIGHT|

fo vary the current presented to the
gate of the SCR. That, in turn, deter-
mines the level of current moving
through the SCR, which is the electricity
available 1o light the lamps.

The remaining electronic compo-
nents are as follows: a 2k resistor which
is used to limit the current applied to the
gate of the SCR, and a .033 pF 250-voit
capacitor, which upon reaching a suffi-
cient charge level causes NE1 to turn
on. The in-rush of current through NE1 is
then applied to the gate of SCR1, caus-
ing it to conduct. With SCR1 conducting,
a pulsating DC voltage is supplied to
the string of fluorescent lamps, exciting
the gasses within the glass envelopes.
The neon lamp is used as a gate-trigger
device in this application.

Construction. First of all, you must ob-
tain the miniature fluorescent strip light.
These lights are available from JerryCo,
a science surplus mail-order company
in Evanston, lllinois. The strips are about
11 inches long and require no assembly
or special preparation. See the Parts List
for more information.

Putting the strip-light controller to-
gether is not difficult. But remember
that the circuit runs on 147 volts AC. That

BY STANLEY A. CZARNIK

Have you ever wondered
how light dimmers work?
...or what components
are used to accomplish
the task?

Well here’s vour chance
to peer into

the circuitry

behind such devices
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R1 SCR1
k= g al 00K T106D1
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Fig. I. The light strip controller is a
simple circuit built around a TIO6DI SCR.
A 100k potentiometer (R1) is used to vary
the current presented to the gate of the
SCR. That, in turn, determines the level of
energy moving through the SCR, which is
the gnergy available 10 light the lamp.

l‘-———Z INCHES ——->|

Fig. 2. While the Electronic Novelty Light
is simple enough to be assembled on a
small section of perfboard, this foil
pattern is provided for those who prefer
printed-circuit board construction.

NE1 3
STRIP
@ } ® LIGHT
L [ 4 SCR1
1
c1 |‘
l R2
|
|
o | )]

Lf,‘ PLT

Fig. 3. There are only four components
mounted to the printed-circuit board—
hardly enough parts to screw up. In fact,
the only error that might occur during
construction has to do with the orientation
of the SCR.

The fluorescent light controller’s printed-circuit board is fastened to the inside of a small
plastic project box. The two wires at the upper left are connected to a SPST toggle switch.
The wires at the upper right are connected 1o the 100k potentiometer. The 117-volt AC
input passes through the strain relief at the fur left. The variable output passes through

another strain relief at the far right.

means that a plastic project box, or
some other kind of non-conductive en-
closure is necessary to protect the user.
The box should be atleast 4inches long
and 1%z inches wide.

To make things even more simple, a
foil pattern for the author’s printed-cir-
cuit board is shown in Fig. 2. After etch-
ing your board, install the board-
mounted components guided by Fig. 3.

Once you've selected the enclosure
that will house the circuit board, drill a
hole at both ends of the enclosure; one
for the power cord and another
through which to connect the string of
lamps to the board. It will also be nec-
essary o drill two holes in the lid (or front
panel) of the enclosure for potentiom-
eter R1 and switch $1. The exact location
of the conftrols is not critical, but make
sure your switch is designed for 117-volt
AC operation. Run a 117-volt AC line
cord through a strain relief on one end
of the project box, and the wires lead-
ing to the strip light through another
strain relief on the opposite end.

After connecting ail the compo-
nents, as well as the input and output
wires, place the PC board somewhere
near the center of the box and attach it
to the inside of the enclosure with a
small metal bracket and a couple of
screws.

Applications. There are lots of things
you can do with your new novelty light,
The first thing | thought of is to suspend
the strip light over a small fish tank or
attach it to the inside of a display case

PARTS LIST FOR THE
ELECTRONIC NOVELTY LIGHT

SCRI—TI06DI silicon-controlled
rectifier

R1—100,000-ohm potentiometer

R2—2000-ohm Ya-watt, 5% resistor

C1—0.033-pE 250-WVDC, ceramic-
disc capacitor

NEI—NE2 neon lamp

SI—SPST toggle switch

PL1—I17-volt AC plug with line cord

Printed-circuit board materials, miniature
fluorescent strip light, enclosure,
strain reliefs, small metal bracket,
wire, solder, hardware, etc.

Note: Miniature fluorescent strip lights
are available from JerryCo Inc., 601
Linden Place, Evanston, lllinois
60202. Telephone: (312) 475-8440.
One strip light {(catalog number
20204) sells for $2.25. The company
requires a $12.50 minimum order and
a flat $4.00 fee for shipping and
handling. The JerryCo catalog is SO
cents.

or a bookshelf. A fluorescent art project
is yet another possibility.

One final note. The dimmer circuit
seems 10 work best after the unit has
been switched on for a few minutes.
Then turn the potentiometer knob back
and forth slowly for the desired level of
illumination. Set the control carefully to
a high resistance and the fluorescent
glow will begin to flicker. It's an interest-
ing effect.
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One Computer,

with the Works!

PS/1 COMPUTER. Manufactured by IBM
Corporation, US Marketing & Services,
1133 Westchester Avenue, White Plains,
NY 10604. Price: $999 to $1999.

There are innumerable people out there
who would like to use a computer. but who
are terrified of them-—or, more accurataly.
fearful of looking and feeling dumb waen
they try to buy or usc one. To some extent.
that anxiety is realistic: to the uninitiated.
the world of computing is a complex. al-
most unnavigable maze. Some opt to hire
a guide—usually someone who doubles as
a computer salesman—but after the guide
walks them through once or twice. the new
users are on their own when they lose their
way or hit a dead end. Many have optad,
instead, to stick with their typewriters. cal-
culators, and ledger sheets. and lcave the
computers to the experts—and the kids.

IBM. recognizing an untapped wealth
of potential customers. polled thousands
of people with little or no computing expe-
rience and, taking their responses to heart.
came up with a PC designed. in its
simplicity. to allay their fears and to meet
their needs. The PS/1 is intended to bz a
breeze to hook up even for complete begin-
ners. and—with DOS, an integrated soft-
ware package. and a modem built ir—
ready to go for the most popular home
applications.

This 1sn’t IBM’s first attempt to reach
that market. In the early 1980, their PCjr
wats introduced with great fanfare. but nev-
er lived up to the hoopla. its embar-
rassingly low sales figures were blamed on
# combination of factors: high price. lim-
ited computing power, lack of expzn-
dability, and a poorly designed keyboard.
There were lessons to be learned trom the
PCjr debacle. and it seems that IBM has
learned its lessons well.

The PS/1 is no PCjr. It’s powerful, com-
petitively priced, and expandiblc.
Basically. the PS/1 is an AT-class machine,
running an 80286 microprocessor at 10
MHz. Four configurations are available,
ranging in price from $999 to $1999.
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The least expensive (and least useful)
configuration has a single high-density
3Vs-inch diskette drive. a black-and-white
VGA display, and 512K of memory. The
next step up swaps the monitor with a color
VGA display. and costs $1449. Neither of
those configurations make too much sense
these days. We'd recommend one of the
more expensive variations. which feature a
30-megabyte hard disk. 1 megabyte of
RAM. and either a black-and-white
($1649) or color VGA ($1999) display.

All models come with DOS 4.0 in
ROM, and all offer a number of standard
features, including a two-button mouse. a
parallel port. and a built-in 2400-baud
modem. A number of add-ons are also
available. including: a 512K memory ex-
pansion card ($199), a 5%-inch diskette
drive ($299 for cither the 360K or 1.2MB
versions), an audio card and joystick
($249). and morc.

While the PS/1 isn’t directly compatible
with standard PC plug-in cards. an add-on

adapter card unit. which will allow you to
add up to three standard cards, is available
tor $169. The PS/I isn’t directly compati-
ble with standard monitors. either. That's
because the VGA monitor (which IBM
insists on calling a “Photo Graphic™ dis-
play) also contains the power supply for
the cemputer.

We'd prefer 1o see a fully standard and
compatible PS1. But then again. we're not
the type of people IBM is trying to reach
with this product. So how does it rate on its
main selling point, ease-of-use?

We tried to choose a reviewer who fit
IBM’s target market as closely as possible.
Although she is not a total stranger to
computing—she uses a word-processing
program at work. and has tried a couple of
popular database and spreadsheet applica-
tions—her attitude fits the profile. She has
expressed the opinion that computers not
only have personalities, but that they are
secretive. malevolent, and vindictive

(Continued on page 6)
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Cut! Print It!

DI-TRON SYSTEMS VP1410 VIDEO
PRINTER. Manufactured by Di-Tron Sys-
tems, 1760 Industrial Way #1, Napa, CA
94558. Price: $499.95.
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Gee, we really wanted that Slice-O-

Matic. But the commercial came on just as
we were drifting off to sleep. Now how arc
we going o find out where to send our
$9.95? What was that phone number? By
the time we woke ourselves up enough to
grab a pencil. the information had van-
ished from the screen. There's got to be a
better way! Wait! You mean if we had Di-
Tron's VPI450 video printer we'd be able
to simply press a button a get a hard-copy
printout of the screen?

That’s right. Once you’ve hooked the

Di-Tron printer up to your TV. it's just as
casy to get a photo-sized printout as it is to
turn off your alarm clock. A 4Y4-by-3-
inch printout on thermal paper might be
just fine for gadget freaks like us. But after
we were done playing around a bit. we
asked ourselves why anyone would want a
still picture of a video screen—except for
our hypothetical situation mentioned
above. Since you've probably asked your-
self the same question by now, here’s what
we've come up with.

Nintendo players who record that elu-

sive high score when nobody is looking
can get an instant print of the screen to
prove it to everyone. Would-be do-it-your-
selfers can make a print of each step of a
project as detailed on one of PBS’s hand-
yman shows. You can print your favorite
scene from a home video movie to send to
friends and family. And if a comercial
highlights an upcoming show that you
don’t want to miss, just print out the pic-
ture and tack it up as a reminder.

We've received word of one user who

has the printer hooked up to his security-
system camera. Whenever his doorbell is
rung, the “‘ringee” is captured in a video
print.

If none of those applications does any-
thing tor you, then maybe you’ll like our
favorite: sending a video image to your
computer for use in desktop publishing.
Or perhaps you'd prefer using a transfer
ribbon to make iron-on images. Unfor-
tunately. we'll have to call those porenrial
applications. During our tests, we
couldn’t gzt the software to do its job prop-
erlv. To be fair. we were using a pre-pub-
lication version of the software that we had
pressured Di-Tron to send us. It had no
user interface, and our instruction sheet
was written in pencil by the people at Di-
Tran ‘We were able to view and print the

A samgle printout shows President
Eush answering reporters’ questions
about lraqg’s invasion of Kuwait.

images sent to us by the software, but were
umabk 1o save our own images. We were,
hawever. able to download data using a
standard communications program. We
even were able to display the data in the
torm of an image, but the image was bare-
ly discernible. That's because Di-Tron’s
softaare also takes care of some house-
keepmng functions that we were unable to
duplicate. A working model of the soft-
ware wasa't due to arrive until the day after
our press deadline. but by the time you
read thes, Di-Tron should have its official
refease ready at a price of $35. or $70 for
the advanced version.

The printer operates quictly because of
thz thermal paper and printhead that it
uses. The quality of the image depends on
the paper uscd. Standard fax-type paper

(Continued on page 7)




So You Wanna Be
a Rock’N’Roll
Star

JAMINATOR HI-TECH GUITAR. Man-
ufactured by Worlds of Wonder, Inc.,
4209 Technology Drive, Fremont, CA
94538. Price: Under $120.

Jamming certainly isn’t new to us: We
were practically raised on rock and roli.
When we were six or seven years old, we
received our first album: “*Meet the Beat-
les.” Immediately, a couple of old child-
hood standby’s—our sets of wooden
building blocks and Tinker Toys—were
pressed into roles we’re sure their man-
ufacturers’ hadn’t foreseen. The longest
wooden blocks became “guitars.” and the
Tinker Toy cross pieces were transformed
into drum sticks. as we ook on the person-
as of John, Paul, George, and Ringo. We
turned up the volume on our little portable
phonograph and spent hours dancing
around the “rec” room. jamming to *I
Wanna Hold Your Hand.™

As teenagers, too sophisticated for
building-block guitars and not talented
enough for the real thing. we jammed on
““air guitars.” We turned up the volume on
the stereo and strutted around with imagin-
ary guitars. becoming as cool as Keith
Richards, as dazzling as Eric Clapton, and
sometimes wildly smashing our “‘instru-
ments” in a frenzied Who finale.

At age thirty-something, we realize how
silly that must have looked and have more
or less shelved our *l-wanna-be-a-rock-
and-roll-star”” fantasies. While we might
still get up and dance at an occasional
concert, our jamming days are over.

Or are they?

We suspect not, now that we’ve tried the
Jaminator from Worlds of Wonder, the
company that brought us Lazer Tag and
Teddy Ruxpin, the animated tatking hear.
Combining a guitar, keyboards, and per-
cussion with full rock accompaniment, the
Jaminator creates the sounds of an entire
band. The press release promiscs that on
first try **you can truly wail like a psycho
speed metal beast.” We weren't striving
for quite that effect. However, the same
pair of hands that once spent six months
futilely trying to coax *‘Hang on Sloopy™
from an acoustic six-string. simply strap-
ped on the Jaminator. hit the power switch,
plugged in a music Pak. and began playing
“Foxy Lady” aimast like Jimi Hendrix.

We say ‘“‘almost” first, because you
don’t play the Jaminator so much as it
plays itself and, second, because by press-
ing the wrong button at the wrong time—
an easy thing to do until you get the hang
of it—you can create some pretty awful
sounds (or perhaps we merely stumbled
upon the “‘psycho speed metal beast”

effect). Finally, the player’s level of musi-
cal training and aptitude goes a long way
toward determiming the quality of music
created on the Jaminator.

After it’s powered up, you can play dif-
ferent guitar riffs by pressing one of the
thirteen *“frets™ and then pressing one of
the three *‘strings.” Four keys, normally
used to:provide accents, can also be used
to generate stored keyboard routines.
Three percussion pads add drum: effects.
The music you can create is interesting,
bul nct necessarily exciting—until you
push the Start button.

The Start button is what gets your back-
up band in gear The Jaminator comes with
five generic rock-and-roll tunes built in,
and six different Jaminator Paks are cur-
rently available o increase your repertoire.
We tried the ““Lead Rock Guitarists™ Jam-
inator Pak, which included Chuck Berry's
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“*Johnny B. Goode,” *‘Hey Bo Diddley,”
and Hendrix's **Foxy Lady.” The fascinat-
ing thing is that while the “backup band™
was geing through the chord changes, the
guitar riffs that we were playing actually
soundzd like something those artists might
play. And unless you have absolutely no
sense of timing. you can sound pretty
good. You never have to worry about hit-
ting the wrong noté—a built-in **harmon-
ics compensator” adjusts the pitch of the
riffs so that you're always in key.

The other five Jam-Paks include *“Clas-
sic Rock 1 & I featuring selections orig-
inally recorded by the likes of the Rolling
Stones and Led Zeppelin; “Modern
Rock,” with songs from the Police. U2.
and Dire Straits: aid ““Hard Rock I & 11,
on which we didn’t recognize the title of
single song, bat we suspect represents the

{Continued on page 7)

0661 H3GW303d

GIZMO/Page 3 47



POPULAR ELECTRONICS

CIRCLE 53 ON FREE INFORMATION CARD

Home,

Phone E-T

HEATH SD-6230 HOUSE SITTER SE-
CURITY MONITOR/DIALER. Manufac-
tured by: Heath Company, Bentan
Harbor, MI 49622. Price: $129.95.

What does your house do when you're
away? Nothing it's not supposed to. we
hope. Unfortanately. unless you're
“*blessed” with nosy neighbors, you have
no way of knowing for sure. And even if
your house doesn’t normally get itself into
trouble. there are plenty of opportunities
for problems—burglars, fires. and heat-
ing-system failure, 10 name a few.

If you’re like us, you don’t feel comfort-
able leaving your house or vacation home
to fend for usclf. But wouldn’'t you fzel
better if your house would call you at the
first sign of trowble” That idea isn’t as far-
fetched as you might think. Heath's House
Sitter can keep tabs on such things as tem-
perature. strarge {loud) noises, power
failures, and more. If the House Sitter
senses a problem, it will call up to four
different telepkone numbers and give a
spoken report. :

The problen: with most telephone add-
ons is that they rarely operate in harmeny
with answering machines. The House Sit-
ter has an interesting way around any con-
flict. If it’s set to answer on a higher ring
than your answering machine, then-for
most calls the answering machine will
pick up. However, if you call back within
three minutes. the House Sitter will an-
swer on the second ring and give its status
report. So aftes you call in to check for any
messages on your answering machine. you
can call back and see if your house has
anything to add ebout the temperature.
loud noises, or power outages. You <an
also listen to the sounds in the room where
the House Sitter is located. Of course, that
does defeat the “toll saver” feature of your
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answering machine but. we suppose, it's a
small price to pay for peace of mind.

The House Sitter is powered by a wall
transformer. Six “AA™ batteries (not in-
cluded) provide an emergency backup
power supply. The backup supply is very
important. Withou it, even a bref power
failure would cause the House Sitter’s
memory to be erased—including tne num-
bers to be called. the high- and low-tem-
perature limits, and which ring t pick up
on. We found that out the hard way: A brief
power failure reset the House Sitter’s de-
fault conditions. including its default to
pick up on the fourth ring—ihe same as
our answering machine. For that day, our
messages consisted of nothing but the
House Sitter’s status reports.

When the batteries grow weak, you will
be reminded-— verbally—to replace them.
But we'd prefer to usc the buik-in battery
charger with nickel-cadmium batteries.
(A switch in the battery compartment lets
you select the type of batteries vou install.)
The batteries will nower the unit for three
{alkaline) or four (Ni-Cd) hours.

Installing the House Sitter is as easy as
installing an answering macinae—you
simply plug in to the power and telephone
lines. However. Heath inexplicably thinks
it unnecessary to include a duplex jack that
would allow a phene and the House Sitter
to share the same phone jack. Granted,
such jacks are readily available. But we
think that not having one in the box will
certainly frustrate a lot of buyers who will
find that they can’t initially use what they
bought for the lack of a $2 jack.

However, when you do get it all hooked
up. afriendly “Hello!” will greet you. The
digitally recorded voice is very clear and
easy to understand—unless you make a
key-entry error. Then, you'll be able to
understand what the error message says,

but you might not be able to make sense of

it without referring to the manual. Other
than that, the veice messages are very
helpful. An interesting feature is that when
you enter, for example, the low tempera-

ture limit at 40°, you’re prompted with the
words “four” and “‘zero” as you press
those keys. If you later hit the *"What is”
and ““Low Temp” keys. the House Sitter
will respond, “Forty degrees.”

Programming the House Sitter is rea-
sonably easy. Its front panel features an 18-
key membrane keypad that’s clearly
marked. Most of the functions can be pro-
grammed intuitively. We barely had to re-
fer to the manual to get things up and
running. That process includes setting the
home-telephone number and up to four
numbers to be called in the event of an
emergency: setting the low and high tem-
peratures that will cause an alert con-
dition; determining the duration of a power
failure (from 0 to 199 seconds) that will
cause an alert condition; and program-
ming the length of time you can listen to
sounds when you call in.

Under normal conditions, after the pre-
set number of rings the House Sitter an-
swers your phone with a status report.
After that, you can listen to the ambient
sounds for the length of time you selected.
Then the status report is repeated. and the
House Sitter signs off.

When the House Sitter detects a prob-
lem. it calls each of the numbers pro-
grammed, and reports on its condition.
However, the unit doesn’t detect when a
call has been answered. It repeats its ID
telephone number (your number) and then
runs through its status report. At the end of
its report, it asks for a return cail within 30
seconds as an acknowledgement of receipt
of a message. If it doesn’t receive a call
within 30 seconds. it will go on to the next
number. It will run through its status report
whether or not it receives an answer.

When you call in after an alert condition
has prompted the House Sitter to place
those calls. its out-going message will in-
clude an announcement of the phone
number (or numbers) that it catled. That
allows you to call those numbers to see if
the problem has been corrected.

If you have a security system installed,
you can use it in conjunction with the
House Sitter. You can wire a sensor (or the
output of some alarms, including Heath’s
SS-5900 series) directly to the House Sit-
ter. or you can position the unit where it
will hear the alarm. A single loud noise—
such as the breaking of a window—will
not set off a sound-fevel alert. A steady,
loud sound, such as that from a burglar or
fire alarm, will.

The best feature of the House Sitter is its
simplicity. It’s easy to install and to use—
even for the “‘low-tech™ members of your
household, and those who might receive
the call. From our point of view, that
simplicity is also its worst feature. We'd
like to see a way to program the unit froma
remote telephone location and for it to
recognize busy signals and when a call has
been answered. But we’re not complain-
ing. After years of trying, our house is
finally talking to us!



Upstanirs,
Downstairs

HTS MASTERMIND UNIVERSAL RE-
MOTE CONTROL. Manufactured by:
HTS Corporation, 9G Inverness Circle
East, Englewood, CO 80155. Price:
$199.

It’s funny how quickly we become
lspoiled. Do you remember the first re-
mote-controlled TV’s? Everybody laugh-
ed, “How lazy can you get!” Those early
remotes used ultrasonic signals and could
perform limited functions. Usually they
rould control a couple of motors in the
TV; one motor controlled the volume,
while the other controlled the channel se-
lector-——usually in one direction only.
Back in those days BC (Before Cable),
people didn’t mind waiting for the chanrel
$elector to move lazily around its thirteen
positions. Quite the contrary. They were
“wowed™ by the technology.

Despite how quickly the electronics in-
dustry changes. it took quite some time for
femote-control capability to become com-
monplace. And it took some time for man-
afacturers to realize that they couldn’t all
fise the same signals to control different
functions on various types of equipment
tFor instance, pressing the volume button
9n your TV’'s remote control might also

find H
MasterM ik ;

turn off the power on your VCR. Those
were fun times!) Now that those problems
have been ironed out, we’d be surprised to
find anyone reading GIZMO who would
even consider buying any electronics
equipment that didn’t offer remote ca-
pability.

It didn’t take anywhere near as long for
consumers, having aitained the power to
control devices from across the room, to
become jaded. We here at GIZMO are no
exception. Sometimes we complain when
we have o sit up so that the rémote has a
good line of sight over the coffee table.
And we've been known to mutter some
unkind words under our breath when we
pick up the wrong remote and turn the
VCR on instead of the TV off. Sometimes,
it seems like too much work to have to go
into the media room jusst to change stations
on the radio.

Manutacturers have. of course, come up
with solutions. Almost five years ago, G-E
introduced the Control Central, the first
“universal” programmable remote. The
idea has been copied by a number of other
firms, and some new equipment comes
with a remote that caa operate other com-
ponents as well. Those take care of some
of our complaints. But they still work from
a limited distance. and only in line oi
sight.

A new remote, the MasterMind from
HTS addresses just about all of our com-
plaints. It not only “learns” the com-
mands of up to four remote controls, it also

will convert those commands to UHF sig-
nals and transmit them even through walls
to its base unit in another room, which
decodes the UHF signals back to infrared.
Those capabilities earned the MasterMind
a coveted spot in the “Innovations ‘90 De-
sign and Engineering Exhibition™ at last
summer's Consumer Electronics Show.
Products were judged, by a panel of con-
sumer-electronics journalists, on the basis
of engineering innovation, excellence of
physical and functional design, and dis-
tinctiveness.

The MasterMind consists of two units: a
handheld UHF transmitter, and a base unit
transponder. The transmitter will work
through walls, around corners, etc., up to
200 feet away from the transponder, which
must be placed so that if can “see’ your
infrared-controlied appliances.

The MasterMind isn’t for everyone. We
were asked by more than one acquain-
tance, "*Why would | want to change the
TV channel if | were in a different room
and couldn’t see it anyway?” Our answer,
in exasperation, was “to drive whoever
was watching it crazy!”

There are, of course, plenty of sensible
reasons to like the MasterMind, beyond
our petty complaints detailed earlier. In-
deed, as audio and video systems extend
their reach through the house, such a re-
mote becomes almost a necessity. For ex-
ample. almost all stereo amplifiers sold
these days can handle at least two pairs of
speakers. Yet that capability is one of the
most under-used features. What good is a
pair of stereo speakers in the bedroom if
you have to walk downstairs to the living
room to change stations? The MasterMind
also is convenient for those who prefer to
keep the clutter of a home-entertainment
system behind closed doors—in an ar-
motre, for instance. The transponder can
be mounted inside the doors to control the
stereo without opening the cabinet. (Of
course, you’ll still have to open the doors
to watch TV!)

The situation that offers the best argu-
ment for a radio-frequency remote like the
MasterMind is a satellite-TV receiver. Un-
less you’re running a hotel or a Cable TV
head end, you're not likely to have more
than one dish and receiver. So where do
you install the receiver, in the living room
or in the bedroom? With the MasterMind.
it doesn’t really matter. As long as you can
run your audio/video or RF cables from
one location to the other, you can use the
remote to control the receiver from any
location.

The MasterMind offers four different
modes: TV, VCR, CATV, and AUX. You
*“teach” it the proper commands by aim-
ing it, and the remote whose commands
you want it to learn, at the transponder.
You then press the matching keys on each.
LED’s on the transponder let you know
when the command has been learned.

Since there are only 32 function keys on
the MasterMind, you're sure to run out of
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keys before you've finished programming
all of the various functions on your re-
mote. For example. our VCR's remote fea-
tures 38 keys. And the MasterMind
doesn’t have any keys labeled **Program™
or “Start Time.”

Fortunately. you don’t have to pay any
attention to the labels-—you can, for exam-
ple, program the MasterMind’s *“*Mute”
key to contro! your VCR''s tape speed. You
can also program the MasterMind's TV
mode to control both your TV and the
basic functions of your VCR. However,
you'll have to find some way to remember
what you program. The MasterMind offers
no way to re-label its keys, and no conve-
nicnt way to keep a translation chart or
other notes.

Since each of the MasterMind's 32 keys
can be programmed for a function in each
of the four modes. the remote offers a
theoretical limit of 128 different functions.
However. some commands require more
memory than others. so it's unlikely that
you'll be able to program all 128 possible
functions.

Another caveat: The MasterMind isn’t
compatible with all remotes. For example,
it’s not compatible with Bang and Olufsen
equipment, and wasn’t compatible with
the video printer reviewed elsewhere in
this issue of GIZMO. Fortunately. the
manufacturer offers a full refund if it’s not
compatible with your equipment.

We found that, even if it wasn't com-
patible with all of our equipment, the Mas-
terMind was completely compatible with
our lifestyle. n

PSA1 COMPUTER

(Continued from page 1)

characters. A sclf-described electro-me-
chanical kfurz, she ordinarily would not
cven consider hooking up something as
complex as a computer (or a telephone)
without professional help.

IBM has removed the rigors of comput-
er shopping by narrowing the consumer’s
choices to the four models described
above. Our reviewer was spared from mak-
ing even that one decision; 1BM kindly
sent their top-of-the-line PS/1 directly to
our offices.

We were a bit leery about leaving her
alonc with the entire system still in its box
(ves, it all comes in one carton), but she
gamely agreed to try to hook it up. To
everyone's surprise, in less than 15 min-
utes, it was up and running. The instruc-
tions in the “Getting Started” manual
were clear and well-illustrated, but the
main factor behind her success was that the
process was truly simple. There are only
four main pieces. all but one of the cables
(the telcphone cord) are already connected
at one end. and no tools are required. That
small triumph of man (cops, *'woman™)
over machine also provided our reviewer
with a tremendous boost of confidence.

As she began using the PS/1, there was
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little to dash her new-found confidence.
The opening menu displays four attrac-
tively illustrated “quadrants™ representing
category choices of *‘Information,” **Mi-
crosoft Works.” **Your Software,” and
*1BM DOS." The same short-form man-
ual that explained the system hookup (the
PS/1 also comes with more detailed books
on the PS/1, Microsoft Works. and Pro-
digy) demonstrates how to select a catego-
ry using either the mouse or the keyboard,
and leads the new user through a simple
practice session in each quadrant. That
manual ends by introducing the user to the
two on-screen tutorials— " Works™ and
“System"—that can be accessed through
the "Information™ quadrant. Those tu-
torials, which pick up where thc manual
leaves off, are what makes the PS/] stand
out from the crowd.

The Works tutorial menu offers six op-
tions: an overview. instructions for the
word-processing, database, spreadsheet,
and communications programs: and a look
at using the tools together. A lot of infor
mation is presented; by no means can you
simply turn on the computer and be an
expert. However, by going through cach
lesson in order the user can painlessly at-
tain a thorough working knowledge of the
integrated software system.

Each of the six options brings up a menu
that is a completc, step-by-step course in
that area, consisting of individual lessons
that use eye-catching graphics and non-
threatening, non-technical language.
Once again. the emphasis is on building
confidence. The lessons are set up in easy-
to-digest increments—the approximate
(usually exaggerated) time needed to com-
plete a lesson is displayed at the start—and
each combines textual and visual instruc-
tions and hands-on practice sessions with
a large dollop of praise for each suc-
cessfully completed task. Most practice
sessions have the user do a task once by
following detailed directions, a second
time with only a few prompts. and com-
pletcly solo on the third go-round.

By finishing the lessons in each subject
area, our reviewer quickly put each part of
Works through its paces. She had no trou-
ble creating letters, databases, and
spreadsheets—and this is a person who
once spent the better part of a week trying
unsuccessfully to teach herself Lotus
1-2-3. She enjoyed using the PS/1’s
modem to “call” another computer and
*chat™ with its operator.

Unfortunately, our reviewer didn’t fare
quite as well with the “System™ tutorial.
While it provided a simple overview of the
hardware, software, system care, and an
index of operations, it lacked the practical
you-can-do-it feel of the ** Works” lessons.
While she came away with **a vague idea”
of how the system was put together, what
each part did, and what she could use it for.
she still had almost no idea how to actually
do anything with it.

Beginning with a strictly rudimentary

knowledge of DOS. she found the PS/1’s
file system—in which graphic file folders
represent directories and the folders’ con-
tents represent files—confusing. and end-
ed up using trial-and-error to figure out
how to copy her own software onto the
PS/1. (Granted, she could have tried read-
ing the in-depth references but. for basic
functions, we felt she shouldn’t have had
to resort to those.) We experienced com-
puter operators here at GIZMO agreed
that IBM could have come up with a more
convenient and more intuitive file-man-
agement system—perhaps something that
took the best features of XTPRO and made
it easier to use. Of course. experienced
DOS users can always load their own pro-
grams—in fact, one of the things we liked
most about the PS/! is that it can bypass
the DOS shell and be configured to boot up
to just a C: prompt. But this computer’s
supposed to be for beginners, who don't
have that option {(or don’t know they have
that option. or suspeet they might have that
option but have no idea how to implement
it'). Unfortunately. the *Your Softwarc™
quadrant really doesn’t explain how to get
your own software onto the system. either.

For those who do experience difficulty
with hardware or softwarc-—and who are
more technologically curious than our re-
viewer—IBM provides strong customer
support by toll-free telephone and by
modem, through the PS/I Users’ Club.
Accessible through the Prodigy on-line in-
formation service (three month’s Prodigy
membership comes free with the purchase
of a PS/1). the Users’ Club provides exten-
sive support 18 hours a day. seven days a
week. Questions can be asked in three
ways: by accessing “Answer Bank.” a
database filled with answers to the most
commonly asked computer questions: by
using the “Info Exchange™ bulletin board:
or by using ** Write to Us™ to directly query
IBM experts. who respond within 24
hours. Judging from the questions and re-
sponses we perused, the advice given is
prompt and on-target. " Prodigy " was also
popular with our reviewer, who managed
to unearth a problem with her American
Airlines Frequent Flyer mileage. and to
get several restaurant recommendations
for the cities she’s planning to visit on an
upcoming vacation.

We did wonder, however. why a “tam-
ily” computer with so many built-in at-
tractions would include no games. That
gap will be filled, in part. by Promenade.
an educational and entertainment on-line
service exclusive to PS/1 users. The ser-
vice was not provided with our test unit,
but should be available in the 48 continen-
tal states by the time you read this. It will
provide live, on-line classes on using the
PS/1; a complete on-line encyclopedia; li-
braries containing more than 7,000 soft-
ware titles; and multiplayer card and board
games that users can play against one an-
other, instcad of against the computer.

So, how does the PS/I rate on ease-of-




use? There’s no question that getting start-
ed on Works was a fast, painless process
for our reviewer. Prodigy offered an easy,
intriguing introduction to a different as-
pect of computing: on-line informational
services. Although the **System™ tutorial
provided only enough information to get
around (or to be dangerous?), there were
ample sources of additional information
provided. The Users' Reference for PS/!
Computer ofters more details, and tech-
nical advice. yet is clearly written with the
beginner in mind. The Microsoft Works
Reference lets the user move well beyond
the beginner level, teaching the nuances of
the program. The Users’ Club proved to be
an casy-to-access source of a wealth of
helptul tips. And—like icing on a cake—
IBM’s 48-Hour Service promises to pick
up your dysfunctional PS/1. repair it. and
return it in working order within two days.

The verdict? Our reviewer was much
happier 1o be able to actually do things
using Works and Prodigy than she was
{upset by not knowing how the computer
iworked or how to manage files outside of
Works. And. clearly, those who want to
learn more have the information they need
in easy reach—literally. at their fingertips.
Most important, after their initial. positive
experiences with the PS/1, not-quite-
novice users will have gained confidence
in their abilitv to learn more. B

CUT! PRINT IT!
(Continued from page 2)

ROCK 'N ROLL STAR
(Continued from page 3)

will produce a fax-like image. Di-Tron’s
“*professional” paper will produce a high-
erquality image. We’d recommend spend-
ing the extra money for the professional
paper (about $30 for five 40-toot rolls as
compared to about $235 for ten rolls of the
economy “fax’ paper). Each 40-foot roll
can provide up to 100 prints. The official
specifications on the print are: 480 lines.
336 pixels per line. with each pixel one of
16 possible shades of gray.

Using the printer could hardly be easier.
Hooking it up is simply a matter of runing
a video cable (not supplied) between an
RCA jack on the back of the printer and the
video output of your VCR or TV. Three
rear-panel controls are provided for bright-
ness and contrast adjustment. and to
switch the input impedance between 75
and 300 ohms. The serial interface port
uscs a miniature stereo phone juck. The
front panel also has three controls: power,
reset. and print buttons. A one-button re-
mote control is also provided so that you
can start printing without leaving your
chair.

With the exception of our software prob-
lems, the printer worked exactly as the
manufacturer claimed. Now we just have
to figure out what (o do with the thing' I

“heavy metal”” genre. If you prefer not to
have the full band backing you up. a Select
key will let you quiet one backup instru
ment at a time. And when you get tired of
playing, the Finale button will let you wrap
things up gracefully.

The built-in speaker hardly offers the
volume you’d expect from an clectric
guitar, although it's certainly superior to
our “air guitars” and sufficient for fooling
around. An output jack will let you plug
the Jaminator into your stereo so you can
rcally make some noise (or use head-
phones so you can blow out your cars).

Since it is called the Jaminator, you'd
expect that there would be some way for a
couple of players to get together and janr—
and you'd be right. Although we didn’t get
to try it, an optional cable will allow two
players to link up and play everything in
synchronization.

We really had fun with the Jaminator.
Perhaps we would have gotten tired of it if
we were able to keep the unit for more than
the week we were allotted. Even so. we'd
guess that the Jaminator would have better
staying power than most $100 toys. In the
end. however, thar’s what we decided that
the Jaminator was: a toy that makes music,
not a musical instrument.

For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.

Remote Pause Control

ELECTRONICS WISH LIST

For using a camcorder from a remote position, without disturbing either the
camcorder or the subject, or, perhaps, to get yourself in at least some of your
vacation video scenes, Philips Consumer Elecironics Company (Onc Philips
Drive. P.O. Box 14810. Knoxville, TN 37914-1810) has introduced the
V8007BK0! remote pause control. lts 16-foot cable allows the user to start and
stop the camcorder from across the room. The hand-held unit has a single button
that controls the record/pause function and a light that indicates when the cam-
corder is in the record mode. The remote pause control is compatible with severat
models of camcorders from many popular manufacturers. Price: $9.25.

CIRCLE 55 ON FREE INFORMATION CARD

REC/PAUSE |

Remote Video System

Fox Marketing's (1747 Cattlemen Road, Sarasota, FL 34232) Remote Video
Svstem allows VCR and cable programming to be transmitted from one part of a
house or apariment to another without the use of cables. The Remote Video
System transmitter is connected to the audio/video source by cable and can then
transmit a signal over the air to its companion receiver (to which is connected a TV
set) anywhere within a range of about 250 fect. To ensure a constant signal. the
transmitter and receiver have fine-tuning adjustments and include automatic
frequency-change circuitry. Price: Not announced.

CIRCLE 56 ON FREE INFORMATION CARD

Remote Pause Control
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the appropriate number on
the Free information Card.

ELECTRONICS WISH LIST

“Laptop” Organizer

Bridging the gap between portable electronic organizers and laptop computers,
the BIOOP from Bondwell Indusirial Corp. (47485 Seabridge Drive, Fremont, CA
95438) has a full-size QWERTY keyboard and a large LCD readout—yet it
weighs only slightly more than five pounds, is less than 1% inches thick, and runs
off standard alkaline or NiCd “‘C" batteries. Based on a9.83-MHz V30 CPU, the
BIOOP is faster and has more memory than the usual personal organizer—2MB
RAM (640K user RAM and 1.4M RAM disk) is standard. The RAM disk, or
“Silicon Hard Disk,” lets users store applications software and data files being
downloaded from PC’s and, at the same time, serves as a disk drive. Built-in
software includes DR. DOS; PC Tools; Desktop management software; FastLynx
for file transfers; and Bondwel!’s Travelnet, which provides travelers with conve-
nient information such as phone numbers for major hotels, airlines. and credit-
card companies. The BIOOP also has a 2400-bps Hayes-compatible modem, a
standard RS-232 port, a parallel port, a real-time calendar/clock, and an AC

“Laptop” Organizer power adaptor. A briefcase-style carrying case and R$232C and printer cables are
optional. Price: $999.
N T = o CIRCLE 57 ON FREE INFORMATION CARD

Videophile Satellite Receiver

Toshiba(Video Communications Group, 1010 Johnson Drive. Buffalo Grove, 1L
60089) has introduced the TRX-2000, the first integrated receiver/descrambler
(IRD) with a Super-Video (S-Video) output for *videophile™ picture quality. The
S-Video output provides separate luminance and chrominance signals that can be
fed to Super-VHS VCR's or monitors equipped with S-Video inputs. In addition
to improved picture quality, the TRX-2000 boasts category-driven program selec-
tion. More than 100 channels are factory-programmed into memory in 12 different
categories, such as movies or sports: easy-to-use subject menus further simplify
program selection. A built-in UHF remote allows users to control all major
functions from any location in the home. This top-of-the-line IRD also features
dual A/V outputs, dual source switching, a built-in VideoCipher 1l Plus de-
scrambler module, C- and Ku-band capability, multi-color on-screen display. and
an eight-event, one-year timer. Price: $1,949.

CIRCLE 58 ON FREE INFORMATION CARD

Videophile Satellite Receiver

Cordless Headphones

With the abundarce of audio/video components and the huge selection of
programming available today, it’s not unusual for family members to disagree on
what they want to hear, play, or watch. Headsets can help keep the peace. For use
with both television and audio systems, the /R-500 Infrasound headset system
from Arkon Resources (11627 Clark Street, Suite 10I. Arcadia, CA 91006)
includes an improved microphone adapter for use with older television sets that
don’t have an audio-output/headphone jack. The IR-500 consists of a comfortable,
[ 6-ounce, Euro-style headset/receiver and an infrared transmitter that doubles as a
i‘\ headset stand. Designed for convenience, the system does not require the user to
! adjust the transmitter’s volume output for optimal reception. The headset features
an on/off volume control, and runs on two “AAA’ batteries. Price: $99.95.

CIRCLE 59 ON FREE INFORMATION CARD

Cordiess Headphones

Japanese/English Translator

Executives, students, and travelers will appreciate Seiko Instruments (2990
West Lomita Boulevard, Torrance, CA 90505) model TR-/700 Japanese/English
translator. Users simply punch in a word on the keypad and press the “‘transla-
tion”” key. Using direct-access search capability, the unit locates the correct
translation and displays it on an easy-to-read, |6-character dot-matrix screen. If
the original word is misspelled, the TR-1700 takes a guess and adds a question
mark next to the translation. Multiple meanings or synonyms are indicated by a
comma. The word search function can be used to locate a word or to learn new
words by scrolling through the memory. A calculator and a currency exchanger
are built in, and two batteries and a carrying wallet are included. Price: $89.99.

Japanese/English Translator CIRCLE 60 ON FREE INFORMATION CARD
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the Free Information Card.
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Fax Organizer

1f youve found the convenience of your fax machine to be somewhat offset by
the mess of papers and supplies surrounding the unit, FuxRax is for you. The
modular system, from Lighnwave Technologies Incorporated (306 North Fiore
Parkway. Vernon Hills, IL 60061), makes it easy to keep organized incoming and
outgoing faxes. cover sheets, logs, directories, and paper rolls. The desktop fax set
consists of two pieces—a fax stand and a paper basket—and is available in two
finishes. The **Platinum” (FRX(003) FaxRax includes a taupe, injection-molded,
plastic ABS stand, and a basket made of vinyl-coated steel wire. FaxRax “Gold”
(FRWO006) is constructed entirely of wood stained in a light-oak tone. Additional
paper baskets are available as options for each style., to accommodate as muchof a
mess as you can generate. Price: $34.99 (Platinum); $59.99 (Gold).
CIRCLE 61 ON FREE INFORMATION CARD

Around the Bend

Remote control is becoming even more so. thanks to devices like Sonance’s
(961 Calle Negocio. San Clemente. CA 92672) infrared repeater system. which
permits remote control of multi-room audio systems even where a direct line of
sight for infrared remote control is impractical. Dubbed ROAR. for remote optical
amplified repeater, the system consists of four modules—an infrared sensor, an
infrared splitter. an infrared emitter. and a remote power supply. The sensor and
emitter are designed for wall mounting in standard light-switch junction boxes.
The emitter module transmits a signal three times stronger (*brighter™") than that
of standard IR remote controls. The splitter and power supply can be mounted in
unobtrusive locations. The splitter can handle up to four connections, and as many
as ten units can be “ganged’ together and operated from one power supply and
sensor. Price: Not available.

CIRCLE 62 ON FREE INFORMATION CARD

Fax Organizer

Pure Preamp

Perraux (26864 Mandelieu Drive. Murrieta. CA 92362) has long been a
respected name in luxury handcrafied audio equipment, and its EP Stereo Pre-
amplifier continues the tradition. The unit keeps circuit paths to a minimum by
virtually eliminating all off-board wiring; there is just a main circuit board. with a
sub-board to which are attached directly the volume and balance controls. To
avoid interactions, all signal traces on the circuit board are isolated from each
other by ground traces. Front-panel input-selection and tape-select switching are
accomplished by switching voltages conveyed to the appropriate board: that, says e
Perraux, is the sonically more acceptable method. The EP has no tone controls or
other switches that might induce extra noise and distortion. Price: $799.
CIRCLE 63 ON FREE INFORMATION CARD

Ultra-Compact Camcorder Infrared Repeater

The latest in the “less-is-more” category might be Sony’s (Corporate Commu-
nications Department, Sony Drive, Park Ridge, NJ 07656) CCD-TR4. Billed as
the world’s smallest camcorder, it measures only 4% X 4% X 6% inches and
weighs well under two pounds (without tape and battery). The tiny 8mm unit
doesn’t skimp on recording or editing features however. lts 6 X variable-speed
power-zoom lens (f/7, 42mm) with macrofocusing makes it easy to take wide-
angle or close-up shots. With a S-lux minimum illumination rating. the CCD-TRS
performs well in low-light situations, and a high-sensitivity CCD image sensor
ensures sharp, clear images. Automatic functions include autofocus. auto iris, and
auto white balance. The one-page digital superimposer lets users add titles or
graphic elements, and the flying erase head allows clean transitions between
scenes. Other features include a linear time counter, a quick-start recording
mechanism, and edit-search and record-review functions to allow playback while
the unit is in camera mode. Using its switchable audio/vidco input/output termi-
nals, the CCD-TR4 can easily be connected to a TV for playback or a VCR for
editing and dubbing. Price: $1,100.

CIRCLE 64 ON FREE INFORMATION CARD Ultra-Compact Camcorder
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Anti-Car-Theft Card

Magnetic-striped cards have been seen around banks for years—and now
they’re showing up in automobiles. The Batron integrated anti-theft/alarm sys-
tem, from Batron, Inc. (10999 Reed Hartman Highway. Suite 336. Cincinnati,
OH 45242) consists of a microprocessor that is installed directly into the vehicle's
electric system, a piercing alarm, a uniquely coded magnetic-striped card. and a
small card reader that can be placed on the dashboard or console. Belore starting
the engine, the driver must run the card through the reader 1o disarm the system. If
the properly coded card is not recognized, the microprocessor sounds the alarm
and shuts down the vehicle’s four major operating components: the starter. the
electronic ignition/coil, the fuel system. and the main ignition switch. The alarm
is also triggered by attempted entry. abnormal movement, or broken glass. The
system activates automatically when the ignition key is removed. A time delay
gives the driver sufficient time to enter or exit the car—and since the card attaches
directly to a key chain, no time will be wasted searching through a purse or wallet
for it. A series of LED indicator lights lets the driver monitor the status of each of
the anti-theft and alarm modes. Now, if we can just figure a way to make it give
cash. Price: $445.00.

CIRCLE 65 ON FREE INFORMATION CARD

Fiber-Optic Car Stereo Link

The Blaupunkt (Mobile Communications Division. 2800 South 25th Avenue.
Broadview, IL 60153) CDC M/ compact-disc changer uses a fiber-optic cable to
send digital audio and program data from the CD changer. which is usually
mounted in the car’s trunk, to an under-dash intertace module that converts the
data (o analog audio. The operating controls and a display are provided by the
Blaupunkt Washingion SQR 49 AM/FM cassette player/receiver. The complete
system lets users enjoy the radio. audio tapes. and CD’s with a single in-dash
component—and provides the benefits of fiber optics, including immunity from
electrical noise, total electrical isolation to eliminate ground loops. and lighter
and thinner cables. The 10-disc, single-magazine CD changer has a three-beam
laser pickup with sophisticated error-correction and digital-processing circuits.
The digital outputs of those circuits are converted into light pulses that travel
through a 15-foot optical cable to the interface module. where the light is
converted into electrical digital data and the audio is separated from the program
data. A 16-bit D/A converter changes the audio data to stereo audio signals. which
pass through a short, heavily shielded cable to the cassetie/receiver’s CD input.
The program data is linked, via an I2S (Inter-IC Signal) bus to the cassette/
receiver. and back to the CD changer. with a conventional wire cable. The top-of-
the-line Washington SQR 49 displays a readout of the current disc and track
number and the CD scan function. along with the usual radio and tape informa-
tion. It has a full array of performance. convenience, and anti-theft features. and
can be installed permanently or as a removable unit. Price: $899.95 (CDC Ml),
$649.95 (Washington SQR 49).

CIRCLE 66 ON FREE INFORMATION CARD

6Y>-Hour Videocassette

Following the philosophy that a product that offers something extra will be
successful, BASF (35 Crosby Drive, Bedford, MA 01730) has introduced a 6Y5-
hour videocassette tape. At slow speed (EP or SLP) the 7 /30 provides 30 minutes
more recording time than standard tapes. and at the fastest speed (SP). anextraten
minutes. The extra recording time provided by the tape could mean the difterence
between catching and missing the end of a movie or sports event that runs longer
than two hours (or is delayed). Price: Not available.

CIRCLE 67 ON FREE INFORMATION CARD

For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.
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Surround-Sound “Concert” System

The *Designer Series” of audio rack systems from Yamaha Electronics Corpo-
ration, USA (6722 Orangethorpe Avenue, Buena Park, CA 90620) allows fash-
ion-conscious buyers a choice of three different finishes on cabinets that house
identical components. The CS-740 golden-oak vencer. CS-742 bleached-oak
veneer, and the CS-745 high-gloss black cabinets (pictured here) each hold
Yamaha's Concert System—the AV-75 surround-sound amplifier with Dolby Pro
Logic, the K-65 dual-cassette deck. the T-60 AM/FM stereo tuner. the CDC-60 5-
disc CD changer. the EQ-70 10-band graphic equalizer, and the P-3/ fully
automatic belt-drive turntable with cartridge. [n addition. each system includes
four speakers finished to match the cabinet: a pair of 3-way speakers witha 12-inch
polypropylene woofer. 5-inch midrange, and I-inch high-definition dome tweeter:
and compact surround-sound speakers. Rounding out the Concert System is a pre-
programmed, learning-capable remote control. Price: $2.299 in your choice of
finish.

CIRCLE 68 ON FREE INFORMATION CARD

Surround-Sound “Concert” System

Talking Thesaurus

Franklin Electronic Publishers (122 Burrs Road. M1. Hollv, NJ 08060) uses
state-of-the urt voice technology to create the Speaking Wordmaster (WM -1500).
The Speaking Wordmaster is a hand-held electronic thesaurus, phonetic spelling
corrector, and word-game player that has the ability to pronounce. out loud, more
than 80,000 words from its Merriam-Webster dictionary and thesaurus. Hard-to-
pronounce or unfamiliar words are clearly pronounced at the touch of a key. The
unit can even distinguish and properly pronounce homographs—words that are
spelled the same but have more than one pronunciation and meaning (for example,
“attribute ). More than 487.000 synonyms and 76.000 thesaurus definitions are
provided. A unique feature. called **Sound-Alikes,™ will display two more than
one word that sounds the same, and will include all definitions. For instance.
typing in *‘rain” will call up two *‘sound-alikes™: “rcin:harness” and “reign:
rule.” A personal word list stores up to 50 of the user’s own words: it’s a handy
place 1o store important words that aren’t listed in a standard dictionary, like the
correct spelling of your boss’ wife's name. The games include flashcards. Hang-
man. anagrams, and jumbles. The Speaking Wordmaster comes with a built-in
speaker, adjustable volume control, a headphone juck. a 16-character dot-matrix
display with adjustable contrast, a QWERTY-style keypad, and automatic power
shutoff. Price: $149.95. Talking Thesaurus
CIRCLE 69 ON FREE INFORMATION CARD

Personal Copier

Every part of the PC-// personal copier that possibly could wear out or run out
is contained in its user-replaceable PC mini-cartridge, making it virtually mainte-
nance free. Canon U.S.A.’s (Home Office Products Division, One Canon Plaza,
Lake Success, NY 11042) PC-11 includes a convenient paper holder on its space-
saving stationary platen, a fast (10-copies-per-minute) copying speed, and both
selectable and preset zoom ratios. Ratios between 70% and 122% can be chosen in
1% increments, or users can opt for preset ratios of 70%. 78%. 86%, or 122%. The
machine makes copies from business-card size to legal size. Manual feed allows
users (0 make copies on materials other than plain paper, and automatic exposure
with manual override provides clean copies from materials such as newspapers
and half-tone originals. The automatic paper-feed system can feed up to 100
sheets. For colorful printing. the replaceable PC mini-cartridges arc available in
black, brown, blue, red, and green. Price: $1,795 (PC-11); $149.95 (black PC
mini-cartridge); $99.95 (color mini-cartridge).

CIRCLE 70 ON FREE INFORMATION CARD Personal Copier
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Portable Answering/Dictation System

Cobra (Dynascan Corporation, 6500 West Cortland Street, Chicago, IL
60635) calls its model An-8450 Traveler “a totally new concept in business
communications. " For use while traveling and in hotel rooms, as well as at home
and in the office, the Traveler combines a portable answering machine with a
dictation recorder, and throws in a dual-time-zone alarm to boot. The device.
which is about the size of a portable cassette player, includes a fully featured
beeperless answering system with one-touch operation and auto reset. A digital
voice chip contains the outgoing announcement, and a multifunction LCD read-
out indicates the number of messages and the -time each was recorded. The
dictation system uses standard microcassettes. Price: $229 .95

CIRCLE 71 ON FREE INFORMATION CARD

Cordless Telephone

Boasting “*corded quality.” Uniden America Corporation’s (4700 Amon Carter
Boulevard, Ft. Worth. TX 76155) mode! CT 785 cordless phonc also has a
speakerphone, two-way page, and automatic intercom. The dual-keypad phone
also features two-channel select, 10-number memory, *DialCode” digital securi-
ty. and last-number redial. The batteries can be easily replaced by the consumer.
and the phone can be wall or desk mounted. Price: $219.95.
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Portable Vacuum/Flashlight

A handy item to keep in your car or boat—or around the house—the PCS5L
Vaclite from Sanvo Fisher (USA) Corp. (21350 Lassen Street, Chatsworth. CA
91311-2329) combines a hand-held vacuum cleaner with a searchlight. The cor-
dless device can quickly handle a wide variety of smaller cleaning jobs, and
doubles in an emergency as a flashlight. The wide-mouth intake speeds up normal
vacuuming, and the crevice attachment gets into hard-to-reach spots. The Vaclite
includes a charging bracket to recharge Sanyo Cudnica batteries during storage. A
power indicator lights up when the unit is in use or being recharged. and goes off
to signal the need for recharging. Price: $34.95.
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High-Performance A/V Amplifier

With “6-channe! bridgeable amplifier topology,” Denon’s (222 New Road,
Parsippany, NJ 07054) AVC-/000 makes it easy to use an advanced Dolby Pro
Logic A/V surround-sound system. The amplificr delivers 210 watts of total
power: two 55-watt front channels are complemented by two 25-watt rear channels
and two 25-watt center channels. The use of two center-channel amplifiers allows
users to create a convincing stage for on-screen dialog, sound effects, and music.
With the rear-panel bridging switch, the six amplifiers can be bridged to four
channels to connect an existing high-power amplifier for the front channels. Then,
the 55-watt front channeis can be used to drive the rear speakers, and the rear amps
can be bridged to make two 55-watt center channel amps. The AVC-1000’s four
Pro Logic and three surround modes adapt it to just about any size room and
speaker configuration. A “Cinema” switch compensates for the sound mixes of
programs intended to be shown mainly in theaters, and helps to keep the dialog
sounding natural. In addition, the “Audio Visual Sound Effect Circuit™ adds
energy to the lowest registers to enhance video music and effects. The amplifier
also offers five video and five audio inputs. including four S-video inputs, and a
separate mono output for driving a powered subwoofer. The 62-key programmable
remote control. which has built-in commands for controlling other Denon compo-
nents, can be programmed to activate sequences of commands at the push of a
buttoni. Price: $700.
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Spy Station

Read a true tale of espionage that would have made lan Fleming proud, and how a ham-
radio operator provided the clue that exposed the spies.

trained in Sayville, Long Island, New
York on the night of Monday, July 5,
1915 and Howard Ballard was not
pleased. Ballard, a bachelor in his 205,
listened to it ping on his pup tent, staked
ut in an open field beside the Long
Island Railroad tracks. On the other side
of the tracks, he could see the thrse
giant fransmission towers of the Atlantic
Communication Company, and under
them, men frantically loading cartons
anto the back of a fruck.

Ballard secretly wished that he could
tie anywhere else—at Kennedy's Cafe
in downtown Sayville, for example—but
e was on duty. His paper, the Brookiyn
Fagle, had assigned him the task of
breaching the security of the station,
the only commercial communicaticns
lIhk with Europe following the severing
of the Transatlantic Cable at the out-
break of World War 1. Earlier in the day,
Ballard had been repelled by five gun-

BY ROBERT ANGUS

toting guards, and had retreated to the
relative safety of the field across the
tracks. He knew that on the following
day, the U.S. Navy, suspecting es-
pionage, would seize the radio station.

So, apparently. did the Atlantic Com-
munication staff, who were busy whisk-
ing away anything that might prove

incriminating as well as any high-tech

equipment that otherwise would fall
into U.S. Government hands.

A Twisted Tale. The Sayville story starts
just over a year earlier. when workmen
arrived one morning to start work on a
jittle white building. Within days, it sport-
ed a large sign reading Telefunken. Be-
fore the month was out, there was a
500-foof tower. Since Congress had
passed a Communications Act in 1913
limiting ownership of broadcast facili-
ties to American citizens, the New York
Times wanted to know how a foreign

company could build a radio station on
US. soil. A spokesman at Telefunken’s
office on lower Broadway told the
Times, “We have no interest in the sta-
tion. It has been purchased by US. inter-
ests.”

The new owner was the Atlantic
Communication Company of 90 West
Street, which claimed that its business
was transmitting and receiving com-
mercial messages with a similar station
in Nauen, Germany. lts president was
Herman Metz, then just finishing his first
term in Congress after a business ca-
reer as importer and manufacturer of
dyestuffs and drugs. Most of his business
contacts were in Germany, and he rep-
resented such German companies in
the US. as I.G. Farben, BASE and Agfa.
The company’s general manager, AE.
Debec, told the Times reporter that
Metz was unavailable, but assured him
that Afiantic was owned by American
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stockholders who had purchased the
Sayville site “with some German cap-
ital.”

That proved to be not entirely true;
subsequent events showed that much
of the equipment had been provided
by the Imperial German Nawy, and the
fransmitter was under the command of
Captain Karl Zenneck. In fact, Metz was
the only American to own stockin Atlan-
tic. Dr. Karl George Frank, a German
national, was the nominal secretary-
freasurer and actual head of the firm.

The Lusitania. What triggered all the
attention was the sinking of the Cunard
liner Lusitania on May 7. It had left New
York several days earlier with a number
of prominent Americans aboard. And, if
German propaganda was to be be-
lieved, a cargo of war supplies des-
fined for Britain. Carl Schurz Jr, the son
of a New York congressman, and the
New York representative for a number
of German interests, told the New York
World that the German submarine fleet
had been alerted by wireless to the
presence of munitions on the liner.
Since Sayville was the only telecom-
munications link with Europe, and since
radio amateurs had reported strange
fransmissions coming from it, suspicion
naturally fell on the Atlantic Communi-
cation transmitter.

After establishing contact with Nau-
en, the Sayville operator would begin

LR TS i

The main Sayville tower was the first in
North America to substitute a ball-and-
socket joint base for the more common
“Eiffel Tower” design in which the
structure supports itself. Most AM radio
towers today use the Savville design. The
building at the base of the tower is the
operations and transmitter building.

This large concrete and brick anchorage
was one of six that supported the structure
via thick cables. Note the large glass
insulators.

tip that the censors were frequently not
on duty, but more likely to be found at
Kennedy's bar, the Brooklyn Fagle had
dispatched young Ballard to the scene.
When he arrived that fateful Monday,
he reported, the armed guards shcoed
him away, telling him that none of the
censors were in. When he asked forone
of them by name, the guard replied
that he was not in the operations build-
ing, "but must be somewhere around
the grounds.” The guard made no
move to relay Ballard's request to see
him.

A Ham Helps Out. Unbeknownst to
Ballard, to the Providence Journals
telegrapher, or even to the otherwise
well-informed staff at Sayville, a ham-
radio operator in Wesffield, NJ, had
beenrecording the transmissions on an
Edison dictating machine he'd spe-
cially modified for the purpose. Charles

The main motor-generator set was made by General Electric. The unit at right consisis of
an induction motor driving a 220-volt DC generator, which in turn charged a 600-amp
storage battery, which in turn powered the station.

sending so fast that the message be-
came unintelligible. But not all transmis-
sions fell info this category. Between 11
PM and § AM, Sayville sent a full sched-
ule of noncommercial messages at
normal speed. The Providence Journal
(whose editor later proved to be a Brit-
ish Intelligence agent) stationed a
crack telegrapher at its experimental
radio station at Point Judity, RI, with in-
structions fo franscribe every word sent
out by Sayville.

Suspicion Grows. By the end of June,
Navy Secretary Josephus Daniels or-
dered three lieutenants into Sayville as
censors with instructions to hold up
every message they couldn’t under-
stand. The censors did stop a number of
what appeared to be commercial
messages using code words or refer-
ring to British or German ships, but re-
ported nothing else wrong. Acting on a

This odd device actually is a portion of the
central switchboard panel.

E. Apgar, a car salesman by day be-
came a secret agent at night. At first,
the fransmissions made no sense to
him, either. But onesevening, the Edison






