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If You’re Reading This,
Then You’re Special

it warms my heart to see you standing there reading our magazine.
Mainstream computer magazines are devouring the marketplace, it
seems. Well, if Poptronics must prevail as the leading electronic-hob-
byist magazine, then so be it. To spoil a few rumors that are circulating
in remote parts of Canada, let me state that this magazine is still alive
and well—receiving hundreds of prototypes and manuscripts each and
every month. Where else would people run for their fix of circuits, theo-
ry, and technology trends? | will let you in on a secret, though. Lean in
close, now... Things are starting to change around here. Our publishing
house is almost 100 years old. In order to adapt and overcome, our
publication must grow. So, for those members of the “I hate change!”
Bastion, please reconsider. There are too many exciting developments
in electronics to simply stay stagnant. Poptronics will continue to bring
new and informative views, projects, and technology to its readers.

On that note, let's plow onward to September 2001. The world is facing
a shortage of natural resources, and this can be felt in the skyrocketing
fuel and energy prices around the globe. B.K. Bayles—inventor and
visionary—has a theory offering an alternative source of energy in her
article, Radio Signals And The Great Pyramid. Carrying on in the tradi-
tion of home-grown inventors such as Ford and Edison, Bayles shares
her findings from her experiments involving stone and electricity.
Elizabeth Jamison offers up Data Transport Through A Speedy World—
a close look at the various transport media available to the consumer.
Jamison will be joining the ranks of our contributing editorial staff. A
reprint of a practical circuit for water conservation, Walter W. Schopp’s
Sprinkler Guardian Il is a hands-on project just waiting for the skilled
hands of our readers. Of course, we have our usual assortment of in-
depth columns covering circuits, consumer electronics, publication
reviews, computers, and much more. Enjoy this issue and keep up the
feedback.

Happy reading,

Chris La Morte
Managing Editor

WWW._amerazanadiehisetary. com
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Dateline: September 1951 (50 years ago)

Radio-Electronics ran a cover story on the
adventures of being a radio-operator on board a
merchant marine vessel. While navigating the deep
seas, these technicians monitored distress calls with
high-frequency transmitters, earning up to $460 a
month. Other articles highlighted the latest in tele-
vision technology, the uses of magnetic amplifiers,
and how to build a compact and portable radio
receiver. (Hugo Gernsback often looked into the
lives of uniformed technicians in both the civilian
and military arenas.)

OR MEN WITH IDTAS IN ELECTRONICS

1 Accessories Ta Deliver Better TV Pictures
Buitd R-E's Dual-Function Generator
HOW DIGITAL READOUTS WORK

Everything You Shouid Xnow About Resistors
Sweep Alignment Speeds Troubiestosting

Dateline: September 1991 (10 years ago)

Bringing new life to the almost 100-year-old vac-
uum-tube Tesla coil, Radio-Electronics showed
its readers how to construct a solid-state Tesla Ccoil
producing sparks as long as 8 inches and an output
of 100,000 volts. Also in this issue were step-by-step
instructions on how to build a micro-analyzer for
easy microwave oven repair, a PC-based spectrum

analyzer, and a telephone line-in-use monitor. (Tesia

once wrote a six-part series exclusively for Hugo
Gernsback’s Electrical Experimenter in the
early part of the last century. Hugo. an avid fan of
invention and science, developed a fond relation-
ship with the brilliant Nikola.).

A PEEK INTO THE GERNSBACK ARCHIVES
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Dateline: September 1971 (20 years ago)

Radio-Electronics explored the digital domain
by explaining how Nixies tubes (gas-filled readout-
displays) worked. These relatively uncomplicated
cold-cathode glow tubes displayed numbers, letters,
and symbols. Other feature articles listed six televi-
sion antenna accessories for better pictures, two
resistor types essential for operating and controliing
electronic gear, and & fast fix for FM and AM
radios—sweep-alignment troubleshooting. (Nixies
tubes are precious little treasures for vacuum-tube
collectors. Today, a tube-based project revival is
emerging.)
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LETTERS

mailto: letters@gernsback.com

Misatressed

It bas come to our attention that there
was a nusprint in the Web address for
Cambridge Electronics in the “New Gear”
column in the Fuly issue. The correct address
is www.camblab.com. We regret any
inconvenience this ervor may bave caused.—

Editor

Schematic Correction

I am writing this letter as a long-time
reader of Popular Electronics and
Electronics Now. I have enjoyed reading
both these magazines, and I am glad that
Poptronics is continuing the tradition.
This letter is to correct the schematic for
the unit in the “In-Circuit Capacitor
Tester” article in the July issue. The
schematic shows R11 connected to R13
and the intersection of R9 and R10, as
well as the input diodes. Instead, it should
only be connected to the collector of Q2.
Also R10 and R12 are valued at 22K, and
R18 is valued at 47K. These values should
be ohms not k ohms.

P.S. It would be nice to see a design
article on a USB device.
GLENN BRAY

via e-mail

Ab yes.. 1 see. Thank you, Mr. Bray and
the numerous others who discovered the mis-
takes in the “In-Circuit Capacitor Tester”
article. The author, Marvin Smith, had
called us (prior to the rush of mail) in order
to bring the errors to light and provide the
corrections. Fans of Thevenin’s Theory must
bave bad a field day with this one.
Submitted for your pleasure is the corvected
schematic (see Fig. 1). Sorry for any incon-
venience, folks. As for the USB article—we
will see what we can do to fill your order,
sir—Editor

How To Build A Logic Clip

I was wondering if you could do an
article on building a logic clip. T was
hoping to be able to run it off a
rechargeable battery, plug it in, and
automatically recharge the battery at the

same time. Thank you for your help on
this project.

JASON ROGERS

Paducab, KY

B.EAM. Robotics

I am an avid electronics enthusiast in
high school and have enjoyed Poptronics
for years. Keep up the good work.

I wanted to suggest an article on a
fascinating field of robotics that many of
your readers would enjoy. Its called
B.E.AM. robotics—an acronym stand-
ing for Biology, Electronics, Aesthetics,
and Mechanics. These four factors are
the fundamental inspirations for the
style of robots created by B.E.A.M.
enthusiasts. Implementing these princi-
ples, one can turn a robotic machine into
a tuly “living” creature, part of the
physiological domain.

One main rule in the annual
B.EAM. Robot Games includes
“devices must move, eat, and survive by
themselves,” accomplished primarily

DIFFERENTIAL AMPLIFIER PRECISION RECTIFIER
+4.5V o—
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001uF
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Fig. 1. The corrected schematic for the In-Circuit Capacitor Tester is shown above.
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through the often clever implementa-
tion of solar cells. Most robots are small
and inexpensive; all are fun to build.
Please consider featuring this in a future
issue. Thank you.

KYLE O’BRIEN

Paso Robles, CA

Probiems Buying Parts In Canada

Please be aSsured that it goes against
the grain for me to bother you (or any-
body else), but there’s no way I can get
by now without your help.

The one and only place to get elec-
tronic parts—at least in a small town in
Canada like mine—is from RadioShack.
This may seeem just like down in the
U.S.—except that RadioShack up here is
run by a different corporation (Intertan)
than RS in the States; hence, it operates
according to its own rules.

This means that should one want to
build any device described in an article
in your pages (and I do), one has to
either buy the parts from the author(s)
of the article or possibly order on-line
from the Canadian RS Web site. The
local RS shop, I was told two days ago by
an employee, has now sent everything in
the way of parts back to headquarters
(Before mailing this, T shall check again

o —_—
_ KEEPINTOUCH
We' appreciate letiers from our
readers. s Comments, suggestions,
quéstions, bougquets, or brickbats ...
we want to hear from you and find
out what you like and what you dis-
“like.'Tf there are projects you want to
see or arlicles you want o submit—
we want to know about them.
JYou can wnta@wa snail mail to:
$or
Lefters o
Poptronics e
:275-(3 Marcus Blvd.,
Hauppauge, NY 11788 3

2

Ed =

Sending T ook subscription
address increases the time it takes to.
Jrespond to your letters, as the mail is
forwarded to our editorial offices.
Our e-mail address can be found at
the top of the column. 5
Of course, e-mail is fast i
All of our columnists can be
reached through the e-mail addresses
at the head of each column.
And don't forget to visit our Web site:

www.gernsback. com. =5k

with the store manager, whom I happen
to be on good terms with). RadioShack
shops here are no longer in the parts
business.

The RS Web site certainly is of no
help: 1 have better documentation than
it does, when it comes to purchasing
replacement ICs, for instance. However,
in the case I'm now dealing with, my
info is too out-of-date and got me
nowhere.

So, the point is this: For your
Canadian readership, for the projects
described in your columns to make
sense, these just have to be accompanied
by the address of the author(s) and the
cost of purchasing the parts needed from
him/her/them.

Mostly, this is the case, with the
exception of the project described in
your July 2001 issue, page 25, that I want
to build: The “In-Circuit Capacitator
Tester” by one Marvin Smith. No
address is given, nor needless to say, any
means of purchasing the parts (his sug-
gestion: Get them from RadioShack).

I did my best to locate this “Marvin
Smith” on the Internet and came up
with a possibility: Marvin Smith
Electronics Sales and Service, in the
region of Jonesboro, AR. A call to the
possible phone number gave me a “not-
in-service” message, though, and there
was an incomprehensible coded message
on the Web site, www.gy.coms.

G. D. RANSFORD
Cornwall, Ontario

Sorry to hear about your problems in get-
ting parts up in Canada. Our authors do not
always supply kits or parts, as they are often
bobbyists who use parts they have on band.
Tawo suggestions: Contact either of these sup-
pliers—Digi-Key, 1-800-DIGI-KEY, www.
digikey.com, or Mouser, 1-800-346-6873,
www.mouser.com.—Editor

The Fun Of Reverting To Simplicity

I have read your magazine for some
time, and you appear to be missing an
important market. Computers are big,
but there are others covering those; how
about something for fun?

Believe it or not, there are some of us
hobbyists out there still who like to build
electronic circuits that are small, simple,
inexpensive, useful, and FUN. How
about more of those, cut back on the
computer stuff, and give us more “one-
nighters” (circuits that can be built in
one night). People like me would sub-

waann amerearcadiohistary com.
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of Glaucoma.
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3 EYE

i HEALTH
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scribe then, not read your mag free at
the library. Maybe we’d send in one of
our cool projects for your perusal. Even
some tube (remember those?) circuits
would be a change of pace.

It would be nice to get some fresh
ideas, something I could build this year
without having to hock the house in
order to afford the parts—something
that operates without computer hookup
or exotic parts. Some of us stll build
things that use discrete components!
GEORGE WILLIAMSON, CBET
via e-mail ]
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BP294—A Concise Introduction to Micro-soft

Works $6.99. You can use the word processor to
your advantage to type, edit, print and save documents.
This book explains how Works can be used to build up
simple spreadsheet examples, edit them, save them,
print them and retrieve them. It informs you how to cre-
ate simple macros, and to simplify long repetitive tasks
and to customize the program to your own needs.

DBPsSO—EIectrnnic Board Games $6.99. Twenty
novel electronic board games that you can build
from the pians in this book. Whether you are interested
in motor racing, searching for buried treasure on a bar-
ren island or for gold in Fort Knox, spinning the wheel
of fortune, or doing a musical quiz—there is something
for you to build and enjoy!

BP378—45 Simple Electronic Terminal Block

Projects $6.99. 45 easy-to-build electronic projects
that can be built by an absolute beginner. Projects are
assembled on terminal blocks using only a screwdriver
and other simple hand tools. No soldering is required.

BP432—Simple Sensor Terminal Block Projects

$6.99. This book is the next logical step from the
above book (BP378), by the same author. This is an
open sesame to the practical world of electronics for
youngsters or beginners

BP367—Electronic projects for the Garden $6.99.

Electronics enters the Garden! Gardeners can buiid
simple gadgets to promote success where the elements
work against you. Some of the projects are: over/under
temperature monitoring, dusk/dawn switching, auto-
matic plant watering, warming cables, etc.

BP368—Practical Electronics Musical Effect Units

$6.99. There is a constant hullabaloo for musical
effects projects by the hobbyist community. This book
provides practical circuits for several projects that range
in complexity and are sure to work. All the circuits are
easy to build and use readily-available parts.

BP385—tasy PC Interfacing $6.99. The built-in

ports in your PC provide an easy and hassle-free
way of interfacing your circuits. This book provides use-
ful PC add-on circuits including the following: Digital
input/output ports; analog-to-digital and digital-to-ana-
log converters; voitage and current measurement cir-
cuits; resistance and capacitance meters, temperature
measurement interface, biofeedback monitor, and many
other useful interfaces.

BP396—Electronic Hobbyists Data Book $7.99.

This book contains details of a modern five-band
resistor code or an old color code for a ceramic capaci-
tor, the formula for parallel resistance, and basic data on
an NE5534AN operational amplifier.

BP129—An (ntroduction to Programming the
—JORIC-1 $2.99. This book has been written for read-
ers wanting to learn more about programming and how
to make best use of the ORIC-1 microcomputer's many
powerful features. Most aspects of the ORIC-1 are cov-
ered, the omissions being where little could usefully be
added to the information provided by the manufactur-
er's own manual. Starting with simple commands and
programs, the more complex topics such as animated
graphics and using sound commands are introduced.

BUDGET PROJECT AND COMPUTER BOOKS

BP131—Micro Interfacing Circuits - Book 2 $3.99.

This book is intended fo carry on from where Book
1 left off. It is primarily concerned with practical appli-
cations beyond the paraliel or serial interface to the
microprocessor. It is about “real world” interfacing
including such topics as sound and speech generators,
temperature and optical sensors, motor controllers etc.
Like Book 1 the subject is not treated in a purely theo-
retical manner.

BP327—00S: One Step at a Time $5.99. There will
be times when you absolutely need to use DOS to
carry out ‘housekeeping’ functions. This book starts
with an overview of DOS, and later chapters cover the
commands for handling disks, directories and files.

BP298—Concise Intro to the Macintosh System

and Finder $5.99. This book explains: The System
and Finder, what they are and what they do; how to use
the System and Finder to manipulate disks, files and
folders; configuring and printing files from the Finder;
getting the most from the system utility programs; and
running MultiFinder.

PCP120—Multimedia on the PC! $14.95.

Multimedia can do lots of nice things! This 184-
page book helps you create your own multimedia presenta-
tion. Multimedia applications by people like you can revolu-
tionize educational and business applications as well bring
more fun, fun, fun into your leisure computer activities.

BP316—Practical Electric Design Data $7.99. A

comprehensive ready-reference manual for elec-
tronic enthusiasts with over 150 practical circuits. It cov-
ers the main kinds of components (from pig-tail leads to
surface mount), pinouts, specs and type selection. Basic
units are defined and most used formulae explained. Five
additional sections are devoted to circuit design, covering
analog, digital, display, radio and power supply circuits.

BP404—How To Create Pages for the Web Using

HTML $7.99. HTML is the language used to create
documents for Web browsers such as Mosaic, Net-
scape and Internet Explorer. These programs recognize
this language as the method used to format the text,
insert images, create hypertext and fill-in forms. HTML
is easy to learn and use. This book explains the main
features of the language and suggests some principles
of style and design. Within a few hours, you can create
a personal Home Page, research paper, company pro-
file, questionnaire, etc., for world-wide publication on
the Web.

BP345—Getting Started In Practical Electronics
$6.99. This book provides basic essentials for the
builder and 30 easy-to-build fun projects with which
every experimenter should toy. Printed-circuits designs
are included to give your project the professional touch.

BP451—Troubleshooting Your PC Printer $8.99.

Explains the different printer types, their suitability
for different tasks, the costs of running them, how to con-
nect them and get the driver software running and, of
course, what is most likely to go wrong and what you can
do for yourself. Most important of all, it warns you of what
you should quite definitely NOT try to do for yourself.

BP411—A Practical Introduction to Surface Mount

Devices $6.99. This book takes you from the sim-
ptest possible starting point to a high leve! of compe-
tence in working with Surface Moint Devices (SMD's).
Surface mount hobby-type construction is ideal for
constructing small projects. Subjects such as PCB
design, chip control, soldering techniques and special-
ist tools for SMD are fully explained. Some useful con-
structional projects are included.

PCP112—Digital Electronics Projects $10.99.

Contains 12 digital electronics projects suitable for
the beginner to build with the minimum of equip-
ment—from instrumentation to home security, and a
few “fun” projects too. With one exception, ail projects
are battery powered, and therefore, are completely safe
for the beginner or young constructor.

BP379-—30 Simple IC Terminal Block Projects

$6.99. Here are 30 easy-to-build IC projects almost
anyone can build. Requiring an IC and a few additionat
components, the book’s ‘blackbox’ building technique
enables and encourages the constructor to progress to
more advanced projects. Some of which are: timer proj-
ects, op-amp projects, counter projects, NAND-gate
projects, and more.

PCP107—Digital Logic Gates and Flip-Flops

$10.99. This book seeks to establish a firm foun-
dation in digital electronics. It is for the user who wants
to design and troubleshoot digital circuitry with full
understanding of the principles. No background other
than a basic knowledge of electronics is assumed.

BP401—Transistor Data Tables $7.99. The tables

in this book contain information about the package
shape, pin connections and basic electrical data for each of
the many thousands of transistors listed. The data includes
maximum reverse voltage, forward current and power dis-
sipation, current gain and forward transadmittance and
resistance, cut-off frequency and details of applications.

BP317—Practical Electronic Timing $6.99. This

book provides the time measurement theory and
backs it with a wide range of practical construction proj-
ects. Each project has how-it-works theory and how to
check it for correct operation.

ETT1—Wireless & Electrical Cyclopeia $4.99.

Step back to the 1920's with this reprinted catalog
from the Electro Importing Company. Antiquity dis-
played on every page with items priced as low as 3
cents. Product descriptions include: Radio components,
kits, motors and dynamos, Leyden jars, hot-wire
meters, carbon mikes and more.

BP325—A concise User's Guide to Windows 3.1

$6.99. Understand what hardware specification you
need to run Windows 3.1 successfully, and how to install,
customize, fine-tune and optimize your system. Get into
understanding the Program Manager, File Manager and
Print Manager. Tips on the word processor, plus how to
use Paintbrush. More on the Cardfile database with its
auto-dial feature, Windows Calendar, Terminal, Notepad, etc.

BP76—Power Supply Projects $3.99. Presents a

number of power-supply designs including simpled
unbiased types, fixed voltage-reguiated types and vari-
able voltage stabilized designs. All are iow-voltage types
intended for use with semiconductor circuits. Apart
from presenting a variety of designs that will satisfy
most applications, the data in this book should help the
reader to design his own power supplies. An essential
addition to the experimenters electronics library.

ELECTRONIC TECHNOLOGY TODAY INC.

SHIPPING CHARGES IN

‘ m USA ONLY outside of USA & Canada
P.0. Box 240, Massapequa, NY 11762-0240 $0.01 108500 . §200
N $5.01 to $10.00 .. $3.00 Total price of books . ..... ... $
Qi $10.01 to $20.00 .. $4.00 Shipping (see chart) .. ... .. $
Address $20.01 to $30.00 .. .$5.00 Subtotal ................. $
i ate  Zi $30.01 to $40.00 .. .$6.00 gales Tax (NYS only) .. ... ... $
City State___Zip $40.01 to $50.00 .. .$7.00
. Amount Enclosed . .. .. $
Allow 6-8 weeks for delivery $50.01 and above .. .$8.50

SORRY No orders accepted

No. of Books Ordered D

All payments must be in U.S. funds! ET12
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or e-mail: requests@berkshire-is.com

Digital Memory Case MP-3 Phone

Digital cameras might be easy to carry, but where do
you put those little accessories? Keep your memory

5 t: h
cards and batteries safely on hand in Case Logic’s DMC-/ e — S G

. - might want to upgrade to the
($9.99). Made of leather-like f v ) G
Koskin, the pocket-sized case is | =) CMP-3 (E 2 LTS e

. | |' player and Web-browsing capa-
outﬁFted e ol (e f°.r . | biIiZies. Weighing less thfn fgur
holding popular storage media, | ounces, it features two-way
B el e el g i shortﬂ-r;wessage service, voice
Media, CompactFlash, and Click recording, a 400-number: phone
PC cards; and with elastic straps book—an,d recording MP-3 files

to secure four AA batteries. : ;
d PC. O
Case Logic Inc., 6303 Dry Creek Parkway, Sgitc;,y kfirzncwo)r'::ir;‘ o ﬂashp:qz::_l

Longmont, CO 80503; 800-925-8111; U1 ory card, software downloader,

www.caselogic.com. Tl'QOSUl'e CD installation software, and ear-

CIRCLE 50 ON FREE INFORMATION CARD phone microphone.

Tl'QCker Audiovox Communications Corp., 555

The Time Ranger ($695.95) Wireless Blvd., Hauppauge, NY 11788;
metal detector, with its waterproof 8- 800-229-1 235 or 631-233-3300;
inch coil, large LCD readout,and touch-  WWw.audiovox.com.
pad control, just might turn your dreams ~ CIRCLE 52 ON FREE INFORMATION CARD

of finding buried treasure into reality.
It can “sniff out” pre-
selected targets for
response or rejection
in the field and can
identify a target and its
depth. The three-tone
audio discrimination, SmartTrac automatic
ground control, and 4-inch gold-nugget coil
features make easy work of gold prospecting.

Bounty Hunter, | 100 Pendale Road, El Paso,
TX 79907, 800-444-5994; www.detecting.com. POCket

Porta ble CIRCLE 51 ON FREE INFORMATION CARD
“Big-Screen” vtz? ftBo X
DVD mail PostBox Express

($79.99) is a pocket-

Measuring just 8.2 X 6.1 X | inch- sized handheld e-mail
es, this DV-L80U portable DVD player device that, with con-
($1599) boasts a whopping 8-nch nection to Yahoo!
widescreen LCD screen and built-in

($10/month), allows you
Dolby Digital decoding. Its _ to send and receive e-mail using any
rechargeable lithium-ion "‘":-‘Iu- === live phone jack. Features such as Anywhere
battery delivers up to 3% . e Dialer, Flash Connect, and MailScreen enable
hours of play time and adds T you to access e-mail with the touch of a button,
just 13 ounces to the player’s two- bypass long-distance charges, and control incoming e-

pound weight. With a full array of line outputs, an AV input, mail. Up to 500 e-mail messages can be stored.

If your cell phone just makes

and a tiny remote control, the DV-L80U serves as a Vtech Connect, Inc., 101 East Palatine Road,Wheeling,

portable home theater. IL 60090; 888-GO-VTECH or 847-215-9700; www.vtech
Sharp Electronics Corp., One Sharp Plaza, Mahwah, NJ connectusa.com.

07430; 800-BE-SHARP; www.sharp-usa.com. CIRCLE 54 ON FREE INFORMATION CARD

CIRCLE 53 ON FREE INFORMATION CARD
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Time/Weather
Projector

No need to grab your glasses—the Model BAR- |
338PA ExactSet Clock with Cable Free Weather Forecaster |
($99.95) has a projector that displays the time and tem-
perature in glowing red numbers on the wall or ceiling.
Activate it by hitting the snooze but-
ton or use the AC adapter for contin-
uous display. The clock sets itself using
signals from the U.S.Atomic Clock.The
LCD shows time, day, date, tempera-
ture, and the weather forecast using
icons for sunny, cloudy, partly cloudy,
or rainy.

Oregon Scientific, 19861 SW 95th
Pl., Tualatin, OR 97062; 800-853-8883 or
503-639-8883; www.oregonscientific.com.

CIRCLE 55 ON FREE INFORMATION CARD

You
Can Take
it With You

Watch Out, Dick Tracy!

With the Internet Messenger Watch ($119.95),
you can receive wireless Internet e-mail, news,
! weather reports, sports scores, stock quotes,
horoscopes, auction alerts—and the time and
date—almost anywhere in
the US. The Internet
Messenger is also a
full-featured alphanu-
§ meric pager able to
¥ receive and store up
to 16 Internet e-mail,
numeric, or word mes-
sages. As a timepiece, it’s
also a sports watch that features a
lighted Indiglo display; a 100-hour
chronograph with lap and split, 8-lap memo-
ry control; and a 100-hour countdown
timer.
Timex Co., Hotline Watch Service, 19
Crisp Dr, Little Rock, AR 72202; 800-
448-4639; www.timex.com.
CIRCLE 57 ON FREE INFORMATION CARD

DBS TV, that is. The MiniPlus

portable, flat-panel satellite dish ($349.95)
can be used with any DirecTV or
DishNetwork receiver for instant
— satellite TV enjoyment when
7y you are parked in your RV or
| SUV. The 12- X 16- X l-inch

[ dish comes with a satellite sig-
{ nal strength meter, a carrying

.
& 4 ~—_/ case, a portable mount, and
X - > cables.
A ™

SatCom Electronics, Inc.,

13400-B Danielson St., Poway, CA 92064;
858-486-6600; www.satcomweb.com.
CIRCLE 56 ON FREE INFORMATION CARD

On the Road

A 6- X 9-inch, three-way multi-
element speaker system, the HED-
1693 mobile audio speaker ($159/pair)

is designed for drop-in replacement of
OEM speakers. With their
low-profile tweeters/
midranges, the
speakers fit easily
behind factory
grilles. Technical
and material ad-
vances are said to
improve power handling, provide accurate dynamic
response, and resist damage from UV rays.
Cerwin-Vega, 555 East Easy St., Simi Valley, CA 93065-
1805; 805-584-9332; www.cerwin-vega.com.
CIRCLE 58 ON FREE INFORMATION CARD

CDs on Hold

Treat your customers and
clients to CD music on hold with the
OHP 5000 ($399.99). a digital on-hold
audio system with integrated CD
autoloader that automatically records a
CD single or your customized
mix of selected tunes from a
multi-track disc. It records
and plays back continu-
ous music, or a mixture
of music and messages,
into conventional sin-
gle- or multi-line tele-
phones or larger business
phone systems.
On-Hold Plus, 5820 Oberlin Drive,
Suite 203, San Diego, CA 92121; 800-839-7277;
www.onholdplus.com.
CIRCLE 59 ON FREE INFORMATION CARD
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Home Plate

Now you can turn an ordinary wall
outlet into a surge protector, with the
Smart Plate Surge ($12.99). Specifically
meant for computers, the two-ground-
ed outlet wall plate is easy to install
and provides AC line and modem/

Diagnostic
Software

A complete systems-level package,
AMIDiagSuite ($159.95) includes both
DOS (v6.11) and Windows (v7.0) ver-
sions of the diagnostic software. The

easy-to-navi-
gate suite offers
several interac-
tive diagnostics
that allow the
user to view
results as they
run. The DOS version supports USB mass storage
and non-legacy IDE devices and hard disk and ACPI tests.
American Megatrends, Inc.; 800-828-9264;
www.ami.com.

phone protection. It has safe-operation
indicator lights, accommodates one
phone line, and accepts a standard R}-
I'l telephone line.

Thomson Multimedia; www.rca.com.

79 4]

CD-
Labeling
System

Want to label your CDs, but
don’t want to risk “gumming up the
works?” Then the CD
Labeling System ($19.99)
could be what you're
looking for. The specially
formulated labels are
designed to stay put even
in high-rotational-speed
CD-ROM drives and not
to damage a recordable
CD’s top protective
layer. The system comes
complete with blank
labels (50 disc and 100
jewel case spine labels),

a label applicator, and TDK’s label
design software (with a wide selec-
tion of graphics).

TDK Electronics Corp.; 800-

835-8273 or 516-535-2600;
www.tdk.com.

Scheduling
Program

Keep your calendar in sight
with this fully customizable net-
work calendar, which doubles as a
desktop wallpaper. Among the fea-

tures of the Visual Day Planner 7.1
are a recurring event reminder,
enhanced network alarms allowing
multiple users to set alarms, and
reloadable pictures icons. Users can
easily set reminders, dates, and memos
by simply typing into the calendar with
fonts and colors of their choice. Visual
Day Planner is
shareware and
registration is

Seeing
In 3-D

Designed for 3-D stereo viewing
on a CRT monitor, VR Visualizers
($29.95) are compact and lightweight
LC 3-D shutter glasses, with a unique
fold-up design. Users can now view
thousands of 3-D images on the Internet or

experience interactive 3-D games on CD- = @ | $29.95.
ROMs—images jump off the screen o [ ?,:_fri‘.:;iz: " M InKline
and show true depth and dimen- et e Global, Inc.; 775-
sion. The glasses are excellent for : =] 747-5730; www.
3-D stereoscopic scientific visuzl- 3. | inklineglobal.com.
ization, product development, and dis- e

tance learning.
VRex Inc.; 914-345-8877; www.vrex.com.

Gizmo is published by Gernsback Publications, Inc., 275-G Marcus Bivd., Hauppauge, NY |1788. Senior Writers: Christopher Scott and Teri
Scaduto. Copyright 2001 by Gernsback Publications, inc. Gizmo is a registered trademark. All rights reserved.
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B ELECTRONIC TECHNOLOGY TODAY INC.

(while supplies last) ‘«.

\wlth any order over

P.O.Box 240 » Massapequa Park, NY 11762

INVENTORY BLOWOUT SALE

\ FREE GIFT \

$15 %

* ALL CANADIAN CHECKS MUST CLEAR THROUGH AN AMERICAN BANK

BPO7... 100 RadioHookups ............................... ... $300  8P317 ... Practical Electronic Timing e ..$6.99
BP36 . . . .50 Circuits Using Germanium, Silicon & Zender Diodes .. ..... 5299  BP320 ...... Electronic Projects for Your PC ... ... .. ... ... $5.99
BP44 .. . ICH55Projects ... ... $599  BP322 ... .. Circuit Source Book 2 .. .. ...56.99
BP56 . . . .Electronic Security Devices ........ ...5399 B8P3 ... . Electronic Music Leaming Projects . e M B Am90:99
BP64 . .. .Semiconductor Technology Elements of Elect Book 3 .99 BP3R ... A Beginners Guide to TTL Digital ICS ......................... $6.99
BP74 .. . Electronic Music Projects . . et 8399 BP333 L A Beginners Guide to CMOS Digitat ICS ... ... .............. .. $6.99
BP76 ... .Power Supply Projects ..................... ... $399 BP334 ... .. Magic Electronic Projects ............ T et $6.99
BP78 . . . .Practical Computer Experiments ... ....................... $299  BP3%B ... .. A Guide to the World's Radio Stations . ........................$7.99
BP80 . . . .Popular Electronic Circuits ........... e, 9399 BP3SS L. An Introduction to Light in Electronics ......................... $6.99
BP103 . . .Muiti-Circuit Board Projects .......................... ... $2.99  8P36T ...... Electronic Projects for the Garden ... $6.99
BP109. . .The Art of Programming the IK ZX81 .. ................ .. .. $399  BP370 ...... The Superhet Radio Handbook . . . ..$6.99
BP112 .. A Z-80 Workshop Manual . ... ..................... ... ... $99  8P3T1 ... | Electronic Projects for Experimenters ... ... . ... ... $6.99
BP114 .. .The Art of Programming the 16K ZX81 .. .......... ... ... $399  BP3T4 ... .. Practical Fibre-Optic Projects .............................. $699
BP115 .. . The Pre-Computer ook .. .............................. $299 BP378 ...... 45 Simple Electronic Terminal 8lock Pro;ects me .- ...$6.99
BP124 . . Easy Add-On Projects for the Spectrum, ZX81 & ACE ... .. ..., $393  BP379 ... 30 Simple IC Terminal Block Projects . ..56.99
BP143 . . An Intro to Programming the Atari 600/800 XL ........ ......3299 8P3%4 ... . Practical Electronic Model Railways Projects .......... $6.99
BP148 . . .Computer Terminology Explained . .................. ...5299 BP385 ... Easy PC Interfacing { AN O ... $6.99
BP154 . . An Introduction to MSX Basic ......................... ... $399 BP39T ...... Fautt-Finding Electronic Pro;ects S dus WAL | Lisors o8 ...36.99
BP156 . . .An Infroduction to QL Machine Code . : ..$399  BP3%2 ... Electronic Project Building for Begmners o T $6.99
BP187 . . A Prac Ref Guide to Word Pro Amstrad PCW8256/PCW8512 ...8799 BP393 ... Practical Oscilator ........................... ..$6.99
BP190 . . More Advanced Electronic Security Projects .................$399 BP3% ...... Electronic Hobbyists Data Book . . $7.99
BP194 . . .Modem OPTO Device Projects . ........... AR i | $399  BP4O1 ... .. Transistor Data Tables ........ ... 3799
BP232 . . A Concise Introduction toMS-DOS ... ............... ... .. $399  BP4tt ... A Practical Intro to Surface Mount Dewces ..... $6.99
BP256 . . .An Intro to Loudspeakers and Enclosure Design .. ............ $399  BPM3 ..., Practical Remote Control Projects ....................... ..$7.99
BP264 . . A Concise Advanced User's Guide toMS-DOS .............$393 BP4IS . . . Practical Alam Projects ............... ... ... $6.99
BP272 . . .Interfacing PCS and Compatibles .. .................. ... .. $599  BP439 ... . Troubleshooting YourPC ... .................... ... ... $8.99
BP290 . . .An Intro to Amateur Communications Satellites .............. $599  PCP107 ... .. Digital Logic Gates and Flip-Flops . ........................... $10.99
BP297 . . Loudspeakers for Musicians ........................ .. %699 PCPM2 ... Digital Electronics Projects for Beginners . ... ................... $10.99
BP299 .. Practical Electronic Fitters ............................ .. $699  PCP114 .. ... Advanced MIDI Users Guide .. ........................ ... .. $10.93
BP302 . . A Concise User's Guide fo Lotus 1-2-3 Reiease 31 .......... 8599 ETT{ ..... .. Wireless & Electrical Cyclopedia ............................. $4.99
BP304 o Pro;ects for Radio Amateurs and 8. WLS -.8599  PRICES 0D NOT INCLUDE SHIPPING & HANI]lING Au SALES MIE FINAL, NO RETURNS
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1 If you wish to use a Credit Card:
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Allow 6-8 weeks for order to be fulfilled.

8200 $200110530.00 . $5.00

5550“051000 $3.00 3300110 $40.00 . $6.00
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Please return this order form to:
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P.O. Box 240

Massapequa Park, NY 11762-0240

____________________________________

Telephone Orders: If you wish to place your credltcard order by phone, call 631/532-6720. Automated order taking system functions 24 hours

no orders accepted outside of U.S.A. and Canada, New York State Residents must add applicable sales tax. Offer expires 9/30/01

ELECTRONIC TECHNOLOGY TODAY, INC.
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PEAKC o) e

TED NEEDLEMAN

More RAM...Now!

t's pretty well known that one of the

easiest PC upgrades is adding addi-
tional RAM. After all, as long as you
are careful to drain any static charge
before picking up a RAM module,
installing an additional DIMM is pretty
much a no-brainer. The modules them-
selves are keyed to only fit one way; so
the biggest problem in doing upgrades
is gaining access to the DIMM sockets.
With memory prices at an almost all-
time low, the economics of this
upgrade are better than ever.

While it's “common knowledge™ that
adding additional RAM will speed up
most applications, 1 haven’t seen any
quantitative articles on this in quite
some time. It seems logical that having
more RAM would help most processes
in a Windows-based PC. Yet, as we all
know, when using PCs, sometimes it
seems like logic flies out the window.

BUILDING THE
TEST-SUBJECT

Rather than just perpetuate the
“urban legend” of adding more RAM, |
decided that for this episode of “Peak
Computing,” P'd actually test out the
effect of adding RAM.

To do this, | built a new PC espe-
cially for the purpose. Because | want-
ed to really try a variety of memory
configurations, | needed a system that
would have the capacity to accept a lot
of memory. When poking around
through the many PCs that are scat-
tered around my home, | realized that
most of the PCs that are sold for hcme
and small-office use have a memory
capacity that tops out at 768 ME or
less. That's still a lot of RAM, but less
than | really wanted to stop at.
However, | was not able to exceed that
limit. Read on to find out why.

After some searching through
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tnctosures” T TORUCES o

Performance Saries

SX830 - SX840
Workstation Tower Case

The interior view of the roomy Antec SX-830 workstation enclosure is shown in the screen-capture
above. The author housed his test machine inside the enclosure.

motherboard specs, | found | had the
perfect base for my RAM test machine
already in-house, the Soyo SY-7VCA-
EA motherboard that was sent to me
by the manufacturer for last month's
upgrade project. If you read the last
issue, you might remember that we
actually used the motherboard that
Intel sent to do the upgrade, so the
Soyo motherboard was available for
this project.

That was serendipity. According to
the published specs, the SY-7VCA-EA
can accept up to a 1-GHz Pentium II;
and its three DIMM sockets will each
take a 512-MB DIMM, giving the moth-
erboard the capacity of about 1.5 GB!

I’'D LIKE TO THANK
MY MOTHER...

Running a test like this one is rela-
tively easy, at least when you have

WAL adherieaniadimahicstary. com

everything in place. | used a variety of
benchmarks, including the memory
benchmarks in three shareware tools |
use extensively. These three are the
SANDRA 2001 and Dr. Hardware 2001
system diagnostics and the PASS-
MARK 3 system benchmark. All three
of these are available for the time
spent downloading them. A fourth test
was more real-world. | installed Adobe
Photoshop 6.0, and took a photo from
an old Kai’s Power Photos image col-
lection. When loaded in Photoshop,
the file was 16.6 MB in size. To test the
real-world effect of changing RAM, |
re-sampled the image from 300 dpi to
600 dpi, timing the process with a
stopwatch.

The real problem in running a test
like this one is pulling together all the
parts without breaking the bank. Soyo
helped out with the motherboard, and

soluondod ‘10oe 19queides
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Photoshop Benchmark
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Fig. 1. The graph above shows the time it 100k for the author’s computer to change a photo’s reso-
lution from 300 dpi to 600 dpi using Photoshop 6.0. Memory configurations ranged from 64 MB to

1024 MB.

Intel contributed the CPU. To house the
system, | chose the SX-830 case from
Antec. | had just used the SX-840 for
an upcoming Pentium 4 building pro-
ject and was so impressed with the
case that | felt it was perfect for this
project as well. The only difference
between the two cases was the power
supply. The SX-830 mid-tower case |
used for the RAM test project has a
300-watt power supply, while the SX-
840 case has a Pentium 4-compatible
400-watt supply.

Otherwise, the cases are identical,
with twin fans on the rear panel and
place for two more optional fans on the
front. There’s a slip-out cage for hard
disks and a slide-out cage for 3.5-inch
drives. All of these make the SX-830 a
pleasure to work in. As a bonus, for
only about a hundred bucks, the case
is as sturdy as a tank!

The real budget-buster in this type
of test, however, is the memory. | want-
ed to run two different tests. The first
was to incrementally add RAM, run-
ning the benchmarks at each step.
This would start out with one 64-MB
DIMM installed, then two 64-MB
DIMMs, and then three 64-MB DIMMS.
The next series would be one 128-MB
DIMM, then one 128-MB and one 64-
MB DIMM, and so on. | also wanted to
see whether there was any apprecia-
ble difference in benchmark scores
between using two 64-MB DIMMs and
a single 128-MB DIMM, two 128-MB
DIMMs and a single 256-MB DIMM,
and two 256-MB DIMMs and a single

512-MB DIMM.

These tests required three DIMMs
of each size: 64 MB, 128 MB, 256 MB,
and 512 MB. While RAM prices are
falling, that’s still a lot of money in
RAM. So a big thank you goes out to
Kingston Technology, which donated a
dozen ValueRAM modules of the req-
uisite size. ValueRAM, which is
Kingston's retail line of DIMMs and
RDRAM, is what | have in most of the
PCs here—I've had no memory prob-
lems for as long as | have been using it.

ROBERT BURNS
WAS RIGHT!

What | supposed would be a straight-
forward process turned out that way;
but only for a moment—until things fell
completely apart. Robert Burns, the
poet, said it best, “The best-laid plans
o’ mice an’ men, gang aft a-gley.”

SOURCE INFORMATION

Antec, Inc.
510-770-1200
W amtec-ing. com

Intel Corp.
408-765-8080
www._developar intel. com

Kingston Technolegy Corp.
877-KINGSTOMN
www kingston, com

Soyo
510-226-7696
WIWW.SoVoUSa.com

WWW.akherieaniadiahictory com

While the tests were time-consum-
ing, it was a pretty simple matter to put
in memory, run the benchmarks, print
out the results, and repeat the
process—up until | put in the second
512-MB DIMM. Aill of a sudden,
Windows Me refused to completely
load. It loaded with a 512-MB and a
256-MB DIMM in place, but complete-
ly bombed out with two 512-MB
DIMMs.

Thinking it might be a problem in
Windows Me, | attempted to replace
Windows Me with Windows 2000
Professional, which | know can handle
large amounts of RAM without prob-
lems. This process uncovered the fact
that my hard disk was bad and would
not properly format. Raiding another
system, | commandeered another
drive, formatted it and installed
Windows 2000. With a 512-MB DIMM
in place, Windows 2000 Professional
booted just fine, and it re-installed
Photoshop, all of the other bench-
marks, and the laser printer driver.

Then | popped in a second 512-MB
DIMM. Bang! Windows 2000 Professional
loaded, but every application | tried to
run crashed the system. The system
ran just fine with 768 MB installed,
either three 256-MB DIMMSs or a 512-
MB and a 256-MB DIMM. Any more
than that and either the application
crashed the system, or the operating
system just wouldn't load. Despite
extensive fiddling in the system’s
BIOS, | was not able to overcome this;
even though Soyo’s documentation
clearly states that the motherboard
supports three 512-MB DIMMs. A call
to Soyo’s excellent technical support
staff promptly cleared everything up.
Yes, the Via-based core logic chipset
on the motherboard will support 1.5-
GB of RAM, but only at a front-side bus
speed of 100 MHz. Using the 1-GHz
Pentium lIf processor requires that the
front-side bus be set to 133 MHz for
best performance, which limits the
memory to 768 MB. So | had the
choice of limiting the parameter of my
test to 768 MB, or dropping the front-
side bus speed down and re-running
all of the tests a third time. Given what
| had come up with to this point, |
decided to stop at 768 MB.

SURPRISING RESULTS
The result of this is that my testing

was not quite as rigorous as | initially

hoped it world be, though it was far
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more time-intensive than | planned for.

Even more surprising, however,
were the results. In most of the testing,
very little quantitative difference was
seen in the benchmark scores. Going
back to the benchmarks themselves, |
realized that most of the “memory”
benchmarks are measuring memaory

improvement in the benchmark scores
until we get to 512 MB.

The downside is that there is really
no concrete way to know beforehand if
adding additional RAM is going to
boost your system’s performance.
However, with memory prices as
affordable as they currently are,

To learn how to talk with your kids
about tough issues, like sex,
AIDS/HIV and violence, call

1-800-CHILD-44
and get your free gmdebook

bandwidth, which is more a function of
system design, the memory bus
speed, and RAM speed, then of RAM
quantity.

What did vary with the amount of
RAM installed were two things, one of
which | was not even monitoring. This
was how quickly the operating system
booted and how quickly applications
loaded when launched. While | had not
thought to actually time this, the differ-
ence between having 64 MB and 768
MB in the PC was clearly noticeable.
With more RAM, Windows 2000
Professional loaded noticeably faster,

adding more RAM is still the first step
most users should take to try to bump
up system performance. P

PLANT TREES FOR AMERICA

Frustration? Ho, thanks. \
Fun? Yes, please. “*'

Satisfied customers - the key to our success

and Photoshop was ready to use sev- » that's why every new EAGLE version is based on
eral seconds earlier. the feedback from our customers
The re-sampling process, changing » that’s why all our customers have access to our

highly acclaimed, comprehensive support, free of
charge

» that’s why EAGLE has no hidden costs for
libraries or modules which prove to be
indispensable after purchasing

the file from a resolution of 300 dpi to
600 dpi, was also greatly influenced by
how much RAM was instalied in the
system. With only 64 MB installed, re-

EAGLE 4.0

Schemaiic Captue - Bosm Layout

sampling this particular image took a [ » that's why we really [ Mn'r s ®
bit over 80 seconds. With some config- want customers to " hderider sy
urations of memory, this time dropped enjoy working with

to as little as 3.59 seconds. EAGLE

that’s why EAGLE Is ane of the tnp-raied

Strangely, however, it wasn't the >
programs for schematic capture and b

gross amount of RAM installed that
had the greatest effect; it was the con-
figuration in the three DIMM sockets. J
For example, three 256-MB DIMMs

Version 4.0 Highlights

New Library Management with
Component Browser

® Technology and Package variants for |§

actually produced a hair better perfor- components It

mance, at least on this one particular 9 E:?’;;:UWW" commands via User ———
o . ngu Ound Nt s g0

benchmark, than did having one 512- il Uniimited length for component oo

names/ivalues

Trple Hrgut 0 gom

MB DIMM and one 256-MB DIMM.

Fwae e,
U 3014 Tt Dulire peckage 10+

Design Rules define pad/via WEX  LEE D Loacdors O Camir Do
dimensions and shapes

THlS M EANS Net Classes for Autorouter and DRC

EXACTLY WHAT? Minimum Autorouter grid: 0.02 mm

SMD pads can be rounded or round
Different pad shapes for Top, Bottom,
or Inner iayers

As I've discovered over the 30-plus
years that I've been using computers
big and small, this experiment proba-
bly created more questions than it
answered. One thing that the results
seem to support is that how your appli-
cations use the instalied memory will
influence whether or not adding more
RAM will boost performance. Photoshop,
and other similar applications, use
additional RAM to reduce the need to
store portions of the image files that
you are using in virtual memory (i.e., a
temporary file on your hard disk drive).
Adding RAM definitely improves per-
formance, though we don't see a big

non-commercial applications withoul chargse. The Freewars
Viersion s restricted ta boands up o hall Eeroosrd format
with a maximuen of fwo sigral layers ond ane schemalic
aheel. A other features correspond to those of the
Professional Version. Downboad il from our Intormed Sike

ar order our fres C0

Thir Standard Vertion i suitalde for boands in Euroscard

formiat with up to & signal layers The Professional Yorsion
has no such emitations.

hitp: waw.ﬂﬂdﬁﬂﬁlmﬁ com

Hilghwene Des

4. E-hcl

CIRCLE 283 ON FREE INFORMATION CARD
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A LOOK AT

TOMORROW’S TECHNOLOGY

Business Buz

Rx AT YOUR FINGERTIPS?

Recently installed in several U.S. cities, a
physician-friendly touchscreen computer
system from ScriptRx, Inc. generates
printed prescriptions and discharge
instructions. Incorporating a fingerprint
scanner and laser printer, it is expected to
dramatically reduce life-threatening pre-
scription and discharge-instruction errors
due to illegible or confusing handwriting.
Offered free to applying hospitals nation-
wide, the systems are funded by pharma-
ceutical and other companies who
sponsor informational sections or
“screens.” For more information, visit
ScriptRx at www.scriptrx.com.

ROVER, WHERE ARE YOU?

TGS’s 3D-MasterSuite for Java will be
used in the daily operations of the two
Mars Rovers as they search for evidence

ware will help to select the most promis-
ing rocks and soil targets for more
intensive study and to pick new regions to
explore. it will also provide high-fidelity 3-
D visualization of the Martian terrain data
that the Rovers gather, as well as posi-
tioning a 3-D model of the Rover on the
simulated terrain. With this tool, scientists
worldwide will be able to use a multiple
platform interface to view what the Rover
is viewing.

EAR PROTECTION

Are cell phones dangerous to your heaith?
Studies have been inconclusive, since the
potential long-term effects of EMF expo-
sure are not known. A new device, the
Anti-Radiation Cover (ARC), protects peo-
ple against cell-phone radiation. ARC is a
small, lightweight, mesh disc that sticks
to the earpiece of a cell phone. The
enhanced conductive fiber material it
uses, Shieldron, is based on NASA tech-
nology—originally designed to counter
radiation in outer space. The ARC has
undergone extensive laboratory testing,
both here and abroad, and is said to elim-

to the ear. For more information, contact

| www.cellphoneradiationbuster.com.

of the action of liquid water. The Java soft-

inate up to 99% of all cell phone radiation |

Arsenic On The Rocks

David Teter (t) and Pat Brady are among the
Sandia researchers who developed SANS.
They are seen here with groundwater flow-
ing through a column of SANS, which would
reduce its arsenic content to an unde-
tectable level. (Photo by Randy Montoya.)

hether you're watching your

weight, keeping cool in hot
weather, exercising, or trying to have a
healthy lifestyle, drinking lots of water is
always considered good for you. Of
course, that is based on the assumption
that the water is unpolluted and safe to
drink. That’s not always the case.

Water Sans Arsenic

In some groundwater, inorganic
arsenic occurs naturally—seeping out of
rock and soils near the aquifer. Ingesting
high levels of arsenic has been linked to
a variety of cancers and cardiovascular
and neurological illnesses, although sci-
entific data about low-level, chronic
arsenic ingestion is limited.

The EPA is reviewing its current
arsenic limit of 50 parts per killion (ppb)
and is considering a new limit that

WWW_akhrerieanbiadiahistary com

reduces the maximum allowable amount
of arsenic in drinking water to 10 parts
per billion. A U.S. Geological Survey
study estimates that 14 percent of all
U.S. water supplies has drinking water
with arsenic concentrations greater than
5 ppb, and in 3 percent of them it
exceeds 20 ppb. Water supplies in the
western U.S. have some of the highest
arsenic concentrations.

Sandia Nadonal Laboratories scientists
have been researching this problem and
have designed new chemicals with flypa-
per-like arsenic-trapping properties.

Designing Arsenic Trappers
By Computer

“We've zeroed in on a class of mater-
1al that is affordable and obtainable and
peculiarly selective for arsenic,” says
Sandia researcher David Teter. The new
materials are called Specific Anion
Nanoengineered Sorbents (SANS).

Because there are nearly infinite vari-
ations of chemical species, phases, and
surface chemistries, they let the comput-
er sort out the very best performers. To
create the materials, the researchers
selected mineral families with known
affinities for anions (negatively charged
atom groups). They then used super-
computer modeling to rapidly simulate
the arsenic-trapping aptitudes of thou-
sands of combinations and variations of
the minerals. “We got some big hits on
materials that had never been consid-
ered before,” says Teter.

Arsenic Getters

Most mineral “getters” have nega-
tively charged surfaces, so they repel
anions. The SANS selectively attract
dissolved anions such as arsenate (a toxic
arsenic-containing compound) to posi-
tively charged sites on the SANS sur-
faces and grab hold.

“We knew which classes of materials
should be highly selective for arsenic at
the atomic level,” says Sandia researcher
Pat Brady, “so we asked ourselves what is
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peculiar or common about those materi-
als. Then we tried to find or make other
materials with similar properties.”

They ruled out those minerals that
are difficult or expensive to obtain or
produce, that would become saturated
too quickly, or that would result in a
hazardous by-product. Now, they are
verifying the computers’ results in a
lab—pumping arsenic-contaminated
water through the powdered materials,
and then measuring the arsenic content
of the outflow.

Water Works

At water treatment plants, groundwa-
ter could be pumped through columns
containing the SANS powdered materi-
als. Arsenic content in the outflow
would be reduced to undetectable levels.
After perhaps years of use, the nonhaz-
ardous arsenic-saturated getters could
be safely disposed of in landfills.

According to the researchers, the
SANS could be easily adapted for use
with smaller water systems—even down
to the individual well or household scale.
In addition, they believe the same
research methodology that identified
the SANS for arsenic removal could
help design other getters for removing
different micropollutants from drinking
water or for purifying industrial waste
water and other effluents.

Price Tag

Complying with the proposed EPA
standard for arsenic in potable water
could come with a national price tag in
the billions to tens of billions of dollars.
The Sandia developers think the new
arsenic-getting SANS could reduce the
sticker shock of removing arsenic from
drinking water for cities served by water
treatment plants; for rural communities;
and for homes, schools, and apartment
complexes served by single wells.

“Municipalities now filter out dirt,
silt, and sewage, but pulling out stuft at
the parts-per-billion range cheaply is a
new and difficule challenge,” says Brady.
“This is harder than finding a needle in
the haystack.”

Teter estimates that some of the
SANS could be supplied for as little as
$200 to $300 a ton, compared to the
$4000 a ton for conventional iron
hydroxides used in typical water treat-
ment plants. (Iron hydroxides, adopted
for water purification around the turn of
last century, sweep out many contami-
nants simultaneously but don’t selective-
ly remove arsenic.)

Testing...Testing...One, Two, Three

About 3200 of the nadon’s 74,000
water systems supply drinking water
with arsenic levels that exceed this limit,
according to EPA estimates. Almost half
of Albuquerque’s wells would fail to
meet this standard. “In essence the rul-
ing says Albuquerque can’t use half its
wells after 2005 without additional
treatiment,” says Dave Teter.

The Sandia researchers hope to test
the new materials at a planned city
water-purification demonstration plant
in Albuquerque, as well as in several
smaller water systems in rural New
Mexico communities.

Albuquerque’s Arsenic Removal
Demonstration Plant should be opera-
tional by next summer, according to City
Water Resources Manager John Stomp.
The plant will process more than 2 mil-
lion gallons of water a day using a micro-
filtration/iron coagulation process, but
the facility will reserve space to test
developmental technologies such as the

SANS.

A computer image of arsenate ion sorbing
on to an oxide surface. The image is gener-
ated using a form of quantum mechanical
modeling called density function theory.
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Research Notes
YOUR OWN SUPERCOMPUTER :
‘Sandia National Laboratories has released
to the public a computer program that
enables a collection of off-the-shelf desk-
top computers to be among the world's
fastest supercomputers. (See “Prototype,”
December 2000.) The open-source
release of Cplant aliows free access to the
research that created the most scalable,
Linux-based, off-the-shelf computer avail-
able, says Sandia manager Neil Pundit.
| Modifications and enhancements made
by other scientists and researchers will
enrich the system software. While other
cluster software may run faster, none
‘exceed Cplant’s ability to help off-the-shelf
| processors work together in iarge numbers.

'LOOK MA, NO HANDS

Imagine landing a jumbo jet without ever |
taking control of the stick. NASA scien-
tists have demonstrated just that ability,
using only human muscle-nerve signals
| linked to a computer. A computer match- |
es each unigue nerve-signal pattern with a
particular gesture, such as making a fist
_or pointing. The pilot was outfitted with an
armband implanted with eight electrodes.
-t read the muscle nerve signals as he
made the gestures to land a computer-
generated 757 passenger jet aircraft at a
simulated San Francisco International
Airport. (The first prototype armband was
made from exercise tights and used
metallic dress-buttons as dry electrodes.)

SNIFFING OUT HYDROGEN ]
Scientists from /ntelligent Optical
Systems, Inc. (10S) and The Boeing
| Company tested first fiber-optic hydrogen
leak-detection system during a static fire
test on a Delta IV orbital rocket at the
'NASA Stennis Space Center. Since liquid
hydrogen—dangerously flammable and |
explosive—is used as fuel in virtually all
the orbital rockets, NASA needs to detect
| potentially catastrophic leaks. The 10S
multi-point fiber-optic sensor system
consists of a light source, optical fiber,
‘and optrodes with temperature-sensitive
<indicators. Since optical sensors don't]
require any power, there’s no danger of a
spark from faulty wiring; they’re immune |
[ to EMI; and the optical fiber is resistant to
temperature extremes.
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Proto

“We’re very interested in working
with Sandia to look at emerging tech-
nologies that are cheap and easy to dis-
pose of,” says Stomp.

Step Lively!
I t seems “Star Wars” type troopers are
no longer limited to the realm of
movies. Soldiers of the 21st century can
already don helmets that feature image
displays, laser range finders, and global-
positioning systems. Theres a hitch—
these futuristic cyber systems demand
power.

The “man-portable generator,” being
developed at the DoE’s Pacific Northwest
National Laboratory for the U.S. Army’s
Communications-Electronics
Command, is a power generator so
lightweight a soldier can carry it with
him. Weighing as little as two pounds, it
generates 15 to 25 watts of power. That’s
ten times less than the batteries soldiers
currently carry—the best lithium batter-
ies currently available would have to
weigh as much as 20 pounds to provide
equivalent power for one week. The
generator’s fuel processor also allows the
system to be refueled so it can be used
again.

The increased power density would
allow soldiers to either reduce their load

The miniature fuel processor, developed at
PNNL, builds upon a micro-channel vapor-
izer designed for the auto industry.

> It Pays To Advertise

The next generation of public phones, the AT&T
Public Phone 2000}, combines simultaneous high-
speed connectivity to the Internet and other
online services, such as e-mail, with voice calling.
Additional features include a 12-inch touch-sensi-
tive screen and a touch pad integrated into the
keyboard. The fee to use all of the capabilities is
25 cents per minute, with a four-minute mini-
mum. Installations have begun at airports in the
New York, Dallas, and Atlanta areas, with other
major airports scheduled to have the phones by

the end of the year.

The market for public phones with Internet
connections is expected to grow sharply in the next few years—some
experts predict it to be more than $1 billion worldwide by 2005. AT&T said
a major source of revenue from the 2000i phone would be sales of adver-
tising space on the full-motion video screens of the unit. These ads can be
programmed to change as the advertiser wishes. When an ad is touched
or clicked, a connection is made to the Web site at no charge to the user.

AT&T has found such targeted advertising to be more effective than
Internet banner ads, especially in reaching business travelers. In one
month, a group of 50 enhanced public phones with a florist’s ad generat-
ed over 500 hits, while 1000 standard phones in the same area generated

less than 50 calls for the same company.

or greatly extend their missions.

Last spring, PNNL engineers demon-
strated a full-size, advanced design fuel
processor that converts methanol into
hydrogen. Because hydrogen wouldn’
need to be stored or carried, the fuel
processor would reduce the weight and
risk associated with portable power sys-
tems.

“We've taken a significant step toward
light-weight power generation with this
breadboard-stage fuel processor,” said
Ed Baker, PNNL project manager. “Our
system produces the hydrogen that fuel
cells need to create power. We expect to
create hydrogen from liquid fuels such
as methanol, synthetic diesel, and possi-
bly military jet fuels. Each of these is
more readily available and easier to carry
than hydrogen.”

PNNL engineers based the fuel
processor design on 1- to 10-kilowatt
prototypes that they have built for use in
automobile power systems. The proces-
sor being developed for the man-
portable generator consists of four
micro-technologies: a combustor, vapor-
izer, primary conversion reactor, and a
gas cleanup device.

It uses a proprietary catalyst to pro-
duce hydrogen from hydrocarbon fuels.
Reactions take place within small chan-
nels of a catalytic converter. These
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micro-channels enhance heat and mass
transfer rates and significantly speed up
chemical reactions, which reduces the
device’s size.

Based on the encouraging results of
the breadboard-stage development, PNNL
engineers are designing a prototype fuel
processor and hope to have it tested
within the next year. Then, they will
work on integrating it with other com-
ponents of a complete power system,
including a micro-scale fuel cell, a fuel
storage and a delivery unit, and a battery
for peak power. They hope to have the
complete power system ready for testing

by 2003. er

Newsplex

here are an increasing number of

NEWSrOOMm CONVErgence projects,
whose purpose is to create a site for
cross-media newshandling. With sup-
port from Ifra, a leading media publish-
ing association, Newsplex is being
launched—an advanced micro-news-
room initiative to develop an interna-
tional facility for research into methods
and technologies for such newsroom
convergence. The $1.5 million facility,
being built in cooperation with the
University of South Carolina (USC)
College of Journalism and Mass
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» “Light” Particle Beams

University of Southern California (USC)
scientists and colleagues at UCLA and
Stanford have found a way to bend
beams of high-energy particles as
though they were light waves. The par-
ticles, high-energy electrons, were
traveling in a linear accelerator at
nearly the speed of light. The
researchers were trying to increase
the speed of the particles by sending
them through plasma. In the process,
they discovered that the beam of elec-
trons had refracted, acting like light
waves rather than fast-moving parti-
cles. Light waves bend when passing

researchers

Katsouleas and
Seung Lee and Patric Muggli are seen
in front of a computer running a simula-
tion of the plasma experiment per-

Prof.

formed at the Stanford Linear

Accelerator.

diagonally from one material to another because the speed of light
changes slightly according to the density of the material it is traversing.

“particles normally don’t refract. Until now, that's only been seen with
waves,” said one researcher, Thomas Katsouleas, professor of electrical
engineering at the USC School of Engineering, “This was a wonderful bit
of serendipity associated with a desire to solve another problem.”

The USC scientists envision circuits of plasma carrying high-energy
streams of electrons for a variety of purposes, some not yet imagined. The
most immediate application is likely to advance the state-of-the-art parti-
cle accelerators themselves. Bending the particle beam with refractive
optics would be much more efficient and effective than the current

method where beams of particles are steered by bulky magnets.
The data is being analyzed to determine if they succeeded in using
plasma to accelerate particles, the original purpose of the experiment. m

Communications, is expected to be open
this fall.

The Newsplex micro-newsroom
will be equipped with all the techno-
logical and organizational innovations
needed for a full-sized operation, yet
scaled to support a single multi-media
story team of*5 to 10 people—a micro-
cosm of a complete newsroom of the
future. The site is being provided by
and located within the South Carolina
Educational  Television (SECTV)

Network building in Columbia, 5C.

Configured with specially designed, flexible
workspaces, the Newsplex will provide con-
vergence journalists with access to on-
demand displays of news resources and
news management material.

The lower floor will contain the pri-
mary news activity spaces, including a
central Newsflow desk where opera-
tions will he coordinated.

Throughout the site laced with wire-
less and high-speed networking, conver-
gence journalists will have access to the
fastest modern information-manage-
ment tools in their specially designed,
flexible workspaces. Dynamically con-
figurable info-panels will provide on-
demand display of news resources and
management material.

A state-of-the-art communications
suite including mobile and video-con-
ferencing will keep the news staft con-
stantly in touch with one another and
with the digital infrastructure. A robust
database server farm—able to capture,
categorize, and retrieve any form of
news material and news management
information—will sit at the core of that
infrastructure.

The Newsplex will have three prima-
ry uses: teaching, training, and research.
Additionally, Ifra will use the Newsplex
as the hub of its activities in newsroom
technology and advanced news opera-
tions. Projects at member newspapers
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will be linked to and supported by
Newsplex activities, where possible.
This year, [fra is already commission-
ing Newsplex for the “Video in Print”
research project, investigating the best
practices for effective use of video and
audio newsgathering in connection with
print and electronic publications. The
project will be conducted in three parts:
a comprehensive catalog of what news-
papers around the world are doing in
video/audio newsgathering, research
into what style of video/audio présenta-
tion is most effective on a newspaper
online site, and development of a list of
recommended and evaluated technolo-
gies/skills for newspaper implementa-
tion of video/audio production. Py

His Mastenr’s Voice

Robodog, also known as RS-01, is as
tall as a grown Labrador. He is able
to climb over obstacles, play football, do
handstands, and even move like a crab.
The dog can also stand guard duty, as its
owner can log onto the Web and moni-
tor his home through the Webcam in
the dog’s eyes. Britsh inventor Nick
Wirth, and his company Roboscience,
developed the dog in just seven months
with a six-figure investment he and a
partner put up.

The prototype pet can sec in color,
read out e-muails using a permanent wire-
less Interner connection and respond to
dozens of spoken or shouted commands,
preferably from the owner’s voice. Its
main purpose is to prove Wirth bas
made a breakthrough in the design ot a
new generation of robots.

The RS-01 is made of kevlar and car-
bon fiber, materials used for racing cars
which are light and strong, but very hard
to work with. It has sophisticated motor
and balancing capabilities. Measuring 33
inches long, 27 inches tall, and 15 inch-
es wide, he weighs only 26 pounds, mak-
ing for a safer and less power-hungry
dog, who can play or work for 90 min-
utes between feedings from the power
source.

“Potential applications are in domestic
robots, special effects, industrial robotics,
and high-risk commercial and military
environments,” according to a company
spokesperson, who added that dogs in
space were also on the cards.
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(CD ROM based resources- 5

The internationally renowned series of CD ROMs from

f‘r 'earning und Matrix Multimedia has been designed to both improve m m

your circuit design skills and to also provide you with sets

® . .
des|gning of tooils to actually help you design the circuits

Electronic Circuits and Components provides an "
introduction to the principles and application of the most rn t
common types of electronic components and how they a rl X
are used to form complete circuits. Sections on the disc MU 'tlmed 1a

include: fundamental electronic theory, active
components, passive components, analogue circuits and digital circuits.

anic Circuts & Componen s

ne Parts Gallery
iy The Parts Gallery has been designed to overcome the problem of component and
symbol recognition. The CD will help students to recognize common electronic

Electronics 4| componentsand their corresponding symbols in circuit diagrams. Quizzes are included.
by Mike Tooley

Digital Electronics details the principles and practice of digital electronics, including
logic gates, combinational and sequential logic circuits, clocks, counters, shift registers,
and displays. The CD ROM also provides an introduction to microprocessor based
systems,

Analog Electronics is a compiete learning resource for this most difficult subject. The
CD ROM includes the usuat wealth of virtual laboratories as well as an electronic circuit
simulator with over 50 pre-designed analog circuits which gives you the uttimate learning
tool. The CD provides comprehensive coverage of anaiog fundamentals, transistor circuit
design, op-amps, filters, oscillators, and other analog systems.

Electronic Projects is just that: a series of ten projects for students to build with all
support information. The CD is designed to provide a set of projects which will
complement students’ work on the other 3 CDs in the Electronics Education Series, Each
project on the CD is supplied with schematic diagrams, circuit and PCB layout files,

) component lists and comprehensive circuit explanations.
Eloctronic Projocts

BRALLALAE  PiCtutor and C for PICmicro’ microcontrollers both contain complete sets of tutorials
for programming the PICmicro series of microcontroliers in assembly language and C
respectively. Both CD ROMs contain programs that allow you to convert your code into
hex and then download it (via printer port) into a PIC16F84. The accompanying
development board provides an unrivaled platform for leaming about PIC
microcontrollers and for further development work.

Digital Works is a highly interactive scalable digital logic simulator designed to allow
electronics and computer science students to build complex digital logic circuits
incorporating circuit macros, 4000 and 74 series logic.

CADPACK includes software for schematic capture, circuit simulation, and PCB design
and is capable of producing industrial quality schematics and circuit board layouts.

Digital Logic Simutation CADPACK includes unigue circuit design and animation/simulation that will help your
' by Dave Barker students understand the basic operation of many circuits.

Analog Filters is a complete course in filter design and synthesis and contains expert
systems to assist in designing active and passive filters.

development kit supphed with
instiution versions of G for

o wros Shareware/demo €D ROM with more than 20
: programs $4.99 refundable with any purchase.

Order Form: Phone your order 1o us on:
Please circle the products you would like to buy on Name: e
the table below, caiculate the total cost. fill in the Address: = Z
rest of the order form and send it to us. NY residents or send your order to: ¥y
add sales tax. Please allow 6 weeks for delivery. : CLAGGK Inc oy =2,
Student  Institution Zip: Phone: NS
Electronic Ccts. & C $50 $99 PO Eexjlel o
ectronic S omps. .
Digital Electronics ~ $50 $99 Card Type: Ty ey : Hauppauge, NY 11788
Analog Efectronics  $50 $99 e Expire date:
Electronic Projects  $75 $159 - =T ] I T 1»
PiCtutor  $179 $350 2 I | J I | | | [D D]
C for PICmicros  $179 $350 EeRinimesr | 3.1 I 4Ll i j
Digitat Works ~ $50 $99
CADPACK  §75 $159 | have enclosed my check for § Signature:
Analog Filters  $75 $159
Postage - USA 35 $5 : .
Postage - Canada  $5 5 Please charge my credit card for $:

cLo2

Order online NOW from: www.poptronics.com
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ROBOTIGS

The Battle Has Begun

o you have what it takes to leave

behind the video games and experi-
ence the thrill of robotic warfare? The
lights go up, the crowd leans forward,
and the two competitors prepare for bat-
tle in the game, BattleBots. As the bots
enter the arena, the participants—be
they engineers, special effects wizards,
artists, or students—get to witness the
entrance of their intense robotic fight-
ing machine: the culmination of their
hard work, time, and money. Each bot
makes its way to the designated start
area, a 35-ton steel encasement rigged
with traps and hazards, appropriately
named the BattleBox. Soon, all are
engaged in a thrilling combat-based
event that combines skill, strategy, and
creativity in a contest celebrating the
basics of life and death, survival and
supremacy.

BattleBots is a competition bringing
together all different ages and interests.
No matter what your experience or
expertise is, if you have a creative imagi-
nation, some mechanical knowledge,
and the ability to transform a good idea
into a robotic terror, you can be a com-
petitor. As long as your BattleBot con-
forms to the rules and guidelines, your
paperwork is received by the deadline,
and you show up on tiine, you will have
a spot in one, if not both, of the two
open competitions. Participants under
the age of 18 must have a qualified
supervising adult present; some com-
petitors have their sponsors with them,
and many just arrive with their team.

The Bots

With four weight classes of
BattleBots and two categories of compe-
tition, there is a place for each and every
creation. Depending on how much
money you want to spend in creating
your bot, you can go from the light-
weight (25-87.9 lbs.) or middieweight
(59-173.9 Ibs.) to the heavyweight
(116-315.9 Ibs.) or the super heavy-
weight (211-488.9 Ibs.). The light

o a |

“Nightmare” prepares to slice and dice “FrenZy”
this battle and more, visit www.-obotcombat.com.

robots are typically smaller, simpler, and
less expensive, while the heavyweights
can defy all limitations. Weight classifi-
cations vary depending on whether the
bots are wheeled or non-wheeled and
are strictly enforced.

Since the masterminds behind
BattleBots want to encourage the cre-
ative process, they try to set the least
possible limitations on designs. They
do, however, place great value on main-
taining the highest level of satety for all
involved: competitors, viewers, judges,
and the field crew. To preserve safety,
there are a few restrictions on the con-
struction of the bots. Since the door to
the BattleBox is eight feet by eight feet,
the bots must be within those parame-
ters in order to safely enter the battle-
field. Powered flight is not an accepted
method of movement, whereas wheeled
and linear devices are. Bots have been
powered by such things as: batteries,
compressed gas, and liquid fuel; and
drive types include: electric, hydraulic,

WwWWW e roaaaradiohigtary com

BROOKE A. BERLIN

during a BattleBots match. To see video clips of

pneumatic, and internal combustion.
While there are many different types of
weapons permitted, some of those
restricted are explosives, flammables,
projectiles, and entanglement devices.

All bots go through inspection
before competing. The internal inspec-
tion insures that they have adequate pro-
tective covers; the operations test quali-
fies the transmitter, receiver, and
remote; and to pass functionality, the bot
must be capable of safe control for at
least three minutes. There are regula-
tions on fueling, pressurizing, welding,
and grinding while in the pit.

The Battle

To begin, the bots are motionless
with all rotary weapons spun down, and
all internal combustion engines running
at idle. If they are challenging another
bot in the same weight class, they have
three minutes to win what is called the
“Robot Duel ” Judged primarily by the
referees and secondarily by the audi-
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The BatileBots homepage is located at www.battlebots.com, and it contains lots of information
regarding competitors, rules, and upcoming competitions. You can even build your own robot com-
plete with kill-saws and hammers.

ence, this match decides which division
of the “Robot Rumble” the bots will
move into. Next, this five-minute free-
for-all rumble is divided into a group of
the winners and of the losers from the
previous battle. Here, the bots face
other competitors, this time of similar
weights, though not necessarily alike.

Each team is allowed to enter one
bot per weight class. The bots use their
kill saws, ram rods, spike strips, and
other implements of war to gain audi-
ence partiality. If a winner can't be
decided by the referees and isn’t evident
by the time limit, then the audience
decides the victor. Winners are declared
systematically. If at the end of the time,
one of the bots can no longer move or
has violated the safety codes, then the
other is the bot-triumphant. If both are
stll active after the time, then the three
judges award 15 points each; five for
aggressiveness, five for ability to inflict
damage, and five for strategy, totaling 45
points. In the event of a tie, the audience
decides.

The Future

This extreme sport of destruction
and entertainment has spread to an
international audience in the past few
years as it has gained in popularity. The
blueprints are being laid out for a per-
manent San Francisco location (some
events have been held in Las Vegas),
along with regional events and larger-

scale productions. Television has provid-
ed the forum for BattleBots, and it is
now being viewed on Comedy Central
in the U.S., the Comedy Network in
Canada, BBC2 in the UK, and on
PrimeTV in New Zealand. Robotic
cousins such as those in BotBash
(Phoenix, AZ) and RobotWars (San
Francisco, CA) have also opened up new
venues of exposure.

BattleBots is used as an educational
tool in many ways and continues to
reach out to the younger generation.
During the competitions, there are dif-
ferent clinics teaching skills such as
welding and the safe use of wet-cell bat-
teries. BattleBots, Inc. is looking at the
possibility of visiting high schools and
running compettions commencing with
BattleBots IQ. The organizers feel that
beyond just the excitement of the battle
lies the opportunity to learn about engi-
neering, physics, and other valuable
skills.

To find out about how to get
involved with BattleBots or about the
pre-existing bots themselves, visit their
Web site at www. BattleBots.com. The site
has tips on how to build a bot, get spon-
sorship, and a complete listing of the
rules and regulatons. You can also find
out about upcoming events. a

Introducing Robotics with
Lego® Mindstorms™

For Robot Lovers. Shows how to build a
variety of increasingly sophisticated com-

puter-controlled

robots using the brifliant

Lego mindstorms Robotic Invention System
(RIS). Covers the fundamental building tech-
niques needed to construct strong and effi-
cient robots. Explains to the reader how robot

control programs

on their PC screens.
Detailed building in-
structions are provided
for all the robots fea-

tured. 270 pages
x 10 57 in. $19.99.

Plus $2.45 shipping

in US. Order

CLAGGK Inc., PO. Box
12162, Hauppauge, NY
cLx1

11788

may be simply constructed

Introducing
Rebotics with
Lego Mindstorms

, 7172

from

ELECTRONIC GAMES

BP89—A number of interest-
ing electronic game projects
using IC’s are presented. In-
cludes 19 different projects
ranging from a simpie coin flip-
per, to a competitive reaction
game, to electronic roulette, a

combination loc

game timer and more. To
order BPE9 send $4.99 clear-
ance (Includes s&h) in the
US and Canada to Electronic

k game, a

Technoiogy Today inc., P.O. Box 240, Mass-
apequa Park, NY 11762-0240. US funds only.

Use US bank ¢h

Order. Aliow 6-8 weeks for delivery.

eck or International Money
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Coll Design and
Construction
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YOU CAN WIND
YOUR OWN COILS?

There’s no trick to it except
knowing what you are do-
ing. In a unique, 106-page
book you can become ex-
pert in winding RF, IF,

audio and power coils, chokes and trans-
formers. Practically every type of coil is dis-
cussed and necessary calculations are given
with the mathematical data simplified for
use by anyone. Get your copy today!

L]
|-Mail coupon to:

i L

| Etectronics Technology Today, Inc. |}

Box 240

Massapequa Park, NY 11762-0240 |}

Piease send me

my copy of Coil Design and I

Construction Manual (BP160). | enclose a check or

money order for $8.

to cover the book's cost

and shipping-and-handling expenses. NY state
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Address

City

State _ZIP

Alt orders must be paid in U.S. funds only. Sorry,
no orders accepted outside of USA and Canada.
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SURVEYING THE

DIGITAL 5707

REID GOLDSBOROUGH

mailto: digitaldomain@gernsback.com

Should You UpGrade Your
OpeRrATING SysTem?

COmputer users are faced with this
question every time Microsoft,
Apple, or one of the other operating-
system developers releases a new ver-
sion. It's a crucial question.

Answering “yes” could make pro-
ductive new operating-system tools
available to you, or it could create
headaches if your existing programs
or devices aren’t compatible with it.
Answering “no” could save you moriey
and avoid hassles, or it could prevent
you from upgrading your other pro-
grams.

The big operating-system buzz
these days for Windows users is the
upcoming release of Windows XP,
which represents a convergence of
Microsoft's business and consumer
operating systems and is thus the suc-
cessor to both Windows 2000 and
Windows Me. Due out later this year,
it's designed to work with a wide array
of programs and devices, unlike
Windows 2000.

Running through a beta, or test,
version revealed some welcome addi-
tions. For example, there was an
Internet firewall to keep intruders out—
as well as a roll-back tool, first featured
in Windows Me, that lets users restore
previous system settings if they get
corrupted.

Windows XP is marred, however, by a
draconian new scheme to prevent unau-
thorized sharing of the program. Upon
installation, the new operating systzm
generates an ID number based upon
your system’s configuration and transmits
it to Microsoft. Change your system’s
configuration, and you'll have to do this all
over again. It would be in everyone’s best
interest for Microsoft to shelve this before
it finalizes the program.

Microsoft
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Welcome to the house that Bill built. Microsoft's Homepage features the latest and greatest—

Windows XP. Is it as good as the hype? You decide.

However, the biggest benefit of
Windows XP, compared with Windows
Me and previous consumer versions of
Windows, is beefed-up security and
crash resistance.

CAN'TWE ALL
JUST GET ALONG?
Incompatibility with many popular
software programs and hardware
devices has always been the biggest
problem with each business version of
Windows, from Windows 2000 back
through various iterations of Windows NT.
On the other hand, one of the
strengths of Windows Me, the succes-
sor to Windows 98 and 95, is its com-
patibility. This hasn't prevented many

WWW. amercaanadiohistary com

people from having compatibility and
other problems anyhow. Though my
own experience has been positive,
reports in the computer press and user
forums reveal that others have faced
installation snafus, shut-down glitches,
system crashes, and problems running
existing software and hardware.

The various flavors of Windows
continue to wield monopolistic domi-
nance. Despite the U.S. Justice
Department’s ongoing antitrust case
against Microsoft, worldwide ship-
ments of Windows grew from 89 to 92
percent of all operating systems
shipped last year, according to market-
research firm IDC.

Still, Windows isn't the only game in
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- Japan Amhnes picks IBM for senices
=+ More naws and newslatters

Save a cool 5%

> iBMis No 1 n list ol world's 500 mos! powstful computers
| - NetSoive, 18M to team in managed network serices matket
§ - Reuters, IBM ta offer oniing retaii brokerage sclution

1BM ¢-business
Find out about #-business
! Infrastructure

T | New server
-Ij Ultrs thin and
remarkably affordable

- - Software trials and betas
(2} Sale ends June 23 on PC prodcucts Discaver the latest
and selected options whan you buy in IBM softeace
on bmcorn (US. only)
= Ready to buy?

Find # and buy it fast!
- Speeciol / advertised offers

LINavCode™
Enter NavCode here: Datals

Once upon a time...IBM still is a force to reckon with and the company has shown its willingness to
share its wealth of industry knowledge. The corporate Web site offers links to Linux—the crown

Jewel of the open-source domain.

town. Macintosh ‘users on the cutting
edge, however, are also experiencing
upgrade annoyances. The recent release
of Mac OS X, which for dedicated Mac
users was an excruciating seven years in
the waiting, improves memory manage-
ment and crash resistance—and it has
problems.

OS X initially lacked features impor-
tant to many Mac users, such as cre-
ating CDs; and it can be slow switching
among open programs. A recent
update fixed the first problem, but not
the second. There’s also a dearth of
OS X-optimized software, though
development here is reported to be
brisk.

The Upstart system Linux has also
undergone a major makeover lately.
Like Windows 2000 and Windows NT,
Linux has suffered from lack of support
for many popular hardware devices.
The newest version of the Linux core
adds compatibility with USB devices,
software modems, and 3-D video
cards.

Reports indicate, however, that
both the installation and configuration
of Linux are still more difficult than in
Windows or Mac operating systems.
Despite increased development, Linux
users stiil lack a wide choice of programs.

KEEPING UP
WITH THE JONES’

One of the realities of any operating
system upgrade is that it's a hit-or-miss
proposition. Checking the Web site of
the operating-system developer for
supported hardware and software,

however, can minimize problems.

If you're responsible for other com-
puter users, then upgrading operating
systems can create a support night-
mare. This is why many organizations
have stuck with older versions such as
Windows 95. As has happened in the
past, however, operating system and
third-party software vendors seem in
cahoots to force you to upgrade.

The latest version of Microsoft
Office no longer supports Windows 95.
Norton Internet Security 2001 doesn'’t
work with the first version of Windows
95. Microsoft has even discontinued all
free support calls about Windows 95.

One often repeated tip is to avoid
upgrading an operating system until
the release of the first maintenance
patch, which is designed to fix the
bugs not caught during beta testing.

Another tip is to avoid an operating
system upgrade until you buy a new
computer that comes installed with it,
unless upgrading is necessary to run
new versions of your programs.

INTERNET INFORMATION

For those of you who are looking to
upgrade but want to explore further
before finally going through with it, the
Web sites for the different operating
systems have a plethora of useful
information. Usually highlighting the
latest system, the sites are easy to
navigate and well designed. They list
the new features with a description of
their purpose and what requirements
must be met before upgrading is pos-
sible, such as RAM prerequisites, the

wanna aaricannadinhietary com
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necessary drive, and peripherals.

Visit the IBM Web site, www.
ibm.com, to connect to the Linux oper-
ating system. There is free public
access to support and the actual
downloads. The Apple Web site is sim-
ilar at www.apple.com, as is the direct
access to Mac OS X, at www.
mac.com. The site lets you view the
program and its abilities through a vir-
tual theater. Carefully laid out into spe-
cific sections, the site gives you
detailed information on the numerous
new applications, the progress the sys-
tem is making, and ways to customize
your Apple software right there
through the Darwin subdivision.

The Microsoft Web site, www.
microsoft.com, helps you understand
your operating system. Beyond just an
overview of the system and its features
there is a list of related products and
books available to further your abilities
to work with the software.

Reid Goldsborough is a syndicated
columnist and author of the book
Straight Talk About the Information
Superhighway. He can be reached at
reidgold@netaxs.com or http://mem
bers.home.net/reidgold. p|

Yours for only
$399

Price includes g

shipping! ¥ A

HAVE A THOUSAND YUCKS FOR ONLY
THREE AND A HALF BUCKS! That comes
to one-third of a cent per laugh. Electronics
Comics is a compilation of over 125 riotous,
outrageous and phenomenal cartoons that
appeared in Popular Electronics and Elec-
tronics Now. Only $3.99—price includes
shipping. Claggk, Inc., Reprint Bookstore,
P.O. Box 12162, Hauppauge, NY 11788.
All payments in U.S. funds. Sorry, no orders
outside U.S.A. and Canada. Check or money
order only—send no cash. NY state resi-
dents add applicable tax. MAO04
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Portabile Analyzing Tool SDRAM Chips

A Linux-based handheld PC. This series of 256-Mb SDRAM chips, the W9425044H-7,
CANpak ($2495) allows users to W942508AH-7, and W942516AH-7
easily monitor or control systems . # ($10 each) all feature double data-rate
that use CANbus—a serial data (DDR) architecture designed to
communications bus for real- e g improve computer and server
time applications. The pull- performance. The pipe-
down menu selections monitor lined, multibank archi-
bus activity, filter and send rele- tecture allows for con-
vant messages only, and examine current operation, pro-
message statistics. Consisting of viding twice the band-
a COMPAQ TPAQ handheld comput- width and doubling the transfer rate—two data transfers
er, an IPAQ Expansion Pack, a Janz per clock cycle. Other features include a 2.5-volt

CANcard, and control software, the small, light- feitgeii, power supply, up to 143 MHz-clock rate fre-
weight CANpak can easily be carried in a naﬂmm quency, and 66-pin TSOP packaging.

pocket. WINBOND ELECTRONICS

SAELIG COMPANY INC. CORP. AMERICA

1193 Moseley Rd. m nnla 2727 North First St.

Victor, NY 14564 n San Fose, CA 95134

716-425-3753 - M%mﬁfﬂ“ﬁ;‘; $00-677-0769 or 408-943-6666
www.saelig.com Mﬁ} {$239) features & 12-hit our- www.winbond-usa.com/purchase/
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ehppmg. Using a laptop
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~writes the dats 1o 2 disk. The included

Collular Antennas el b e v

Designed to maximize performance ‘operation, AR EE

of fixed-installation hands-free cell- Sure helps shield it from unwanted signals. Pnukm Tlmls

phone kits, the CFR 903 ($59.95) and TDL TECHNOLOGY, INC. Need compact tools that fit your

904-906 , ($64.96) Cellular Car 5260 Cochise Trail hand comfortably and feature full-
. Las Cruces, NM §3012-9736 size, open-end wrenches? These fold-

Antennas all feature dual-band frequencies

AMP : : S5-382-3173 out pocket tool sets, which come in two
fﬁguigilzn (ihese czilu(lzlru Calill}t,er;mni e:;l}}:e - wwn et comitil versions—inch (304.001) and metric
bundled v:/ith 16%-feet of pre-terminated CIRCLE 61 ON FREE (304.002)—and sell for $15 and $16,

p INFORMATION CARD respectively, fill the bill. Constructed of nick-

coaxial cable with an FME connector and a
mini-UHF adapter. Fach unit, except the CFR-
903, is exterior mount-
able, with a through-
glass coupling box and
cable connections.

el-plated, high-carbon steel, the sets include
three Philips screwdrivers, a scratch awl, and five
wrenches.

JENSEN TOOLS INC.
7815 S. 467 St.
Phoenix, AZ §5004-5399

TERK
TECHNOLOGIES e 800-426-1194
63 Mall Drive or 602-453-3169

wWWw.jensentools.com

Commack, NY 11725
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631-543-1900
www.terk.com
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It's Programmable!

Suitable for all types of power component testing, the 61600
Programmable AC Source (from $2495) is a versatile tool that
can simulate any input power requirement of

subsystem. It features

peak current capabili-

ty at six times the

little distortion (0.3%). Its 16-bit (4%-digit) resolution pro-
vides accurate measurement of voltage and current.
CHROMA ATE

Irvine, CA 92618

800-478-2026

www.chromaate.com

an electronic device or e o
i g :
B g
DBkl
8 . iR
I E i f -
RMS level and very
7 Chrysler
CIRCLE 65 ON FREE INFORMATION CARD

High-Speed Board

An ulri high“speed analog input 4
board for" CPCT bus computers
the CPCT- 134154020/12

($1399),

Multifunction Galibrator
The Precision Multifunction Calibrator,
Model 422123 ($499) is an accu-
rate calibration source for a wide
range of inputs, from thermocou-
ple to frequency. Users can easily
set output steps from 1% to
100%. Additional features include
a large 5-digit, LCD, step and auto
ramp, an alarm, and a self-con-
tained loop power supply. The 3%
by 6% by 1 (approximately) calibra-
tor comes with a 9-volt battery,
external battery pack, case, alliga-
tor clips, and test cables.
EXTECH INSTRUMENTS
CORP.
285 Bear Hill Road
Waltham, MA 02451-1064

781-890-7440
www.extech.com
CIRCLE 67 ON FREE INFORMATION CARD

Multifunetion
Galibrator

offers high- petﬁurmmme data acquisi-
tion using four 12-bit analog inputs with

& 2 sample rates up to 20 MFz.

& Each input channel has an

" independent A/D converter,

2 thus allowing all four inputs

¢ to be sampled simultaneous-

* Iy The CPCI-DAS4020/12 is

bundled with the JnstaCal Software
padxgt*—ﬂ complete msta]lanon,

- i dalibration, and test program.,
¢ wedPRE MEASUREMENT .

COMPUTING CORP.

D #

Keep Plotiing
With 3-D capability, Tecplot 9.0
($1395) is a technical plotting software 3
package that quickly creates precise S
plots, regardless of where the data comes
from. Featuring Open GL, Tecplot 9.0 inter-
actively visualizes and practically flies
through 2-D and 3-D data sets consisting of
millions of data points. Up to 100 times faster than
V. 8.0, the true color and
translucency of this version
offers more impressive plots,
animations, and presentadons.
AMTEC
ENGINEERING INC.
PO. Box 3633
Bellevue, WA 98009-3633
800-763-7005
or 425-653-9393
wWww.amtec.com
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EEPROM Products

S Featuring a 10-MHz clock rate, the
32K-bit CAT25C32 and CAT25C33
and the 64K-bit CAT25C64 and
. CAT25C65 SPI EEPROMs ($1.50 in

single quantities) operate with power

oA \ supplies ranging from 1.8 volts to 6.0

volts. The C32 and
C64 models have
four memory-block
protection  modes,
and the C33 and C65
models have six. Mem-
ory can be parti-
tioned into segments
with different levels
of write protection.
CATALYST SEMICONDUCTOR
1250 Borregas Ave.
Sunnyvale, CA 94089
408-542-1000

WWW.catsemi.com

CIRCLE 69 ON FREE INFORMATION CARD

wiany amarieanradiohietan; com



www.americanradiohistory.com

B.K. BAYLES

his article is about a radio
lover’s fantasy. We will talk

about the proposed theory
of energizing the passages of the
Great Pyramid with radio signals colL
to buid a triode amplifier and A

generate electricity. In today’s SIGNAL l

costs and apparent energy crisis,
it is perhaps worth the effort to
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climate of skyrocketing utility
read and imagine the potential /
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of this theory. Of course, the
average reader would not have

SIGNAL

the chance to finker with the
Great Pyramid, but the practical

methods discussed in the follow-

/
yAR

L

BATTERY BATTERY
B C

ing article can be applied fo the
backyard lab.

CATHODE

The concept of stone reacting
to radio signals isn‘t foreign to
the ham operator. Stone is the
major component of Earth, and entire books are ded-
icated to grounding to the earth for proper radio
reception. Rocks above the ground aren’t well stud-
ied, since there’'s been no practical reason to do so.
My spouse and |, however, built a 330-ton house out of
sandstone blocks and for five long years those things
cluttered the yard. It became apparent that the
above-ground rocks
were also reacting to
antennas and radio
equipment, so it was
only natural for this
radio and electronic
hobbyist to experiment and see how radio and rocks
can be intertwined. (See the review of their book on
this subject Electric Stone: Exploring the Reaction of
Rock to Electricity in the November 2000 issue.)

There are a few things to understand about rocks
before working with them. First of all, stone must be at
least 76° F for it to be played with because stone is
paramagnetic, meaning its electrons line up in a mag-
netic field only when a certain temperature is met. The

main ingredient in limestone, calcium, has a specific
heat of 76° to 752° F. Rocks won’'t do a thing unless
they are at least that temperature. Because 76° is pret-
ty cool, it's best to aim for a warmer temperature so
that the experiments won't turn off in the evening at
an inconvenient moment. This won’t be a problem in
a desert climate.

Limestone consists
largely of calcium car-
bonate, a material used
to make everything
from Tums to tooth-
paste. It is an igneous

rock, created when molten materials beneath the
Earth’s surface were pushed fo the surface and
cooled. As the rock chilled, the Earth’s magnetic field
became imprinted in the hot stone. Scientists take
advantage of this foct when they want to know how
old a rock sample is. The Earth has moved on its axis no
less than seven times throughout history and when a
rock sample is analyzed, the direction of its field corre-
lates with one of those magnetic fields, signifying the
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Fig. 1. Here is a cut-away view of the Great Pyramid at Giza. Note the separate chambers that the
author references. Were these passages purposely constructed in order to provide a current path for
massive amounts of energy? You be the judge.

rock’s age.

Sedimentary rock. like sand-
stone, was created when pressure
from an ocean of water or a ridge
of Earth compressed particles of
rock, squeezing them together into
a solid structure. It would not be
amiss to think of sandstone as
Nature's cement, and, like any
cement, it is only as good as its
ingredients. A sandstone rock will
contain impurities such as dirt and
minerals.

One of the ways that a rock
expert determines whether the
sample he’s holding is limestone or
a dolomite of some sort is to put the
stone into a vat of hydrochloric
acid. If the rock dissolves, then it is
a calcium or magnesium carbon-
ate rock. Unless it's a very soft
stone, hydrochloric acid isn’t going
fo dissolve the rock a whole lot—
just enough to create bubbles on
the rock’s surface.

The Chemical History Of Stone.
When limestone is crushed and
heated to a high temperature in a
kiln, or calcined, it becomes a sub-
stance known as lime. Lime makes
a great mortar, and the ancients
well knew the preparation, proper-
fies, and uses of lime. Marcus

Vitruvius Pollio. who lived during the
reign of Augustus, wrote De
Architectura in which he described
lime and its effects. Vitruvius had
noticed that when Ime was
removed from the kin it was as
bulky as the original limestone, but
it weighed much less, having “lost
about one third of its weight owing
(he thought) to the boiling out of
water.” Vitruvius was right about
one thing: the rock did weigh
much less after the kilning process.

However, it was Dr. Joseph Black
who discovered what really left the
rock and made it lighter. Joseph
Black was a British chemist, and in
1754 he discovered carbon diox-
ide. Black called his discovery
“fixed air* and proved that this is
the substance that escapes lime to
leave it lighter. He described these
experiments in a paper entitled
Experiments upon magnesia alba,
quick-lime, and some other alka-
line substances. The release of car-
bon dioxide from lime makes it
more alkaline, a process known as
causticization.

Sir Humphry Davy was the next
eminent scientist to experiment
with limestone in the early 1800s.
Davy was into finding elements,
which meant separating the “parts”
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out of the finished product. It would
be like trying to remove the eggs
from a finished cake, a very tricky
process! Davy tried electrolysis on
lime, but he found that it didn't
separate easily. Figuring the oxy-
gen needed tfo be relieved from
the lime first, he tried a series of
experiments and was finally suc-
cessful when two Swedish scientists
suggested mixing moist lime with
mercury oxide. Davy made an
electrode in this mixture by forming
a little holiow spot in the substance
and filling it with liquid mercury,
and then he jabbed the positive
battery wire into the mercury. It
worked; the mercury boiled out
and calcium was left. Truly pure
samples of the metal weren’t
obtained until around 1900 by
French chemist Moissan. In this
way. electrolysis was found to be
necessary when working chemical-
ly with stone. Electrolysis will be fur-
ther discussed Iater in this article.

Light And Sound. When limestone is
heated to a very high temperature,
the rock turns into lime. When lime
is heated to a very high tempera-
ture it glows, and the lines of light it
releases shoot out in a beam for a
good distance. In the 1800s, this
technology was employed to light
theaters. Gas jets were used to
heat sticks of lime that were aimed
at the actors who “bathed in the
limelight.”

When electricity became the
energy of choice for theater light-
ing, many actors stubbornly
refused to give up their limelight,
swearing that it put out a nicer
glow. Actors even lugged limelight
equipment to their performances
well into the 20th century. Limelight
is a powerful source of light energy
that has been nearly forgotten in
these high-tech days.

Experiments With Stone. Years ago
when radio technology was new,
builders had to literally dig the
components they needed out of
the ground! A rock was tested for
electrical abilities by placing it in a
holder to form ohmic contact and
then probing its surface with a fine
wire, or “cat’'s whisker,” to form a
junction. In this way, diodes were
formed out of natural stone.
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It is no mystery that only a tiny
dab of electricity will run a crystal
set, but the following experiment
proves that stone will provide the
electricity to do it. Just like any crys-
tal radio set, a “stone radio” has no
amplification so the stations you will
hear are very weak.

Sink an iron bar into a stone, and
then embed a nail within an inch or
two of the iron bar. The bar acts as a
rotor, and the nail acts as a stator.
Stations are tuned in by hanging a
crystal radio coil on the bar, turning the
coil, and then listening for stations.

I've tried four separate crystal
radio sets, by hanging them on a
different side of the stone house;
and all have worked to bring in
some short-wave stations. My
home is all sandstone of very good
quality, and it was mined in an
area known as Kansas Galena. a
lead sulfide. Any crystal set will be
only as good as its components
are, especially its antenna, and will
perform according to how far
away the stations are. Again, it is
imperative that the temperature of
the stone is at least 76°, and the
rock should be bathed in sunlight.
Remember that even though the
air temperature may be at least
76°, the stone is likely to be cocler.

Electrical Movement Created by
Electrolysis. Radio frequency is
20Hz-20kHz, meaning energy flows
back and forth in an energized
wire at a rate of 20-20,000 times
per second. As the frequency gets
higher, “skin effect” comes into
play. This effect occurs when a wire
saturates completely at lower fre-
quencies, and then as frequency
increases, energy skims along the
surface of the energized substance
(the outer exposed surface of the
rock) leaving the inside unaffect-
ed. This partly explains why alter-
nating current is used to carve
stone and direct current would be
useless. We want the energy con-
centrated along the outside of the
stone being carved.

Because calcium is a paramag-
netic substance, the electrons in a
cdlcium atom do not automatical-
ly leave it and race to a negative
(=) pole (cathode) merely because
it is there, the way electrons do in a
stronger metallic element (ferro-

Outer Copper Skin we=
Insulating Layer
11

Fig. 2. The figure above shows the circuit-flow within the “Great Triode,” as proposed by the author.
An outer copper skin acts as a conductor for this enormous transformer.

magnetics. such as iron). Calcium
electrons are uninterested in elec-
tricity until exposed to it. at which
point calcium’s electrons point
toward the magnetic field. A freed
electron has a negative (-) charge
and it is attracted to the positive (+)
(anode) end of the battery. pro-
ducing a current. It takes high heat
combined with radio frequency to
create eddy currents that stir elec-
trons between the electrodes. We
can “cheat” and lower the
required temperature by using
some sort of current-carrying fluid
between the electrodes.

This procedure has a lot in com-
mon with electrolysis. Electrolysis is
used to separate metals such as sil-
ver and gold from impurities. Add
heat to this process (electrolytic fur-
nace) and metals such as alu-
minum, magnesium and calcium
are processed.

Let's look at how electrolysis
works. When electricity leaves a
battery (or other source of direct
current), it moves to an anode that
is bathed in liquid that will pass
electricity (electrolyte.) Electrons

W e raaaradiohistary com

move through the electrolyte to
the negative terminal (cathode)
that is connected back to the bat-
tery’s negative terminal. A loop is
created when positive ions in the
solution move to the negative
electrode and negative ions
toward the positive electrode.
However, rock carving is not done
with “pure” electrolysis because
that procedure utilizes direct cur-
rent, and alternating current is
required for use on stone.

There will only be as many elec-
tfrons freed from the stone as there
is outer exposed surface on the
rock. In other words, the bigger the
rock the more potential energy
within the stone. Additionally, impu-
rities that will not energize are more
likely to be overcome by large sur-
face areas, so relying on a smaill
rock to not have many impurities is
not a good idea. This procedure is
not a piezoelectric effect—it is
thermionic, meaning it relies on
temperature to produce results.

Muriatic acid is a cheap. low-
grade hydrochloric acid that is fair-
ly safe. WARNING: Follow all eye
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Fig. 3. Above is the author’s conception of how all the pieces fit together within the Great Pyramid.
A practical and much smaller prototvpe has been constructed in her yard, and tests have proven suc-

cessful in producing energy.

and skin contact precautions, and
don’t breathe the fumes it puts off
when you pour it onto the warm
rock. Muriatic acid is conductive,
and its slightly corrosive property
makes it a good electrolyte for this
experiment. Coat the surface of
the rock with muriatic acid, and it
provides electrical conductance.
However, the rock will not react
much to this weak acid without the
addition of electricity. Make sure
the acid goes into the cathode
hole, and coats the cathode and
the surface of the rock to allow
magnetic movement on the rock’s
surface, but leaves an island of dry
rock around the anode. Otherwise,
the rock will short out and nothing
will happen.

Semiconductors. A diode is a semi-
conductor, not a conductor like
copper wire, but it will pass an elec-
frical charge when properly pre-
pared. Material used in the pro-
duction of electricity will be a con-
ductor, an insulator, or a semicon-
ductor. Copper wire has a low resis-
tance to the flow of current and is
a conductor, while glass doesn’t
want to conduct electricity at all
under normal conditions, making it
an insulator. Rock is a semiconductor.

Commercial semiconductors are

usually made of germanium or sili-
con, substances which are unre-
markable until they are “doped”—
specific impurities are added to the
substance to enhance perfor-
mance. Doping allows a spare
electron to drift freely through the
lattice structure. A rather smail
number of electrons can be freed
up in a semiconductor. This process
leaves a hole where the electron
used to reside, and that hole
behaves as though it were positive-
ly charged. The electric field
bathing the semiconductor causes
both the negative electrons and
the positive holes to move through
the material, producing an electri-
cal current. Rock is doped with
heat, light, and acid.

Semiconductors are so called
because they conduct less than
conductors do. The current carried
within a semiconductor is called n-
type if most of the current is carried
by the negative electrons and p-
type if the positive holes are most
abundant,

P- and n-type semiconductors flow
through the medium at the same
fime, with electrons going to the voit-
age source’s negative pole to (and
out) the positive terminal. Holes start
at the positive terminal and move to
and out the negative terminal.
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Neither n-type nor p-type semi-
conductors do much electrically
on their own. If you take a slab of
each and join them together and
connect the voltage’s negative
terminal to the n-type and the pos-
itive terminal to the p-type, elec-
frons will flow through the semicon-
ductor, creating electrical current.
This is called a forward-biased PN
junction.

When a diode is forward biased,
the current builds up slowly. Once
the applied voltage exceeds the
normal forward drop of the diode,
watch out! It tries to pass all the cur-
rent it can.

The diode will destroy itself in this
process if resistance isn’'t built into
the system.

What The Stones Say. Here are some
conclusions proven by our experi-
ments so far.

* Just a sliver of voltage is neces-
sary to energize stone with radio
waves.

* Heat and light are required for
rock to absorb alternating cur-
rent, but acid is not needed for
this.

* Radio current by itself is not
destructive to stone.

* When combining alternating
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current with prepared, soft (i. e.,
unpolished) stone and acid, the
stone will dissolve.

* To produce current flow, the
anode, cathode, and aluminum
wire cathode must not all shcre
the same vat of electrolysis fluid, or
current will pass back and forth
between the electrodes and will
not flow through the wire. Either a
dry island must be left around the
anode, or the wire can be
hooked to a third electrode just
outside of the fluid.

In conclusion, stone’s best use
when creating electricity is to
absorb the signal required by elec-
trolysis. Energy gained when elec-
tfrons flow from cathode to anode is
best gathered by photoelectric
effect derived from a large metal
surface area that is exposed to
heat and light.

Applying What We've Learned. All
an inventor needs is some gumip-
tion and lots of imagination. Armed
with the knowledge of the
effects of electricity on rock,
we can now propose our
theory—the Great Pyramid
of Giza can be slightly mod-
ified in order to perform as a
giant triode. Of course, the follow-
ing blueprint can also be scaled
down to a backyard project. So,
let's take a closer look at the
design of a massive vacuum tube.
Figure 1 shows a cut-away view of
the Great Pyramid.

Construction. The stones compris-
ing the passages of the Great
Pyramid are finely joined and can
be sealed to form a vacuum. The
existence of an anode, a cathode,
and a grid within a vacuum cre-
ates a triode amplifier (a vacuum
tube that takes energy in and
makes it stronger). Each part of the
amplifier is examined here in detail.
Follow along with Fig. 2, as you
read the following:

» A radio signal enters the pyra-
mid through the descending
(also called “underground”)
passage, where it performs two
functions. It controls the grid,
and it amplifies the signal to
Battery A and the anode rcom.

* The signal is reflected so that it
also enters into the ascending
passageway.

* A 90° angle naturally occurs due to
the nature of overlapping signals.

» The extra path length due to
reflection in the descending
passage is necessary to ener-
gize Battery C, which creates
negative potential to drive the
growth of the radio frequency
through the core and grid.

* The descending and ascending
passages, grid, and most of the
anode and cathode chambers
are of highly polished granite and
marble, very hard surfaces that
reflect electrons in order to cre-
ate flow. There is, however, an
unpolished depression in the wall
of Battery A (the “niche” in the
“Queen’s Chamber”), and this
allows electrons flowing upward
through the unpolished core to
enter Battery A. If Battery A had
no break in the polished interior,
then signals within the core would
not connect well to this chamber.

The Great Pyramid of Giza can
be slightly modified in order to

perform as a giant triode.

Sulfuric acid pooled on the floor
of Battery A heats up the room as
the signal energizes the descend-
ing passage. travels up through
core masonry, and releases into
Battery A.

* Electrons leave Battery A by
“spiling out” into the tunnel that
connects Battery A to the grid.
Fortunately, this tunnel is of pol-
ished stone; otherwise, the elec-
trons would absorb into a matte
finished tunnel and be lost.
Battery B is located here
between grid and cathode to
“grab” the electrons and keep
them moving into the "Grand
Gallery” grid.

Something else is happening in
Battery B. The walls are heating up.
and carbon dioxide is dissipating
from the stone. Caicining takes
place after some time, and lime is
the byproduct, Heat lime to at least
1500° degrees. and light is created
in the form of limelight. Grid, resistor,
Battery A, Battery B, Battery C, and
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the core stones lying in the path of
the reflected signal are all parts of
the Great Pyramid that will be sub-
jected to this action.

» Movement of electrons into the
grid is speeded up by the radio
signal bouncing off the grid’s
polished walls. Electrons are
excited by the signal. and the
grid heats up. As the electrons
move upward to fil the wvoid,
they run into large polished
stones that impede their flow
and slow them down.

* The “Upper Passage” granite
baffles serve a very basic func-
fion found in nearly every elec-
fronic circuit designed: they slow
down the electron flow. They
create a resistor.

» FElectrons enter the anode room

("King’s Chamber”). Signal reflec-

fion has continued through the

core stone to the anode room.

Electron flow has mostly fol-

lowed the grid, but overlapping

radio signals still energize the
core stones between
Baftery A and the anode
room where a vat (“the sar-
cophagus”) of acid awaits.
It is energized with alternat-
ing current from both the
underneath core masonry (dot-
ted line on cover illustration) and
by an identical signal entering
the anode vent, creating the
electrolysis action needed in the
vat of acid. The combination
amplifies signal within the vat,
providing the grid is properly
funed. An untuned grid will stop
electron flow.

* Two heavy, insulated metal
cables dropped into the vat
create anodes. Electrons flow
through the cables, which are
strung through the north and
south air vents (that are ailso
channeling light from very heat-
ed and calcining stone) to the
outside of the pyramid. where
the cables are tapped for use.
The radio signal is fransmitted
into the north vent, and this sig-
nal is the same frequency as the
one entering the descending
passage.

* The outer skin, energized by light
and heat, reacts to difference in
potential and moves o the two
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cathodes. The cathodes are
connected to the outer skin,
while the anode cables are insu-
lated from the skin.

Grid. Now, let’s examine the grid. A
vacuum amplifier could be made
without a grid, but the machine
could not be turned off without it. It
would appear to be running along
beautifully before you noticed that
the stones really are getting hct.
Calcination would make the rocks
in the passages glow first, but
before you knew it, even the out-
side rocks wouid be “on fire” with
heat and light. You could only
stand by helplessly as the
reaction continued until all

its fuel was spent. The result
would be a major meltdown

of the inner core and outer
covering into a fine sand or

dust, The core would still be
standing since Battery B would
break through the vacuum before
the core burned up. but the entire
outer shell and a good portion of
the inner core would be dust.

The signal to the grid is the
“knob” that is turned to fine-tune
current outflow. The signal from a
juiced-up fransmitter would proba-
bly be all that we need. plus only lit-
tle variations in signal are needed
to control the grid.

The north anode air vent inter-
sects the top of the grid. Alternating
current is required to move elec-
frons at the anode, so this is a very
fortunate setup. It assures us that
electrons will flow toward the
anode.

The stones that creatfe the junc-
tion between the descending and
ascending passages are polished
and securely joined. If the descend-
ing passage were filled to that jurnc-
fion with fluid—again, sulfuric acid
would be best—the signal would
bounce up into the grid. The acid
would allow Battery C to function,
and once the machine was opera-
tional the acid could be replaced
with a solid reflective surface, such
as a mirror or highly polished stone.

Three granite plugs were placed
in the ascending passage right

where the passage furns into grid.
The plugs would be necessary to
create the vacuum; but until the
machine kicked in, which could
take days, weeks, or even months
since we're talking semiconductors
here, they wouldn’t need to be in
place unfil the anode and the
cathode begin heating up. Access
to the passage may be needed for
refiling the cathode chamber floor.
Battery B, and the anode vat with
acid. When the flow begins, these
structures will heat up very quickly,
possibly too quickly o get out safe-
ly so this risk must be factored in.
Once the grid is plugged. the

The Great Pyramid is perfectly
suited for heating the cathode

using chemical action.

plugs will not impede signal to the
grid. The ascending passage is
limestone block that will pass the
signal even with other blocks are
plugging the passage.

The grid is very large, so that
electrons can build up fo create
heat and light. Additionally, the
core masonry above the grid
weighs so much that a flat roof
would cave in. The room hasn’t
coliapsed because the weight of
the overhead core stones is spread
evenly over the high ceiling.

Cathode. To review, a cathode
(negative electrode) is a heated fil-
ament or tube that emits electrons
due to the fact that it is hot (a
process called thermionic emis-
sion.) Electrons flow into any electri-
cal system via this electrode. The
anode is the name given to the
spot where electricity leaves the
system. Conventional electronics
uses wire to connect the anode,
cathode, and other components
together to create electron flow.
Metal wire is not needed to con-
duct electron flow inside the pyra-
mid, because the properties of
stone are used instead. Polished
stone reflects electrons, and alter-
nating current that is strongest at

the anode assures that the flow wilt
move to it

The cathode does not create
electron flow by its mere presence,
but It must be heated. As electrons
are shed in the form of heat, more
are drawn in to replace them.
Electron flow will be established
through the cathode. We can
expect a trickle of electron flow to
begin moving up the signal path
through the core (dashed line on
cover illustrates this path.)

The cathode may be heated
with electronic devices, but the
Great Pyramid is perfectly suited
for heating the cathode using
chemical action. The floor
of the Battery A is sunken, so
it can be used as a pool to
hold sulfuric acid mixed with
water. When limestone is
exposed to sulfuric acid, the
stone heats up.

Expect Crystals to Grow. It's infer-
esting that crystals found on the
walls and ceiling in Battery A were
mostly calcite (calcium carbonate)
with some halite (salt) and gypsum
(calcium sulfate). Gypsum is pro-
duced in nafure by volcanoes,
through the action of sulfuric acid
on cdlcium-containing minerals
such as limestone and sandstone.
A form of sedimentary rock. gyp-
sum, is frequently associated with
halite (rock salt). The action of sul-
furic acid on limestone produces
gypsum.

Halite is the mineral form of com-
mon table salt. It is often found
associated with many compounds
including gypsum and calcite.

Sulfuric acid is a substance that
isn‘'t that hard to come up with.
Sulfuric acid releases a consider-
able amount of heat when it is
mixed with water and it can be
obtained by heating naturally
occurring sulfates to a high tem-
perature and then dissolving the
product in water. Iron vitriol (hydrat-
ed ferrous sulfate) can be distilled
with sand to make sulfuric acid
also. Another method is o burn sul-
fur and potassium nitrate in a ladle
suspended in a large glass globe

About the Author: Brenda Krkosska Bayles writes nonfiction booklets, including Electric Pyramid; How to Use the Great Pyramid to Create
Electricity, Electric Stone: Exploring the Reaction of Rock to Electricity and The New Age Science Series, which examines physical science and The
Theory of Everything. She lives near Toronio, Kansas with her husband and four children, and received her first electronics training two decades ago

as a novice (KAODSD) ham radio operator.

waana amaricannadimhietarny. . com.

sojuondod ‘L0oe 1oqusides

w
purg


www.americanradiohistory.com

Poptronics, September 2001

[
N

partially filed with water.

Nevertheless, when we pour an
acid/water mix onto the battery
fioor, we can expect gypsum and
salt both to be created because
sait can be prepared from sulfuric
acid. '

Hydrochloric acid is very close to
sulfuric acid in composition, and it
may be made by the reaction of
sodium chloride (salt) with sulfuric
acid. In a water solution the mole-
cuies ionize and become positively
charged hydrogen ions and nega-
tively charged chioride ions.
Because it ionizes easily, hydrochlo-
ric acid, like sulfuric acid, is a good
conductor of electricity. Crude
industrial  hydrochloric acid s
called muriatic acid.

Cadlcite, CaCO3, is an inor-
ganic carbonate that occurs
in nature, and when treated
with hydrochloric acid, it is
effervescent. It also decom-
poses when heated, yielding
CO2 and, usually, a solid
metal oxide.

Batteries. Let's examine two
of the batteries. The electrons must
have a flow already established to
enfice them onto the grid, other-
wise they will meander aimiessly
around the cathode chamber.
Battery B has its cathode (nega-
tive) end grounded, of course, and
then acid is poured into the tunnel
going to ground, filling the whole
"Grotto” all the way to the pas-
sage. Note in the picture that
Battery B's cathode is located at
ground level. This is because the
core stones are surrounded by air,
not ground, so they are semicon-
ductors. Ground is only located
here inside the natural ground.
Therein lies a problem. The pas-
sageway that today links the
descending passageway to Battery B
was forced by explorers through a
crack; it was not part of the originat
design. It is here that we find the
fatal flaw that will eventually turn
our machine off. The path of elec-
tron flow created by the signal
through core stones physicaily
moves electrons up to the cathode
room. Electricity will always seek
the path of least resistance, and
Battery B lies just to the right of the
electron flow. Inevitably, little elec-

tron frickles will begin to flow that
way also, dissolving rock and leav-
ing a fine powdered rock residue in
its wake. Fortunately, this is where
natural ground is at its highest point
underneath the Pyramid’s core
stones. By raising the ground line for
Battery B as high as possible, we've
bought some time before an
inevitable fissure breaks through to
Battery B and destroys the vacuum.
Someone placed a piug in one of
the fissures in the descending pas-
sage, but the process that creates
fissures ensures that more will be
created. For whatever reason, the
other fissures that formed were not
plugged; and they will have to be
repaired to recreate a vacuum
inside the pyramid. We will close

It would be like having a
constant wind or a constant
waterfall, a source of electro-
motive force that unlike wind
and water would be constant
and predictable.

the cracks and the forced passage
(“fracture zones”) with a mortar
high in iron, such as a 25% portland
cement, 25% masonry cement,
and 50% sand mixture to strength-
en the corner where the signal first
enters core stone. Baftery B sup-
plies energy to the grid through the
tugging action it creates at the
cathode room and the tunnel that
leads to it. The smalliness of the tun-
nel amplifies this action.

Baftery C is necessary to main-
tain the difference of potential
between anode and cathode.
Only a small negative voltage is
required from Battery C, or else it
will turn off the grid. This small bat-
tery should suit the purpose.

The “pit” is of unpolished, matte
stone because it is providing elec-
trons. If it were polished, then this
battery would not work because
electrons would not pull up through
the ground. In time, flow through
Battery C would be established just
as flow establishes itself through the
core masonry from ascending pas-
sage to Battery A. If Battery C does
not create a difference in potential
with a good ground, then the pyra-
mid will not work. However, the best

indication of a good ground is hav-
ing it sunk very deep into the earth,
as Battery C is, so it should be an
excellent battery.

As with all electrolysis-performing
anodes, alternating current must
energize the anode for flow to be
created. Signal reflecting into the
descending passage satisfies this
requirement for Battery C.

Hooking Up to the Great Pyramid.
The working rock structure will gen-
erate a tremendous amount of
heat. Rock calcines at no less than
1600°, and the insulating properties
of stone will cause enough heat to
release carbon dioxide from the
stone. The stone will glow even at
night, since it would take weeks for
that stored heat to dissipate.
What a great lighthouse the
Great Pyramid would make. In
fact. Alexandria, Egypt did
have a lighthouse that was
one of the Seven Wonders of

the Ancient World.

The Pyramid As A Dynamo.

As energy is gathered on the
outside of the pyramid, the energy
will be reabsorbed into the core if it
is not insulated from the unpolished
core stones. If the hard smooth
limestone casing stones had not
been removed from its exterior,
then energy would have gathered
along the four sides, in the built-in
centered depressions. Since the
Tura limestone skin is gone, metal
will be used instead.

Two heavy cables made of insu-
lated copper will be placed in the
south and north air vents in the
anode room. The cables will need
to be heavily shielded with a thick
rubber insulation to keep them
from touching the stones compris-
ing the vent and the outer skin.
These cables must not occlude the
vents, because they are also need-
ed for air and ion exchange. The
cables (with uninsulated bare
metal ends) are dropped into the
anode vat. With the other end of
the cable connected to load (the
existing electrical grid that supplies
Cairo). electricity is tapped for use.

Another possibility for capturing
energy exists here. The vacuum
created within the pyramid is suck-
ing air into all four of the Great
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Pyramid’s vents with fremendcous
speed and pressure. It would be
like having a constant wind or a
constant waterfall, a source of
electromotive force that unlike
wind and water would be constant
and predictable. Perhaps the
great electricians who will help us
turn the pyramids on will tap the air
intake flow for everything from
pumping water to turning turbines.

The placement of step-down
fransformers within the field lines
created by the Great Pyramid is
the next logical step to harnessing
the energy, treating it as a giant
transformer. Aside from ¢ common
ground, two coils do not have to
be connected for the second one
to retrieve energy from the first. A
properly tuned coil will “ring” with
energy it picks up from any source.
This technique provides a wireless
approach to harnessing energy.

There are other rock structures
very close to the Great Pyramid,
particularly two other immense pyra-
mids. They are so close to the Great
Pyramid that their rock skins will be
picking up emanations from the
Great Pyramid in the form of alter-
nating current. The pyramids, Kafre
and Menkaure, will be provided
with alternating current, so that the
entire process of signal finding and
processing will be eliminated for
them. We will hook them up by
going straight to creating an
anode room, a vat, and an anode.
See Fig. 3 for a diagram of the
complete triode.

A Final Note On The Outer Covering.
While the polished covering is
enough to allow electron flow, it
wouldn’t do much on its own to
create an electron pool that can
be tapped because stone is a
semiconductor. Semiconductors
do not create energy: they funnel
it. In a desert climate, where the
temperature stays warm and the
sun shines most of the time, photo-
electric effect can be employed.
The surface area it takes to reclly
get a good electron pool collect-
ed would have to be massive. Think
about how small a solar panel is
and that just one panel puts out
very little juice. A 40-story tall cop-
per sheeting would be quite a pro-
ducer, just like covering the pyra-

mid with solar panels would make
a sizable collector.

The metal covering will serve the
purpose of contributing electrons
for the purpose of migrating. under
the influence of an electric field, to
the anode. The metal skin is a pho-
tocathode and the potential differ-
ence diso depends upon the tem-
perature difference between the
skin and the interior of the pyramid.

For maximum electrical output,
the covering should be made of
gold. Impractical, of course, so
copper will have to do. The sand-
stone core underneath the skin will
absorb the electrons produced
unless an insulator is placed
between core and copper sheet-
ing. It can be in the form of wood-
en mounting frames with a rubber
or plastic coating on the underside
of the metal.

The copper will have openings
cut around the anode vents, but
the vents into Battery A will be used
as conduits for electron flow. Thus,
the copper covering will need to
extend down the vents and into
Battery A. Roughly nine inches
square, the vents need hollow cop-
per tubes (again, insulated from
the core) placed in them that will
emerge inside Battery A and hang
submerged in the acid pooled on
the floor (but not touching the floor.)

Conclusion. This article is about
energizing a forty-story-tall rock
pile, but smaller rock masses are
also game for vacuum technology.
More and more hobbyists are dis-
covering the excitement of “rock
technology.” so look for it fo bring
new developments in the near
future,

Working with stone is an exciting
new way to use radio skills. What
could be better than a project that
could end up easing one’s utility
bill? The ultimate feat would be an
electrical grid that would take care
of all of our energy needs, and it is

a feasible idea. p]
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TIPS FOR MAIL ORDER
PURCHASE

1t is impossible for us to verify the claims of ad-
vertisers, including but not limited to product
availability, credibility, retiability and existence
of warranties. The following information is pro-
vided as a service for your protection. It is not
intended to constitute legal advice and readers
are advised to obtain independent advice on
how to best protect their own interests based
upon their individual circumstances and juris-
dictions.

1. Confirm price and merchandise information
with the seller, including brand, model, color or
finish, accessories and rebates included in the
price.

2. Understand the seller’s return and/or refund
policy, including the allowable return period, who
pays the postage for returned merchandise and
whether there is any “restocking” or “return”
charge.

3. Understand the product’s warranty. |s there
a manufacturer's warranty, and if so, is it for a
U.S. or foreign manufacturer? Note that many
manufacturers assert that, even if the product
comes with a U.S. manufacturer’s warranty, if you
purchase from an unauthorized dealer, you are
not covered by the manufacturer’s warranty. |f
in doubt, contact the manufacturer directly. In
addition to, or instead of the manufacturer’s war-
ranty, the seller may offer its own warranty. In
gither case, what is covered by warranty, how
long is the warranty period, where will the prod-
uct be serviced, is there a charge for service, what
do you have to do to obtain service and will the
product be repaired or replaced? You may want
to receive a copy of the written warranty before
placing your order.

4. Keep a copy of all transactions, including
but not limited to cancelled check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesper-
$on’s name.

5. If the merchandise is not shipped within the
promised time, or if no time was promised, with-
in 30 days of receipt of the order, you generally
have the right to cancel the order and get a re-
fund.

6. Merchandise substitution without your ex-
press prior consent is generally not allowed.

7. i you have a problem with your order or the
merchandise, write a letter to the seller with all the
pertinent information and keep a copy.

8. If you are unable to obtain satisfaction from
the seller, contact the consumer protection
agency in the seller’s state and your local Post

-Office.

If, after following the guidelines, you experi-
ence a problem with a mail order advertiser
that you are unable to resolve, please let us
know. Write to Advertising Department,
Gernsback Publications Inc., 275 6 Marcus
Bivd. Hauppauge, NY 11788

Be sure to include copies of all correspondence.
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ne hundred years
O ago., communicat-

ing with someone
else—whether across the
street or across the
country—was as basic
as having enough ink in
the pen and paper in
the desk. Fifty years
later, we'd pick up a
telephone and dial an
operator, and a sweet-
sounding lady with a
nasal voice would con-
nect us to our desired
third party. Flash for-
ward to the 1980s, when
personal computers and
fax machines were the
technology du jour. At
that time, most people
thought we had reached our technological peak. Not
surprisingly. that peak came and went, far surpassed
by yearly advances that quickly replaced yesterday’s
outdated technology. With these frequent develop-
ments was born an urgency to produce results, a need
to be ahead in the communications war, and the bat-
tle for the data-transport standard.

A Matiter Of Bandwidth. In the telecommunications
age, the demand for greater bandwidth, more stor-
age capacity, and accelerated data transport
speeds is increasing faster than you can click on your
send button. Telecommunications, the movement of
information by electromagnetic signals through wired
and wireless links and networks, is the buzzword of the
technological arena and a market where break-
throughs occur seemingly overnight. With so many
ways of transporting our data and video signals from
point A to point B, potential consumers are easily flum-
moxed over which method to buy.

When choosing transport media, consider the
amount of bandwidth that is guaranteed. Bandwidth
is "...the measure of the capacity of a certain medi-
um, and its ability to transport data,” says Ed Ballance,

ransport Through
a Jpeed

ELIZABETH JAMISON

World

President of Realtime
Communications, a fiber-
optic based distance-
learning company in
Atlanta, GA. Different
ranges of bandwidth
are necessary for differ-
ent applications, and
the mistake most con-
sumers make is matching
a certain application with
a transport technology
that doesn’'t best serve
their particular need.
The most common
methods of transport
are telephone lines, wire-
less communications, the
Infernet, and fiber optics.
A standard telephone
line can only handle 56k
(one k = 1000 bits of data consisting of 1's and 0's). The
telephone company can provide increased bandwidth
circuits, including T-1's at 1.54 Mb (one Mb = one million
bits of data) or the DS-3 at 45 Mb. Most standard wireless
systems are touted to give 10Mb of bandwidth. Today's
highest speed on the Internet is 45Mb/sec on madjor trunk
lines, and most Internet users access the Web at around
56k. Fiber has close to unlimited bandwidth and can be
broken up into many streams of light carmying 194 Mb.

el
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bandwidths smocth video Broadcant quality video
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1Mb = 1 MILLION BITS/ SECOND
1Gh = 1 BILLION BITS/ SECOND

Fig. 1. The chart above compares the bandwidth of ISDN, T-1, and DS-3
transfer media. Broadcast quality occurs at a rate of 194 Mb per second.
Fiber optics offers the enormous advantage of higher bandwidth when
compared to the aforementioned transfer media.
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Fibers, such as the ones seen in the photo
above, are capable of multiplexing and trans-
porting huge streams of data. Scientists end
engineers are still unlocking the potential of
fiber optics. Data can be separated by color and
transported within the same single-strand of
fiber, which is often the thickness of human hair.

Going Wireless. Since the early
1960s when the first communica-
tions sateliite (Echo-1) was launched,
the satellite aerial/wireless industry
has exploded. Communicaticns
satellites provide a world-wide link-
up of radio, telephone, and televi-
sion. According fo Ballance, “The
wireless technology is like a great
big bucket that includes many dif-
ferent solutions.” There are numer-
ous types of applications for the
wireless system and just as many
assorted devices to support them.

The wireless system consists of a
receiver and transmitter located at
each end of the connecting sites.
These transceivers relay information
to each other via radio signals.
Ballance explains that while stan-
dard wireless links are great for cell
phones and satellite television, they
have certain limitations. "A stan-
dard wireless link is advertised at
10Mb but usually performs without
error at 6Mb, and is further limited
by distance and weather condi-
tions.” Ballance goes on to say
that wireless links can be extremely
expensive, especially when satel-
lites are involved. "It all depends
on how much someone is willing
fo pay, especially in a school sys-
tem scenario. There is a practical
limit to what a school district or col-
lege system can afford to pay for
connectivity.”

Back on the ground, a significant
down side to using wireless trans-
ports is the limitation imposed by
Mother Nature. "If the terrain is flat,
the wireless system works fine, But if
there is @ mountain in between two
connected sites, the only way to
get the signal across is to construct

a tower on top of that mountain—
and that costs money,” he adds.

Telephone Lines. The most com-
monly used communication device
is the telephone line. Although
developments in technology have
skyrocketed over the last thirty
years, the basic telephone still
works according to the principles
developed by Alexander Bell in the
1870s. With today’s transmission of
video and data, a standard tele-
phone line has only enough band-
width to transmit 56k data and
either analog or digital voice. Of
course, Mr. Bell probably never
anticipated video.

*Telephones are great for one
thing—voice. However, when a
school system attempts fo hold
video-based distance learning
classes or a corporation has a
video-conferencing system, the
telephone lines just don’t measure
up. While the telephone compa-
nies can provide wide-band ser-
vice for video, the cost is exorbitant
and most companies or institutions
are priced out of the market. The
most common data service for
video provided by the felephone
companies is a T-1 (1.54 Mb), or 24
phone lines,” says Ballance.

f
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Microwave towers serve us transfer nodes for
various communication systems that include
telephone service and data systems. The towers
work on a poini-to-point principle; that is, each
tower must be aimed towards its target. The lim-
iting factor in poini-10-point communications is
the radio horizon, which extends slightly beyond
the visual horizon and is caused by the curva-
ture of the Earth.

WA 2smerieaaiadiahistierv.com

In order to transmit video over
telephone lines, a CODEC—a
compression/decompression device
that breaks up the video and data
info packets (packetizing) at one
point and reassembles it at the
other—is required at each end. The
CODEC on the sending end has to
look at the frames of video coming
in from the source and encode, or
compress, them. Most standard
CODECs today will only compress
those parts of a given frame that
have changed from a previous
frame. The more elements that
have changed, the longer it takes
the CODEC to compress the frame.
Because of this, two problems
occur;

» Latency: It takes anywhere from
Yo—% second for the compres-
sion/decompression process to
work in a CODEC. Your video will
be delayed for that amount of
time. Although % of a second
may not sound that lengthy, it
doubles when the data gets to
the other side because the
receiving CODEC goes through
the same process, in reverse.

* Frame-Drop-Out: A CODEC has
h second to manipulate any
given frame. If the next frame
from the camera comes along
before the CODEC is finished
with the previous frame, then
the new frame is discarded. This
can happen many times in a
second. Thus, your frame rate
has dropped from the standard
30 frames/sec to 20,15, or even
10 frames/sec. In essence,
frame-drop-out creates a strobe
effect—the jerky video that
most of us are familiar with,
which is totally unacceptable
for most video applications.

“For a distance learning sce-
nario, delays and lost frames in
video transmission make learning
extremely difficult because stu-
dents are distracted by the choppy
images on the screen.” Says
Ballance, who prefers to use fiber
optics for his distance learning sys-
tem, “There is virtually unlimited
bandwidth in a single strand of
glass, and that is why you can
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achieve broadcast quality video
over fiber.”

The Fiber-Optic Age. As the digital
frend grows, copper wire utilized
for long distances has been
replaced by glass cables as thin as
a strand of hair. Fiber-optic cable
offers increased call-canying capac-
ity. higher speed, and greater trans-
mission quality. Fiber also offers a
superior level of security than stan-
dard telephone lines.

Fiber-optic transmission is based
on the principle of total internal
reflection. Light travels inside the
core (center) of the fiber and
reflects off the junction between
the core and the cladding (outside
fiber). The junction then acts like a
mirror and reflects any light trying
to escape from the core. Because
of this “Plate Glass Mirror Effect,”
light is reflected toward the inside
of the fiber with no appreciable loss.

Fiber-optic cable carries infor-
mation in the form of digital bursts
of light, at data rates that are thou-
sands of times greater than normal
phone lines. This technology is a
perfect fit when high-capacity
data transfer is required.

According to Ballance, “The main
advantage of fiber is the guaran-
tee of practically endless band-
width.” Fiber optics is upward com-
patible and easily adaptable to
new technologies. Equipment is
available today that will allow over
48 gigabits (48 billion bits) of data
over a single strand of glass by
using different “colors” of light.

Over the last decade, the use of
fiber optics for telecommunications
has skyrocketed. Using laser light
offers many advantages. One of
these is that long distances can be
traversed before signal repeaters—
a sort of "boost” station where the
signal is re-energizing to adjust for
loss and then sent on its way—are
needed. With fiber, a repeater is
necessary at 100 km or about 62
miles; for telephone systems, a
repeater is typically located every
1.5-km, or approximately one mile.

Another significant advantage
of fiber is that it eliminates the need
for a CODEC. “When using fiber,
there is no need to break data up
and comypress it into little packets. It
is possible to eliminate the CODEC

" INDUSTRY INSIDER

" The author had the upﬁmwnily to
interview Ed Ballance, who is the
President of Realtime Communications in
“Atalnta, GA, When asked for his thoughts
on what's in store for future technology,
Ballance commented: :
- A Wireless Fatare. “Uniil the band-
width of wireless syslems is raised and
3%zﬂ:u: cost is redoced, the wireless technolo-
£y will never be utilized 1o solve heavy
data challenges.”

" Tried and ‘True Telephone Lines.
“Standard I:Etephnnc lines are an 1800°s
technology and were never intended for
vidw?ur high-spead data™

¢ How About¥the Internet? “The
Intermnet holds the most promise for future
trends, but will take quite a few years to
get high bandwidth service available to
most users”, S
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A Fancy for Fiber. “While not applic
able to the home user, fiber optics is The(?
desired method of transport for commer-
_cial use becawse of seemingly unlimited
bandwidth and easy adaptabilitysto future
technologies.” 3 5
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completely by sending all data
and video in its native format,”
explains Ballance. “This saves the
customer thousands of dollars since
they no longer have to purchase
expensive compression devices for
each end.” For applications that
require broadcast quality video
transfer, the use of fiber-optic tech-
nology is the logical choice.
Another significant application for
fiber optics is in local area networks
(LANs), typicdlly used for video confer-
encing and/or distance learming. With
the fremendous bandwidth that a sin-
gle stream of light will bear fiber-
based LAN systems are able fo carny
gigabits in data, provide Intemet con-
nection, and simultaneously fransmit
NTSC (National Television System
Committes) broadcast-quality video.

The Internet. The Internet is the
merging of divergent networks that
contain assorted media, comput-
ers, and applications. Of the preva-
lent fransports, this large-as-life net-
work holds great potential for

future development.

Today, however, the Internet is
over-utilized and bandwidth limit-
ed. As the number of online users
multiplies, the amount of space on
the Web and the bandwidth avail-
ability decreases. Have you ever
noticed that on certain holidays
the Internet is extremely slow?
Telephone fraffic will tie up the
Web. Because of this, high quality,
repeatable video (just as good
tomorrow as it is today) is not yet
possible online. Combine normal
voice calls with the millions of
Internet surfers, and you get one
big virtual traffic jam.

Internet il, a higher speed net-
work currently being developed,
may go a long way towards solving
these problems. There is a techno-
logical catch-22, however. Greater
Infernet video quality = more peo-
ple online to use that video.
Eventually, this limited bandwidth
cycle will crop up again.

No matter which mode of trans-
port a consumer chooses, limita-
tions exist in every one of them. It is
important to understand how to
get the most from a chosen medi-
um. When the goadl is to hold edu-
cational distance learning sessions,
fiber optics provides the necessary
video quality. If your concern is for
high-definition television or mobile
phone usage, then a wireless sys-
tem works wonders. Whatever you
choose, you may still run into prob-
lems as your needs for greater
bandwidth expand. “The up and
coming methods of transport have
either physical restrictions or cost
limitations,” says Ballance. P
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SPRINKLER GUARDIAN II,
THE SEQUEL

WALTER W. SCHOPP

Back by popular demand—bere is an
upgrade to the project that oviginally van in
a 1995 issue of Popular Electronics.

in the April 1995 issue of Popular Electronics and

testing it for a year, it seemed as though elec-
tronics had won out over yet another menial house-
hold chore. However, as fate would have it, after a
year of flawless operation, the unit started to become
unreliable. It operated erratically for a time and then
stopped sensing moisture attogether. To my chagrin, |
had joined the ranks of those wnose sprinkler system
waters the lawn during a rain storm.

| checked the electronics completely, but found no
problem. That’'s when | became obsessed with finding
the cause of the problem. When the in-ground sensors
were uncovered, | discovered that electrolysis—the
decay of a structure due to chemical reactions—had
been overlooked as a possible scurce of trouble in the
original design. Although using probes made of stain-
less steel and some exotic wires could cure the prob-
lem, | decided that a new concept was required.

The first task was to design a sensor that needn’t be
buried in the ground to monitor the soil’s moisture con-
tent. Additionally, | realized that it would be better if
the control circuit required no adjustments. With those
requirements in mind, | developed the Sprinkler
Guardian Il.

Using the in-ground sensing method to determine
the soil’'s moisture content, as in the original design,
had required some sort of timer in the circuit to keep
the sprinklers operating after the ground became
damp. That problem is eliminated in the project’s pre-
sent incarnation by using a sensor designed to monltor
the moisture content of the surrounding air, making the
fimer unnecessary.

a fter building the “Sprinkler Guardian” described

About The Circuit. A schematic diagram of the
Sprinkler Guardian is shown in Fig. 1. Power for the cir-
cuit is derived from the 24-volt AC source that powers
the sprinkler-control unit. The pirated AC voltage is rec-
tified by a ful-wave bridge rectifier comprised of
D1-D4. A 50-ohm, 10-watt resistor (R1) is connected in
series with the output of the bridge rectifier. That resis-
tor is used to drop the rectified DC output of the
bridge to a level that can be handled by IC2.

Capacitor C1 (a 220-uF unit) is included in the circuit to
smooth the output DC, while C2 is used fo bypass any
voltage spikes to ground.

The DC voltage is then applied to IC2, which further
reduces and maintains the supply voltage at 12 volts
DC. The output of the regulator is then filtered by C3
and C4. At that point, the voltage divides along two
paths. In one path, the voltage is fed though R2 (a 1k
resistor) and used to light LED1, showing that power
has been applied to the circuit. In the other path, the
voltage is used to operate Sprinkler Guardian |I.

At the heart of the circuit is a 4001 CMOS quad 2-
input NOrR gate. Two Nor gates from that four-gate
package, IC1-a and IC1-b, are configured as an
astable multivibrator (oscillator). Pin 6 of IC1-b is con-
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Fig. 1. The Sprinkler Guardian,which is fed from the 24-volt AC source that powers the sprinkler-
control unit, is comprised of two integrated circuits—ICI and IC2,a quad NOR gate and a voltuge
regulator, respectively. In addition, there are two LEDs, a full-wave bridge rectifier, a 12-volt relay,
and a small assoriment of resistors and capacitors.

nected to a voltage divider, com-
posed of RS and the resistance of
the sensor (sponge/screws), which
connects to SO2. The oscillator,
which operates at a frequency of
about 450 Hz, is triggered when rain
wefts the sensor (which connects to
S0O2). The sensor, in this case, is little
more than a small sponge with two
electrodes buried in it. The wet sen-
sor grounds pin 6 of IC1-b, causing

the astable multivibrator to osciliate.

The sgquare-wave output of the
oscillator is fed to the inputs of IC1-
¢ and IC1-d, which are wired in
parallel. Together those gates
increase the current and invert the
signal output by the oscillator to
provide sufficient drive for Q1. The
inverted output of IC1-¢c/IC1-d is
applied to the base of Q1 (a
2N3905 general-purpose NPN tran-

3 1/4 INCHES

Fig. 2. The Sprinkler Guardian Il was assembled on a printed-circuit hoard, measuring 3% by 2%
inches. A full-size template of the author’s printed-circuit lavout is shown here.
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PARTS LIST FOR THE
SPRINKLER GUARDIAN II

SEMICONDUCTORS

D1-D4—1N4004 1-amp, 400-PIV
rectifier diode

IC1—CD4001 CMOS quad 2-input,
NOR gate, integrated circuit

1IC2—7812 12-volt, 1-amp fixed voltage
regulator, integrated circuit

LEDI, LED2—Light-emitting diode

Q1—2N3905 general-purpose NPN
silicon transistor

RESISTORS

(All resistors are /%-watt 5% units unless
otherwise noted.)

R1-—50-ohm, 10-watt

R2, R6, R7—1000-ohm

R3—100,000-ohm

R4, R5—I1-megohm

CAPACITORS

C1—220-pF, 50-WVDC, electrolytic
C2, C4—0.1-pF, ceramic-disc
C3—220-pF, 25-WVDC, electrolytic
C5—0.05-pF, ceramic-disc
C6—100-pF, 16-WVDC, electrolytic

ADDITIONAL PARTS
AND MATERIALS

RY I—12-volt relay, AROMAT #HB2-
DC12V (Jameco #18577)

SO1-SO3—Dual-wire, terminal block
(Jameco #99426)

Printed-circuit materials. stainless steel
bolts, nuts, plastic box, sponge, wire,
solder. hardware, etc.

sistor), causing it to turn on. With Q1
turned on, providing a ground path
through the fransistor for the coil of
RY1 (a DPDT 12-volt relay), the relay
turns on—causing its normally-
open contacts to close. One set of
contacts applies power to LEDI
and causes it to light, indicating
that the circuit has been triggered.
The other set of contacts, which
functions as a simple SPST switch, is
connected in series with one leg of
the sprinkler-control circuit’s out-
put. When the circuit is triggered,
that set of contacts opens, turning
off the sprinkler system.

When the rain stops and the sen-
sor (sponge) dries, pin 6 of IC1-b is
pulled high by the voltage supplied
through R5. Since both inputs of
IC1-b are now high, the output of
IC1-b goes low. That low is applied
to pin 2 of IC1-a. Since both inputs
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*SEE TEXT

SENSOR

Fig. 3. Assemble the printed-circuit board guided by the parts-placement diagram. Once it is assem-
bled, check the board for the usual construction errors.

of IC1-a are now low, the output of
IC1-a goes high. That high is fed to
the input of IC1-c and IC1-d, caus-
ing their outputs to go low and
thereby turning off Ql1.With Q1
turned off, RY1 drops out, allowing
the relay’s normaily-closed con-
tacts to close. That seguence
allows the sprinklers to come on
any time that the sprinkler-control
fimer cails for it.

The sensor can be mounted in a
rain gutter or somewhere out of the
way, where it won’t get wet when
the sprinkler is on. Thus, we solved
the major problem. Of course,
electrolysis will still take place, but
on a much smaller scale. The con-
necting wires are no longer a part
of the equation, and the small
electrodes needed can be easily
made from stainless steel.

Construction. The Sprinkler Guardian
Il was assembled on a printed-cir-
cuit board, measuring 3% by 2%
inches. A template of the project’s
printed-circuit layout is shown in
Fig. 2. That pattern can be lifted
from the page and used to etch
your own printed-circuit board.
Once the board has been etched
and you‘ve gathered all of the parts
listed in the Parts List, assemble the cir-
cuit board guided by the parts-
placement diagram shown in Fig. 3.

Once you've assembled the
board and checked it for the usual
construction errors, put the board
aside and prepare the moisture

sensor. Figure 4 gives details for the
construction of the sensor assem-
bly. The sensor used here was fabri-
cated using a small enclosure,
measuring approximately %-inch
high, 1-inch wide, and 2-inches
long, and made of %-inch thick plas-
fic. However, the box can be any size.

Two holes were drilled through
the plastic box to accommodate
two 6-32 stainless-steel screws. One
side should be #28 clearance
holes, and the other side should be
tap size #36 holes. You could also
use longer screws, of sufficient
length to go through the box. and
use 6-32 nuts on the outside. The
exact dimensions of the box are
quite loose as long as you have
about 1 to 1% inch between the
screws and as long as the sponge
remains against the screws whether
it's wet or dry. The two screws are
the electrodes to which wires are
attached. using terminal lugs under
the heads of the screws.

After the box is built and the
screws are in place, the sponge is
cut to the inside dimensions of the
box. The sponge is then pre-formed

SCREWS

| SPONGE

6-32
NUTS A

MOUNTING
HOLES

To &
s02

6-32 STAINLESS
STEEL SCREWS

Fig. 4. The sensor for the Sprinkler Guardian II is little more than a pair of screws inserted through
a small plastic box that contains a wall-to-wall section of sponge. Details for the construction of the

sensor assembly are shown here.
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Fig. 5. Once completed, the Sprinkler Guardian 11 is integrated into the existing sprinkler control,

as shown in this illustration.

by wetting it and tucking it under
and spanning both screws inside
the box. After it dries, the sponge
will be pre-formed so that it will
swell when it rains and make a low-
resistance connection across the

LED1

Fig. 6. In the author's setup, the Sprinkler Guardian Il was
mounted in the enclosure that houses the existing sprinkler-
control unit, where it can easily be connected to the appropri-

ate points on the sprinkler control.

terminals. When the rain ceases
and the sponge dries, the resis-
tance between the screw elec-
frodes will be very high. The drying
fime of the sponge is very close to
the time it takes for the ground to
dry out.

The sensor box can be
mounted in any location
where it won’t get wet
when the sprinkier is on. A
convenient out-of-the-
way location for the box
is bolted to the inside top
of a rain gutter. Do not
mount the sensor in the
bottom of the gutter, as it
can get covered with
debris and will not dry
properly. The sensor can
be bolted crosswise at
the end of the box to
prevent shorting out the
sensor electrodes on an
aluminum or steel rain
gutter. The sensor assem-
bly must also be situated
clear of any structure
that might shield the sen-
sor from rain. This assem-
bly can be connected to
the circuit board through
a small coax line or tele-
phone twisted pair.

Figure 5 shows how the

apana aaarcagnnadiahbictan, ~aMm

Sprinkler Guardian |l is infegrated
into the existing sprinkler-control
system. Note that SO1 is connect-
ed in parallel with the existing sprin-
Kler-control unit, tapping info its 24-
volt power source. The Sprinkler
Guardian I, along with the valve-
control unit, can be mounted togeth-
erin a common enclosure (Fig. 6).
Now your sprinkler-control system
is ready to prevent your lawn or
garden from being watered in the
rain (again). p |
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Experimenting With
Small FM TransmiTTERS

here are those who would soy

that the wireless communicaticns
hobby has gone the way of the
dinosaur—and perhaps they re right
... from a particular point of view,
that is. No one would dispute fthat
the ranks of ham radio enthusicsts
and DXers have been on the
decline for some time now. Even 5o,
there are still plenty of communica-
tions enthusiasts out there searching
for simple low-power FM fransmitters.
This article, in catering to that all but
forgotten segment of the electronics
hobby, presents a number of RF
tfransmission circuits with which the
hobbyist can experiment. All of the
circuits—which are composed of
readily available components, pow-
ered from sources ranging from 3 to
9 volts, and capable of covering dis-

Ruild owe o more of these
elementary FM tvansmit
ters and learn how sirple it
is to convey intelligence
from ome point to anether:

NEWTON C. BEAGA

tances up to half a mile—are toler-
ant of modifications, such as
increasing the power or altering the
frequency band or the modulation
signal used.

One-Transistor FM Transmitter.
Our first fransmitter circuit (see Fig.
1), which is built around a single
transistor, is probably the simplest of

WWWoakherieaniadimhictary com

its kind. The signal transmitted by
that circuit can be picked up by
anv FM receiver within 150 feet or
less of the fransmitter. The circuit,
which offers excellent perfor-
mance, is ideally suited to wireless
micropnone applications. As the
Fig. 1 circuit lacks an audio amplifi-
er stage, it's necessary to speak
directly into MIC1

Inductor L1 is a hand-wound, air-
core coil comprised of 4 turns of 18
to 22 AWG enameled wire wound
on a l-cm form. The number of
turns comprising L1 can be varied
in order to produce a circuit that
can output signals in the high VHF
band (2 or 3 turns) or the low band
between 50 and 80 MHz (6 to 7
turns). Operating in the low VHF
band, the signal from the fransmit-

soluosidod ‘LooE 18qusides
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Fig. I. The output of this One-Transistor FM Transmitter circuit, which can be picked up by any FM
receiver within 150 feet or less of the transmitter, offers excellent performance and is ideally suited

to wireless microphone applications.

ter can be picked up on any VHF
TV channel between 2 and 6.

Capacitor Cé can be any trim-
mer with a value ranging from 20 to
40 pF. The transmitter, as shown,
can be powered from a 3- to 6-volt
source. However, if greater output
power is desired, the circuit can be
driven from a 9-volt battery—in that
case, the value of R4 must be
increased to 120 ohms. The anten-
na is littte more than a 4- to 15-inch
length of bare wire, connected to
the second turn of L1. The wire
antenna can be replaced by a
telescoping antenna.

To use the circuit, simply tune
your receiver to a free point on the
FM band. Adjust C5 until you hear

the signal from your FM transmitter.
Speak near the microphone to test
the sound reproduction. If carrying
the transmitter to a position far from
the receiver causes the signal to
disappear, you've probably tuned
a spurious signal or harmonic fre-
quency. In that case, readjust the
circuit and fry again.

Two-Transistor FM Transmitter.
Our next tfransmitter, see Fig. 2, is
nearly identical to the previous cir-
cuit, except that an extra fransistor
has been added to the mix and a
couple of resistor/capacitor values
have been altered to accommo-
date the new circuit configuration.
The inclusion of a single fransistor in

)MIC1 | Rz
220K

“SEE TEXT

ANT1 T
[
S1 q*
o
+—
B1 |
C5v s 3-9V :
A —
—— —— —

Fig. 2. The Two-Transistor FM Transmitter is nearly identical 1o the previous circuit, except that an
extra transistor has been added to the mix and a couple of resistor/capacitor values have been
altered to accommodate the new circuit configuration.
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PARTS LIST FOR THE ONE-
TRANSISTOR FM
TRANSMITTER (Fig. 1)

) RESISTORS # .

“(All resistors are '4-watt, 5% units.)
R1, R2—10,000-ohm
R3—5600-ohm
R4—68-ohm P

CAPACITORS

C1—47-uF ceramic-disc or metal film
C2—0.01-pF ceramic-disc
C3—4.7-pF ceramic-disc

C4—0.1-pF, ceramic-disc
C5—Trimmer capacitor, see text

ADDITIONAL PARTS AND
MATERIALS e
Q1-—2N2222, BF494, etc., o
equivalent, general-purpose NPN
silicon transistor 5 N
L1—See text
ANT1—See text B
MIC1—Electret microphone
S1—SPST toggle or slide switch
B1—3- to 6-volt power source

the microphone circuit increases
the circuit’s sensitivity to signals that
are picked up by the microphone.

Low-volume conversations, bird
songs, and natural sounds can be

PARTS LIST FOR THE TWO-
TRANSISTOR FM
TRANSMITTER (Fig. 2)

o
SEMICONDUCTORS >
Q1—2N2907 general- -purpose PNP

silicon transistor
“Q2--2N2222 general-purpose NPN“\ A
silicon transistor g

RES[STORS

(All resistors are Ys-watt, 5% units.)
R1, R4—10,000-ohm
R2--220,000-ohm
R3—22,000-ohm

R5—5600-ohm

R6--68-ohm R

CAPACITORS

Ci—10-pF, 16-WVDC, electrolytic
C2—1-pF, metal-film or electrolytic ,
C3—0.01-pF, ceramic-disc
C4—4.7-pF, ceramic-disc
C5—0.1-pF, ceramic-disc
C6—Trimmer capacitor, see text

ADDITIONAL PARTS

AND MATERIALS

L1—See text

ANT1—See text >
MIC1—Electret microphone
S1—S8PST toggle or slide switch
B1—3- to 9-volt power source, see text
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Fig. 3. The Low-Impedance Transmitter, using a telephone receiver pick-up coil (which does not load
down the phone line), can be used to intercept telephone conversations without being discovered.

picked up and transmitted to a
common FM receiver placed as far
as 150 feet from the transmitter. The
microphone itself can be placed
at the focal point of a parabolic
reflector, making it ideally suited to
picking up very weak sounds ema-
nating from a single direction. Such
a circuit might find application in
surveillance operations.

Inductor L1 and antenna ANTT in
the Fig. 2 circuit are identical to the
coil and antenna used in the Fig. 1

PICK-UP

circuit, and like the Fig. 1 circuit this
one can be powered from 3- to 6-
volt sources with no modifications
to the circuit. In order to operate
the Fig. 2 circuit from a 9-volt
source, the value of R1 must be
changed to 120 ohms, That modifi-
cation allows the output of this cir-
cuit to be picked up at distances of
up to 600 feet when operating in
an open field. The transmission
range diminishes considerably
when the fransmitter is operated

TRANSMITTER

Fig. 4. Using a telephone pick-up coil and the Low-Impedance Transmitter, as depicted here, phone

conversations can be heard at a remote location through any FM receiver.

WAL amaeaaaradiohisetarvy. com.

PARTS LIST FOR THE LOW-
IMPEDANCE TRANSMITTER
(Fig. 3)

RESISTORS

(All resistors are '4-watt, 5% units.)
R1—1-megohm

R2, R4—10,000-ohm

R3. R6—100-ohm

R5—4700-0hm

CAPACITORS

Cl, C2—I10-uF, 12-WVDC, electrolytic

C3—0.01-uF, ceramic-disc or metal-
film

C4—0.01-uF, ceramic-disc

C5—4.7-pF, ceramic-disc

C6—0.1-uF, ceramic-disc

C7—Trimmer capacitor, see text

ADDITIONAL PARTS

AND MATERIALS

Q1, Q2—2N2222 general-purpose NPN
silicon transistor

L1—See text

ANT1—See text

MIC1—1- 10 2-inch loudspeaker or low-
impedance transducer, see text

S1—SPST toggle or slide switch

B1—3- to 9-volt source, see text

from within a closed solid structure,
such as ¢ brick or metal edifice.
Tuning for this circuit is accom-

plished as it was for the previous

transmitter.

FM RECEIVER

sojuondod ‘400z Jequeides

Py
w


www.americanradiohistory.com

Poptronics, September 2001

WA
ZR

TRANSMITTER

PICK-UP
ColL
COIL WITH
TELEPHONE
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Fig. 5. The telephone pick-up coil/transmitter combination is sensitive enough that it can be used to
inductively snare conversation from a coiled section of telephone line.

To use the Fig. 2 circuit in spying
applications, place the transmitter
far from metal objects, such that the
microphone has an unobstructed
“view” of the area that is being
monitored.

Low-Impedance Transmitter. The
third circuit (see Fig. 3) is designed
to use a low-impedance transduc-
er as the pick-up device. The trans-
mission range for this circuit is the
same as for the two previous trans-
mitters, but offers some advan-
tages over the prior circuits. One of
the advantages is that a small low-
impedance speaker can be used
as a microphone. In addition, with
a telephone pick-up coil attached

to the telephone receiver (as
shown in Fig. 4), the conversation
can be fed to a receiver placed
several feet away. The pick-up coil
can also be coupled to the tele-
phone line in the manner illustrated
in Fig. 5, allowing you to intercept
telephone conversations without
being discovered. Since there is no
direct connection to the telephone
line with that arrangement, the
fransmitter won’t have a loading
effect on the phone line.

When coupling the circuit to the
telephone line in the manner out-
lined here, the telephone feed (the
wire cable that connects to the tele-
phone base) must also be coiled, as
illustrated in Fig. 5. While the pick-up

+6-12V
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Fig. 6. The Tone Transmitter can be used as part of a wireless alarm, Morse-code practice circuit,
44  or as part of a wireless annunciator (using an appropriate sensor).
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coil can be purchased from almost
any electronic parts dealer, a home-
brew unit can be manufactured by
winding 1000 to 5000 turns of 30 or 31
AWG enameled wire on a small fer-
rite rod. Inductor L1 in this circuit is
the same as described in the previ-
ous circuits. And like the other trans-
mitter circuits, this one can be pow-
ered from a 3- to 9-volt source, with
the 9-volt power source requiring

PARTS LIST FOR THE TONE
TRANSMITTER (Fig. 6)

SEMICONDLUCTORS =

If_l—‘rﬁ'i oscﬁlnlnr/tlmer integrated
* circut

Ql=- ‘-‘N2222 general-purpom. NPN
ssilicon transistor

LN

nEs=|smn§ R

Rl—l? A00-ohm,
R2. R?-—I[HH]{}-ohm
R4———560G ohm

R5—6:§5 ohm % :

,
P

CAPACITORS . - o
Cl—022- toOl [LF curamw-dlsa(»r
metal-film
C2, C3-0.01-uF, ceramic- Lilﬂc or
metal-film ~ +
CA4—0.0047-pF ceramic-dise )
C5—4.7-pF, veramic-disc .
Cih—i11-pF, ceramic-disc - *+ :
C7——~]m11mer ¢ capacitor, see (e
H P ;«W
ADDITIONAL PARTS AN
MATERIALS 3
Ll—Bestext  ~
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Fig. 7. The Beep Transmitter outputs intermittent beeps that can be picked up by any FM receiver

within its coverage range.

that Ré6 be replaced by a 120-ohm
resistor. Also like the previous circuits,
this one is tuned via a variable
capacitor (C7).

If the received signal saturates
the transmitter, causing it to output
distortion-rich audio. it may be nec-
essary to alter the value of R3,
which can range from 22 ohms to
220 ohms.

Tone Transmitter. The Tone Trans-
mitter circuit shown in Fig. 6 can be
used as part of a wireless alarm,
Morse-code practice circuit, or as
part of a wireless annunciator (using
an appropriate sensor). Wired to a
frap. the circuit can be used to alert
you when the frap is sprung. For
example, to use the circuit as a
remote temperature or light sensor,
replace R1 with a light-dependent
resistor (LDR). or a negative-temper-
ature coefficient (NTC) thermisior.
Regardless of the type of sensor
selected, it should have the nominal
resistance of between 10k and 100k.
In such an arrangement, the fre-
guency of the output signal
depends on the amount of light strik-
ing the LDR or the temperature
sensed by the thermistor. The sensor
can be connected in the circuit at
points X and Y.

The output frequency of the
fransmitter can be determined by
connecting a frequency-counter
to the output of an FM receiver. The
circuit generates an FM signal
that’'s modulated by an audio tfone
whose frequency is determined by
R1, R2, and C1. Inductor L1 is 1he
same used in the other transmitters,

with circuit tuning accomplished in
the same manner.

The Tone Transmitter has a range
of between 150 and 600 feet in an
open field when the circuit is pow-
ered from 4 AA-cells. The circuit’s
output power can be increased (in
order to provide greater transmis-
sion coverage) by powering the
circuit from 9- or 12-volt DC supply.
To reconfigure the circuit for 9-volt
operation, replace RS, a 68-ohm
resistor, with a 120-ohm unit, If 12-
volt operation is desired, replace
Q1, a 2N2222 general-purpose NPN
fransistor, with a 2N2218. Those
alterations allow the circuit to trans-
mit over distances of up to amile in
an open field.

Caution: The FCC forbids opera-
fion of high-powered versions of a
circuit like this one within city limits,
where the signals can cause inter-
ference in emergency or other

communications, FM receivers,
and VHF TV.
a1
A
Te TO THE
TRANSMITTER

Fig. 8. This simple Light-Activation Circuit can
be added to any of the transmitters, except those
powered from [2-volt sources, allowing the
transmitters to turn on whenever the light level
detected by R2 dips below the threshold set by
potentiometer R1.

WWW_aknrerieaniadiahistary com

PARTS LIST FOR THE BEEP
TRANSMITTER (Fig. 7)

SEMICONDUCTORS

MC1—4093 CMOS guad 2-input NaND
Schmitt trigger. integrated circuit

C1—2N2222 general-purpose NPN
silicon transistor

D1-—1N414% general-purpose, small-
signal, silicon diode

RESISTORS

(All fesistors are hewatt, 5% units.)
R1—2 2-megohm

B2 100, (00-0hm

R3—47 000k

R4—10,000-0hm

RS5—5600-vhm

Ro—a8-ohim

CAPACITORS

Cl1—I-pE 16-WYDC, electrolytic

C2—0A22-pF, ceramic-disc or
mietal-film

C3—ki0 -F, ceramic-disc or
metal-filim

C4—000047-p1F, ceramic-disc

5—4.7-pF, ceramic-disc

Ch—Ih 1-pF, ceramic-disc

C7—Trimmer capacitor, see text

ADDITIONAL PARTS

AND MATERIALS

L1—8ee text

S1—SPST 1oggle or slide switch
B1—6- 1o 12-voli pawer source. see text

Beep Transmitter. The circuit shown
in Fig. 7 transmits intermittent beeps
to a remote FM receiver. The pitch
of the fransmitted tones and the
interval between beeps can be
altered according to the applica-
fion. Resistor R3, which can range
between 10k and 100k, determines
the pitch of the fone, while the
beep interval is determined by R1,

PARTS LIST FOR THE
LIGHT-ACTIVATION CIRCUIT
(Fig. 8)

RESISTORS
Bl —10,000-0hm trimmer potentiometer
R2—Light-dependent resistor

CAPACITORS
Cl—10uF, 16-WVDC, electrolytic
2. |-puF, ceramic-disc capacitor

ADDITIONAL PARTS

AND MATERIALS

()1—TIFP31 NPN silicon power
fransistor

Bl—1- to 9-volt power source (see text)

souondod ‘100z 18qwaidss

45


www.americanradiohistory.com

Poptronics, September 2001

c1

PL1 6
g N s 39
o 3 10k
c2
01 ce*
c3
0047
*SEE TEXT
Q1
2N2222
R1 & < R2 $ R4
10KF Tk TseK

ANT1
5 31{
L1 .
J +
ca cs B1 |
*4 7pF A F 3-9v !
< R5
<
< 68Q

Fig. 9. This CD-Plaver/Multimedia Transmitter allows audio signals from a PC or CD player to be
sent to your FM sound system for reproduction through the system's loudspeakers without the need

for interconnecting wires.

whose value can range between
100k and 10 megohms.

The Beep Transmitter can be
used in a game named “Fox Hunt.”
The transmitter is the fox and the
hunters are those wusing FM
receivers to locate the fox by the
fransmitted signal.

To increase the fransmitter’s
coverage area, make the same
modifications described for the Fig.
4 circuit. The circuit, when operat-
ed from a 12-volt supply, should be
used only in an open field, far from
radio receivers, so as not fo inter-
fere with their reception.

Light-Activation Circuit. The sim-
ple circuit shown in Fig. 8 can be
added to any of the transmitter cir-
cuits, except those powered from
12-volt supplies, allowing the trans-
mitters fo turn on whenever light
level detected by R2 (an LDR) dips

below the threshold set by poten-
fiometer R1.

CD-Player/Multimedia Transmitter.
The circuit shown in Fig. 9 allows
audio signals from a PC or CD play-
er fo be sent to your FM sound sys-
tem for reproduction through the
system’s loudspeakers without the
need for inferconnecting wires. The
circuit is monophonic, so the left
and right channel audio signals are
mixed in the transmitter circuit
before being output to the antenna
(ANT1) as shown in Fig. 9. As there is
no multiplexing of the signals, the
receiver can’t reconstitute the left
and right stereo channels.

The circuit can be powered
from a 3- to 9-volt power supply. For
3- to 6-volt operation, no changes
are necessary, but for 9-volt opera-
fion, the value of R4 must be
increased fo 120 ohms.

100K <

3
er
I
v
A

.

‘7 ANT1 ""‘T
M1
$ A 22'( 0-200uA
2 1 MEG
c1
01 -,
——— 2N2222
D1 N
N34 =
R3 < B |
3-6v !

@

Fig. 10. The Field-Strength Meter can be used to indicate the strength of the signals output by any

of our transmitters.

PARTS LIST FOR THE CD-
PLAYER/MULTIMEDIA
TRANSMITTER (Fig. 9)

RESISTORS 1

(Al resistors are '4-watt, 5% units.)

R1-R3—10,000-ohm

R4--5600-ohm

R5—68-ohm

i
CAPACITORS .
C1, C2—0.01-pF, ceramic-disc or
metal-film

C3—0.0047-wF, ceramic-disc

C44.7-pF, ceramic-disc

C5—0.1-pF, ceramic-disc
' C6—Trimmer capacitor, see text

N

ADDITIONAL PARTS
AND MATERIALS
Q1—2N2222 general-purpose NPN

silicon transistor 4
L1—See text §?§
AN’[I—See text 5
PL1—Stereo plug

S1—SPST toggle or slide switch
B1—3- to 9-volt power source, see text

Field-Strength Meter. Our final cir-
cuit, see Fig. 10, is a useful little cir-
cuit that can be used to indicate
the strength of the signals output
by any of the transmitters that we
looked at here.

PARTS LIST FOR THE FIELD-
STRENGTH METER (Fig. 10)

SEMICONDUCTORS ;

Q1—2M2222 gereral- purpose NPN
silicon transistor

Dl———lN34 or IN60 or 51mllar
germanium diode

RESISTORS
(All tixed resistors are Ys-watt, 5% units. )
RI—1-megohm %

R2—22.000-0hm
R3—100,000-ohm, trimmer
potentiometer

ADDITIONAL: PARTS

AND MATERIALS .
C1—0.01-uF, ceramic-disc capacitor
L1—470-pH coil 2
ANT1—See text, -
M1+-0-200-pA meter z
S1—SPST toggle or slide switch
B1—3- to 6-volt power sourggi (see text)

Potentiometer R3 (a 100k unit) is
used to adjust the sensitivity of the cir-
cuit, by biasing the fransistor near the
point of conduction. The antenna
(ANT1) is nothing more than a 5 to
20-inch length of wire. p|
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4-Terminal Resistance
Measurement

What is a 4-terminal resistance mea-

surement?  I've seen high-end digital
meters with 4-terminal measurement, bur |
don’t bave a clue as to what it all means.—
D.T., San Diego, CA

With an accuracy of 0.2% when mea-

suring resistance, a good 4/4-digit dig-
ital multimeter will sdll give you an
error for low values of resistance. If you
short the probes together, you may see a
residual resistance of 0.3 ohms. If you
are measuring the value of a 3-ohm
resistor, the lead resistance already
skews the measurement by 10%. You
can subtract this residual resistance from
the meter reading to make the reading
more accurate; but you’ll never be able
to achieve the 0.2% meter accuracy,
since both the contact resistance of the
test lead connectors and connections to
the resistor are variable at best.

A 4-terminal resistance measurement,
also known as a Kelvin measurement, is
a way of eliminating all these unwanted
resistance artifacts from the measure-
ment system—it’s basic Ohm’s Law at
work. As shown in Fig. 1, a very accu-
rate, known constant current is injected
into the unknown resistance. Then a
high-impedance voltmeter measures the
voltage drop across the resistor. The key
is the constant current and the place-

CONSTANT
CURRENT
SOURCE
A A

‘ 10mA
l 10mA
B

Cc D D

10mA

VOLTMETER

Fig. 1. A constant current source and a high-
impedance volimeter together make up a 4-ter-
minal circuit for accurate measurement of low
resistances.

ment of the test leads. Since the current
is the same throughout a series circuit,
the known-good constant current is
flowing through the unknown resistor
and all the various contact points as well,
regardless of the value of the resistances
involved. However, the voltmeter is con-
nected across the resistor only; and the
voltage reading doesn’t include any of
the contact points. The only contact is
by the voltmeter itself; and since it has a
high impedance, negligible current tlows
in the volumeter circuit. Therefore, there
is a negligible voltage drop across those
contact points. The system is designed
so that you directly translate the voltage
reading into ohms.

In Fig. 1, the constant current is 10
mA. The 10 mA flowing through the
resistor (R) that’s marked 18.3 ohms caus-
es a 188.43 mV drop as measured on the
meter. This drop translates into a resis-
tance value of 18.843 ohms. If the meter
is accurate to the last digit and the con-
stant current source is accurate to five
significant figures, then that resistance
measurement is accurate all the way to
the least significant digit—deadly accu-
rate. Note that there will be voltage drops
caused by the connections to the current
source (A), by the connections to the
resistor leads (B), by the resistor leads
themselves (C), and by the resistor prop-
er (R). There is virtually no current at all
in the metering circuit, so there will be no
voltage drop where the meter connects to
the resistor (D) or in the meter leads
themselves. Only the voltage drop caused
by the resistor (R) is in the volmmeter’s
measurement loop since it is connected
close to the body of the resistor, and that’s
the only voltage the meter will measure.
All of the other drops don’t contribute to
any inaccuracy at all.

In practice, the hobbyist may not need
5-figure accuracy; but 3- or +-figure accu-
racy might be nice, especially if you're
working with precision ammeter shunts.

=3 =R

READERS’ QUESTIONS, EDITORS’ ANSWERS

CONDUCTED BY DEAN HUSTER

The Institute of Electrical and

Electronics Engineers (IEEE), the
most widely-known of the professional
organizations for electrical/electronics
engineers, has an Internet site at
www.ieee.org where you can sign up on-
line using a credit card. Membership
(U.S. funds) in the United States is $113
per year and membership in Europe is
$97 per year. Student rates are $19 in the
U.S. and $14 in Europe.

|EEE Membership

Please can you furnish me with the nien-

bership e-mail for American IEEE.
Thanks for your cooperation—A.A., via e-
mail (France)

WA asnerieaniadiahictory com

Pull-Up &
Pull-Down Resistors

How are the values of pull-up and pull-

down resistors determined? Is the purpose
of those resistors solely to prevent signal lines
from floating?—K.W., Acton, MA

It is true that you don’t want inputs to

float (remain unconnected), because
you can’t guarantee their logic condition
in all situations. You can tie TTL inputs
directly to +5 volts or ground, whichever
you need to enable or disable the desired
function. However, there are times when
you want that logic level to manually
change. A good example of this is the
CLEAR input of a 741574 “D” flip-flop.
We can add a pull-up resistor, R1 (a resis-
tor tied to the +5-volt supply), and push-
button switch (S1) to the CLEAR input
of the 74LS74, as shown in Fig. 2.
Normally, the CLEAR input will be dis-
abled by the HIGH supplied by the pull-
up resistor, and the flip-flop will be
allowed to operate normally using its
other inputs. If we press the switch, the
CLEAR input is grounded; and the flip-
flop clears or resets. By having the pull-
up resistor “in the way” of the +5-volt
supply, we don't risk a short circuit.

+5V i1
TALET4
g A CLA
I 40pA
_ro O

Fig. 2. A siandard pull-up circuit allows a nor-
mally HIGH input 1o be momentarily grounded
through a switch.
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&

+5V L lca

TaLSTE |_ ____| raLsT4

R1 LA , GLR
| 320pA

40pA

|-| $1 EACH

Fig. 3. A bank of chips requiring a pull-up resis-
tor needs a lower-value resistor to keep the
logic HIGH at the desired level.

Here’s how to determine the value of
that pull-up resistor. A 741574 causes
40 microamps of current to flow
through its CLEAR input when it is
connected to a logic HIGH. That para-
meter is stated in the National Semi-
conductor databook. A wvalid logic
HIGH is anything between +3 and +5
volts. Let’s assume that we don’t want to
drop more than 0.5 volts with that resis-
tor. Ohm’s Law tells us that the value of
the resistor will be 0.5v/40uA or 12.5K
ohms. The next lowest standard value
that would keep our drop under 0.5 volts
would be 12K. T usually just use a 10K
resistor, a nice round value that I tend to
overstock for just such uses.

If we had 8 of these CLEAR inputs
that had to be controlled simultaneous-
ly, we would have 8 times the current
through the resistor, as shown in Fig. 3.
To keep the drop below 0.5 volts, the
value of the resistor would have to be
0.5v/320pA which is 1.5625K or 1.5K
for the next lowest standard value. A
quick litde DC circuit theory side trip
here: If each of those 8 inputs had a
12.5K resistor tied to +5 volts and then
all the inputs were tied to the switch, the
8 resistors would end up in parallel, cre-
ating a value of 1.5625K. No coinci-
dence here.

Sometimes you have active HIGH
inputs that are used in a similar situa-
tion, but must be pulled down. I avoid
using pull-down resistors like I'd avoid

+5V 5 IC1
1 74L5183
I-I S1 ... GLA

| I

* T

800pA

Fig. 4. A typical pull-down circuit may be need-
ed, and it requires a smaller resistor value 10 get
the logic LOW down to an acceptable value.

the plague. Pulling an input HIGH is
easy, because you have a large target (a
3-volt window) and not much current.
Since a valid logic LOW is anything
between ground and +0.8 volts, pulling
an input LOW means having to hit a
small target (a 0.8-volt window). A sec-
ond problem is that an LS-family input
pulled LOW will cause 800 pA to flow
through the pull-down resistor, and it’s
even worse for standard TTL which
cause a 1.6-mA current. A third problem
is the fact that if you need a LOW on a

we push SI, 5 volts will be applied
directly across R1 and it will dissipate
almost 1 watt. To handle the possibility
that S1 would be held down for an
extended period, we’d want to use a 2-
watt resistor here; and it’s bigger than a
74LS74. See why I don't like pulling
down? Small-value resistors, lots of cur-
rent, lots of power needlessly consumed,
and a fat resistor.

Figure 6 shows the preferred way of
handling those 8 inputs. Use a simple
inverter to pull the CLEAR inputs
LOW and pull the inverter input up. In
most cases, you'll have an inverter some-
where or a gate that you can make into
an inverter, rather than installing a
whole chip just for that function.

+5V 154 e
i TalLstea | _ _ _ T4L5183
l-l 81 » GLAR s cLR ¢

S—"

mg own 0

Fig. 5. If a pull-down circuit is needed for a
bank of chips, the value of the pull-down resis-
tor becomes so low that problems can develop
with excessive power dissipation.

TTL input and it isn’ less than 0.3 volt,
there are some chips that will give you
trouble.

With that in mind, lets try a pull-
down resistor for the same circuit as
shown in Fig. 4 and shoot for no more
than 0.1 volt for the pull-down voltage.

o (e
TaLsigs | ___ < 7AL5193
b3
GLA TR
Ak
+5V : G'i =
Ico r’ 800LA
Ri  74LS04 6.4mA EACH
s
| 404A I’
O Oj_

Fig. 6. An alternative circuit for a bank of active
HIGH inputs uses a low-current pull-up resistor
and an inverter to provide the normally LOW
logic to the chips.

The resistor will have a value of
0.1v/800pA or 125 ohms. Its a low
value, but now try pulling down 8 inputs
tied together, as shown in Fig. 5. The
new current is 6.4 mA, so the resistor
value will be 0.2v/6.4mA or 31.25 ohms,
next lowest standard value of 30 ohms. If

\wnana Ao riesaradiaobhistaryy ~com

Han(n)imex Revisited

Ross Tester of Silicon Chip (the
Australian equivalent of Poptronics) in
Sydney, Australia noted that we were
spelling Hanimex with two n’s rather
than one, which was spoiling our
Internet search for information (April
2001). T was fooled because I did come
up with a hit with a double-n and didn
realize the misspelling. He mentioned
that www.banimex.com.au is their Internet
site.

Ross passed along a little history, not-
ing that Hanimex is an Australian com-
pany that used to have a great deal of
consumer electronics (including projec-
tors), but these days is mostly an agent
for Fuji, the Japanese film/processing/
digital organization. He mentions that
the name is a contraction of Hannes
Import Export Company and came
about because a receptionist decided
that was too much of a mouthful and
shortened it. Jack Hannes, the owner,
liked it and the rest is history. Detractors
often called the company “Ham’n’eggs.”
Thanks, Ross, for the great information.
I love little adbits like this. Now if I can
just get on Who Wants To Be A
Millionaire.

Multiple Monitors

I have a Pentium Il computer with

Windows 98 SE. This version of
Windows supports the use of two monitors. I
would like to use two monitors with a part of
the display on one and a part on the other; or
else I'd have some windows on one monitor
and others on the second display. I have been
unable to find any information on this.
Could you tell me if any such software is
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available and where 1o buy ir*—L.D.F,
Rehoboth Beach, DE

I'll be the first to admit that you have

me out of my element anytime ycu
want to deal with computers or most
software. However, it just so happens
that last month, my students were play-
ing with just this scenario. You have zll
the software you need to do what you
want.

When you install a second video card
and power up the computer, Windows
will inform you that it has detected more
hardware and will have you scurry off ro

Control Panel/Display/Settings to decide
how you want your monitors to interact.
My students had four monitors going at
one time. You can use your mouse to
rearrange the little monitor pictures in
Settings however you want, including
diagonally and vertically or horizontally
offset, as well as next to or on top of each
other. You can put your left one on the
right, the right one on the left, and all
kinds of weird configurations.

After selecting the appearance in
Settings, all you have is a bigger window
with which to work having multiple
panes, if you will. If you open an appli-

HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Intemet: See our Web site at
www.poptronics.com for information and files
relating to Poptronics and our former maga-
zines (Electronics Now and Popular
Electronics) and links to other useful sites.

To discuss electronics with your fellow
enthusiasts, visit the newsgroups sci.eiec
tronics.repair, sci.electronics.components,
sci.electronics.design, and rec.radio.ama
teur.homebrew. “For sale” messages are p2r-
mitted only in rec.radio.swap and misc.
industry.electronics.marketplace.

Many electronic component manufac-
turers have Web pages; see the directory
at www.hitex.com/chipdir/, or try address-
es such as www.ti.com and www.motoro
la.com (substituting any company’s name
or abbreviation as appropriate). Many IC
data sheets can be viewed online:
www.questlink.com features IC data
sheets and gives you the ability to buy
many of the ICs in small quantities using a
credit card. You can also get detailed IC
information from www.icmaster.com, which
is now free of charge although it formerly
required a subscription. Extensive informa-
tion about how to repair consumer elec-
tronic devices and computers can be found
at www.repair faq.org

Books: Several good introductory electron-
ics books are available at RadioShack,
including one on building power supplies.

An excellent general electronics text-
book is The Art of Electronics, by Paul
Horowitz and Winfield Hill, available from
the publisher (Cambridge University Press,
800-872-7423) or on special order through
any bookstore. Its 1125 pages are full of
information on how to build working circuits,
with a minimum of mathematics.

Also indispensable is The ARRL Handbook
for Radio Amateurs, comprising over 1000
pages of theory, radio circuits, and ready-to-
build projects, available from the American
Radio Relay League, Newington, CT 06111,
and from ham-radio equipment dealers.

Back issues: Copies of back issues of and
past articles in Electronics Now, Popular
Electronics, and Poptronics can be ordered
on an “as available basis” from Claggk, Inc.,
Reprint Department, PO. Box 12162,

Hauppauge, NY 11788; Tek: 631-592-6721.To
ensure receipt of the correct material, readers
must supply complete information on the arti-
cle or issue that they wish to buy.

Poptronics and many other magazines are
indexed in the Reader’s Guide to Periodical
Literature, available at your public library.
Copies of articles in other magazines can
be obtained through your public library’s
interlibrary loan service; expect to pay about
30 cents a page.

Service manuals: Manuals for radios, TVs,
VCRs, audio equipment, and some comput-
ers are available from Howard W. Sams &
Co., Indianapolis, IN 46214; (800-428-7267).
The free Sams catalog also lists addresses of
manufacturers and parts dealers. Even if an
item isn't listed in the catalog, it pays to call
Sams; they may have a schematic on file
which they can copy for you.

Manuais for older test equipment and
ham radio gear are available from Hi
Manuals, PO Box 802, Council Bluffs, 1A
51502, and Manuals Plus, 130 N. Cutler Dr.,
N. Salt Lake, UT 84054.

Replacement semiconductors: Replace-
ment transistors, ICs, and other semicon-
ductors, marketed by Philips ECG, NTE,
and Thomson (SK), are available through
most parts dealers (including RadioShack
on special order). The ECG, NTE, and SK
lines contain a few hundred parts that sub-
stitute for many thousands of others; a
directory (supplied as a large book and on
diskette) telis you which one to use. NTE
numbers usually match ECG; SK numbers
are different.

Remember that the “2S" in a Japanese
type number is usually omitted, a transistor
marked D945 is actually a 25D945.

Hamfests (swap meets) and local orga-
nizations: These can be located by writing
to the American Radio Relay League,
Newington, CT 06111; (www.arrl.org). A
hamfest is an excellent place to pick up
used test equipment, older parts, and other
items at bargain prices, as well as to meet
your fellow electronics enthusiasts—both
amateur and professional.

cation such as Paint and drag it over to
the second monitor screen and then
maximize it, itll stay entirely on that
second screen. Then it you open a sec-
ond application such as Wordpad and
maximize it on the original screen, itll
stay entirely on that screen. The mouse
moves back and forth between the
screens.

You can draw a little picture in Paint;
mark and copy it to the clipboard; and,
then over on Wordpad, paste it onto the
page there. Both applications still share
the same clipboard. Only one applica-
tion at a time will be active on the two
screens.

For a little more information, T had
checked with the denizens at wwuw.
pemech.com/index.btm to make sure that
Windows SE worked the same way. For
all you computer enthusiasts, there is a
great forum for computer problems at
the PC Mechanic site. For the URLs of
some supporting information on this
subject, visit the site and click on
“Forums” on the left side of the page.
Under the Windows 95/98/ME Forum,
my post is titled “Multiple Monitors.” If
you have any input on that subject, that
thread would be a good place to post it.

Fan Controller Comments

In the May “Q & A,” I illustrated a
design for a temperature-controlled
ceiling fan. Reader Dave DeLeersnyder
wrote to say that several years ago, he
used an alternate circuit for controlling a
fan. It was built around a RadioShack
910-4911 thermometer module that has
a digital display and remote sensor, and
he had to add only a few components
such as a relay and relay driver circuit.

His implementation was much easier, of

course.

His version would be ideal in many
applications where a single temperature
threshold is needed and/or where a spe-
cific control temperature is desired.

Dave’s implementation would not
have solved our original problem, which
was not to control to a specific tempera-
ture, but to control a temperature differ-
ential between floor and ceiling. The
actual temperature was of no impor-
tance, but the difference in temperature
was. Readers who need a specific tem-
perature control similar to a standard
thermostat would be wise to look into
Dave’s idea. Thank you, Dave, for your
input. I'll keep that module idea stored

(Continued on page 57)
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(3 229 Popular Electronics (1999 back issues) $5.00
Write in Issues desired
(3 228 Popular Electronics (1998 back issues) $5.00
Write in fssues desired _ _ -
(1 227 Popular Electronics (1997 back issues) $5.00
Wirite in Issues desired
(3 226 Popular Electronics (1996 back issues) $5.00
Write in Issues desired _ e —
[ 225 Popular Electronics (1995 back issues) $5.00
Write in Issues desired
(3 EH96  Experimenters Handbook (1996)
[ EH95S Experimenters Handbook
Summer Edition (1995) .
[J EH94S Experimenters Handbook
Summer Edition (1994} . .

[0 EH94W Experimenters Handbook

$5.00
$5.00

..$5.00

Winter Edition (1994) .. . .. .$5.00
| O EH94  Experimenters Handbook (1994) .. $5.00
(3 EH93  Experimenters Handbook (1993) . .$5.00

[0 HHI95S Hobbyists Handbook
Spring Edition (1995) .

[0 HH95F Hobbyists Handhook
Fall Edition {1995) .

[0 HH94S Hobbyists Handbook
Spring Edition (1994)

[0 HH94F Hobbyists Handbook

,,,,, $5.00
. .$5.00

. .$5.00

Fall Edition (1994) . ... . .. $5.00

[0 HH33 Hobbyists Handbook (1993) . .$5.00
(3 HISTORY  Crystal Radio History, Fundamentals
& Design .. ... .. .. .. $10.95

[0 XTAL Crystal Set Handbook . . .. $10.95
[ XTALPRO Crystal Set Projects .. .. .. . $14.95
[0 XTALBLD Crystal Set Building ... . .. . $15.95

3 POP97 POPtronix Exper Handbook (1897) .$5.00
[ Radiocraft 1993 Projects for Hobbyists .. $5.00

(3 219 Electronics Now (1999 back issues) . .$5.00
Write in Issues desired -

Poptronics

{J POP36 PDPtronix Hobbyist Handbook {1996)$5.00 07 158

REPRINT
BOOKSTORE

O 218 Electronics Now (1998 back issues) . $5.00
Write in Issues desired

00 217 Electronics Now (1997 back issues) . .$5.00

Write in Issues desired

[0 216 Electronics Now (1996 back issues) ..$5.00
Write in Issues desired
03 215 Electronics Now (1995 back issues) . .$5.00
Write in Issues desired
REPRINTS REPRINTS
O 174 Electronics Cartoons (The Best of) .. .$1.99

[J 173 From Not-Working to Networking
Troubleshooting Local-Area Networks .$2.99

[0 172 33 Bench-Tested Circuits . ... ... .. $1.99
[0 171 36 Time Tested Circuits ..$1.99
[0 170 High-Voltage Project for Fun and

Science Book 1 ... .. ... .. .. ...§2.99
03 170A High-Voltage Projects for Fun and

Science Book2 ... .. ....... ... 82,99
[0 169 Think Tank {133 Circuits) . ... . ... .. $1.99
[J 169A Think Tank Vol. 2 ... .81.99
[0 168 Fact Cards (#34-66) . o....81.99
[J 168C Fact Cards (#67-99) .. ... . .. . $1.99
[ 168D Fact Cards (#100-132) ..$1.99
[ 167 Designing With IC's . . $2.99

[ 166 Cotlected Works of Mohammed Ullyses
Fips (62 pages, April Fools Collection) .$6.99

[0 165 How to Repair CD Disc Players .. ... . $2.99

[0 164 Modern Electrics (April 1908) . $1.99
[0 160 New ideas - 42 Circuits . . ... ... ... $1.99
[ 159 Low Frequency Receiving Techniques

Building and Using VLF Antennas ... $2.99

Electro Importing Co. Catalog

(Circa 1918) I— $2.99
[0 157 All About Kits L LT $1.99
[0 156 How To Make PC Boards .., . .. $1.99
[0 154 How To Repair VCR's $1.99

To order any of the items indicated above, check off the
ones you want. Complete the order form below, include
your payment, check or money order (DO NOT SEND
CASH), payable to and mail to Claggk Inc., Reprint
Department,P.O. Box 12162, Hauppauge, NY 11788.

Please aliow 4-6 weeks for delivery. No COD's!

To place a credit card by phone, Visa Mastercard or
Discover only. You can also order and pay by e-mail.

CALL: 631-592-6721

Billmy (Jvisa O Mastercard

Card No.

To use your Visa, Mastercard or Discover, complete the following:
[ Discover

Contact Claggk@gernsback.com for details.

Exp. Date

Signature

MAIL TO: Claggk inc.
SHIPPING CHARGES IN USA & CANADA

Reprint Bookstore, P.O. Box 12162, Hauppauge, NY 11788.

All payments must be in U.S. funds

Upto$5.00............. .. $2.00  $30.01t040.00 . . $6.00 Overseas Orders must contact
$5.01t0$10.00......... ...53.00  $40.011050.00 ... .87.00 CLAGGK for shipping charges.
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PIC Microcontrollers

I n the last two installments, we
reviewed the PICBasic and PICBasic
Pro compilers. Its now time to show
how to put these compilers to work. We
will again use Microchip’s PIC16F84
microcontroller in our examples. [
designed the following exercises to show
how to perform basic electrical func-
tions. These functions are basic to using
microcontrollers in electronic circuits
and designs.

To begin, let’s examine how micro-
controllers can perform simple switch
detection—whether or not a switch has
been closed. The microcontroller can
detect TTL logic levels on any of its 13
I/O pins. We will use these logic levels
in conjunction with switches (see Fig. 1).

Reading Switch As Logic Low

In Fig. 1 the switch labeled “A” keeps
the I/O pin at a logic high until the
switch is closed. Once closed, the 1/0
pin is brought to ground—a logic low or
zero. Once the microcontroller has
determined this, the microcontroller can
perform any number of operations or
control functions. In our example we
will blink an LED.

Keep in mind that the LED may repre-
sent a transistor, transducer, electronic cir-
cuit, or another microcontroller/computer.

The schematic for the “read the
switch low” circuit is shown in Fig. 2.
The switch is connected to I/O pin

+5V +5V

R1 I
10K "I st
YO PIN
|-I S1 R2

.I 10K

/0 PIN

A B

Fig. 1. Here is the schematic showing how a
switch may be used 1o generate either u logic
high or a logic low.

‘PICBasic Compiler
‘REM test switch low
‘Initialize variables

input 4

start:

if pind = O than blink
goto start

blink:

high 0

pause 250

low O

pause 250

goto start

JOHN IOVINE

Part li

LISTING 1

‘Set pin RB4 to read switch

‘It switch is low then blink LED
‘I not chock switch again
‘Blink routine

‘Bring RBO high to light LED
‘wait 174 sacond

'Bring ABO low to turn off LED
‘wait 1/4 second

‘check switch again

LISTING 2

‘REM PICBasic Compiler Pro,

‘Rem test awitch low
input portb.4
start:

if portb.4 = (1 then blink

goto start
blink:

high 0
pause 250
low O
pause 250
goto start

+5V

‘Set pin RB4 fo read switch

'If switch is fow then blink LED
‘If not check again

‘Blink LED routine

‘Bring RBO high to light LED
‘wail 1/4 sacond

‘Bring REBO low to turn off LED
‘wailt 1/4 second

‘check switch again

!
|

1.
ApF

W < Ri1
= a7k
R3 w1 5V ——
0K PICIEFSs | +
. ;
% dod 16 -
—1{RBE OSC1 : o
11
. ?ﬁ
/O PIN 10 HE4 = XTAL1
l’ . 4 MHz
—{RB3x c2 +
|_| s LHB.E oSG2 1S 1 100uF .'J:
o 7 : 17 c3 12V
—{RE1 RAD — X 33uF
6 b
> L RBoINT RAtHS 12v
R2 % Ras |1 +—¥ T
= aAvTOCK! |- +6-9V
' s | 2 — I————Ir——*
LED1 v, [
< 5
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*CAPACITORS CONNECTED TO CRYSTALS ARE 22pF

Fig. 2. Above is the schematic for reading a logic low from the /O pin.

sojuoadod ‘L00Z 18quiadas
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laheled PR
RBO through 2 470 ahm murreng hmje-
ing resistor

I ‘1(3 TFED ig ennnecrad ro

Reading Switch Ac 1 agic High

I'hese programe snd tne erhemarie
are the complement ra che
examples T.apk hack tn Fig 1 acample
B. The cunrch laheled R laepe the 1/0)
pin ata l')g](‘ low level When the switeh
is closed. the T/ npin je branghr o a
logic high leve!.

The schematie tor the mirenir toy read

PI‘PV"{'\!‘Q

the logic high is shown in Fig. 3. The
switch is connected to I/O pin labeled
RR4. The LED is connected to RBO
rhrough a 470-ohm current limiting
regieror.

Reading Comparators

"I'he microcontroller can also read
logic levels from other microcon-
trollers, circuits, or ICs. As an exam-
ple, look at Fig. 4. In this schematic
the microcontroller is set to read the
output of a comparator. Since the out-

LISTING 3

‘PICBasic Compiler
‘REM test switch high

input 4

start:

if pin4 = 1 then blink
goto start

btink:

high 0

pause 250

low 0

pause 250

goto start

‘Set pin RB4 to read switch

‘If switch is high then blink LED
‘If not check switch again

‘Blink routine

‘Bring RBO high to light LED
‘wait 1/4 second

‘Bring RBO low to turn off LED
‘wait 1/4 second

‘check switch again

LISTING 4

‘PICBasic Compiler Pro.
‘REM test switch high
input portb.4

start:

if portb.4 = 1 then blink
goto start

blink:

high 0

pause 250

low 0

pause 250

goto start

+5V

T

‘Set pin RB4 to read switch

‘If switch is high then blink LED
‘If not check again

‘Blink LED routine

‘Bring RBO high to light LED
‘wait 1/4 second

‘Bring RBO low to turn off LED
‘wait 1/4 second

‘check switch again

ci
RI o
l—l 3 e a7k TS WF
IC1 :
PIC16F84 +5V -——
1Blpe7 WMCR A .
12 16
—~{RB6 0OSC1 —
11 o
/0 PIN Py o 7|!(l:025
|
e — %R = XTAL1
9 4 MHz G
- 4 RB3 c2 ¥
8 15
< R3 {RB2 0SC2 — = 1004F 3=
y Fe 7 17 } 12v
3 {re1 RAo} 3oF
6
~2{RBO/INT RA1}E 12v
R2 ' raz |- ). umm—
470
2 Radrock |3 +6-9V
L ENT RA3[-2— A
V. =
2 ] w_ ]
« 5

= 'CAPACITORS CONNECTED TO CRYSTALS ARE 22pF

Fig. 3. Above is the schematic for reading a logic high from the /O pin.
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put of a LM339 comparator is equiva-
lent to an open collector of an NPN
transistor, it is usually brought high
by using an external pull-up resistor.
The comparator is read by the micro-
controller using the same programs
that detect a logic low.

Reading Resistive Sensors

The PIC microcontroller is able to
read resistive sensors that vary in
resistance from 5K ohms to 50K ohms
directly. The types of resistive sensors
that can be connected to the micro-
controller are numerous: for instance
photoresistors (CdS cells), thermis-
tors (PTC and NTC types), toxic gas
sensors, bend sensors, and humidity
sensors. The microcontroller reads
the resistance by timing the discharge
of a capacitor through the resistive
device, see Fig. 5.

SOURCE INFORMATION

There are numerous sources available for
working with PIC microcontrollers—
both in print and on the Web. The follow-
ing is just a sampling of these resources.
Also. check out this month’s “New
Literature™ for John Morton’s book, PIC
Your Personal Introductory Course.

In Print

Crash Course in PC and Microcontroller
Technology, written by Louise E. Frenzel,
Jr., published by Newnes

PIC Microcontroller Project Book, written
by John lovine, published by McGraw Hill

Programming and Customizing The PIC
Microcontroller, written by Mike Predko,
published by McGraw Hill

On The Web

Microchip

www.microchip.com

This is the manufacturer's homepage and
visitors can get up-to-date information on
the latest projects, developer tools, and
industry news.

microEngineering Labs, Inc.
microengineeringlabs.com

This site offers developer tools, books, proto-
type boards. compilers, and technical informa-
tion concerning PIC applications.

Reynolds Electronics

rentron.com

Visit this URL for all your microcontroller
needs. This site offers a glimpse into
Roboware—an acclaimed compiler for
use with many popular microcontrollers.
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+5V l
4
. A1 — 0 VO PIN
T 5-50K .
14 o1
< Rt
l\(/:oo :: 47K T uF c1
< J 1uF
R3 & PIC16F84 i
10K <« 13 —] 4
13lpe7 WCLR ’ -
12 16
2 —11— ABe  OSC1 ( 1 Fig. 5. Here is the setup for reading resistive
v; 4_\ —RB5 device from an /O Pin.
) /0 PIN 10 L -
R 22 4MHz
Vi 5] e 9 ; :
LT % LM339 5] RB3 .5 10K or less, LED1 will be lit when the
13 1 RB2 OSC2 —J¢-— photoresistor is covered or in darkness.
1 . : : .
Zlner  maopl : In bright light LED2 will be lit.
® lroinT RA1HE It’s possible to read the numerical
R2 ¢ RA2 |- value of the pot variable, by serially
4700 § RA4/TOCK! sending the variable to a serially inter-
- aasl2_ faced LCD display or R§232 computer
L:‘D/1 @D Ves connection. The command to send the
rd 5 information out serially is:

* CAPACITORS CONNECTED TO CRYSTALS ARE 22pF

Fig. 4. Above is the schematic for reading a fogic low signal from a comparator.

The commnand to read a resistive
SCNSor 1s:

POt PIN, SCALE, VAR

Where pOT is the command, PIN is
the pin number the resistive sensor is
connected to. The command SCALE is
used to adjust the RC constant. For a
large RC constant, scale should be set
low; and for a small RC constant scale
should be set to its maximum value of
255. When the scale value 1s set correct-
ly, the value contained in the VAR vari-
able will be near zero at minimum resis-
tance value and set to 255 near maxi-
mum resistance value.

Scale needs to be determined experi-
mentally. To find a good scale value set
the resistive device under measurement
to its maximum resistance and read che
vaR variable with the scale set to 255.
Under these conditions, the value held
in the VAR variable will contain a reason-
able value for scale.

A schematic for this type of basic
circuit is shown in Fig. 6. For the resis-
tive sensor you can connect a S0-K
potentiometer. As the potentiometer is
varied, one of the LEDs will be lit
depending upon the value held in the
variable BO. If the resistance value read
is above 125, LED1 will be lit; if not,
LED2 will be lit.

One can make the demonstration a
little more interesting by substituting a
CdS photo-resistive cell in place of the
potentiometer in the circuit. If the prop-
er CdS cell is chosen, for instance pne

with a dark resistance around 50-100K

and with light saturation resistance of

SErROUT PIN, MODE, VAR

While we are not doing serial communi-
cation right now, it’s important that you
know you can.

LISTING &

‘ PICBasic Compiler ** reading resistance type sensors ™*
' Photoresistor test program

' Set Up
start:
pot 2,255, b0

if b0 > 125 then I

if b0 <= 125 then
11:

12

‘Read sensor on RB2

‘if more than 100 light LED 1
‘If less than 100 light LED 2
‘Light LED 1 routine

high 0 ‘Light LED 1
low 1 “Turn off LED 2
goto start ‘Repeat
12: ‘Light LED 2 Routine
high 1 ‘Light LED 2
low 0 “Turn off LED 1
goto start ‘Repeat
LISTING 6

* PICBasic Pro Compiler ** reading resistance type sensors **
' Photoresistor test program

' Set Up
output portb.0
output portb.1
b0 var byte
start:

pot portb.2,255, b0
if b0 > 125 then 1

if b0 <= 125 then
n:

high portb.0

low portb.1

goto start

12:

high portb.1

low portb.0

goto start

2

WWWoaiknherieakadiaghigtary com

‘Set RBO as output
‘Set RB1 as output

‘Read sensor on RB2

‘it more than 100 light LED 1
‘If less than 100 light LED 2
‘Light LED 1 routine

‘Light LED 1

“Turn off LED 2

‘Repeat

‘Light LED 2 Routine

‘Light LED 2

“Turn off LED 1

‘Repeat

soluondod ‘1002 Joquaidas

[3;]
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Fig. 6. Above is the schematic for reuding resistive device from 1/O pin.

LISTING 7

‘Servomotor sweep program
"PICBasic Compiler

'Programs sweeps left to right and back again

b0 = 100

sweep:

pulsout 0,b0

pause 18

b0 =b0 + 1

if b0 > 200 then sweepback
goto sweep
sweepback:

b0 =b0 - 1

pulsout 0, b0

pause 18

if b0 < 100 then sweep
goto sweepback

‘Initialize at left position
‘Sweep routine

‘Send puise to servomotor
‘wait 18 ms (50-60 hz)
‘increment pulse width
‘End of sweep?

‘no, continue sweeping
‘sweepback routine
‘decrement pulsewidth
‘Send puise to servomotor
‘delay to send 50-60 HZ
‘End of sweepback

‘no

LISTING 8

‘Servomotor sweep program
'PICBasic Pro Compiler

'Programs sweeps left to right and back again

b0 var byte

b0 = 100

sweep:

puisout portb.0,b0
pause 18

b0 = b0 + 1

if b0 > 200 then sweepback
goto sweep
sweepback:

b0 =b0 - 1

pulsout portb.0, b0
pause 18

if b0 < 100 then sweep
goto sweepback

Servomotors
Servomotors are geared DC
motors with a positional feedback

‘Initialize at left position
‘Sweep routine

‘Send puise to servomotor
‘wait 18 ms (50-60 hz)
‘increment pulse width
‘End of sweep?

‘no, continue sweeping
‘sweepback routine
‘decrement puisewidth
‘Send puise to servomotor
‘delay to send 50-60 HZ
‘End of sweepback

‘no

control that allows the rotor of the
motor to be accurately positioned.
Most hobbyist servomotors can posi-

+5V 2

Tm
Vio

AAA
AAAZ

IC1
PIC16F84

3lpg7  WMOLA |2
RB6 0OSC1
RB5

RB4

RB3
RB2 0OSC2
RAOH— u

&

11]

10]

9]

8]

L RB1
@—GRBMNT Rat 8

Raz |

RA4/TOCKI

RA3
vss

6

[~ e b=

* CAPACITORS CONNECTED
TO CRYSTALS ARE 22pF

Fig. 7. Above is the schematic for the servomo-
tor sweep program.

tion their shaft through a minimum of
90 degrees of rotation (+/— 45
degrees). There are three wires to the
servomotor. Two leads are for power,
typically 4.5-6V, and ground. The
third wire feeds the position control
signal to the servomotor. The position
control signal is a variable-width
pulse. The pulse is varied between 1
and 2 milliseconds. The width of the
pulse controls the position of the ser-
vomotor’s shaft.

Controlling servomotors with a
PIC microcontroller is easy. The 1-2
millisecond control pulse signal must
be sent to the motor 50-60 times a
second.

The pULSOUT command generates
a pulse on the pin specified, for the
period specified (in 10 ps increments).
So the command “puLsouT 1, 1507,
will place a 1.5 millisecond (10 ps X
150 = 1500 ps or 1.5 millisecond)
pulse on pin 1. The 1.5 millisecond
pulse will place the servomotor’s shaft
at mid-position.

Servo Sweep Program

The demonstration program will
sweep the servo rotator left to right and
back again like a radar dish antenna. The
schematic is shown in Fig. 7.

Next Month

Next month we use what we leaned
by building a robotic vehicle controlled
with a PIC microcontroller. P
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SAM GOLDWASSER

Electronic-Flash Units and Strohe Lights

The devices described in this arricle,
involves the use of materials and sub-
stances that are hazardous 1o health and
life: DO NOT artempr o implement
or use the information contained in this
article unless you are experienced in
the construction and safery considera-
tons that apply to high-voltage devices
of this’ nature. Although all possible
meéasures hiave been taken to ensure the
accuracy of the imformation presented,
Gernshack Publications. Ine. is not
liahle for damages or injuries, misinter-
pretation of directions, or the misappli-
cations of information.

They are all around us, in all sorts of
cameras, safety beacons, disco light-
ing effects, and pulsed lasers. The
intense blue-white light of the xenon
flash is instantly recognizable. Originally
developed at MIT by Harold (“Dac”)
Edgerton, this technology has proven
very effective in many different applica-
tions, changing little over the decades.

In this month’s “Service Clinic,”
we'll deal with the principles of opera-
tion of the electronic flash. Next month,
we’ll discuss handy modifications, prob-
lems, and repair.

Safety

There are two potential hazards in
dealing with the innards of electronic
flash and other xenon strobe equipment.
The first hazard is the energy-storage
capacitor. Even on small pocket-camera
electronic-flash units, these are rated at
100 to 400 pF at 330 V¢ This is 5 to 20
watts, which is enough to kill you under
the right (wrong?) conditions. Hot shoe
or side-mounted electronic-flash units
have energy-storage capacitors that are
usually larger—typically 300-1000 pE or
more. High-performance studio speed
lights may have ten times this capacity
and at much higher voltages, resulting in
even greater energy storage. Xenon

strobes for pumping of solid-state laser
rods and other industrial and scientific
applications may use high kV power
supplies with extremely high-wattage
energy-storage capacitors—touch one of
these and you will be but a puff of vapor
in the wind.

High voltage with high-energy stor-
age is an instant deadly combination.
Treat all of these capacitors—even those
in tiny pocket cameras—with respect.
Always confirm that they are discharged
before even thinking about touching
anything. On larger systems especially,
install a shorting jumper after discharg-
ing just to be sure—capacitors have been
known to recover a portion of their orig-
inal charge without additional power
input. Better to kill the power supply
than yourself if you forget to remove it
when powering up.

A second danger is that line-connect-
ed (no power transformers) flash units
have all the dangers associated with AC
line power, in addition to the large
power supply and the energy-storage
capacitors. Always use an isolation trans-
former when probing line-connected
systems. However, keep in mind that the
power-supply filter capacitors and ener-
gy-storage capacitors remain just as
deadly.

Also, see the document “Safety
Guidelines for High Voltage and/or
Line Powered Equipment” at my Web
site, www.repairfag.org. Additional impor-
tant safety information regarding shock,
excessively bright light, ultraviolet radi-
ation, heat and fire hazards, and other
hazards is available from Don Klipstein’s
“Xenon Strobe and Flash Safety Hints”
page at www.misty. com/~don/xesafe.

Reading and following these recom-
mendations and heeding the wamings is
very important when working with strobe
equipment, especially high-powered units.

Camera Flash Units
Most of these use a DC-DC inverter

WWAW aiherieaniadiahicstary com

to provide approximately 300 V¢ from
a battery between 1.5 and 6 volts,
depending on the model. The flash units
in pocket cameras are marvels of com-
pactness. Those in disposable cameras
are also a marvel of low cost.

The guts from disposable cameras
are an excellent source of flash compo-
nents for the experimenter and may be
available for the asking from your local
one-hour photo (after you convince
them you won'’t kill yourself). Beware:
The energy-storage capacitor may
retain a potentially lethal charge for a
long time—always remove the battery
and discharge the capacitor before
touching anything.

In many low-cost cameras, the shut-
ter contacts directly discharge the trig-
ger capacitor to initiate the strobe.
Better designs will use an SCR or triac
for this purpose to eliminate arcing
damage to the contacts and/or to permit
remote triggering.

Most pocket camera and portable
electronic-flash units include circuitry
similar to the MAX flash. The most
notable enhancements will be related to
automatic contro] of flash duration
(described below). However, newer
cameras with fancy exposure modes and
options may have much additional logic
circuitry inside the flash unit, not direct-
ly related to the xenon flash itself.

Automatic Flash Units

Most modern flash units on anything
more sophisticated than a disposable
camera use light feedback from the
scene being photographed to control the
duration of the flash and, thus, the expo-
sure. This is harder to do than might
seem obvious. Once the gas in the flash
lamp becomes conductive, the discharge
process can'’t be interrupted, at least not
easily.

So, the cheapest automatic flash
units simply dump the unused charge at
the instant when a light sensor deter-

sowoundod ‘100z 1equisides
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mines there has been enough. This is
often done via a “quench tube” in paral-
lel with the flash lamp, a small covered
xenon-filled bulb. Since the bulb has a
lower voltage when conducting, the cur-
rent will flow through it instead of the
main lamp when it is triggered. However,
with this simple approach, every flash—
either for a shot one foot away or at the
maximum useful distance (as determined
by the guide number of the flash unit,
film speed, and aperture)—uses the
same maximum energy and so wastes a
lot as well.

Energy-conserving flashes do actu-
ally shut off the current to the flash
lamp in mid-stride. One approach is
to place an SCR (thus the name
“thyristor flash”) in series with the
flash lamp, which is fully on when the
flash is triggered. Its gate drive is then
removed just after the flash is trig-
gered. At the end of the flash, the cur-
rent is bypassed around the flash
lamp/SCR combination into a small
auxiliary capacitor, but only long
enough for the SCR to return to a
non-conducting state. In this manner,
much less energy is wasted for shots
requiring only a little bit of light.

Timing Lights

Those of you who remember need-
ing to check or adjust engine timing will
recall the use of a timing light to view a
mark on the engine flywheel triggered
from the #1 spark plug. These are also
xenon strobes, but with the triggering
provided by the HV pulse of the ignition
system.

Input to this one is from the AC line.
The trigger is simply a high-voltage wire
that is clipped onto the #1 spark plug.

Flash Units For Pulsed Lasers

Solid-state lasers (pulsed ruby, Nd:YAG,
and others) require energy anywhere
from a few Joules (watt-seconds) to
100,000 Joules or more. However, the
basic principles are very similar except
that other components are added in the
discharge path to control the duration
and shape of the discharge pulse, and
thus the light output. An inductor
shapes the pulse so that it is approxi-
mately 100 microseconds in length, and
the discharge is critically damped so
there is no undershoot. Additional
details on SSY1 and this power supply
can be found at my Web site in “Sam’s
Laser FAQ.” See the chapter, “Solid
State Lasers.”

Logic-Controlled Strobes
And Flashes

Often it is desirable to be able to
trigger a flash from the output of a
microcontroller or other logic signal.
TTL level signals enable the inverter to
be turned on and off or allow it to auto-
matically top off the charge when need-
ed (OPR-H and OFF-H). Triggering is
via a triac capacitively coupled to the
trigger input (FIRE-H). Thus, a strong
trigger signal is important to prevent
possible damage to the triac, since there
is no separate buffer. The state of charge
can be monitored to know when to fire
reliably for maximum light output
(READY-L).

I examined a circuit that was a high-
speed (less than 50 microseconds dura-
tion), 15 Joule, logic-controlled flash
that runs off 12 V. The short flash
permits stop action photography of even
quite fast events, such as a home-run
baseball leaving the bat. One of its
unique features is the simplicity of the
inverter transformer—only 32 total
turns on a ferrite core! Thanks to Don
Klipstein for the super-simple and nifty
inverter design.

The high-speed switch consists of
the inverter, pulse-forming network
(PFN: energy storage capacitor, induc-
tor, and flash lamp), and trigger circuit.

The inverter consists of a CMOS
TLC555 timer and IGBT (Jnsulated
Gate Bipolar Transistor). The IGBT is
driven like a MOSFET, but has output
characteristics more like that of a bipolar
transistor—the best of both worlds. The
output voltage is monitored by one sec-
tion of an LM339 quad voltage com-
parator and shuts off the oscillator once
full charge is reached (approximately
900 volts). As the voltage decays due to
leakage through the trigger circuit and
voltage monitor, the oscillator will come
on briefly at periodic intervals to top off
the charge. With some minor changes,
the idling current could be substantially
reduced.

The other sections of the .M339 are
wired as buffers to accept an inverter
ENABLE signal, provide a (low-going)
READY output signal, and drive a
READY LED. The ENABLE input and
READY output allow the control logic
to turn on the inverter on demand.
That’s fine for the intended application.
(However, the internal voltage limiter
cannot be overridden.) This reduces the
idle current consumption substantially.

The trigger circuit consists of an

PRINCIPLES OF OPERATION’

Virtually alg&xenon flash umL\ and.
strobes are based on the me;gﬂred dis-
charge of an energy-strage capacitors
through low-pressure xenon gas, and they

consist of four parts: 4 TR

* Power supply to charge the energy-
storage capacitor and irigger capaci-
tor. The required voliuge is most commi-
monly around 300 V- and may be
supplied by an AC line-powered volt-
age doubler or DC-D(* In'.BrI::r tior
battery operation).

* Energy storage capacitor. The light
_output of the flash is determined
approxmm:eh as UXT XY XV mult-

. plied by the luminous efficiency of the
lamp—which can appruash 50 per-
‘cent. -

*  Xenon flash lamp. A glass or qu.anr.
tube—straight, or bent into. a U or
helical shiape——ﬁlled “with xenon @
noble) gas at a fraction of aT.nmsph::r—
ic pressure. Elecirmuies are sealed ar?‘ at
each end, and ‘a trigger wir: may be
wrapped around the outside. |

* Trigger supply. Usually a small capac-
itor discharges through a special trans-
former to provide a high-voliage pulse,
to a wire or reflector in clnsc proximnm-
ity to the flash lamp.

L
Like other gas-filled tubes; ‘the flash
lamp is normally non-conducting.,

Applying enough voltage berween ils

electrodes would result in the gas break-

ing down, but that would be & very high
voltage and control of flashing would be
difficult. Thus, the triggered approach |s
used The energy- sLOTage., eapacitar is*
charged to @ much lower '-'ull:ugc‘, and 2
pulse applied to the outside of the lamp is
used to initiate the discharge, The energy,
storage cap then dumps nea.rl:, all g[f its
charge though the lamp, which “then
returns to its non-conductive staie. Even
disco strobes, stroboscopes, and safety
beacons that flash repeatedly use this
approach. G

opto-triac driving a 10-amp SCR, which
dumps a 0.082 pF capacitor charged to
about 300 volts through the trigger
transformer.

The PFN (Pulse Forming Network)
was designed to optimally drive the 8358
flash lamp with a 15 Joule input at less
than 50 microseconds. The inverter
itself really doesn’t care what is used for
the PFN except that, as designed, it
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charges to 900 volts. The only question
is how long will it take to charge the
energy-storage capacitor.

Note that the 36-pF, 1-kV energy-
storage capacitor is quite special—I call
it the “magic yellow cap.” It has a very
low ESR (about 24 milliohms) and high
peak-current capability (at least 800 A).
Substituting a series or series/parallel
combination of photoflash (electrolytic)
capacitors will not result in nearly as
short a flash duration or peak light out-
put. The flash will be two to three times
as long, and the total output light ener-
gy will also be much less because much
of the electrical energy will be dissipated
inside the much higher ESR capacitars.
The typical ESR for a 120 pF 330-volt
photoflash capacitor is 0.3 ohms—over
ten times that of the magic yellow cap.
Of course, they are also about 25 times
cheaper!

The PEN inductor, 1.1, is just seven
turns of #14 AWG insulated stranded
wire in a single layer on a 1.5-inch diam-
eter form. A toilet paper roll works fine.

The diode across the flash lamp (D1)
is just insurance. There really should be
no reverse voltage across the flash lamp,
given the critically damped design of the
PFN.

The wonderfully simple transformer
consists of two E cores of the “older”
Ferroxcube, part number E375-3C81
(or even previous to that E375-3C8),
and the modern Philips Components,
part number £34/14/9-3C81. The half
gap (paper thickness) is two pieces of
regular copy paper, which should be
about 0.2 mm. The bobbin is old
Ferroxcube, part number E375pcB1-12,
and Philips Components, part number
CPH-E34/14/9-1512. 1 got them from
Eastern Components, 800-642-0518.

Gapped versions of this core may be
available. If both halves are gapped,
specify 0.2 mm. If you get a gapped
piece paired with a non-gapped piece,
then the gapped one should be 0.4 mm.

The primary and secondary are each
16 turns of insulated #20 AWG hookup
wire, but wire size is not critical; and the
secondary could easily be #22. Magnet
wire is fine with adequate insulation
between layers and between the sec-
ondary and the core (3C8 and related
ferrite materials are slightly conductive).
Anything as thick as #18 should easily
fit.

Wrapup
Much more information on the cir-

cuits in this article can be found under:
“Notes on the Troubleshooting and
Repair of Electric Flash Units and
Strobe Lights” at my Webh site,
www.repairfag.org. Fven more xenon
strobe stuff can be found at Don
Klipstein’s Strobe page, wuww.misty.
comn/peaple/don/donflash. Next time, we’ll
discuss some of the things that can go
wrong and their remedies.

Q&A
(continued from page 49)

away for future use. There’s rarely any
sense in re-inventing the wheel when
such a simple solution exists.

Writing to 0&A

As always, we welcome your ques-
tions. Please be sure to include: (1) plen-
ty of background material, (2) your full
name and address on the letter (not just
the envelope), (3) and a complete dia-
gram, if asking about a circuit. Type your
letter or write neatly.

Send questions to Q&A, Poptronics,
275-G Marcus Blvd., Hauppauge, NY
11788 or to q&a@gernshack.com, but do
not expect an immediate reply in these
pages (because of our backlog). We
regret that we cannot give personal
replies. Please no graphics files larger
than 100K. [ p]

MULTIMEDIA
on the PC!

What is Multimedia? What can
it do for you? It can do lots
of nice things! This 184-page
i book helps you create your own
; 8 multimedia presentation. Mul-
timedia appltcatlons by people like you can
revolutionize educational and business applications as
well bring more FUN, FUN, FUN into your leisure
computer activities.

 —
rMall coupon to:

Electronics Technology Today, Inc. |
P.0. Box 240

Massapequa Park, NY 11762-0240 |
Please send me my copy of Multimedia on the PC I

I {PCP120). | enclose a check or money order for $18.45 to
I cover the book’s cost and shipping-and-handling ex-

T A

penses. NY state residents must add local sales tax.
Name

Address __

City State _ 2P

Al orders must be paid in U.S. funds only. Sorry, no
orders accepted outside of USA and Canada. Please allow I

L6-8 weeks for delivery. MAO2
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NOW Find the right Part
for your VCR

T
T
_——  With the
ISCET VIR

CROSS REFERENCE

This 172-page reference contains
both model and part-number cross-
references updated as of Feb, 1997.

VCR’s are made in a few factories
from which hundreds of different
brand names and mode! numbers
identify cosmetically-changed iden-
tical and near-identical manufactured
units. Interchangeable parts are very
common. An exact replacement part
may be available only a few minutes
away from you even though the
manufacturer supplier is out-of-stock.
You may ke able to cannibalize scrap
units at no costi

The ISCET VCR Cross Reference
is pre-punched for standard loose-
leaf b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>