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Coming And Going

Some of the press releases that we receive have little to do with electronics
itself, but are for the business aspect of the electronics industry (“XYZ buys BCD;’
“Smedly Pleembeck promoted to VP or “Ecraf Technologies sues all other chip-
makers over patent infringements”). Normally, | would simply say, “That’s nice,”
and place them in the old “circular file”

However, one stood out a bit. When read carefully, there’s something ugly
brewing beneath the surface.

Valence Technologies, of Henderson, NV, has been developing lithium-ion
battery technology for several years, along with other major players in the battery
industry.

Yeah? So what?

Their big announcement is that they are buying up the rights to all the remain-
ing lithium-ion battery patents.

So it's just another business deal. Where'’s the big whoopie?

Let me quote from the press release:

“Valence will be transforming itself into a licensor of this technology...licensing
its technology to battery manutacturers worldwide. Any portable electronic device
that will be using lithium-ion technology (and all are projected to do so) will have
to pay Valence royalty revenues.

Well, of course, theyre going to charge the battery people a royalty. That's
how patents are supposed to work.

Read that second sentence again. Carefully. Let me quote it again with
emphasis:

“Any portable electronic device that will be using lithium-ion technology (and
all are projected to do so) will have to pay Valence royalty revenues.”

Now, is it sinking in? If you make lithium-ion batteries, you would naturally
expect to pay a “tithe” to Valence. But if you make, say, a cell phone—with a lithi-
um-ion battery compartment—you pay Valence a royalty.

Since when does having a certain type of battery compartment become ille-
gal without anteing up? Does that mean that if you build a project in your base-
ment and power it with lithium-ion batteries, the “battery police” will be breaking
down your door? What about buying a new cell phone in 2005 or so that's been
retrofitted with a “micro-fuel cell” that burns butane? Does Valence still dip their
fingers into your pocket? Why do we the consumers have to pay twice—once for
the battery and once for the compartment? Talk about them getting you both
coming and going!

Pay we will. Do you think the equipment manufacturers will happily absorb that
cost without passing it on to the retailers and, ultimately, us?

&/’ 4
Joseph Suda

Managing Editor

P.S. As this issue was going to press, | got word that there might have been a
small production problem in a handful of issues. If you happen to receive a copy
with something “odd” to it that slipped through, hang on to it for the “collector’s
value” or sell it on eBay!
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Dateline: April 1926 (75 years ago)

Based on the positive feedback from the fiction
stories he published in Science & Invention,
Hugo Gernsback started a new magazine devoted
solely to the fledgling science-fiction market.
Volume 1, No. 1 of Amazing Stories hit the
newsstands, featuring several short stories such as
H. G. Wells' “The New Accelerator” and the novel
“Off on a Comet” by Jules Verne.

Many of our readers don't realize the connection
between Hugo Gernsback and science fiction. The
“Hugo” award for notable science-fiction writing is
named after Mr. Gernsback. It is sponsored by the
World Science Fiction Society and presented at their
annual World Science-Fiction Convention (WorldCory).
(Unfortunately, a few of our early archived Issues
have not survived the rigors of time—the cover pic-
tured here is October, 1926, the seventh issue.)

BUS AND STORE M |

IN TELEVISION SERVICING Aglll(l1
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Dateline: April 1986 (15 years ago)

Hands-On Electronics featured a review on
satellite-television systems for the home. A sage
piece of advice to the readers was that *...10- to =
foot dishes are a sufficient size for most parts of the
United States.” (Today's digital-satellite systems have
an 18-inch diameter dish and fit in the back of the
car...not the back of the tractor-trailer!)
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Dateline: April 1951 (50 years ago)

Two news columns in Radio-Electronics—
“The Radio Month” and “Radio Business"—kept
readers up to date by reporting that:

s The US TV set population reached 10,549,500
(Today, that number reaches to the hundreds of
millions.)

= A new desk-sized computer sported a paltry 100
vacuum tubes and a single moving part—a
10,000-digit rotating memory drum with a 0.3-
mS retrieval speed. (Today's notebook-sized com-
puters store billions of digits, but the retrieval
speed is much slower—6 mS vs. 0.3 mS—and
they still use a mechanical rotating system!)

s A pair of coaxial deep-sea telephone cables—
one each for northbound and southbound traf-
fic—were laid between Key West and Havana.
Developed by Bell Labs, the bottom-dwelling
links had amplifiers every 40 miles of their 115-
mile iength. (That cable is still in use today, although
there have been recent political problems
between the US and Cuba about fee increases.)

e
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LETTERS_____

mailto: letters@gernshack.com

But I It Art?

In your January 2001 editorial, you
asked for feedback about the first use
of computer-generated schematics in
the magazine. The schematic on page
35 in the article “An RF Field-
Strength Meter” is fine, except it is
printed too small. The part IDs, espe-
cially, are too small. I wasn’t sure of
the ID of Q3 and Q4, even with a
magnifying glass.

There are two other problems: All
four transistors were left out of the Parts
List, and Q3 and Q4 aren’t referred to
by part number in the text. A nearby
library has copying machines that copy
at 200% to 11- by 17-inch paper. From
the enlarged copy, I am 99% sure that
Q3 and Q4 are 2N3563.

I probably won’t build the field-
strength meter of that article, but I plan
to use parts of the circuit in other projects.
BILL STILES
Hillsboro, MO

More Construction Articies Please
Here are some projects I would like
to see in the magazine:

Power inverter—12 volts DC to 110
volts AC. (About 300 watts or so is okay,
but the bigger the better.)

Charger for 12-volt lead-acid batter-
ies. (A charger that would regulate itself
so that it could be left connected. It
would charge the battery, and then trick-
le charge or shut off when the battery is
fully charged.)

Home intercom. (What I'm looking
for is an intercom that would have a
master station from which I could select
remote stations. When the selected sta-
tion is called, it could be answered
hands-free by talking into a remote
speaker. Stations would be connected by
wire. I think these systems are available
to buy, but it would be fun to build.)

I'd also like to see an article on doing
IF alignments of radios. (I've got a par-
ticular old Dynaco tuner in mind.)
BRIAN TRACY (A faithful subscriber)

via e-mail

More Suggestions

I very much enjoy reading your maga-
zine and would apprediate articles on midi
applications. There are many older key-
boards around that could be rewrofitted to
work with the MIDI input on computers.
The problem I am finding is that there is
precious litle information out there that is
reliable on this subject. It seems that any-
one that has worked on these units
becomes biased toward their particular
make or method of installation.

In particular, where can I find infor-
mation on which chips are available and
how to interconnect them to other com-
ponents (MIDI in, MIDI out, channel
select, etc.)?

MIDI music has come a long way in
a very short time. I am sure many readers
would be very interested in this topic.
STAN STREKER

via e-mail

My first subscription to your magazines

KEEP IN TOUCH

We appreciate letters from our
readers. Comments, suggestions,
questions, bouquets, or brickbats ...
we want to hear from you and find
out what you like and what you dis-
like, If there are projects you want to
see or articles you want to submit—
we want to know about them.

You can write via snail mail 1o

Letters

Poptronics

275-G Marcus Bivd.
Hauppauge, NY 11788

Sending letters to our subscrip-
tion address increases the time it
takes to respond to your letters, as
the mail is forwarded o our editorial
offices.

Our e-mail address can be found
at the top of the column.

Of course, e-maill is fast

All of our columnists can be
reached through the e-mail address-
es at the head of each column.

And don't forget to visit our Web
site: www.gernshack.com.

P
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Accredited B.S. Degree in
Computers or Electronics
by studying at Home

Grantham C, ollege of E ngineering
offers 3 distance education programs:

e B.S.E.T. emphasis in Electronics
e B.S.E.T. emphasis in Computers
e B.S. in Computer Science

-Electronics Workbench multiSIM
included in our B.S.E.T curriculums
-Approved by more than 500 Companies,
VA and Dantes, (tuition assistance avail.)
For your free catalog of our programs dial
1-888-919-8181 Ext. 15, or
http://www.grantham.edu

GCE

Your first step

to help yourself
better your future!

Grantharn C ollege of Engineering
34641 Grantham College Road
Slidell, LA 70460-6815

CIRCLE 282 ON FREE INFORMATION CARD

was in January 1967. As a long-time reader,
here’s my wish list for editorial content.
Firsdy, with the combining of Electromics
Now and Popular Electronics, 1 hope that
the number of articles will increase.

Secondly, it would be nice to have a sec-
tion on reader’s circuits, tps, and sugges-
tions. Lastly, how about articles on model-
railroad circuits and digital-train control;
uses for old computers, monitors, and
printers; a circuit that detects AC current
and then energizes a relay, such as one that
monitored the outside motion-detector
lights and sounds an alarm when current
flows; and one on a circuit to build a tele-
phone voice changer, etc.

Your magazine is great, and I hope it
keeps getting better.
KEN CECKIEWICZ

via e-matl B
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USE THE FREE INFORMATION CARD FOR FAST RESPONSE

Electronic Soldering Station

CIRCLE 60 ON FREE INFORMATION CARD

IDFAL FOR PROFESSIONALS, STU-
dents, and hobbyists, the SL5 Soldering
Station is electronically controlled to
power soldering irons from 5 to 40
watts or 5 to 60 watts. The unit fea-
tures an on/off indicator light,
adjustable temperature for any project,
a steel tray for the included tip-clean-
ing sponge pad, and a heavy steel non-
slip base. The compact soldering sta-
tion has a footprint of approximately
6% by 3% inches.

A special safety feature of the SL-5 is
its ground-fault-detection circuit. Very
important when working with static-
sensitive electronic components or high-
voltage circuitry, this circuit warns users
if the station is not properly connected
to earth ground because of reversed hot
and ground wires.

Comfortable to hold, the soldering
iron boasts a cushion grip handle. Its
grounded, long-life, plated, conical tp is
designed for easy soldering of those sta-
tic-sensitive devices. The reversible iron
holder can be situated on the right or

left side of the station.

There are several models of the sol-
dering station. The SL-5 ($24.95) does
not include a soldering iron, and the SL-
5-40 ($33.25) and SL-5-60 ($34.95)
come with 40-watt and 60-watt solder-
ing irons, respectively. All three models
are available as kits, as well. The kits are
the same prices as the assembled units.
ELENCO ELECTRONICS INC.
150 W. Carpenter Ave.

Wheeling, IL 60090
800-533-2441 or 847-541-3800
www.elenco.com

CIRCLE 61 ON FREE INFORMATION CARD

simulate a wide range of dynamic load-
ing configurations and feature user-pro-
grammable loading waveforms.

Users can program the MML loads
using the keyboard or an RS-232 inter-
face. Ten programs can be stored in
EEPROM with up to ten sequences per
program for automated testing. Individual
modules can be synchronized in parallel
with other MML modules.

The starting price for the MML
Series of 500-volt electronic-load mod-
ules is $1970.

SORENSEN DIVISION OF
ELGAR ELECTRONICS CORP.
9250 Brown Deer Road

San Diego, CA 92121

800-525-2024 or 858-450-0085
www.elgar.com

500-Volt Hlectronic Load

TWO 500-VOLT ELECTRONIC-LOAD
modules have been added to the MML
Series of modular medium-power pro-
grammable DC electronic loads. Designed
for testing PFC outputs, AC/DC and
DC/DC converters, power-storage
devices, and electronic components,
they are available in 300- and 600-watt
configurations. The MML loads can

WWW amernaaaradiohistary com

Shaft Encoder Kit

THE SEK SERIES MOTOR SHAFT
Encoder Kits consists of a sensing board
with mounting bracket, plus a mult-
pole ring bracket. The dual-channel-
quadrature output provides a low-reso-
lution position-feedback signal for mon-
itoring velocity and direction of rotation.

CIRCLE 62 ON FREE INFORMATION CARD
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It is designed for easy mounting for
applications such as gate or door con-
trol. The standard model is available for
a %-inch shaft.

The SEK Series Motor Shaft
Encoder Kit sells for $30.
WINLAND ELECTRONICS, INC.
1950 Excel Drive

Mankato, MN 56001
800-635-4269 or 507-625-7231
www.winland.com

Capacity Analyze

FOR TECHNICIANS CHECKING
electrolytic capacitors in-circuit, the
CapAnalyzer 88A4 Series IT has improved
test probes for one-handed testing of
both radial and surface-mount capaci-
tors. A new ESR display-driver chipset
allows for double the battery life with
greater ESR accuracy. In addition, the
one-to-five-beep audible alert indi-
cates the approximate ESR reading so
that the technician doesn’t neec to
actually glance at the 20-segment LED
display.

The front of the analyzer offers a
DCR range set-alert that is adjustable
from zero to 500 ohms, allowing in-
circuit checking of both electrolytic
and tantalum caps, and a QuickESR
test for super-fast ESR-only testing.
‘The three-color chart on the front
panel permits comparison of ESE to
capacity.

The CapAnalyzer 88A Series II sells
for $179.

ELECTRONIC DESIGN
SPECIALISTS

4647 Appalachian St.

Boca Raton, FI. 33428
561-487-6103
www.eds-inc.com

Board-Level Color Camera

A HIGH-PERFORMANCE BOARD-
level color camera, the GP-CX-161 is
among the smallest in the industry at
less than one square inch. The Charge-
Coupled Device (CCD) is lightweight
and comes with a fully functional Digital
Signal Processor (DSP).

CIRCLE 64 ON FREE INFORMATION CARD

The camera is available in several
lens styles with a choice of horizontal
field-of-view lenses, as well as with a no-
lens option. It offers full VGA resolu-
tion in NTSC or PAL analog outputs.
Accessories include a connector cable,
the 12C interface board, and free soft-
ware for modifying the DSP parameters.

The GP-CX-161 board-level color
camera sells for $99.

PANASONIC INDUSTRIAL
COMPANY

DTG IMAGING GROUP
Two Panasonic Way

Secaucus, Nf 07094
201-348-7000

WWW. paAnasonic.com
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EXTECH INSTRUMENTS CORP.
285 Bear Hill Road

Waltham, MA 02451-1064
781-890-7440

www.extech.com

Thermometer Datalogger
FEATURING DUAL INPUTS AND
displays from Type J or K thermocou-
ples, the 7/K Thermometer Datalogger
Model 422130 can store time and 8000
measurements in up to 255 recording
sessions. Recorded data can be trans-
ferred to a PC via RS-232 interface and
cable, and software. Both Type } mea-
surements (-300 to 1400°F) or Type K
measurements (-310 to 2431°F) have
0.1% accuracy and resolution.

The datalogger provides a real-time
clock and both Min/Max/Average and
Relative settings. It comes complete with
a 9-volt battery, Type K bead wire tem-
perature probe, Windows95/98-com-
patible software, RS-232 cable, and car-
rying case.

The J/K Thermometer Datalogger
Model 422130 sells for $249.

WAL aMehaaradiohietary. com

Laptop Garrying Case

SECURE, COMFORTABLE TO CARRY,
and a practical workstation—all in one,
the Lapdog is a truly portable work
place. In its closed position, it provides
complete protecton for your laptop
computer. The padded case unfolds for
use on any work surface from an airline
tray to your lap. Its non-slip surface
keeps your laptop in place, and the
fold-over pockets hang down on either
side of your lap for greater balance and

stability.

CIRCLE 66 ON FREE INFORMATION CARD

The pockets store all your computer
accessories in easy reach, from batteries
to disks o external drives. A padded
ergonomically designed shoulder strap
comes with the case.

The Lapdog has a list price of
$139.95.

SHAUN JACKSON DESIGN INC.
PO. Box 130500

Ann Arbor; M1 48113-0500
734-975-7500

www.sjdesign.com/ldpr. html p]
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NEW LITERATURE

Kirlianlmgrmm: A Hands-On Guide

by Jobn lovine

Images Company

39 Seneca Loop

Staten Island, NY 10314

- 718-698-8305

WUWW.ITMAgesco.com

$24.95

Electrophotography, commonly called
Kirlian photography, remains a fascinat-

years since its discovery. In this book, John lovine—our
“Amazing Science” columnist—shows readers how to produce
Kirlian photographs using standard 35-mm or video cameras.
He also analyzes one of the most baffling phenomena in this
field: the “phantom leaf” aura.

The book includes complete plans and instructions for

building low-cost electrophotography equipment. The includ-
ed disk features full-color Kirlian photographs.

B0 Anniversary Catalog

from B&K Precision Corp.
1031 Segovia Circle
Placentia, CA 92870-7137
714-237-9220
www.bkprecision.com

Free

The 96-page, full-color catalog features
over 50 new products. These include IC testers, programma-
ble power supplies, cable testers, environmental instruments,
and video-monitor testers, as well as a full line of accessories.
This catalog is an ideal resource for electrical and electronic
field-service technicians, hobbyists, and engineers.

All the newest products are placed at the front of the cata-
log. Specifications, prices, and ordering information accompa-
ny each product. The entire catalog is on the Web site in a
downloadable format.

Exploring Sofid-State Amplifiers

by Joseph J. Carr
Prompt Publications

Sam’s Technical Publishing

5436 W, 78t St.
Indianapolis, IN 46268
800-428-7267
www.samswebsite.com

$29.95

also mentoned.

ing and controversial subject—almost 150

Hacking Exposed: Second Edition

e by Foel Scambray, Stuart McClure,

i and George Kurtz
Osborne/McGraw-Hill
2600 Tenth St., Sixth Floor
Berkeley, CA 94710
800-2MCGRAW
www.oshorne.com
$39.99
Do you lose sleep worrying over
your computer security? As several
of our columnists discussed in this issue,
it’s a real concern in today’s round-the-clock, hyper-
connected world. The second edition of this book brings up-
to-date insight into how hackers infiltrate e-businesses and
other networks and how they can be stopped, with easy-to-
follow technical detail and revealing case studies.

Newly updated material includes chapters on Internet
client attacks on Web browsers and e-mail software, as well as
discussions of attacks on Windows 2000 and countermea-
sures. There’s also information on new Network discovery
tools and techniques and on security attacks against Windows,
Unix, Linux, and NetWare. The operative motto here is “Be
Prepared.”

Net-Wit.Com

=8 by Marv Rubinstein

' Schreiber Publishing
PO. Box 4193
Rockville, MD 20849
800-822-3213
www.schreibernet.com
$17.50 plus S&H
Internet addicts will enjoy this
“smorgasbord of e-mail and
Internet wit”—a collection of the
best humor floating around the
Net or widely circulated on e-
mail. It’s not a book of jokes, but a group of commentaries on
the funny things that happen when “man meets machine.”

The author delves into such deep philosophical questions

as what is the gender of a computer. Does it have a standard
one, or does it depend on whether the speaker is male or
female?

This practical guide is designed to provide a solid foundation on the subject of amplifiers. It
covers op-amps, as well as both audio small-signal and power amplifiers; and transistor ampli-
fiers, including bipolar NPN/PNP transistors, JFETS, and MOSFETs. Radio frequencies are

Topics include small-signal RF amps, solid-state parametric amps, MMICs. There is also
information on troubleshooting solid-state amplifiers and selecting replacement parts.
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The A+ Reference
Book CO-ROM

by Phil Croucher
Electrocution Technical Support Services
P.O. Box 1403
Okotoks, Alberta
TOL 170 Canada
403-938-9979
www.electrocution.com
$35 (U.S.) plus S&H
Based on the publisher’s popular technical reference books, the
CD version makes it easy to search on any keyword. It is intend-
ed to get readers through the A+ exam—a test for international
certification of computer technicians. In addition, it is a valuable
resource, with over 2000 pages of hard information on secret
BIOS settings; on 6600 hard drives and over 700 motherboards;
and on DOS, Windows, NetWare, and Linux.

There is also coverage of the Network+ exam. The CD is also
useful for CNE and MCSE studies. The material is updated once

The Trademark
Registration Kit

Ti|
4 an atk by Patricia Gima
1 r;u:lt.md.l' and Stephen Elias
- 'leafl"" Nolo.com
“ﬂg‘ 950 Parker St.

Berkeley, CA 94710-2524

800-992-6656 or 510-549-1976

www.nolo.com

$19.95

With this book, readers get a stream-
lined guide to the trademark-registration process.

What business owners don’t know can hurt them. Many

don’t realize the pitfalls and difficulties involved in regis-

tering trademarks.

The authors—both attorneys—provide step-by-step
instructions—in plain English, not legalese—for filling
out all the forms required by the U.S. Patent & Trademark
Office. Readers can use this kit to register their trademarks

el l{_ii

a year, and upgrades are available at a discounted price.

Understanding DC Circuits

by Dale R. Patrick
and Stepben W, Fardo
Newnes, Butterworth-

Understanding
(1] Efrc_u.its

225 Wildwood Ave.
Woburn, MA 01801
800-366-2565
www.newnespress.com
$34.95
Designed for the electronics begin-
ner and student, this practical book makes it easy to
learn both complex concepts and basic theory and appli-
cations. Each chapter contains easy-to-read text, accom-
panying graphics, and instructions for designing simple
circuits and building several small electronic projects.
Integrating theory and lab experiments, this text cov-
ers the first half of a basic electronic circuit theory course.
Dozens of topics are explored, including energy and mat-
ter; static electricity; electrical current; conductors;
schematic, wiring, and block diagrams; series and parallel
circuits; magnetism; inductance and capacitance; and sol-
dering techniques.

DIN Rail Mount Signal Gonditioners & Power Sources (CIS544)

Sfrom CALEX Mfg.Co, Inc.

2401 Stanwell Drive

Concord, CA 94520-4841
8§00-542-3355 or 925-687-4411
www.calex.com

Free

on their own and avoid costly mistakes while doing so.

« Photodetectors: Devices, Circuits,
and Applications

by Silvano Donati

Prentice Hall

One Lake St.

Upper Saddle River, N7 07458

800-282-0693

www.phptr.com

$70

Today’s optoelectronic devices rely on

accurate detection of light sources across the spectrum. A useful

reference for engineers and an ideal sourcebook for college stu-

dents, this comprehensive guide surveys single-point devices and

their image counterparts, covering the range from UV to far IR.
Basic operations, performance parameters, and special features

are presented in the context of application circuits. Special atten-

ton is given to sensitivity and noise limit issues. Concluding

chapters deal with coherent detection and advanced techniques,

while the appendices conveniently reference key principles.

i# Rail Mount
Signal Conditionars
& Power Sources

¥

Providing detailed specifications on the company latest DIN rail-mount signal-conditoning and
power-source solutions, this 14-page brochure covers the new 8900 Series and details on the 8500
and 8600 Series. Power solutions presented include the Model 12524.625DIN DIN rail-mount
DC/DC converter. All of the signal-conditioning products shown here are single-channel units
designed primarily for discrete automation applications. [P
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A LOOK AT

Business Buzz

LARPLAN‘E, PHONE HOME

Keeping in constant touch anywhere has
never been more important. That's why an
| airborne access server from Miltope
Corp., the E-Server, is being field tested
on several major airlines in the U.S. and
Canada. The server incorporates Ariel
Corp.’s RS2000-EBX—a S6K/ISDN remote
access card that gives up to 30 passen-
gers simultaneous access to the Internet,
e-mail, and other services. The aircraft’s
E1 LAN links the E-server with each pas-
| 'senger-seat group, which contains one or
more phone terminals. To access the
Internet or send e-mail, passengers sim-
ply plug their modem-equipped notebook
computers into a port on the phone and
place a call. The server answers the calls
and forwards them to the aircraft’s Central
Telephone Unit (CTU), which uses a wire-
less RF up/down link to connect passen-
gers with the public switched telephone
network, Internet backbone, and other
ground-based services.

MORE ON STAYING CONNECTED .
ThinkersGroup.com recently released
ThinkConnectT, its free wireless Web-to-
wireless application. ThinkConnectT seam-
lessly translates any Web site to any
wireless device with no site mapping,
XML, or outside conversion required—
regardiess of browser, protocol or
markup language—in as little as 15 min-
utes. it is said to make data accessibie on
any type of wireless device from a phone
to a PDA. ThinkConnectT is not only for
Web-site owners, but it is also available
for wireless-device users to freely browse
the nternet simply by signing up at www.
thinkconnect.com.

“IT'S NOT MY FAULT" ‘
The recent GFCI Circuit Breaker Field
Study conducted by the Leviton Institute
showed that a high percentage of home
Ground Fault Circuit nterrupters (GFCIs)
didn’t work when they were tested. The
study reviewed data from 13,380 building
inspections and found that, on average,
15 percent of GFCis were inoperative, and
the percentage rose to 58.2 percent in
flightning-prone areas. Even if ground-
fauit protection is compromised, tradi-
tional GFCls may still deliver power. One
possible solution is a “lockout-action”
GFCI that cannot be reset unless the cir-

cuit breaker is working properly.

With a top speed of 25 mph, the THINK neighbor is designed for commuting around closed

W

communities and for other non-highway, short-distance travel.

ith far less fanfare than when they

introduced the now infamous Edsel,
Ford recently launched the TH!NK
brand. Fords new THNK Group will
market electric-power, zero-emission, per-
sonal-transportation vehicles.

Let’s Be Neighbors

One of these very environmentally
friendly vehicles is the THI!NK
Neighbor. With a top speed of 25 mph,
this electric car is designed for commut-
ing around closed communities, indus-
trial sites, resorts, private roads, and golf
courses. Other potential uses include
meter reading, law enforcement, on-
campus transportation, on-site security,
and transportation in parks.

Constructed with an extruded alu-
minum space frame covered with ther-
moplastic, this vehicle has modular body
panels whose colors are easily changed.
The interior is weather-resistant and
designed for ergonomic simplicity, fanc-
tion, and on-board stowage. The two-
passenger version is 91.5 inches long and
weighs 980 pounds including batteries,
while the four-passenger model is about

WWW-akherieaniadiahictary com

10 inches longer and 300 pounds heavier.

Powered by a 5-kW DC motor, the
TH!NK Neighbor features 65 foot-
pound peak torque at 1500 rpm. It
comes equipped with a two-speed selec-
tor for street and golf-course applica-
tions. The “high” setting enables a
maximum speed of 25 mph, and the
“low” setting limits speed to 15 mph for
golf-course duty.

Energy is stored in six, 12-volt lead-
acid batteries, with a range between
recharges of about 30 miles. Recharging
takes four to eight hours using a stan-
dard, on-board 110-volt system. Its
regenerative braking ability recovers
braking energy, providing onboard charg-
ing to the batteries during stop-and-go
driving.

This electric vehicle meets the new U.S.
Federal Highway Traffic Administration’s
(NHSTA) FMVSS500 safety requirements
for Low-Speed Vehicles (LSV), as well as
very similar regulations currently being
proposed by Transport Canada. Safety fea-
tures include three-point restraints at all
seating positions, an AS-1 glazed wind-
shield, and 3-mph bumpers.
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An electric urban car, THINK City can carry
two occupants in its high-tech body, has a
top speed of 56 mph, and has range of just
over 50 miles between recharges.

Just like any other car, it has head-
lights, stop lights, tail lamps, turn sig-
nals, reflectors, rearview and side
mirrors, parking brakes, horns, reverse
chime, adjustable seats, and a windshield
washer/wiper. Instrumentation includes
speedometer, odometer as well as trip
odometer, energy-level indicator, and
operation-mode indicator and switch.
Purchasers can personalize their vehicle
from a list of options such as evaporative
cooler, heater option, cup holders,
AM/FM radio w/CD, maintenance-free
batteries, trailer-tow hitch, and seat-
ing/cargo storage module.

Ford plans to market the TH'NK
Neighbor, which will be built in a new
plant in Manhattan, KS, through select-
ed retail outlets including participating
Ford dealers. Buyers can also order on-
line at www.thinkmobility.com and have it
delivered right to their door. While
prices have not been finalized, the
THI!NK Neighbor is expected to be

The THINK Bike Fun and THINK Bike
Traveler are electrically assisted bicycles,
with ranges between battery charges of 22
miles at 12 mph and 15 miles at 12 mph,
respectively.

available by the time of publication for
around $6000.

Urban Electric

Another Ford electric offering is the
TH!NK City, an electric urban car. The
9.8 foot long THINK City can carry two
occupants in its high-tech body that fea-
tures an aluminum spaceframe covered
with thermoplastic body panels and a
ABS plastic roof.

Recharging of the 19-module NiCd-
battery-pack takes four to six hours. The
one-ton plus TH'NK City Flectric
Vehicle (EV) has a range of just over 50
miles between recharges and has a top
speed of 56 mph. A 27-kW AC induc-
tion motor drives the front wheels.

Ford plans to import several hundred
TH!NK Citys over the next two years
for demonstration purposes. Already
sold in other parts of Europe and in
Norway where they are built, they are
scheduled to be available in the U.S. in
2002. Prices have not yet been announced.

Two-Wheel Travel

Bicycles are also getting a powered
boost from Ford. The TH'NK Bike Fun
and TH!NK Bike Traveler are electri-
cally assisted bicycles that provide
motorized assistance when added power
is needed. TH'NK Bike Fun has a fixed
frame, and THINK Bike Traveler has a
folding frame. The Bike Fun has a range
of 22 miles at 12 mph, and the Bike
Traveler gets 15 miles at 12 mph. Both
use a 24-volt battery pack that takes
about six hours to recharge.

They are now available on-line and
through retail outlets, including partici-
pating Ford dealers. The Bike Fun lists
for $1000, and the Bike Traveler has a
list price of $1200.

Other Developments

The TH!NK organization is also
responsible for developing and commer-
cializing Ford’s fuel-cell technology.
Among the fuel cells being marketed is
the TH!'NK FCS5, which is used in the
four-door 2000 Ford Focus.

With their strict rules on emissions
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~ Research Notes

LET THERE BE LIGHT

'With technical support from Sandia

National Laboratory, the MNavajo Tribal
Qility Authority (NTUA) is using solar
power to bring electricity to remote areas
of the reservation where stringing wire

30,000 Navajos throughout the reserva-
tion that covers parts of three states are
estimated to live without electricity. The

voltaic systems that convert solar energy
into electricity and store it for future use.
Each system furnishes electrical power to
a single home.

ANYONE FOR A FUSION “POP™?
A way to create fusion energy in a cylinder

investigation at Los Alamos National
Laboratory. Magnetized Target Fusion

(MTF) is a process where a magnetized

fusion fuel in the form of an electrically
-neutral, high-temperature ionized gas—a
plasma—is pre-heated before being
injected into a soda-can-sized aluminum
cylinder. The cylinder and its contents are
then quickly compressed by driving a
powerful electrical current through the

 “can’s” wall. As the fast-moving solid
- metal wall compresses the fuel, it burns in.
a few miilionths of a second at pressures |
 millions of times greater than the Earth’s

atmosphere. Within this mass of super-
| tists hope to produce tiny amounts of

energy source.

Researchers at The University of Texas at
Austin led by Chemistry Chair Dr. Paul F.
Barbara have discovered that conjugated

in computers funnel energy to single
‘points. They found that canjugated poly-
‘mers, which are large organic molecutes

bonds between their atoms, behave in this
way because of the manner in which their
molecules are folded. The research was
‘done using a technique called Single-

a new technique for keeping the sample
polymer molecules stable during SMS.
This work has potential applications for
future polymer-based semiconductors.

would be prohibitive. Between 10,000 and |

NTUA bought and installed 200 photo-

roughly the size of a soda can is under

compressed, high-density plasma, scien- |

fusion energy—a potentially unlimited

‘A LIGHT AT THE END OF THE FUNNEL
polymer molecules used in LED displays |

that have alternating single and doubie |

Molecule Spectroscopy (SMS), as well as
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-—h
-—h


www.americanradiohistory.com

Poptronics, April 2001

Proto

and with the new regulations going into
effect that by 2003 ten percent of new
cars and light trucks sold in the state
must have zero emissions, California is
the frontier for EV research. Recognizing
that Southern California in particular is
the center of electric-vehicle develop-
ment and marketing, Ford is setting up
their outposts on this EV frontier.
TH!NK headquarters is in the process
of moving from Michigan to Carlsbad,
CA in San Diego County. In additon, a
separate facility located in nearby
Poway, CA will be devoted to engineer-
ing and fuel-cell research.—by Bill
Siuru

Stop Burning Money

hortfalls in electric power and the

skyrocketing prices of home heat-
ing oil have both been in the news this
year. Researchers in the Combustion
Equipment Technology Program at the
U.S. Departnent of Energys Brook-
haven National Laboratory are working
on one of these issues, improving fuel-
oil efficiency to help homeowners and
small businesses keep costs down.
Future improvements in oil-heat tech-
nology under development at the labo-
ratory may help oil-heat customers save
up to $19.5 billion by the year 2010.
Brookhaven’s research is also leading to
the development of ultra-low emissions
combustion technologies that will con-
tribute to a cleaner environment.

Researchers in this combustion
equipment technology program are cur-
rently working on several projects. The
Fan-Atomized Bumer is an oil burner,
developed at Brookhaven, that fires fuel
at low input rates to match the smaller
heating loads of well-insulated homes. It
offers improved fuel- and air-mixing for
better performance, produces about a
five to ten percent improvement in effi-
ciency over conventional burners, and is
now in the second generation of com-
mercialization. The new burner also
reduces nitrogen-oxide emissions by as
much as 30 percent.

Another project is the Flame-Quality
Indicator, an electronic device that mon-
itors flame brightness in residential oil
burners. It is designed to alert the home-
owner when service is required weeks
before the oil burner’s primary control

BNL FAN ATOMIZED BURNER!

Brookhaven National Laboratory (BNL)
researcher Thomas Butcher inspects the flame
pattemn in the BNL fan-atomized oil bumer.

would normally shut down the system
due to severe flame-quality problems.
Currently, Honeywell Corp. of Min-
neapolis, MN and Insight lechnologies
of Bohemia, LI are performing a 100-
unit field study of an improved version
of a decade-old Brookhaven flame-qual-
ity indicator.

Brookhaven is also conducting labo-
ratory and field studies to determine the
benefits of long-term use of reduced-
sulfur fuel. Such fuel is already used in
diesel trucks.

In addition to improving and refining
existing technology, Brookhaven is
exploring totally new heating methods.
The laboratory has begun preliminary
tests on biofuels, fuels derived from veg-
etable oils. The researchers are evaluat-
ing cost, emissions, wear and tear on
oil-burmer components, and efficiency
of biofuels. They are studying whether
blending a small percentage of biofuel
with conventional fuel oil is both a feasi-
ble way to stretch oil supplies and a
viable alternative to conventional fuel oil
for residential heating.

“The Sound
of Music”

hris Kyriakakis calls his invention
“the time machine.” It can put you
in the front row at Carnegie Hall to hear
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the Beatles or in a 1940s ballroom with
Tommy Dorsey and Frank Sinatra.

Kyriakakis, assistant professor of
electrical engineering in the University
of Southern California (USC) School of
Engineering, has developed a new tech-
nology called “Virtual Microphone.” It
transforms old one- or two-channel
audio recordings into true concert-hall
quality sound that precisely mimics the
acoustical characteristics of a hall. The
technology also makes it possible to
transmit six audio channels or more over
the Internet at low bandwidth without
using compression.

It is difficult to accurately reproduce
sound from a concert hall. Recording
engineers typically use 20 or more
microphones in their attempt to capture
all of the sound produced by a large
orchestra within such a complex acousti-
cal environment.

“If you don’t have a mike right next
to the flute, for example, you won’t be
able to hear it in the final mix,”
Kyriakakis said.

Chris Kyriakakis, assistant professor of
electrical engineering in the USC School of
Engineering, has developed a new technol-
ogy called “Virtual Microphone” that trans-

forms old one- or two-channel audio
recordings into true concert-hall quality
sound—precisely mimicking the acoustical
characteristics of a halil.
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> It's A Snap

SanDisk Corp. and Photo-Me International

recently debuted their silver-halide-pro-
cessing digital-photo kiosk, said to be the
world’s first. It enables people who are tak-
ing digital photos to insert flash data stor-
age cards into the kiosk and edit the photos
on the kiosk’s display screen. Then they can
quickly print them on high-quality photo-
graphic paper—using Silvertronix technolo-
gy, the process that combines silver-halide
processing and LCD booster technology.
Digital Portal Inc. (DPI), a joint venture by
the two companies, will operate the
SanDisk kiosks in North America—expected
to be launched by the time of publication.
Besides printing photos, the kiosks will
allow consumers to upload their personal
files of digital pictures either from the kiosk
or from their home PC to the DPI Web site.
Then PC-less friends and relations else-
where could visit the local kiosk, download
the file under a unique user pass key, and
select what pictures to print there and
then. In addition to accepting a variety of
digital storage media, the DPI kiosk pro-
vides consumers with a picture resolution

This silver-halide-processing digi-
tal-photo kiosk from SanDisk pro-
vides a one-stop digital-photo
service, where customers can
insert flash data storage cards,
edit their photos on the kiosk’s dis-
play screen, and print them out
immediately.

of 15 million pixels, a user-friendly interface, speedy development, and

low-cost prints.

According to Kyriakakis, there are
hundreds of thousands of one- or two-
channel recerdings that Virtual Microphone
technology could convert into true con-
cert-hall experiences and deliver on
DVD audio—classical music, in particular.

Kyriakakis has been asked to map
concert halls in Europe in preparation
for converting music to the new DVD
format for a record company with a
large German classical music library.
USC and the researchers have filed for a
patent for the Virtual Microphone
process, and USC is negotiating licenses
with a venture capital firm and two

music companies.

Sound waves bounce off walls, the
ceiling, the floor and other surfaces, so
that a listener present in the hall hears
sounds from different directions and at
slightly difterent times. Kyriakakis
“maps” concert halls or other venues by
placing an array of microphones in dif-
ferent locations. He creates an algo-
rithm using adaptive signal-processing
techniques for cach mike in the array
that compares the sound captured by the
array with the sound captured by a sin-
gle central-reference microphone. The
algorithm acts as a digital filter that will
exactly re-create that array’s unique
sound from the sound picked up by the
single refercnce mike.

“Once we have worked out the algo-
rithms for a concert hall, we only need
the sound from one microphone to gen-
erate sound equivalent to what you
would hear in the best seat in the
house,” said Kyriakakis. “It sounds just
like you were in the room during the
recording.”

He can also manipulate the sound to
place the listener in different locations
within a hall or to place an orchestra in
a different venue from the one in which
it was recorded. “Even if we don’t know

the room—perhaps it’s no longer in exis-
tence—we can make a very good
approximation.”

High-quality audio files currently
sent over the Internet are usually sub-
jected to some degree of undesirable
compression. “The amount of compres-
sion required for today’s Internet intro-
duces artifacts that significantly degrade
the quality of the sound,” Kyriakakis
said.

A single channel of audio commonly
traverses the Internet today unaided by
compression technology, and the digital
filters that Kyriakakis creates require
negligible bandwidth. “So that means
we can send that single audio channel
trom the reference mike over the Internet,
accompanied by the appropriate digital
filters and produce concert-hall quality
sound at the other end,” he said. “With
a single microphone in place, you could
listen to the Boston Pops on your six-
channel surround-sound system in your
living room in Southern California, in
real time.”

The new format is similar to the 5.1-
channel sound found on DVDs, and there
are more than 30 million 5.1 systems
installed worldwide.
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An Introduction

to Light in Electronics

Taken for granted by
us all perhaps, yet this
book could not be read
without it, light plays
such an impressive role
in daily life that we may
be tempted to consider
just how much we
understand it. This book
makes a good start into
this  fascinating and
enlightening subject. It
has been written with
the general electronics
enthusiast in mind.

To order Book #BP359 send $6.99 plus $3.00 for
shipping in the U.5. and Canada only to Electronics Technology
Today Inc., PO. Box 240, Massapequa Park, NY 117620240,
Payment in U.S. funds by U.S. bank check or Internationai
Money Order. Plezse allow 6-8 weeks for delivery.

An Introduction to
Light in
Electronics

ET08

Practical PIC

Microcontroller Projects

This book covers a wide
M Al | range of PIC based projects,

+ Pragtical PES | including such things as digi-
Microcontreheér 4 tally controlled power supplies,
Projects | | transistor checkers, a simple

| capacitance meter, reaction
tester, digital dice, digital locks,
} | astereo audio level meter, and
MIDI pedals for use with elec-
tronic music systems. In most
cases the circuits are very sim-
ple and they are easiiy con-

1 structed. Full component lists

and software listings are provided. For more information

about PICs we suggest you take a look at BP394 -- An
Introduction to PIG Microcontroliers.

To order Bock #BP444 send $7.99 plus $3.00 for
shipping in the U.S. and Canada only to Electronics Technology Today
inc., PO. Box 240, Massapequa Park, NY 11762-0240. Payment in
U.S. funds by U.S. bank check or International Maney Order. Please
allow 6-8 weeks for delivery. ET10
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D ROM bhased resources
P The internationally renowned series of CO ROMs from
'or 'eur“l ng und Matrix Multimedia has been designed to both improve m

your circuit design skills and to also provide you with sets

designing of tools to actually help you design the cirCuits — evmmmemmm—

themselves. w
Electronic Circuits and Components provides an -
introduction to the principles and application of the most r n t
common types of electronic components and how they a r' X
are used to form complete circuits. Sections on the disc ~ TIU |t|med Ia

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

ER

J rerts aatiory
0

Eleatronic Circutts & ompanents
The Parts Gatlery
Tk Tooley

only The Parts Gallery has been designed to overcome the problem of component and
$ 50 Iz 1. y symbol recognition. The CD will help students to recognize common electronic
naiog Electronics i 1 componentsand their corresponding symbols in circuitdiagrams, Quizzes are included.
siLdenthome s by Mike Tooley ‘ 3 >
- Phytial tlectronics Digital Electronics details the principles and practice of digital electronics, inciuding
LA 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 complete leaming resource for this most difficult subject. The
D ROM includes the usual wealth of virtual laboratories as welt as an electronic circuit
simulator with over 50 pre-designed analog circuits which gives you the ultimate leaming
tool. The CD provides comprehensive coverage of analog fundamentals, transistor circuit
deslgn, 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 fayout files,

‘ component lists and comprehensive Circuit exptanations.
Electronic Projects

LPALLRLIEE  piCtutor and C for PICmicro microcontrollers both contain complete sets of tutorials

for programming the PICmicro series of microcontrofiers in assembly language and C

F I lTIE Rs 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

e development board provides an unrivaled platform for leaming about PIC
microcontrollers and for further development work.

Analog Filters

Digital Works is a highly interactive scalable digital logic simulator designed to allow
by Steve Winder

electronics and computer science students to build complex digital logic Gircuits
incorporating circuitmacros, 4000 and 74 series logic.

W (s ] -
o il

CADPACK includes software for schematic capture, circuit simulation, and PCB design

| and is capable of producing industrial quality schematics and circuit board layouts.

igital Logic Simulation CADPACK inclydes unique 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 assistin designing active and passive filters.

Photo shows PICmicro
davaloprment kit supplied with
insttution versions of C for

ronces wrc— Shareware/demo CD ROM with more than 20
— programs $4.99 refundable with any purchase.

\

order Form: Phone your order to us on:

Please circle the products you would like to buy on Name: e eaa e
the table below, calculate the total cost, fill in the Address:
rest of the order form and send it to us. NY residents or send your order to:
add sales tax. Please allow 6 weeks for delivery.
Student  Institution Zip: Phone: F? (; ';\BGG Ile?g2
0X
Electronic Ccts. & Comps.  $50 $99 c o H NY 11788
Digital Electronics ~ $50 $99 e auppauge,
Analog Electronics  $50 $99 S 4 Expire date:
Electronlc Projects  $75 $159 | | R — l FT T
PiCtutor  $179 $350 number: | | { l:[ { ] |
C for PICmicros  $179 $350 RO TbS - . L1 HinEln
Digital Works ~ $50 $99
CADPACK  $75 $159 | have enclosed my check for $: Signature:
Analog Filters  $75 $159
Postage - USA  $5 $5

Postage - Canada  $5 $5 Please charge my credit card for $:

CL02
Order online NOW from: www.poptronics.com
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Touchscreen Remote

Does it take longer to find the right remote than to find some-
thing worth watching on TV? Check out Proton’s SRC-2000
Touchscreen Smart infrared remote control ($170). It can operate
up to ten devices, with settings for TV, VCR, amplifier, DVD, satel-
lite receiver, CD, tuner, laserdisc player, video CD player, and two
auxiliary devices.The SRC-2000 lets you customize as many as 12
macro functions, each capable of holding up to 25 commands. The
remote also offers 12 timer functions that automatically send com-
mands, in sequence, at the specified time and date.

Frequently used functions, such as volume, channel, play, mute, and stop, can be accessed directly via rubber
keypad buttons. Other commands are entered using the LCD dot matrix screen, which boasts a 128- X é4-dot
resolution and an adjustable light-level sensor that keeps the screen visible in low lighting. Users can customize the size of the
on-screen buttons and label them in a way that make sense—no more guessing what “alt/aux 2" could possibly mean.

The optional SDS-2000 docking station ($90) keeps the batteries charged and makes it hard to misplace the remote. It offers
a power adapter as well as a data link cable for connection to a PC.

Proton US.A., 13855 Struikman Road, Cerritos, CA 90703-1031; 562-402-2222; www.proton-usa.com.

CIRCLE 50 ON FREE INFORMATION CARD

R coiombabialtin bl
Lightweight Light Source

Lightwave’s Pocket-Bright Personal Lighting System ($19.95) is a
different kind of flashlight. The tiny device measures 1% X 1% X
%4 inches and weighs less than one ounce, including batteries.
Instead of a standard flashlight bulb, it uses a super-bright LED
said to have a typical life of more than 100,000 hours over 11
years of continuous usage (with battery changes as needed).The
Pocket-Bright uses a custom IC and PC board to digitally con-
trol the flow of current from the two included lithium batteries.
This energy-efficient arrangement is said to result in battery life
of 100-plus hours of continuous use and many times that with regular pulse use.

The LED flashlight is shockproof and waterproof, making it a good choice for camping and other outdoor activities.
To turn it on, you press the top of its case once. It will stay lit until you press it again, eliminating the need to keep squeez-
ing the unit. A key ring, neck lanyard with clip, and self-stick Velcro button are included.

Lightwave, 24702 Kim Circle, Laguna Hills, CA 92653; 800-563-9405; www.longlight.com.

CIRCLE 51 ON FREE INFORMATION CARD

Hands-Free Talking

In this neck of the woods, it's now illegal to hold a cell phone while oper-
ating a moving vehicle. If you want to talk, you can either pull over or use a
headset such as the M50 ($29.95) from GN Netcom. (Such headsets are a
smart choice even when not required by law.) The M50's noise-canceling
microphone reduces road and background noise. Its Acoustic Director fea-
ture perfectly positions the speaker against your ear, and a patented three-
dimensional pivot allows you to adjust the headset single-handedly. With an
over-the-head or over-the-ear design, the M50 can be easily slipped on,
allowing you to keep your hands free while driving.

GN Netcom, Inc., 77 Northeastern Blvd., Nashua, NH 03062; 800-826-
4656; www.gnnetcom.com.

CIRCLE 52 ON FREE INFORMATION CARD
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Pint-Sized Powerhouses

The SoundGEAR line, consisting of the SG-3030 ($379) and the SG-2020 ($279), represents JBL's first foray into the

mini-system arena. Both models include a 3-disc CD changer, a dual-well cassette deck, and an AM/FM tuner.There’s a

wealth of digital features includingVMAX virtual surround-sound processing, which is

said to produce realistic three-dimensional sound in 360-degrees using just two

speakers. Each speaker has a curved center section with a large, futuristic LCD
display that lends it a high-tech look.

The SG-3030 delivers 200 watts of power and comes with three-way speak-
ers. The SG-2020 has a pair of two-way speakers and a |50-watt output. Both
models feature synchronized CD-to-tape dubbing, a clock with sleep timer and
dual wake-up alarms, three preset equalizer settings, and a three-position Bass
Boost control. Optical and coaxial digital outputs allow direct connection to a
CD recorder. A front-panel auxiliary input and an output for connecting to a powered subwoofer are also provided.

JBL Consumer Products, 250 Crossways Park Drive,Woodbury, NY |1797; 516-496-3400; www.jbl.com.

CIRCLE 53 ON FREE INFORMATION CARD

Sound Design

It often seems that the more functions a consumer-electronics product offers, the more difficult it becomes to access
the very features that made you want to buy the thing in the first place. Rotel attempts to reverse that trend with its
RSX-972 100-Watt Multi-Channel Home-Theater Receiver ($1299). Resulting from their studies, this
device is said to combine high performance, non-intimidating operation,
easy setup, forward compatibility, and space-conscious design.

The RSX-972 includes Dolby Digital and DTS processing. The receiver
also includes an independent six-channel input for surround formats such
as DVD-Audio.

The amplifier section features efficient chimney-style heatsinks to
enhance natural air flow and lower internal temperatures. Six preamplifier
outputs allow you to add external power amps for complex system configurations.The AM/FM tuner section includes a
PLL digital-synthesizing tuner with Radio Data System (RDS) capability. It offers 30 station presets, custom-programmed
station |Ds, and a keypad for direct access to specific frequencies.

The RSX-972 provides five assignable digital audio inputs (three coaxial and two optical); and its analog inputs include
phono, CD, and two-tape-monitor circuits with dubbing capability. Video connections include composite, S-, and com-
ponent signal switching. The receiver also provides a fully independent Zone 2 audio output to allow second-source dis-
tribution to another room.The included RR 969 learning remote control has an LCD readout.

Rotel of America, 54 Concord St., North Reading, MA 01864-2699; 978-664-3820; www.rotel.com.

CIRCLE 54 ON FREE INFORMATION CARD

Versatile Speakers

Designed for both home-theater and audio applications, Cerwin-Vega’s RL line of contemporary
home loudspeakers have a compact, small-footprint design suitable for use in any room. All are fully
shielded to allow placement near a video monitor.

The centerpiece of the line is the RL-/8P ($499.95 each), a full-range tower that features the EX+
extended-throw 8-inch rear-firing active subwoofer, powered by a built-in |00-watt rms amplifier.
An output level control allows you to precisely match the output of the subwoofer with your elec-
tronics and the room’s acoustics.

The RL-18P uses a ferrofluid-cooled |-inch soft-dome tweeter and a six-inch midrange, both
housed in a dedicated sub-enclosure to reduce unwanted modulation distortion.The loudspeaker

comes with convertible spiked feet.

The RL-28W powered subwoofer ($499.95) has two front-firing EX+ 8-inch drivers powered by a discrete 200-watt rms
amplifier in a compact cabinet. The subwoofer features a continuously variable crossover and volume control so it can be
matched to other speakers. Phase switching ensures constant overall system coherency regardless of subwoofer location.

The RL-16M ($149.95 each) is a 6-inch two-way bookshelf monitor that uses the same |-inch tweeter and 6-inch midrange
found in the RL-18P. When combined with the powered subwoofer, the RL-16M is ideal for use as a front- or surround -chan-
nel speaker.

The RL-25C center-channel speaker ($249.95) is voice-matched to the RL-18P and RL-16M to provide a seamless presenta-
tion. It features a |-inch soft-dome tweeter and two 5-inch midrange woofers arranged in a D’Appollito array.

Cerwin-Vega, 555 East Easy St,, Simi Valley, CA 93065- 1805; 805-584-9332; www.cerwinvega.com.
CIRCLE 55 ON FREE INFORMATION CARD
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Customizable Handheld Computer

When you need to organize your personal and
business information, a popular pocket organizer
is often the answer. Handspring has trans-
formed their organizers into customizable
handheld computers with its innovative
Springboard expansion slot. Just snap in a mod-
ule. Based on the Palm OS, the Visor family of
products, which range from $149 for the Visor
Solo to $449 for the Visor Prism, can run thousands
of applications.

Handspring, Inc.; 888-565-9393 or 650-230-5000; www.handspring.com. ®

Internet
Browser

A

The ThinModem ($119.95) by
Card Access provides e-mail and
Web browsing capability. Power
efficient, the modem has no on-
board batteries. It uses advanced

Sampling
of Modules

Currently, there dre over 25
Handspring “modulés designed
to fit into the expansion slot.
These modules can transform
the Visor into an MP3 player, a
digital camera, a GPS device, or
a powerful calculator; or they
can allow users to browse the

Internet, ar play a game, or
make a call. Here is a small
sampling. All of these mod-

Digital Camera
and Images

IDEO’s eyemodule ($149) digital camera

capture device. Black and wh
or color images can
categorized, beamed

devices,

ing, e-mailing,
printing.

ware

module and

turns the Visor into a convenient image-

ite
be
to

otherVisors or Palm OS
or synchro-
nized to a PC for edit-

or

In addition,
the eyecontact soft-
application
works in conjunc-
tion with the eye-
the
user’s existing address

chip design and power manage-
ment features that draw minimal
power from the Visor's internal
battery.

ules are available from
Handspring’s Web
site; www.hand
spring.com.

book to attach photos to individual
entries. Now you really can connect a
name with a face. The software is free to
download at www.eyemodule.com.

Folding Keyboard

A full-size keyboard when open, the
Stowaway Keyboard (under $100) from
Think QOutside folds instantly
to the size of the Visor
itself. Users can quickly
write and respond to
e-mail messages on a
keyboard that is described
as having the same spacing
between keys, the same key top size, the
same tactile feedback, and the same key travel as
the best portable computer keyboard. It includes a built-in
docking station so that the Visor “'sits up’’ for easy viewing.

Mobile Phone
Module

Handspring’s own VisorPhone allows users
to dial directly from their address book by tap- §
ping on a number entry in it and hitting “dial.”
This compact mobile phone module pro-
vides three-way conference calls and
can check your calendar or use
other applications while you call.
Extending beyond the top and
back of the Visor, the module
contains a battery, speaker, and
antenna. There are three buttons:
power, voice operation, and text mes-
sages. TheVisorPhone is available for $299

with service activation, with a service provider of your choice.

Gizmo is published by Gernsback Publications, Inc., 275-G Marcus Blvd., Hauppauge, NY 11788. 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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Irving M. Gofttlich

TEST

PROCEDURES

for Basic Electronics

PROMPT

Yusnicatians

[ Build Your Own Home Lab.
#61108 ~ $29.95

Shows you how to assemble an efficient
working home lab, and how to make it
pay its own way. Includes projects for
creating your own test instruments too.
7 3/8 x 9 1/4", 249 pp, paperback.

L
mw.s:m.(or_nm
Compiets VCR .

[0 Complete Camcorder
Troubleshooting and Repair.
#61105. — $34.95

Learn everything you need to know
about the upkeep and repair of video
camcorders. Start by examining cam-

corder troubleshooting procedures, then
move into more advanced repair
techniques. 8 1/2x 11", 208 pp,
paperback

[ Test Procedures for Basic
Electronics. #61063. — $19.95

Many useful tests and measurements
are covered. They are reinforced by the
appropriate basic principles. Examples
of test and measurement setups are
given to make concepts more practical.
7 3/8 x 9/1/4”, 356 pp, paperback.

BUILD
YOUR
OWN

HOML
LAB

Cherment S Fepper
FROMPT

[ Complete VCR Troubleshooting and
Repair. #61102. - $34.95
Though VCRs are complex, you don't
need complex tools or test equipment to
repair them. This book contains sound
troubleshooting procedures that guide
you through every task. 8 1/2x 117,
184 pp, paperback.

Howard W. Sams & Company
Complete Camcorder
Troubleshooting and Repair

STPHEN KAMNHIK

3 Troubleshooting and Repair

Guide to TV. #61146. — $34.95
Repairing and troubleshooting a TV is
very simple and economical with help
from the information in this book. It is
the most complete and up-to-date TV
repair book available, with tips on how
to handle the newest circuits.

8 1/2x 117, 263 pp, paperback.

Howaid W. sams & Company

Computer Monitor
“Troubleshooting and Repair

[0 loe Carr's Circuit Toolkit,

#61181. — $29.95

Easy-to-build, useful circuits from Carr's
workbench to you. They will spark new
ideas in your day-to-day use of circuits
and help solve frustrating problems.
256 pp, paperback.

Contact lim Surface.

{0 Oscillator Circuits and Projects.
#61111. ~ $24.95

A Textbook and project book for those
who want to know more about oscillator
circuits. You can build and enjoy the
informative and entertaining projects
detailed in this book. Complete informa-
tion is presented in an easy-to-follow
manner. 7 3/8x 9 1/4”, 249 pp,

paperback.

,. - g T3 "
STV,

Leatn How to
“Troubleshoot PIPL

Leam How to Use:
Test Equipiment
Fot SesvKng!

Troubleshoot
Switch-Mode Power
Supply Circuitst

Troubkeshoot .
WMicroprocessor Tiher
Contrd Ciecu

[ Computer Monitor Troubleshooting
and Repair. #61100. -- $34.95

This book can save you the money and
hassle of computer monitor repair by
showing you how to fix it yourself.
Tools, test instruments, how to find and
solve problems are all detailed.

8172 x 117, 308 pp, paperback.

Joe carr'M

Circuit Toolkit

Easy-To-Bulld, Useful Qrcuits
From Carr's Tooibench to Yours!

. Rixl ki

Fan

T

Please circle the products you would fike to buy on the page above, calculate the total cost, include shipping charges,
using in the form below and send it to us. Please allow 4 - 6 weeks for standard delivery.

Card Type:

Expiration Date:

Mastercard, Visa or Discover only

Note: The delivery address and the address at which
the credit card is registered must be the same.

SHIPPING CHARGES IN USA.

Claggk Inc.
PO Box 12162

Name: Hauppauge, NY 11788
Address: Tek: 631-592-6720
Fax: 631-592-6723
Zip: Telephone: email: claggk@gemsback.com
I have enclosed my check for $:
Signature:
Please charge my credit card for $: Number: mﬁ Sgie :Cﬁ:ged No. of Books Ordered D

CANADA ADD $5.00 Total price of books. 3

1 Book $5.00 Shipping {see chart)..........ouueme B,
2 Books 8.00 Subtotal $

each add'l book  3.00 Sales Tax (NYS only............

2 Day UPS $10.00 extra

Next Day UPS ~ $20.00 extra

WWW_ akmerieaniadiahistiary com



www.americanradiohistory.com

have to confess—there was a

time when | was terrified of Apple
computers, but now | appreciate
them. The iMac DV SE has broad-
ened my digital horizon, thanks to
its impressive features and Apple’s
splendid software. In fact, all of us
at the office were impressed by the
machine’s performance.

When the iMac first amved on he
tech scene, it had its share of skepfics.
Critics scoffed atf the computer’'s com-
pact design and apparent lack of
upgrade potential. Soon, consumers
began to purchase the iMacs in
throngs. Underneath all the dlitz and
glamour of packaging, users found
a capable machine driven by a
stable operating system.

Mac-In-the-Box. Sporting a list
price of $1499, the iMac DV SE is the
top-ine model in Apple’s iIMac arse-
nal. The unit is available in either of
two colors, Graphite or Snow; and it
comes complete with an Apple Pro
keyboard (that contains 2 USB ports)
and an optical mouse. The entire sys-
tfem sets up in @ snap and stands
sightly taller than a brief case (it is
only 15 by 1&inches wide and 17.1-
inches deep). It hardly takes up any
room, when compared to a PC with
a separate tower and monitor set-up.
Powered by a 500-MHz PowerPC G3
processor. the iMac DV SE also fea-
tures 30 GB of hard drive space; a
DVD-ROM:; a built-in 56K V.90 modem;
as well as built-in jacks for USB,
FireWire, and Ethernet cables. All
iMac DV models also support Apple’s
exclusive AirPort wireless technolcgy.
Purchased separately, the AirPort
assembly plugs into the iIMac and
allows the user to enjoy the freedom
of wireless networking.

A hearty bundle of software
accompanies the iMac DV SE. The
most notable is iMovie 2. Appie’s
latest contribution to the multi-

iMac DV SE

Powered by a 500-MHz PowerPC G3 processor,
Apple’s iMac DV Special Edition is a must for
fledgling artists and jaded PC consumers, alike.

media marketplace, iMovie 2
allows users to create desktop pre-
sentations that can be viewed on
the computer, published on the

Web, or even sent to VHS. A digital
camcorder can be connected via
the FireWire jacks.

Apple also offers a complete suite
of Internet-related utilities for use with
the iMac DV SE. Users can click on
www.gpple.com and register with
iTools. E-mail, 20 MB of virtual hard
drive space. a home page. and
child-safety settings are all part of the
iTools package. Note that you don't
have to own a Mac to enjoy the ben-
efits of Apple. Anyone can log on
and join at www.apple.com.

The user’s guide included with the
package contains all the steps
required to get your system up and
running. For those of us who have
been raised on Microsoft, have no
fear. The operating instructions are
concise and wuser friendly. In fact,
after a few minutes of tinkering, the
average user will be zipping along in
the Mac environment, Mac Os 9 is
the current version of Apple’s operat-
ing system, and it deserves praise for
its stability. Even under the burden of
video and audio multi-tasking, the
iMac DV SE seldom crashes.

WAL rhaaaradiohigtarvy. com.

The Need for Expensive Toys. There
is no question that the iIMac DV SE is
an incredible machine. Our biggest
gripe was the lack of peripherals.
Sure iMovie 2 is one of the best
video editors available, but what
good is a video editor without a
video camera? Sad, but true—in
order to truly reap the benefits of
the iMac DV SE, you will need a few
extra pieces of equipment. The going
rate for a digital camcorder is in
the neighborhood of $500 and up.
During our exploration of the iMac
DV SE. my associates and | had fo
rely on sample footage provided
with the iMovie 2 software.

The head of produc-
fion cited the iMac’s
small footprint as its

highlight. Thanks to

Apple’s innovative design,
the iMac DV SE does noft clutter up
the workplace. Also, the system
operates without fan noise. The sleek
package and quiet operation
removes distraction from the office.

Final Thoughts. It’s a vicious cycle.
It seems that the average computer
is only cutting-edge for barely hailf a
decade. Although CPUs are reach-
ing staggering speeds and 3-D
graphics improve on a monthly basis,
there are a few standards that will be
here to stay for at least another ten
years; and the iMac DV SE has those
standards. USB ports, FireWire, and
Ethernet are going to be with us for
some time—so if you are looking to
take the leap into the new millenni-
um, why not do so with the iIMac DV
SE? Apple is destined to lead the rev-
olufion in multi-media applications
with the help of its iMac line.

For more information on the iMac
DV SE, contact Apple, 1 Infinite Loop.
Cupertino, CA 95014; 408-996-1010;
www.gpple.com; or circle 80 on the
Free Information Card. p]
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Web Porrals

hether you prefer Yahool,

Lycos, or Ask Jeeves—a mat-
ter of personal taste—web portals
now come in a plethora of flavors.
These portals can range from
search engines to complex com-
munities. They are a dime a dozen
these days, and. because of their
abundance, we tend to take
them for granted. Yet, where
would we be without them? This
month, let's peer at some less
popular portals and learn what
they have to offer.

PONDERING PORTALS
Many of us spend time cruising
the Net in a seemingly endless
search for more information. Whether
that information is market analysis,
recipes, or current events, there is a
lot of it out there. This is where por-
tals come into the picture (or
should | say architecture), because
they (with the help of a browser)
are our links to the Web. Let’s exam-
ine some common portal features.

portal offers a

puter programs,

and agents to

Link Directory—This feature is like
an interactive phone book. Web
sites often contain a hypertext list-
ing grouped by interests. A simple
click of your favorite subject whisks
you away aboard your browser.
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Google has an expansive directory of links related to a plethora of topics.
The directory combines with Google’s search engine to form a valuable
Web portal.

Search Engines—Almost every

Search engines rely on compiled
directories of URLs. Specialized com-

agents, are responsible for crawling
the Net and gathering addresses
and errata. Improved programming
techniques can alliow those bots

known as data mining, in which data
is analyzed for related patterns in
order to refine search data.

Chat Rooms—What can one
say? Whether you want to be one
of a milion attendees at a virtual
symposium on culture in modern
society or just tell corny jokes to a
roomful of imbeciles, chat rooms

are available. Many portals offer
free chat rooms where people with
common interest can share ideas.

search engine.

called bots and Instant Messaging—These pro-
grams are growing more and more
popular. The ability to talk with
someone via the Net and across
the world is amazing. Of course,
instant messaging has managed to
fick a few “heavies” off. Ma Bell
wasn’'t tickled when people real-
ized they could use ICQ or Net-
Meeting as a long-distance carrier
of information. Neither were some
musicians happy when a budding
technology allowed users to form a
network for exchanging MP3 data
files. My guess is that instant mes-
saging and file swapping are here
to stay, and it's only going to get
better (or is that worse?).

perform a task

E-Mail—It is safe to say that
every ISP offers its clients an e-mail
address. There are hundreds of free
e-mail services available on the
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My Activity Web uses a selection of icons to help steer travelers around the
Internet. With an accent on “activity,” it is designed with enthusiasts in
mind. Whether researching the Human Genome Project or finding a dis-
count supplier, this site takes you where you want to go (virtually, that is).
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1QSeek promises to shake up a few of the old-timers. This alluring site

engages the viewer and supplies him/her with the “goods.” With games,
mail, chat and a hefty search engine, 1QSeek is a “convenience” stop on
Your cyber journey—the Piggly Wiggly of Portals.

..._ﬂ

w . s - h.-tr

_13-11

-.* Nm> j,nqup p——ry _.]ti‘ At il
jmm:m .l'i-'wri.u !Z'Il.m- Qh‘- F-:u-.:.p. B L e e B

#
% 33 Eihitey ( 8 7 i |
G S S ,_...-.. !
P STl {
o A - T
| RSTTRE T
BIver e, KD ' "'c -
P d LI L B ::" iy L,
Dirgctory with Ta3 N i
Manage Contacts. e L
o Bl |
_“' Aoy Etat
i 1
o
L £ I *

HotDmr\ offers a free service to fledgling portal proprietors. Insteud of brushing
up on languages and releasing a horde of bots, users can have the pleasure of
clicking through menus in order to design tkeir custom portal. Imagine being the
overlord of a virtual Penn Station—complete with newsstands and entertainment.

Net. Computer technology has
brought about an age of aliases
and alter egos. Thanks to e-mail,
not only can Granny see a picture
of the kids, but anyone can have
16 identities and the 16 GB of spam
to go with them.

Platform Servers—Sites like West-
Wood Studios and HEAT are fine
examples where you can get fogeth-
er with friends and strangers alike in
order to duke it out. Perhaps, you'd
prefer a simple game of Chess with
someone 7000 miles away. Portals
bring gamers together for some
good old-fashioned competition
(and bragging rights tool!).

IS IT BETTER TO SEARCH
OR GOOGLE?

Most browsers have a search
button on their tool bar, When users
click the search button, they are
usually given a list of search
engines. Google (at www.gocgle.
com) is an alternative to the ordi-
nary search engine in that it incor-
porates a system known as Page-
Rank. Created by Larry Page and
Sergey Brin (the founders of Google),
PageRank keeps a running record
of various Web sites’ popularity.
Each time a search is conducted
on a ftopic, Google searches its
database for the most popular
sites. Popularity is based on the
amount of “hifs” a site receives.

Google relies on its users for this
voting process. Google’s servers
poll computers while they are tally-
ing votes. This explains why there is

a privacy disclaimer on Google's
Web site. Some paranoid Web
surfers prefer to keep their business
under ftight security, and the
thought of someone snooping
around their system is disturbing.
According to Google’s “integrity”
statement, *Google does not sell
placement within the results them-
selves...A Google search is an
easy, honest, and objective way fo
find high-quality websites with infor-
mation relevant to your search.”

An excellent feature Google
offers is a toolbar that is download-
able free from foolbar.google.com.
This toolbar can be accessed while
running your favorite Windows-
based browser. With a click of the
"Search Site” button, Google wil
scan the site that your browser is
currently on for keywords. All key-
words are color-highlighted in the
text for ease of reading. Using the
"Page Info” button offers four
handy options—view a cached
version of a page, find similar
pages, view backward links, and
navigate up one directory in the
current URL. The cached image is a
snapshot from the Google archive.
This is useful if the servers happen to be
down for your choice. The backward
link option shows a list of pages that
are linked to the curent page. Pressing
"up” can take you from www.mon-
key.com/diet to www. monkey.com.
The Google toolbar saves time and is
always readiy available.

The Google Web Directory serves
as a topic-driven Web Portal. Google
makes use of the Open Directory
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Project (the largest human-edited
directory on the Web) and Google s
PageRank fechnology. Web surfers
can navigate the Web by clicking on
various topics of interest. This directo-
ry vaguely resembles the directory at
Yahoo's site. Sites are listed by order
of popularity, and hyperlinks are pro-
vided. Unlike most Web portals,
Google does not offer a community
for chatting. nor does it offer e-mail
services.

PICTOGRAMS A-PLENTY

My Activity Web (at www.myac
fivityweb.com) uses an inferesting
platform of finy pictograms that leads
to various searches across the Web.
There are over twenty different cate-
gories at your fingertips, such as
“locate/find,” “research/ gather”
and (my favorite) “goof-off.” Each
pictogram branches off into a more
refined search. allowing users to nar-
row down the numerous sites pertain-
ing to therr interests.

Web communities (e.g. AOL and
CompuServe) also use icons and
toolbars to help their users navi-
gate about the Net. Pictures have
served to inform us since we could
scribble on rock, and as times
change so do the pictographs. The
magnifying glass has become a
universal symbol for search, and an
envelope brings e-mail to mind.

ALTERNATIVES TO
THE MAINSTREAM
Chances are you already have
a favorite portal, but it never hurts
(Continued on page 52)
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Gerring Producrive With
SoFrware UriliTies

Every time Microsoft releases a
new operating system, the
question arises anew—What utilities
do I need for my computer? Computer
utilities are small programs that
help you work better with your
hardware or existing software.
Unlike application programs, they
don’t let you do anything externai-
ly, such as prepare aletter or budget.
To its credit, with each new ver-
sion of Windows (and in the past,
DOS) Microsoft has bundied in utili-
ties that you previously had to pay
extra for. Windows ME includes
tools for restoring corrupted system
files, sharing an Internet connec-
tion among multiple PCs and reat-
taching files that become frag-
mented; as well as viewing graph-
ics, deleting unnecessary files, and
backing up data and programs.

PRODUCTION-
BOOSTING TOOLS

The utilities Microsoft typically
provides are limited compared
with the numerous “third-party”
programs available—and this con-
tinues with Windows ME. That’s why
utilities remain popular. Five of the
top ten best-seling business soft-
ware programs are utilities (accord-
ing to the latest numbers from the
market research firm PC Data).

Whether you use a PC in a busi-
ness or home setting, utilities can
boost your productivity. They also
can be fun (in a “geeky” sense) to
experment with. However, there’s a
slight risk to such experimentation. On
rare occasions, poorly designed utili-
ties can corrupt other software.

The remedy typically involves

PartitionMagic’

Foryears, power ugers have

Create, Rosize, Spiit, Merge, Undeiete, and
Convert partitions without desti oying data!

the secret of

b

hard drives & harg

disk pastitioning. Dividing a hard drive into several pariitions lets you efficiently

o tems, programs, and data. Until PowerQuest's
PatiionMagic came 8long, modifying partitions was a nightmarish task
demanding that you back up your data, delete existing partitions, create and format
new partitions, reinstail the operating system and finally, restore the data (which
hopefully wasnt destroyed along the way). f you wanted to modify your
configuration, you had 10 repeat the entire, day-1ong process.

With exciting new functionality and ease of use, the world's most trusted

pattitioning program, PariitionMagic 6.0, now puls the benefits of hard-drive

partiioning within reach of everyone.

PowerQuest’s PartitionMagic has been around for quite some time. This utility is perfect for users
who have jumbo-sized hard drives and wish to organize their data in an efficient manner.

simply reinstalling the corrupted
software, though very infrequently
it can necessitate wiping your hard
disk clean and reinstalling every-
thing. What’'s more, when used
carelessly, some utilities can tem-
porarily disable a computer. In
organizational settings, some sys-
tem administrators restrict the use
of utilities to advanced users for
that reason.

The financial risk to using ufilities
is usually small. Most programs cost
lite and some are free—released
to the public by the developer in
an act of goodwil, to promote a
consulting or publishing business, or
to show off programming virtuosity.
Here’s a round-up of some of the
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best utilities on the market today:

Norton SystemWorks—This award-
winning suite is a product of
Symantec and can be ordered at
www.symantec.com/sabu/sys
works. Peter Norton popularized
third-party utilities back in the
1980s. After he sold the store to util-
ity powerhouse Symantec, his prod-
ucts kept their well-respected brand
name but sometimes experienced
the indignity of bug infestation. The
latest version of Symantec’s every-
thing-but-the-kitchen-sink utility suite,
Norton SystemWorks, seems stable.,
Included are top-notch tools for
system maintenance, debris clean-
up, and virus protection. The pro
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For Businesses and
Corporations

[l Communicate and coliaborate
with co-workers, customers
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Get up to 100MB of
personal space on the
Internet to manage and
store your documents,
photos and MP3s-anytime,
anywhere, any devicet
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In today’s fast-paced world, we always seem to be on the go. Now you can access your data from
virtually any on-line device via XDrive. This Web service offers personal users 100 MB of Internet

storage space—for free!

version also offers fax and drive-
imaging programs.

Norton AntiVirus—Set your “sites”
for www.symantec.com/nav, which
is home to this popular and protec-
tive program. Virus protection is the
most vital tool missing from all ver-
sions of Windows, and if you don't
have access to anti-virus software,
you can buy this award-winning

utility.

PowerDesk—Found at www.
ontrack.com/powerdesk,
PowerDesk allows you to take con-
trol of your files. One of the earliest
types of utility was the file manager.
Windows Explorer. which comes
with Windows, offers everything
most people need to copy, move,
and otherwise manage files. How-
ever, if you work with lots of files, you
can do better with PowerDesk. This
program was recently sold by its cre-
ator Mijenix o Onfrack, best kncwn
for its data recovery services. The
most useful improvements over
Windows Explorer are the two-
pane view of the files on your hard
disk and the bundled tools for work-
ing with zip-compressed files.

PartitionMagic—Point and click
your way to www.powerquest.
com/partitionmagic, the virtual
home of PartitionMagic. Dividing a

hard drive into “partitions” is an
effective way of keeping orgo-
nized if you have lots of programs
and data or run multiple operating
systems from one computer. This is
the best collection of tools for man-
aging these partitions. The most
innovative lets you quickly move
programs and associated files and
links from one partition to another.

TweaklE—Wander to www.
tweakie.com and see this nifty
Internet tool. As its name implies,
this smail utility lets you tweak IE—
Microsoft Internet Explorer. Among
other things, it can help you cover
your fracks when surfing by instant-
ly wiping out your history, cache,
and cookies lists.

Robolype—If you are tired of
repetitive typing, then browse your
way to www.zdnet.com/down
loads/stories/info/0,,0000HQO, .htmi,
for alook at RoboType. This free util-
ity. distributed by PC Magazine, lets
you quickly insert “boilerplate”
text—a word, phrase, or even
paragraph you use again and
again—in any program.

Al RoboForm—This gem is wait-
ing for you at www.roboform.com.
A free offering from Siber Systems,
this program instantly fills in those
pesky Web forms for you. The “Al”
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in the product’s name stands for
artificial intelligence.

XDrive—Here, at www.xdrive.com,
you can use this free Web service
that places a utility on your hard
drive. This program makes it easy to
store files offsite. You simply use
Windows to back up files, share
them with colleagues, or access
them from the road.

“l CAST A LEVEL-THREE-
COROPRATE-FIREWALL
AGAINST YOUR PUNY
VIRUS!”

Another type of utility that is vital
when surfing the Net over high-
speed access is a firewall. According
to Winn Schwartau (@ computer
security consultant and author of
the new and very readable book
Cybershock: Surviving Hackers,
Phreakers, Identity Thieves, Internet
Terrorists and Weapons of Mass
Destruction), personal firewalls are
almost required at this point, espe-
cially for people with high-speed
connections to the Net. Personal
firewalls work in two ways—they
block hackers from entering your
system; or if your system has been
breached. they block attempts to
send information back to the hacker.

DIGITIZED PARANOIA

On any given day, Internet
hackers try to breach my comput-
ers a half dozen or more times,
looking for a “server” to launch
attacks against others or trying to
plant “trojan” or “zombie” pro-
grams on my PCs to take control of
them.

I’'m not alone. If you have a full-
time Internet connection, you're in
the same boat. The media is full of
high-profile computer break-in
reports. One would think we were
in the midst of an all-out info-war.

Hacking (“cracking” according
to the purist) has been around
nearly as long as computers.
cracked it because it was there”
could well be a slogan describing
the mindset of a typical hacker,
often a bright, bored young man
with too much time on his hands
and too few scruples about what
to do with it. Hacking, however, has
become more of a problem lately,
for several reasons.
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POINT AND CLICK

Al RoboForm
~www mboform.com

McAfee.com Personal Firewall
W mealea.com

"Norton AntiVirus
WWW. symiariec. com/may

Norton Internat Security 2000
WWW. EMEanTec. cominis

Norton SystemWorks
WA symantec. com/sablysysworks

PartitionMagic
Qmmmum.mbarﬁmnmgic

PowerDesk
WHW.ONIrECK. COmYDoOwertiesk

RoboType
www. zdnat. comydownioads/storissAnfo/m, &
OOOOHO, htmi

TweaklE

XDrive

ZonaAlarm
wwiw ronelabs.com

it

Sophisticated hacking tools are
more widely available. Second,
hackers as a rule hate what they
regard as oppressive authority,
which is epitomized in their minds
by Microsoft, and Microsoft’s increas-
ingly visible products are being
attacked with a vengeance. Lastly.
with the growing popularity of
cable and Digital Subscriber Line
(DSL) modems, which unlike older
modems keep you connected to
the Internet as long as your com-
puter is turned on, more people
than ever are hacker targets.

HOW DO WE
PROTECT OURSELVES?
What to do, besides pulling the
plug and returning to typewriters
and calculators? As with computer
viruses, hard disk crashes, and
other potential disasters, keep
things in perspective. You can
make yourself nuts worrying about
all this. Forbes magazine recently
reported that a NASA security
expert became so obsessed with
stopping one group of hackers that

ZonaAtarm Pro I
Easy and Powerlul Netwock Secarity
ZoneAlarm Pro in

Valumg Fnong far
the Enterprise

ZoneAlarm

SRR

Downtoad ZoneAlarm Pro Now! u

Internet security for all users of always-on Internet-connected pCs,
whether in a small business office or home satting, and whether using an

the Enterprise ZoneAlarm™ Pro delivers powerful new features and comprehensive
More Infg individual or netwarked PC. Click here for mura infa.

ZoneAlarm Pro is compatible with Windows 95/98/Me/NT/2000
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ZoneAlarm is a firewall program that is downloadable for free from ZoneLabs. As more people reap
the rewards of high-speed access, cyber-vandals have turned their sights on the non-partisans. It is
a good idea to protect your system with a firewall when it is connected to the Web.

it may have destroyed his mamiage.

The truth is that computer use,
as with the rest of life, isn’t risk-free,
and any quest to create a risk-free
PC. network, company. or society is
self-defeating. You can’t stop all
the bad stuff. But what you can,
and should, do is reasonably mini-
mize the risks. Large organizations
have long taken extensive security
precautions, relying on experts.
These days. smaller businesses and
individuals are having to bone up
on security and take precautions
themselves, often without hired
help. The solution here, for many, is
a software program called a per-
sonal firewall.

PERFORMANCE NOTES

For a few weeks now ['ve used
both a cable and DSL connection
to test the three personal firewalls
that are getting the most attention.
| didn’t test BlackiCE Defender,
because it's more of an intrusion-
detection system than a full-
fledged firewall. Here is a brief
description of the three firewall
programs.

Norton Internet Security 2000—
This program (www.symantec.com/
nis) is the most comprehensive—
and expensive ($60/yean—of the
group. Along with a firewall, it
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includes tools for preventing virus
attacks, bamng access to porn sites,
eliminating Web banner ads, and
blocking “cookies” that some sites
place on your hard disk. It’'s easy to
set up, though as with all firewait
products, you have to delve into
the program to make the best use
of it.

McAfee.com Personal Firewall—
| found this program (www.mcafee.
com) too complex, and according
to the experts | talked with, it does
not adequately protect against
hackers who replace programs on
your hard disk with “Trojan” pro-
grams having the same name. It
costs $40 for a one-year subscription.

ZoneAlaim—Free for individuals
and $20 per year for businesses, this
firewall program (www.zonelabs.com)
is generating the most excitement.
It's easy to set up and surprisingly
sophisticated. One tool lets you
automatically block any incoming
and outgoing fraffic when your
screensaver kicks in. Another lets
you create different settings for a
corporate intranet.

One findl fip: Keep up with the lat-
est security bug fixes for your programs
by using their update features or visit-
ing their Web site. p]
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owadays, if you don‘t have

Internet access, you're consid-
ered disadvantaged. Advertisements
in all other forms of media—from
radio, to TV, to print—all refer you to
the “dot com” address of a vendor’s
Web site.

It's amazing how rapidly the
Internet has become an everyday
part of life. Ten years ago. if you
gave people your e-mail address,
they looked at you like you had
two heads. Five years ago, they
would smile, shrug. and ask for your
phone number.

SPEED IS WHAT
WE NEED!

With the Net so pervasive, it's
not surprising that Internet users fre-
quently demand more from the
Web. Broadband content is taking
a leap forward, so phone-line users
are quickly becoming frustrated
with the limitations of dial-up
access. It's gotten a lot easier to
provide rich graphic and even
motion-intensive content on the
Net. Unfortunately, sucking data
down through a 26-Kbps tele-
phone-line connection is often so
frustratingly slow that many users
simply abandon a site, rather than
wait a minute or more for a page
to load.

There have been a number of
approaches taken to improve the
speed and bandwidth achievable
over the dial-up telephone system
or POTS (Pain Old Telephcne
System). There are jacks in my
house where | can occasionally
get a connection as fast as 44
Kbps, but the majority of the times |
hook up to the Internet with an
average connection speed of 24
Kbps. Things have improved a
great deal from the days when we

The antenna must be installed and aligned by
professionals, a process that took just under
three hours on my installation.

used acoustically coupled modems
that meandered along at 300 baud.

THOU SHALL NOT
COVET THY NEIGHBOR’S
BANDWIDTH

For years, I've (not so) silently
suffered from broadband envy.
This condition was made worse
several years ago. when | held a
position in a company that used a
T1 connection to the Internet that
provided access speeds (over the
company’s network) of up to 1.5
MBps. Coming home each day to
24-Kbps access felt a lot like run-
ning the mile in under four minutes,
and then having both legs duct-
taped together the rest of the time.

That was years ago—during the
interim 1've been relegated to
crawling the Net at 24 Kbps (once
again). Advertisements for broad-
band, which are so common these
days. are just cruel jokes that rub
salt in my low-speed wounds.

A Digital Subscriber Line (DSL)
requires that the central office
(CO) that provides telephone ser-
vice to your exchange, be wired
for the capability. Patiently, | wait-
ed for that upgrade to happen to

WAL aherieaniadimahicstarv.com

TED NEEDLEMAN

my phone company. Now my CO
can provide DSL: however, it can’t
bring the service beyond 15,000
feet from the switch without use of
another switch or a repeater sta-
tion. My house, unfortunately, is at
18,600 feet—a bit more than a
half-mile too far.

Cable modems are the second
popular broadband alternative.
They require coaxial cabling—
which my home has—and a cable
company that has upgraded their
equipment at the cable head to
provide this service—which my
cable company hasn’t done.
People living in a different town
that is a mile away (and uses a dif-
ferent cable vendor) have cable
modem access. The inequality of
land-based systems is a pity.

HELP FROM ABOVE:
A SATELLITE’STALE
Though the odds were against
me, | finally have fast Internet
access. Recently, StarBand Com-
munications, Inc.—a company
formed by a partnership between
Gilat (a satellite communications
vendor). Microsoft, and EchoStar
(the company that provides
DISHNetwork satelite TV program-
ming)—started to offer satellite
Internet access to consumers in my
area. This isn‘t the first service of its
kind. Hughes Network Systems (a
division of General Motors) has pro-
vided its DirecPC service for sever-
al years. DirecPC is a one-way ser-
vice. You connect to the internet
over a standard telephone line at
a maximum speed of 33.6 Kbps
and download the sites at satellite
speed, which is about 400 Kbps.
The result is similar to hooking a 500-
gailon pool filter to Lake Huron; the
puny copper phone lines just
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aren’t tough enough to handie the
booming bandwidth of a direct,
two-way satellite transmission.

AND NOW, A LOOK AT
STARBAND

StarBand is a two-way service.
The user actually uplinks to the
satellite, from home, via a satellite
dish. The dish used is elliptical, and
measures 24 X 36 inches. A 1-watt
tfransmitter shoots the outgoing
data up to a satellite that main-
tains a geo-synchronous orbit
around the equator. The satellite
provides a link to a StarBand
ground-control hub that has a
high-speed Internet backbone
connection. The user’s browser works
through the StarBand pipeline, and
the data is transmitted back up to
the satellite where it is sent down to
your home-based dish.

The big advantage with satellite
connections is speed. StarBand is
aiming for an average downlink
(download) speed ranging from
400 Kbps during heavy usage peri-
ods to as high as 650 Kbps. The ser-
vice is asymmetrical, because
uplink (upload) speeds are consid-
erably slower than downlink speeds.
StarBand hopes for uplink speeds in
the area of 150 Kbps or so, though
I've yet to see anywhere near
those speeds.

StarBand service requires some
special equipment that makes it a
more expensive choice than either
DSL or cable modem. Initially, the
service will be sold through two
outlets—RadioShack and selected
DISHNetwork dealers. If you pur-
chase StarBand through Radio-
Shack, you will have to purchase a
PC with the special pair of Star-
Band interface cards already
installed, as well as the antenna
and professional instaliation. The
actual cost depends precisely on
how the PC you purchase is con-
figured, but it probably won't cost
less than a grand including the
antenna and installation costs.

There is a USB version of the trans-
ceiver available (§399), and it plugs
into an existing PC’s USB interface. At
the moment, this USB-compatible
transceiver is only avaiable from the
EchoStar dedlers. You stil have to
pay for the antenna and installation,
which adds another $200-$300 fo the

mix. One side benefit with both ven-
dors is that you can dlso purchase
DISHNetwork programming (though
it costs extra).

SETUP AND GO

My setup required a configured
PC. StarBand supplied a Dell OptiPlex
GX100 (a Celeron-based system
targeted at office use). It's not
fancy, and it came with a 15-inch
monitor; but it also came with a
built-in Ethernet adapter that |
quickly put to good use.

The equipment was shipped direct-
ly to my house, along with a huge box
for the antenna. An gppointment was
made so technicians could meet the
parts at my home and complete the
install. At the appointed time, the door-
bell rang, and the installers appeared
ready 10 go.

One worry | had was whether |
had the direct line-of-sight to the
southern or southwestern sky need-
ed for satellite communications.
StarBand uses one of two satellites,
and there must be nothing (such
as trees) that blocks the antenna’s
“view” of one of those satellites. A
quick site survey performed by the
technicians proved that the anten-
na could be mounted on my roof,
where it has a great “view" of the
satellite. The installer could have
also put the antenna on a 5- or 7-
foot pole in either the back or front
yard (if that had been required for
a good line-of-sight).

The antenna was mounted on
the roof, and two cables (one for
the transmitter on the antennq, the
other for the satellite receiver)
were run down the side of the
house, through the wall, and to a
faceplate on the wall near were
the PC would be kept. The PC was
set up, and a set of coax cables
was used to form a connection
from the two cards in the comput-
er to the wallplate. The technician
then had to align the antenna for
the best signal-to-noise ratio (8:1 is
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the ideal). This process attains a
peak signal from the satellite’s bea-
con frequency. The entire process
took about three hours. When it
was finished, | was able to launch
Internet Explorer, and browse the
Web—fast!

PERFORMANCE REVIEW

At the moment, StarBand does
not support AOL so | have to access
AOL through a standard dial-up con-
nection. | can, however, check my
AOL e-madil through my StarBand
connection via AOL's Web site,

The StarBand service has been
fantastic so far. I've noticed a drop in
speed during heavy rain and snow-
storms, something that all satellite sys-
tems suffer from (this is due to the
fransmitter power being factory set,
because an increase in transmitter
power can “cut” through Inclement
weather). Downlink speeds have
been excelent and in most cases
faster than StarBand claims—with
650-Kbps speeds common, and
even burst downloads of more than
1 Mbps. Downlinks can often take
place at about 2 MB a minute!

This service, however, doesn’t
come cheap. In addition to the
upfront expense for equipment and
installation, the monthly service
charges ($59/mo from RadioShack
or $69/mo from DISH-Network; each
based on a one-year commitment)
are considerably more expensive
than the $30-$40 per month that DSL
and cable usually go for. At the same
time, since | can’'t get either of these
less expensive alternatives, the
money StarBand charges is not
unreasonable. The service finally
gives me high-speed Internet access
and is definitely worth the price in my
location!

PARTING WORDS

As with DSL and Cable modems,
StarBand service is always on. This
condition presents a security prob-
lem, especially because |'ve set up
the Dell as an Internet gateway on
my home Ethernet network. I'll
detail how we networked our fast
internet access, as well as some of
the precautions you need to take
with “always-on” service, in the
next column (See this month’s
"Digital Domain” for further discus-
sion of security issues). p]
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Sweerer Sound

One of the easiest upgrades to
perform on your PC is replac-
ing the speaker system. After all,
what could be simpler? Just unplug
the old speakers, and plug the new
ones in.

Actually, performing this upgrade
(except in certain circumstances)
is easy. Choosing the right set of
speakers, however, becomes more
involved. As with most purchases,
it's a matter of matching needs,
wants, and budget. However, with
speakers, an additional factor
comesinfo play—personal preference.

This fime around, we’ll look at a
couple of different approaches to
upgrading your speakers. Let’s
examine some of the features and
specifications you should consider
when shopping around for a new
sound system for your PC,

SPEAKERS:
TWO, THREE, FOUR,
OR MORE?

Today's speaker systems come
in lots of varieties and with a differ-
ent number of components. Generaly,
the most popular use either two or
three pieces. A two-piece set of
speakers has one speaker for the
left channel and another speaker
for the right channel. A three-piece
set adds a third speaker, cailed a
subwoofer, specifically for bass.
The subwoofer handles the bacss
chores of both left and right chan-
nels, because the lower frequency
bass sounds are non-directional
(they are “felt” instead of heard).

DO YOU PREFER
THEM FLAT?

Some of the wilder-looking mod-
els use flat-panel speakers for the

The FPS2000 surround-sound system from
Creative Labs features Cambridge Sound-
Works-designed satellite cubes (4) and a 25-
watt sub-woofer. The FPS2000 is a must-have
for any serious gumer.

left and right channels, though
even these “flat” speaker sets use
a standard cone driver for any sub-
woofer. True flat-panel speakers
have been around for decades in
the audio world. In fact, | remem-
ber having a set of PolyPlanair flat-
panel speakers on my stereo in the
late 60s.

There are two designs of true
flat-panel speakers that are preva-
lent in today’s market. The first
design can be found in Sonigistix’s
Monsoon brand speakers. The
design uses an expanded flat
foam panel with a voice coil. The
second approach, used by com-
panies such as Benwin, incorpo-
rates a NTX transducer into the
design. This fransducer is a special
device that attaches to any flat
panel—turning the panel into a
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sound radiator.

After testing both types of flat-
panel speakers, | found similar
problems with each of the two
aforementioned designs. Flat-panel
speakers radiate from the front as
well as the rear, so sound radiates
in two directions from the speaker.
When trying to achieve a sharp
sense of directiondlity (i.e. environ-
mental equalization), speakers that
have multiple directions of sound
output tend o be very difficult fo
align. | really like being able to
aurally “locate” instruments and
performers “on-stage” when listen-
ing to music. If you generally don’t
make use of this capability, you
obviously won’t be annoyed by
the limitations of flat-panel speak-
ers. Many games, however, make
extensive use of directional audio
clues. If directional capability is not
a factor to you, then a monaural
sound system will more than suffice.

The biggest drawback with
most flat-panel speaker systems is
the big “hole” in the lower mid-
range. Voice falls within this mid-
range, and often vocals seem
muddy and weak. Subwoofers can
make up for this poor bass response
in desktop satellites. Most flat-
panel radiators are good at repro-
ducing treble, but usually very
weak in the mid-range. Monsoon
has dealt with this by including a
standard cone-type driver in some
of its “flat-panel” systems. This breaks
up the flat siihouette, but improves
the overall response.

AFFORDABLE

AUDIO SOLUTIONS
Standard technology speaker

systems have improved dramati-
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cally over the last several years.
I've recently tested several inex-
pensive sets of speakers that deliv-
er quite creditable sound and cost
well under a hundred bucks. Here
are two fine examples of comfort-
ably priced sound systems that are
available.

Yamaha—Yamaha's new YST-
MS201s (§50) are outstanding. They
use a set of 9-inch tall, 2-inch wide
satellites and a compact sub-
woofer, With a total weight of less
than 9 pounds, these speakers put
out a room-filling 30 watts of power
and sound great. The thin tower
satellites use an oval cone
diaphragm that provides excellent
mid-range adlong with the treble. A
large power switch/volume control
is conveniently located on one of
the satellites, and each speaker
can pump out about 6 watts. The
subwoofer uses a 4.5-inch driver,
puts out a maximum of 19 watts,
and has a wood case. The dense-
ness of wood is a desirable feature
in a subwoofer, as the additional
mass of the case lets the sub-
woofer handle deep notes better
than a tightweight case.

MidiLand—For a bit more
money, MidiLand’s ($70) three-
piece S4 3050M puts out a bit more
power (about 50 watts). This system
also has two satellite speakers and
a subwoofer, though MidiLand’s
approach is a little different from
Yamaha's. The satellites each use
a single 2.5-inch acoustic suspen-
sion driver, mounted in a small case
made out of areinforced resin that
provides more heft than most inex-
pensive plastic cases. This seems to
give the 5S4 3050M’s mid-range
slightly more mellowness, though
treble response is a little bit flat.
Each satellite puts out up to 10
watts. The subwoofer is a 6.5-inch
drive, mounted in a case made
from MDF (Medium Density Aber-
board). which gives the case a
nice heft. The sub-woofer’s 30-watt
output has excellent bass response
and is crisp without being “boomy.”

ROUND AND ROUND

If your PC is fairly new or if
you've recently upgraded your
audio card, you might want to

SOURCE INFORMATION

{Benwin) Kwong Quest, LLC.

1116 Coiner Court

City of Industry, CA 91748

626-035-8888

Waw, banwin. com

CIRCLE 110 ON FREE INFORMATION CARD

Creative Labs, Inc.

(Cambridge SoundWorks)

1901 McCarthy Blvd.

Milpitas, CA 95035

408-428-6600

www.soundblaster.com

CIRCLE 111 ON FREE INFORMATION CARD

MidiLand Inc.

3410 Pormona Blvd.

Pamona, CA 917688

900-505-1568

W rmicifand.com

CIRCLE 112 ON FREE INFORMATION CARD

Saonigistix Corp. (Monsoan)

11782 Hammersmith Way, Suite 201
Richmond, BC

Canada V7A 5E3

BO4-271 2237

W W, SOngstiE, com
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Yarnaha Corporation of America
Consumer Products Division

G600 Orangetharpe Awve.

Buena Vista, CA 90820

714-522-9011

www. yamaha.com

CIRCLE 114 ON FREE INFORMATION CARD

consider moving up the ladder
somewhat. Many of the newer
audio cards are capable of pro-
viding more than just left and right
channels of audio. Depending
upon the type of card your PC has,
it may be able to provide as many
as six different channels of output
(commonly referred to as a 5.1
configuration). This is common with
cards that have Dolby Digital 5.1
decoding capability. These cards
provide five discrete channels of
audio—left- and right-front chan-
nels, left- and right-rear channels,
and a front-center channel—as
well as a sixth (the *.1") channel for
the subwoofer.

All of the new Sound Blaster Live!
models produced by Creative Labs
have this technology, so it won't
come as a surprise that one of the
more popular surround-sound sets
of speakers aiso comes from this
vendor. The Four-Point-Surround
FPS2000 ($150) is marketed under
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the guise of Cambridge Soundworks.
Cambridge SoundWorks is a compa-
ny founded by audio legend Henry
Kloss. In a successful merger,
Creative purchased Cam-bridge
SoundWorks several years ago.

The FPS2000 is not a true 5.1 set
of speakers, in that it lacks a speak-
er for the front-center channel.
While it's suitable for home-theater
use, it's really targeted toward a
gamer who wants to become fully
immersed in the gaming experi-
ence. There are a guartet of com-
pact satellite speakers, each of
which can put out up to 7 watts,
and a 25-watt subwoofer that
packs a wallop inside a standard
case. A variety of mounting options
are provided for the satellite
speakers, which include four small
desk brackets and a pair of 4-foot
tall speaker poles. A separate vol-
ume control puck is provided, and
it plugs into a connector on the
subwoofer to allow you to adjust
the volume remotely. You can also
adjust the bass balance from the
subwoofer,

Hooking up the FPS2000 is a bit
more involved than with some of
the less expensive systems. Con-
nections between the subwoofer
and satellite speakers are made
with heavy pigtailed speaker wire.
You can connect the speaker sys-
tem to the sound card with either
two mini-RCA plugs. or you can use
the mini-DIN-to-mini-DIN cable pro-
vided for SoundBlaster Live! cards.

Overall, the FPS2000s are just a
bit light in the mid-range, com-
pared to several of the other sys-
tems I've tested. But when you've
placed the satellites, and use it
with a Sound Blaster Live! card,
aural placement is outstanding.
With some games you can literally
hear someone coming up behind
you. That's realistic enough 1o raise
the hairs on the back of your neck,
which is preftty much all you can
reasonably ask fromm any game.

CONSIDERING A
SOUND INVESTMENT
The bottom line when looking
for new speakers is that you should
really try to listen to the speakers
that you are considering purchas-
ing. This can be pretty difficult,
(Continued on page 64)
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LCD Windows

switched display panel

that depends on

CONRAD HOFFMAN

ity tipped the scales at upwards of 50 Ibs!

A liquid-crystal display (LCD) is an electronically handle was attached. Some examples of that mental-

changes in the reflective properties of liquid

crystals when exposed to
an electric field. LCDs are
found all around us, from
cell phones to car radios to
information kiosks at the
local mall. However, when
we hear the phrase “LCD,”
our first image is of a lap-
top computer.

indeed, the portable-computing market was a dri-
ving force behind the development of LCDs. How
many of us remember the “transportable” or “lug-
gable” computers from the early 1980s? Back then,
any computer could be designated “portable” if a

Learn about liquid-crystal displays
by converting a surplus LCD
panel into a variable-density,

remote-controlled window.

That's hardly my definition of portable

Liquid-crystal  displays
were one of the first major
breakthroughs in freeing
portable computers from
the confines of the wall
ouflet. Unftil then, displays
were usually  miniature
cathode-ray picture tubes

(CRTs) or the more exotic vacuum-fluorescent displays.

WWAWLameraaaradiohisetary com

Both systems required high vcltages, commiplicating the
power-supply design and increasing the computer’s
current consumption.

The advent of liguid-crystal displays Jdropped the
voltage requirements to only a few volts—easily sup-
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TOP GLASS
LCD DISPLAY

T
TO POWER SOURCE
CONDUCTIVE

PAINT

(SEE TEXT)

Fig. 1. A dot-mairix LCD display uses rows and columns of electrodes to form the display pixels.
Connecting all the rows and all the columns together allows the display to be treated as having one
large column and one large row. Shorting the individual electrodes together makes all of the elec-

trodes respond in unison to changes in the DC voltage across them.

plied by batteries—and the curent draw to the
microamp range. The prospect of a battery-operated
computer was now a reality!

The ensuing explosion of the portable-computer
industry had (and to this day. still has) a fortuitous side-
effect for the hobbyist and experimenter: vast quanti-
ties of older LCD panels appearing on the surplus mar-
ket as older laptop designs are superseded by the lat-
est and greatest offerings.

Rather than letting those displays end their days in
a landfill that will someday come back to haunt our
grandchildren, let’s see what we can do to recycle
and reuse some of that ancient technology. To that
end, we present the LCD Window project—a variable-
density, remote-controlled window made from now-
obsolete and surplus laptop LCD panels.

A Closer Look At LCD Technology. Liquid crystals are
chemical mixtures that behave like crystals in an elec-
tric field. An LCD panel is an assembly of glass plates
with transparent, conductive electrodes that enclose
a thin film of liquid crystals. Those electrodes can be in
whatever form is needed for the type of display.
Examples include bars arranged in the traditional form
of seven-segment display digits (useful for a clock or
watch) or special word phrases or pictures (sometimes
used in car stereos). The version that we’re going to
concentrate on has a matrix of closely spaced dot
electrodes that are suitable for reproducing text or
graphics on a laptop computer.

The liquid-crystal material has the unusual property
of polarizing light. Normally, light waves vibrate in ran-
dom directions. If you shine a flashlight across a room,
some of the light waves are oriented vertically (up and
down) as they cross the room. Other waves are hori-
zontal, weaving side-to-side in their fravels. Of course,
light is not restricted to those two planes; the waves
travel along an infinite number of planes as they streak
across the room.

When light passes through a polarizing filter, only the
waves traveling in a particular plane are allowed to
pass through: the rest of the light is blocked. A liquid-
crystal display has such a polarizing filter in it. The lig-

BOTTOM GLASS

uid-crystal molecules, when a volt-
age is applied selectively across the
electrodes, are rearranged to form
a straight or twisted path that polar-
izes the light passing through. A
polarized filter at the rear of the dis-
play either blocks or passes the light,
depending on the polar orientation
of the light. If the light is blocked,
that region becomes dark and
forms whatever character (a square
pixel in our case) is defined by the
shape of the electrode.

SILICONE
COATING

Electronic Shades. The panel that
we’ll be using for the LCD Window
project is a dot-matrix array that will
be wired to form a light shutter. All of
the dot electrodes will be wired to
respond in unison so that the complete panel is either
nearly tfransparent (to let light pass through) or nearly
opaque (o block incident light). The usual circuitry
and “drivers” (from the hardware, not software, point
of view) that creates the text and graphic patterns are
not used.

Typically, the drive transistors used in LCD displays
are intended for binary operation; they turn the dis-
play elements fully on or fully off. Since we don’t need
any fancy pictures or words, we can simplify the con-
nections by wiring all of the elements together. Dot-
matrix displays have rows and columns of electrodes.
Where the electrodes cross, they form the individual
display dots (also known as pixels—short for picture
elements), What we do need, however, is the ability to
control the intensity of “on” and “off” for the display.

Those of us who are somewhat familiar with how
LCDs work know that they need some form of AC sig-
nal (usually on the order of a few hundred Hz) for prop-
er operation. However, it is DC that can control the
amount of "twist” in the crystals and, therefore, the
amount of light that passes through. To say it another
way, the light transmission through the panel is alinear
function of the applied DC voltage.

Acquiring The LCD. As much fun as it is to learn about
LCD technology. getting your hands on an actual
panel and performing experiments represents the
“fun” side of education. Once you gain some hands-
on experience in working with LCD panels, you'll start
seeing that there are many possible practical applico-
fions for a light shutter. One such example might have
to do with controling plant exposure to light in a
growth experiment. How the LCD Window is used is lim-
ited only by your imagination.

Obtain a suitable LCD panel that measures at least
6 x 9inches. At the time that | made my original exper-
iments and tests, surplus Epson LCD panels were read-
ily available, low in cost, and reliable. Although the
editors frown on projects that rely on components
from the surplus market, LCD panels are available by
the milions. New, unused, and RFE (removed from
equipment) devices can be found at a wide variety of
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Fig. 2. A basic control for the LCD Window (A) varies the battery voliage
with a simple potentiometer. If you'd like automatic control, a simple 555
timer wired as an oscillator (B) switches the LCD Window from transpar-
ent to opaque with a “snap”-like response. For a gentler transition, a tri-
angle wave is buffered and amplified (C).

prices and quantities. I've included a sidebar that,
while not exhaustive, will give you a good start in find-
ing suitable LCD panels.

Furthermore, I'm going to assume that you have
LCD panels from Epson America, Inc. and that you're
intelligent enough to figure out any differences
between your panel and mine. LCD panels made by
other manufacturers will work, but differences in their
construction might require that the reader perform
tests to determine if their response differs from that of
the panel described here and modify the instructions
accordingly.

A note of caution before we begin: Handle the LCD
panel carefully because it is made of glass and is eas-
ily broken or chipped. You should also wear safety
glasses while working on this project to prevent possi-
ble eye injury should the glass break.

Panel Disassembly. If you got a panel as a surplus lap-

— -
PARTS LIST FOR THE SIMPLE PANEL CONTROL
i (FIG. 2A) ;
E ey
B1—Battery, 4.5- to tovolts ;
R1--1-megohm potentiometer
51—Single-pole, single-throw switch £
ooy e o S, - N LEms W
PARTS LIST FOR THE “SNAP-ACTION" ¢
« . AUTOMATIC CONTROL
R (FIG. 28B)

C1—47-pF, 16-WVDC, electrolytic capacitar
IC1-—LM555 timer, integrated circuit

Rt—47.000-0hm, Y-wall, 5% resistor e
Rz—l{m,thy-uhlr|, W-wak, S%QIcsistﬂr

ey

&

- PARTS LIST FOR THE “GENTLE-ACTION”
AUTOMATIC CONTROLLER
1 (FIG. 2€)

Cl—47-pE, 16-WVDC, electrolytic capacitor

[C1—LMS555 timer, integrated circuit %
Q1 —2N390d NFN silicon transistor
, R1—47,000-0hm, ¥-watt, 5% resistor

R2—-100,000-0hm, H-watl, 3% resistor

E3 ---1(@}-nhﬂl, K—wml.»j% resiskor ;

top display, the first procedure is to disassemble the
frame and remove the LCD panel. With needle-nose
pliers (again, I’'m assuming an Epson assembly), bend
the 20 locking tabs positioned around the metal frame
of the LCD panel so they are parallel with the edges.
Turn the module over and lift the metal part of the
frame away from the plastic part. exposing the LCD
panel and its circuitry. A glass polarizing sheet is locat-
ed on top of the panel. Mark its orientation with
respect to the original assembly with a china-marking
pencil, lift off the sheet, and set it aside. The marks will
be helpful in reassembling the panel correctly.

Remove the LCD panel from the plastic part of the
frame and place it on a clean, softly padded work sur-
face. Observe how the flexible circuits are bonded to
the three edges of the panel. Cut the flexible circuits
parallel to the edges of the display with a small pair of
sharp scissors and discard the narrow circuit boards.
Be sure to handle the LCD display carefully while cut-
ting the flexible circuit to avoid cutfting yourself on the
sharp edges. Peel the remaining flexible circuit from
the panel with needle-nose pliers or sharp-pointed
tweezers.

It is likely that some of the adhesive used in assem-
bling the LCD panel will remain on the glass. Remove
this adhesive by first applying acetone or other suit-
able solvent/remover to the residual adhesive with a
cotton swab. Then remove the softened adhesive with
a clean, soft cotton cloth. Do this adhesive removal in
a well-ventilated room and avoid touching the solvent
or breathing its vapors. Such chemicals are downright
nasty and can have far-reaching health effects
through the years.

wwaana aaaricanpadinhbictaorn, cam
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Obtain some standard five-inch
lengths of HB pencil leads for
mechanical draffing pencils at an
art- or office-supply store. This type
of lead is soft (similar to the lead in
No. 2 pencils) and has the appropri-
ate conductivity for this project.
With an ohmmeter, verify that a five-
inch length of the pencil lead that
you use has a resistance of less than

+

BATTERY

L -1

LCD WINDOW

Fig. 3. This circuit will automatically control the LCD Window's opacity. A cadmium-sulfide photocell
is the sensing element that places an additional load on the battery, dropping the voltage at the panel.

Electrical Connections. The applied DC voltage reach-
es the dot-matrix electrodes of the LCD panel through
semi-fransparent conductive traces, typically made
from deposited tin oxide. These can be seen with a
magnifying glass in good light. In this project, all fraces
will be short-circuited together by a conductive paint.

Commercial conductive paints and coatings, such
os silver-bearing lacquers, are available from special-
ized suppliers. but they are expensive and difficult to
obtain in the small quantities that you will need for the
LCD Wwindow project. Moreover, high-conductivity
paint is overkill in this project because the LCD panel is
a high-input-impedance device. What | did was to
create my own form of conductive paint from pencil-
lead shavings mixed into a binder chemical. While the
resulting product is not to the low-ohmic standards of
the fancy stuff, it's cheap to make in any quantity that
you need. Even if you don’t build the LCD Window, this
little formula might come in handy some day in some
“McGyver’-esque way.

The basic plan is to mix a fast-drying lacquer or
model-airplane dope with carbon powder prepared
by crushing or scraping “HB” pencil iead. Any brand of
clear nail polish is a suitable substitute. 1t is easier to find
and, while still an unhealthy chemical to inhale, is eas-
ier to work with than lacquer and easier on the body
than dope fumes (why do you think they call it
“dope?”)

10 ohms.

Place the lead on a piece of
clean paper and scrape its surface
B with a razor blade or hobby knife to
produce a fine carbon powder.
Prepare about a quarter teaspoon-
ful. Add the binder (nail polish, lac-
quer, dope, etc.) to the powderin a
clean glass bottle that can be
capped to make a viscous paint.
Mix the filings with a clean glass rod
until an even consistency is obtained.
When applied as a thin coating and
allowed to dry, this mixture will have
a fairly high resistance, but it will be

adequate for short-circuiting the
conductors on the LCD panel.

Some experimentation might be
required before you arrive at a satis-
factory mixture. Make up a small
test batch and record the quantities
in the mixture for later reference.
Brush a 5-inch strip of the paint on a
piece of paper and let it dry. Note that this mixture
might not develop full conductivity until it has dried for
eight to ten hours.

Measure the resistance of the dried sample. It
should have a resistance of less than 100,000 ohms per
inch. If you can’t get a low enough resistance reading,
make a new batch by grinding the pencil lead to a
finer powder and add a higher percentage to the
binder. In general, the finer the powder, the lower the
resistance value.

After you are satisfied that your conductive mixture
will give the proper results, apply a stripe of the mix in
a thin layer across the short edge of the LCD panel
where the flex circuit was originally bonded. This will be
one of the voltage-input strips. Repeat this procedure
for the long edges of the panel. Allow the conductive
paint around edges to dry completely.

Cut the insulation from about a three-foot length of
lomp cord and strip out some of the 18- to 14-gauge
bare copper conductors. Place a thin wire close to the
conductive paint and temporarily tape the ends to
clamp the wire flat against the paint. Apply a bead of
siicone RTV sealant over the wire and conductive
paint on the LCD panel edge to bond the wire to the
paint. Be sure that sufficient lengths of bare wire pro-
frude from the ends; you'll need to make connections
later to power the panel.

When the silicone sealant has set compiletely,
replace the polarizer on the panel the same way it

WWAAL adRecaatadiohistary com
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was when removed. Test the panel by applying 5 volts
DC across the connections. There might be gradations
in shading between the inner and outer surfaces of
the panel, but it should be nearly uniform over most of
the panel. If the LCD panel switches cleanly from
opaque to fransparent, reinforce the connection wires
by coating them with liquid epoxy to prevent the wires
from separating from the dry conductive paint.

If the panel does not switch, examine ifs edges for
breaks in the conductive paint, short circuits, or poor
connections. Make any corrections needed so the
panel will switch as required.

When you are satisfied that all the connections
have been made satisfactorily, wrap the edges of the
panel with vinyl electrical tape to protect them. You
can either reinstall the panel in its original large frame
or build a small wooden frame for it.

Controlling The Shades. You shoud now be able to con-
frol the light fransmission through the panel by connecting
a variable DC voltage from 0 fo & volts to the connection
wires. Maximum transparency will occur when the volt-
age is about 3.6 volts DC. The paolarity of the applied DC
is not critical for this project, and current drain is very low.
Figure 2 shows three different power-supply circuits for the
remote-controlled window. Figure 2A is a simple
adjustable DC supply with a 1-megohm panel-mounted
control potentiometer that will vary the voltage and. as a

SOURCES OF LCD PANELS

While it is impossible to predict the supply of a particular item on
the surplus market, here are a few dealers that carry LCD displays
on a regular (or semi-regular) basis:

All Electronics Corp.
P.O. Box 567

Van Nuys, CA 91408-0567
818-904-0524
www.allelectronics.com

B.G. Micro

555 N. 5th St., Suite 125
Garland, TX 75040
972-205-9447
www.bgmicro.com

ECSC

{Electronics and Computers Surplus City)
P.O. Box 3148

Redondo Beach, CA 90277
310-217-8021

www.eio.com

General Science & Engineering
PO Box 447

Rochester, NY 14603
716-338-7001
www.gse-science-eng.com

Marlin P. Jones, Inc.
P.O. Box 12685

Lake Park, FL 33403
800-652-6733
www.mpja.com

Mounting several LCD panels in a window frame makes for an electrical-
Iy dimmable window—a verv “fururistic” upplication!

result, the opacity of the window. Figure 2B is a circuit that
wil change the windcow from opaque to transparent at a
preset cyclic rate, sncpping the panet on and off due to
the squarewave nature of the output. If you'd like to have
that automatic control in a somewhat less-abrupt style,
Fig. 2C is a circuil (modified from Fig. 2B) that will fill that
need. The squareawcve output of the 555 is ignored.
Instead, the triangle wave that appears on the timing
capacitor (C1) is buffered and amplified by Q1. The gen-
fle slopes of the output gradually shift the window from
fransparent to opaque and back o transparent at the
same rate as the circuit in Fig. 2B.

In Figs. 2B and 2C, if R1 has a value of 47,000 ohms, R2
has a value of 100,000 ohms, and C1 has a value of 47 uF,
the on/off cycle time is from 2 to 3 seconds. However, this
can be increased by increasing the value of Cl.

Window Experiments. You ccn simulate the response of
light-sensitive lenses with the LCD Window. By con-
necting a cadmium-sulfide (CdS) photoconductive
cell in the circuil as shown in Fig. 3, the opacity of the
window will be controlled by the photocell. The pho-
tocell will provide negative feedback, continuously
adjusting the panel to maintain constant light trans-
mission. Set the potentiometer so that the window is
nearly opaque in bright light.

If you move your hand over the front of the panel,
interrupting the light source and shading the photo-
cell, the panel should instantly respond by allowing
more light to pass. You can also position two or four
panels in a sash and mount it over a window where it
will act as an automatic solid-state Venetian blind. 3
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B ELECTRONIC TECHNOLOGY TODAY INC.

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

INVENTORY BLOWOUT SALE

/
\\ FREE GIFT \
\\ W\th any order oVer $15 ° \,

\ (while supphes last) \
\ v

* ALL CANADIAN CHECKS MUST CLEAR THROUGH AN AMERICAN BANK

BPO7 ... 100 Radio HOOKUPS ... ... ..ooviiiieiaereirens, $300 BP302 ...... A Concise User's Guide to Lotus 1-2-3 Release 3.1 .......... ... $5.99
BP36 . . . .50 Circuits Using Germanium, Silicon & Zender Diodes ....... .$299  B8P304 ... ... Projects for Radio Amateursand SW.LS ...................... $5.99
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Stem the Rising Tide with This
ELECTRONIC PUMP
ONTROLLER

JAMES J. BARBARELLO

Worried that your house will drown
if you’re not there to flip the pump
switch or oversee its operation?
Ease your fears—our Pump
Controller will watch for when the
floodwater gets too high!

ater is essential for life. Unfortunately, too
Wmuch water can range from just a bother to

life threatening; it's all a matter of quantity.
With all the hurricanes and other natural disasters of
late, there’s been an increase in flooded houses and
basements. Many homeowners have had to put sump
pumps into service to keep their property dry. For those
of you not yet enlightened, a sump pump is a water
pump driven by an electric motor. It is placed in a pre-
formed hole in the basement floor (called the sump
hole). Ground water, collected in pipes under the floor,
is directed to and collects in the sump hole. When the
collected water rises t0 a pre-determined level, the
pump is triggered. The water is pumped out of the
basement, and the lowered water level in the sump
hole turns off the pump. Like a spider in its web, the sys-
tem then lies in wait for more ground water to collect.
When everything works right, a sump pump ensures a
dry basement.

The control mechanism on many moderately priced
sump pumps is a microswitch that is activated by a
lever arm, which is, in turn, activated by a rod-and-
float mechanism. As the water rises, it raises the float
and the attached rod. That movement forces the
lever arm up until it trips the switch, turning the pump
on. As the water is pumped out, the float lowers and
eventudlly pushes the lever arm down, disengaging
the switch (and turning the pump off).

Over the years, I've experienced continual prob-
lems with this type of control mechanism. The float’s
seams periodically open up. causing it to take on
water. The waterlogged float will not trigger the pump,
and a flooded basement resulted. Other times, the
float gets lodged against the side of the sump hole,
with the same result. Still other times, the float triggers
the pump. but does not come down again. This keeps

s give your father ten mere seconds...

! then I'm going in after him
. and turning on that sump pump myselfl .

the pump running until it eventually burns out.

If we can eliminate this mechanical control mech-
anism—the “weak link” in the chain—and replace it
with a fully electronic one, we’ll have a much more
reliable device with no moving parts. The result of that
research is the Electronic Pump Controller presented
here. This unit can also be used for situations other than
a sump pump. such as where a pre-determined level
of electrically conductive liquid is required—a labora-
tory or manufacturing area, for example. Best of all, it
uses just a few commonly available integrated circuits
and associated components.

How It Works. It should be an easy matter fo sense
water level due to water's electrical properties—
namely, conductivity. Just place some probes in the
sump hole and connect them to a simple control cir-
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their outputs at a logic low) level.
Placing a short circuit across either
of the switches changes its inverter’s
output from logic low to logic high.

RMI
10 MEG

AAA

Alternatively, we can cause a state

change by bridging the switch con-
tacts with a material that has a con-
ductivity of about 400,000 ohms or
less. So, we can replace the switch-
es with simple contacts and have
the liquid perform the switching
action...as long as its conductivity is

A A

@ @1
s1

HIGH LEVEL SENSE

82
LOW-LEVEL SENSE

° o

less than 400,000 ohms.

<AAA

o - # +5V DC
R3
% R4 2200
+ 22K L
i hRII1E
D4 4 3
1N4148 1.,
L | li i-_‘
:
1 MEG 3
[ o !
IC1-b T IC1-c » §
1/6 CD4049 | 8 1/6 CD4049 D1
D2 1N4148
R5 1N4148
100K
Sy 53
TEST/ I-I
MANUAL RUN 'i*

\AA S

Diodes D4, D5, and R4 comprise a
discrete-component anp gate. The
outputs of IC1-f and IC1-b must both
be high for IC2-a, a D-type flip-flop,

RI.t)
10 MEG

SENSE
COMMON

R7
22K

IC1-a
1/6 CD4049

Fig. 1. The Electronic Pump Controller has proven itself more reliable than
ical float system that comes with most sump pumps. By sensing the water

suring resistance), the pump is turned on when the high level is reached and off when the water

drops to the low level.

cuit. An easy matter? Well, yes and no. We have to
redlize that the water in the sump hole is not a perfect
conductor. In fact, its resistance can vary widely—from
a few hundred to tens of thousands of ohms—
depending on sdlinity, iron level, and other contami-
nants. Our circuit will have to respond to a wide range
of water conductivity.

Referring to the schematic of Fig. 1, we see that the
circuit’s sensor is composed of a high-level-sense (S51)
switch and a low-level-sense (52) switch. Each switch
feeds a single CMOS inverter. Resistors R1 and Ry, and
R2 and R, respectively, form voltage dividers that
keep the CMOS inverters’ inputs at a logic high (and

to be reset; the junction of D4, D5,
and R4 feed the reset pin (pin 4) of
IC2. Therefore, if both S1 and S2 are
“open” (not detecting any liquid),
IC2-a is reset. When the liquid rises to
close S2, the output of IC1-b goes
low, causing pin 4 of IC2 to go low as
well. With its reset line cleared, 1IC2-a
is capable of being triggered through
its “set” pin (pin 6). When the water
rises to where S1 is activated, C1 and
R5 convert the change in logic level
to a short pulse. That pulse is fed to
pin 6, causing the non-inverting out-
put of IC2-a (pin 1) to go high. This
does two things. First, it begins
charging C2 through R6. Second, it
causes the input to transistor Q1
(from IC1-a) to go low. This turns off
Q1l, which was previously on. With
Q1 off, the base of Q2 is no longer
grounded, and it begins to conduct,
energizing RLY1 and turning on the
pump.

If for some reason, the water level
does not go down and S1 remains
activated, C2 will continue charging
until it triggers the “set” pin of IC2-b.
This causes its non-inverting output to
go high, sending a positive level to
the clock pin of IC2-a. That action
clocks in the current level on the
"set” pin, which is logic low because the previous
pulse from C1 and R5 has subsided. That has the effect
of resetting IC2-a and causing its non-inverting output
to go low. The low output allows C2 to discharge
rapidly through D6 and also turns off RLY1. This portion
of the circuit protects the pump motor; if there is a fail-
ure of the sensors, the pump will shut down after about
a minute, given the values of Ré and C2.

If everything is working properly, the water level will
begin to drop as the water is pumped out. The water
will first drop below S1, causing the output of IC1-f to
go high. Since the water is still above 52, IC1-b’s output
is still low. That keeps IC2-a’s reset pin low. When the

the traditional mechan-
level electrically (mea-
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water level drops below S2, IC1-b’s out-
put also goes high, sending a high logic
level to IC2-a’s reset pin. This resets IC2-a
and turns off RLY1, completing the cycle.

Closing 83, a “Test/Manual Run” switch,
grounds the inputs to IC1-e and IC1-c
simultaneously through D1 and D2. This
allows you to test the circuit without hav-
Ing to trigger the sensors. It also provides
a convenient method to manually run
the pump. which will run as long as S3 is
depressed, and turn off immediately
when S3 is released.

Power for the circuit (except for Q1,
Q2, and associated components) is pro-
vided by IC3, a low-power 5-voit DC reg-

1% 0o 0O
ulator. Power to Q1, 2, and RLY1 is pro- LOW D o
vided directly from a 9-volt DC wall trans- LEVEL o o;‘?
former. In practice, a 9-voit DC, 500-mA SN

wall-mounted power supply usually pro-
vides sufficiently high unreguiated DC
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voltage to pull in the 12-volt relay. If your E
relay will not pultin with this arrangement, ri" Cany Eum——“ o LED1
simply substitute a 12-volt transformer = s )e g D
with a 12-volt DC reguiator in front of IC3. SENSE 1 o Rpoo 50 D AN
This will ensure that the DC voltage to Q1, 8. e o aog e ALyt
Q2, and RLY1 is no higher than 13 volts. 30 o o0
Otherwise, the 12-volt relay could be ] 30 u_:B
damaged. o 0O Go 0o
[ gl - | oo00o =] ::
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Construction. Like the study of the lives of :asr:k\‘I o nmqk\\
artists and classical composers, we'll S o D\V\+12 LED2
divide the Electronic Pump Controller OG- oDDDO aoocdo[ b+ ~— o
project into three phases: D obooo DD DDODC4

O =} 00DDDO oo0oO0o0O0 =]
+ Building the circuit cutorFlower | © 23299 23832 ° 7 |-
¢ Preparing the case and front cover SECTION AT ROW 42
« Completing the unit and building the DRILL MOUNTING

SeNsors. HOLES AT ROW 40
Phase 1—building the circuit—is straight-

forward using a perfboard or experi- DISCARD

menter’'s board and standard construc-
tion techniques. | happen to use an
“Experimenter’'s PC Board” available
from RadioShack. That board (stock no.
276-170) is a copper-clad duplicate of their solder-
less breadboard. Its main purpose is to help make
your successful circuit experiments permanent by
transferring the components and jumper wires from
the solderless breadboard to the Experimenter’s
Board and soldering the connections. We're going
to do the same thing, only from scratch, Of course,
you can build the circuit on a breadboard to verify
that the system works and that no errors crept into
my originat drawings or occurred during editing and
publishing.

Before we begin installing any components or sol-
dering, we need to modify the board. Foliowing the
guidelines shown in Fig. 2, trim the board at row 42—
note how all rows and columns are marked with num-
bers and letters, respectively. Those reference desig-

Fig. 2. The circuit is simple enough to lay out on an “experimenter’s board” that mimics—
in copper and fiberglass—a solderless breadboard.

nations will come in handy as you build the board. Drill
two new mounting holes as indicated in the approxi-
mate locations shown as well.

Start construction with the jumper wires. |'ve provid-
ed two location methods: the parts-placement dia-
gram shown in Fig. 2 and a “from-to” list given in Table
1. Note how each wire is listed with a pair of
letter/number coordinates that correspond to the ref-
erences on the board—I told you those designations
would come in handy! Since there are 48 jumpers to
install—six of them require insulated wire—use both
resources to double-check your work as you go.
Nothing is more frustrating than trying to troubleshoot
a project that has a single misfiring.

Note that | mentioned the half-dozen insulated
wires. That means that you can use bare copper bus
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TABLE 1

FROM TO REMARKS
H1 H4

F1 E1

G2 G5

F2 E2

D2 D4

C1 C7

A3 X3

13 11

H6 H15

D6 D8

Y7 J7

G111 G12

G8 G14 Insulated
c8 C10

Y9 J9

B9 B11

Y10 J10

F10 E10

D11 D12

J12 J19

F14 E14

F15 E15

G16 G17

F16 E16

A16 X16

H18 H29

A19 A21

G21 G22

c21 D27 Insulated
Y23 J24

G23 G26

F25 E25

A26 X26

G27 G28

A28 X28

D30 G34 Insulated
Y33 J33

J31 J35 Insulated
C31 C32

D32 D35

Y35 J36

B36 B38

Y37 J37

A37 X37

Y38 J38

F38 E38

C13 B22 Insulated
Y13 113 Insulated

wires for the rest of the connections. in fact, I'm assum-
ing that you are using bare wire for most of the
jumpers. ‘Of course, you can use insulated wire
throughout the project as well; the choice is yours. In
either case. use 22- or 24-gauge solid wire.

Once you have the jumpers installed, start with the
components. It is easiest to start with the smallest com-
ponents and work your way up to the big ones. I've
included additional tables for the various classes of
components: Table 2 for resistors, Table 3 for diodes,
Table 4 for capacitors, and Table 5 for the high-end
semiconductors. It's best to follow the tables in
ascending numerical order. Not only are the parts
roughly in size order, the static-sensitive ICs are saved
to be installed last; you don’t want fo expose CMOS
devices to unnecessary handling before the project is
completed.

TABLE 2
FROM TO VALUE
Rt B13 X13 1 MEG
Ry, F13 E13 10 MEG
R2 F26 E26 1 MEG
R.o Y26 126 10 MEG
R3 F28 E28 220 ohm
R4 B15 X15 2.2K
RS Y14 114 2.2K
R6 F11 E11 10 MEG
R7 G29 G32 2.2K
R8 F31 E31 1K
R9 F34 E34 470 ohm
TABLE 3
ANODE CATHODE VALUE
D1 D22 D25 1N4148
D2 123 125 1N4148
D4 C15 c18 1N4148
D5 115 120 1N4148
D6 E12 F12 1N4148
TABLE 4
POSITIVE NEGATIVE VALUE
C1 D14* D19* 0.01-uF
Cc2 Al1 A8 10-uF
C3 E35 F37 1-pF
C4 X38 A38 1-pF
*Non-Polarized
TABLE 5
FROM TO NOTES VALUE
IC1 F17 E17 F17=Pint1 CD4049
1C2 F3 E3 F3=Pin1 CD4013
IC3 C35 C37 Flat ->X 78105
1 H31 H33 Flat ->X PN2222
Q2 H34 H36 Flat ->X PN2222

Phase 2: Enclosure. The case for the Electronic Pump
Controller holds the PC board just built, the AC relay,
the two indicator LEDs (LED1 and LED2), and a modi-
fied AC duplex wall outlet. | used a standard 7 x 5% x
2%4-inch plastic case. However any case that can
house all the components is fine...just make sure that
the case is non-conducting to avoid any AC-voltage
hazards.

Make the front cover from a 6% X 5-inch piece of
%-inch-thick hardboard or other suitable non-conduc-
five material. In total, nine holes are needed in the
case:

e LED]

« LED2

* 53

¢ 12-volt power supply

* AC wall outlet (2 hoies)

* AC wall outlet mounting screw
* AC power cord

* Sensor cable (3 wires)

Although you can arrange the panel any way you
choose, you might want to place $3 and LED2 next to
each other. The pattern for the AC wall outlet is best
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copied from any standard wall-outlet plate. Don‘t for-
get the small hole that normally holds the outlet plate
to the wall outlet. We'll use that to mount the outlet to
the front panel. If you want, you can mark and drill the
fraditional mounting holes for the wall outiet, but that
would be overkil here; we're not going to be con-
stantly plugging and unplugging wires. A single 6-32
screw will suffice. ‘

The power transformer supplying 12-voits DC will
plug into one of the wall-outlet receptacles. However,
the low-voltage power is still on the outside of the
case. You can run the wire through the case and
direct-connect it to the PC board. A better method
would be either to use a connector of your choice or
one that matches whatever connector is on the
power-supply transformer.

The remaining two holes should be just large
enough to allow an AC power cord and a three-con-
ductor sensor cable to pass through.

Mount the LEDs on the front cover. You can use mount-
ing hardware, a dab of epoxy. cr simply press-fit the LEDs
in place. Mount a normally open, momentary-contact
pushbutton switch as S3. If you are using a connector for
the power transformer, mount that as well.

We need to modify the outiet so the pump power
can be switched on and off. Figure 3 shows how to
break off the tab on the “hot” side of the outlet so the
receptacles are connected individually. Use the
aforementioned 6-32 screw 1o mount the outlet to the
front panel. Label the top outlet "PUMP” and the bot-
tom outlet "POWER CUBE".

The power cord is a 15-amp-capacity

TO
cable of suitable length with a standard RLY1
prong-style plug on one end. Run the free N
(non-plug) end through its hole so that the CONTACT

free end is within easy reach of the cover
depending on where you decided to drill
the pass-through hole (mine is on the
cover). Finally, obtain a suitable length (6
to 10 feet) of three-conductor cable and

fEE%E
EERRERH ]

3§83

gauge for your intended load (the pump), make the
connections between RlY1's common and nomally
open contacts and the duplex outiet.

Mount the board and the relay in the case, put the
front cover in place, and secure it with appropriate
hardware.

tnitial Tests. Although we still need to make the sen-
sors, connect them to the Electronic Pump Controller,
and mount the unit at the sump site, let’s do an initial
checkout.

Piug the power transformer into the lower ("POWER
CUBE") outlet of the AC receptacle. if you used a con-
nector for the low-voltage power, connect that as
well. Make sure that none of the wires in the three-con-

CABLE RATED AT AC
15 AMPS OR GREATER PLUG
(FRONT)

pass it through the hole for the sensor
cable. Secure the power and sensor
cables in place by attaching a cable tie to
each cable on either side of their respec-
tive holes.

Prepare the case to hold the board and
RLYT by any method of your choice:
screws, nuts, and spacers are recom-
mended. Remember, we're going to have
high-voltage house current running around
inside the unit; over-engineering always
makes for a safer product.

Phase 3—Final Assembly. Using Table 6 as a
guide, cut suitable lengths of stranded

hookup wire and make the various connec- RTS }
tions between S3. LED1, LEDZ2, and the common
board. Make the connections between the  CONTACT

power transformer and the board—whether

@ TRANSFORMER])
§ FRONT VIEW
[+~ \ BREAK THIS
@ TAB OFF
REAR VIEW

Fig. 3. Breaking off the tab on the “hot” side allows one outlet on a standard dual-outlet

sojuosdod ‘1002 IHdy

by direct wiing or through the optional
panel-mounted connector. Referring back
to Fig. 3 and using wire of appropriate

receptacle to be used as the switched-power connection for the sump pump. The other out-
let remains powered all the time—very handy for the wall-mounted power supply that runs
the Electronic Pump Controller circuit.
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ductor cable are making contact with each other.
Connect the AC plug to an AC wall outiet. Light-emit-
ting diode LED2 should immediately illuminate.

Press and hold S3; LED2 should go dark and LED1’

should illuminate. You should also hear RLY1 click on.
Release $3. The relay should click off, LED1 should go
dark, and LED2 should illuminate.

Bullding The Sensors. Each of the two sensors Is simply
a set of electical contacts. The conductive liquid
bridges the contacts, and its resistivity parallels the
associated 10-megohm resistor (either Ry, or Ro). The
contacts are mounted on a non-absorptive substrate.
The combination of a “waterproof” mounting sub-
strate and an approximate ¥%-inch separation
between contact pairs ensures that when the liquid
subsides, there will be no chance of any residual liquid
clinging between the two contacts.

S g
o o 3/4
——1

6-32 x 172 /Qf
MACHINE

SCREWS
4 PLACES

14

-
D} Q| j

WOOD SCREW
2 PLACES

ALL DIMENSIONS
IN INCHES

of screws. You can adjust the depth of the contacts to suit your situation.

Plastic is a good material for the substrate, although
any material that will not absorb water or get corod-
ed will work as well. Stainless-steel machine screws dnd
nuts serve as the contacts, since they will not corrode
in water, are relatively easy to obtain in any large
hardware store or marine outlet, and are inexpensive.

An exploded diagram of the basic sensor assembly
is shown in Fig. 4. The substrate holder is a 3%- X %- X %-
inch piece of wood or other appropriate material. Cut
four notches as shown. An additional 3%-X %- X %-inch
piece of wood (a hard wood such as oak or maple will
work better) acts as a clamp face; secure it to the first
piece with two wood screws and some glue at each
%-inch section.

Drill four holes, each one centered in one of the
slots. Each hole should be small enough so that a 6-32
X %-inch machine screw can be threaded into it—the
reason for choosing a hard wood over a soft wood like
pine. Finally, drifl a mounting hole
through the center of the assembly
(between the two inner slots).

The four waterproof substrates are
4inch wide and %-inch thick. Make
the S2 substrates long enough so
when they are installed in the sump,
they will project down to the level
where you want the pumping action
to stop. Remember, most sump
pumps shouldn’t be allowed to run
dry—check your owner's manual in
case of doubt, :

The length of the S1 substrates
should allow you to position their
ends at the point where you want
pumping to begin. Typical lengths
are two feet for the S2 substrates and
one fooft for the S1 substrates, depend-
ing on the depth of the sump.

Drill a hole in the end of each sub-
strate to accept a stainless steel
machine screw. Although | suggest-
ed a 6-32size. any size at least %-inch
long will do. Mount a screw In each

6-32 x 1/2 STAINLES STEEL
MACHINE SCREWS AND NUTS

4 PLACES

Fig. 4. The sensing elements are strips of plastic or other waterproof material that suspend the
machine-screw “sensing coniacts™ in the sump. Note how the strips are held in place with a series

hole and install a stainless steel nut on
each screw.

Strip one inch of insulation from
each of the three wires in the three-
conductor cable. Secure the wires to
the substrates by twisting them around
their respective screws and then
secure them with the nut against the
substrate. Using a length of hookup
wire, make an additional connection
between S1's common and S2°s
common.

Installation. Place the substrates into
the substrate holder and adjust their
positions as needed. The threaded
end of the stainless-steel machine
screw should be facing out into the
sump hole. Secure the substrates by

= MAdddi-adaaiicdkRiadiahbicton, com i
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SENSOR MOUNTING
ASSEMBLY SCREWS AND NUTS
\l' || EPOXY OR
SCREW
BRACKET

ﬂ / TO FLOOR

tightening down the associated sCrew in
the substrate holder and clamp.
Refering to Fig. 5, position the sensor
assembly in the sump hole. making sure
that the substrate holder is above the top
of the sump hole. Secure the assembly to

an “L” bracket with a machine screw
and nut, Secure the "L" bracket to the
floor with epoxy or other means.

Mount the Electronic Pump Confroller
in any convenient location, subject to
wire and cable lengths. Plug the sump
pump motor into SO1, the switched
outlet on the front panel. The power
cord plugs info any convenient wall
outlet. Although | haven’t said it
(because it seems somewhat obvious),
you need to bypass the automatic
controls on your sump pump and run
the motor directly from the Electronic
Pump Controller. Consult your owner’s
manual on how to access the pump’s
wiring. Due to the many different mod-
els and designs on the market, | can’t
give detailed instructions on how to go
about that modification.

Fig. 5. Mount the sensing assembly at the edge of the sump on an “L" bracker that's epoxied to

the floor.

PARTS LIST FOR THE
ELECTRONIC PUMP CONTROLLER

SEMICONDUCTORS

IC1—CD4049 hex inverter, CMOS integrated circuit
1C2—CD4013 dual D-type flip-flop, CMOS integrated circuit
[C3—78L05 5-volt fixed regulator, integrated circuit

Q1, Q2—PN2222 NPN silicon transistor

LEDI, LED2—Light-emitting diode, red

D1, D2, D4-D6—1N4148 silicon switching diode

D3, D7—Not used

RESISTORS

(All resistors are ¥%-watt, 5% units unless otherwise noted.)
R1, R2—1-megohm

R3—220-ohm

R4, R7—2200-ohm

R5—100,000-ohm

R6, Ry, Ry g—10-megohm

R8—1000-0hm

R9—470-0hm

CAPACITORS

C1—0.1-pF, ceramic-disc

C2—10-pF, 16-WVDC, electrolytic
C3, C4—1-pF, 16-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

RLY 1—Single-pole, single-throw relzy, 12-volt DC coil (150-
ohm or greater), 30-amp, 120-volt AC contacts (Jameco
104926 or similar)

SO1—120-volt AC duplex wall outlet, modified (see text)

PC board (RadioShack 276-170 or similar), 9-volt DC, 500-mA
wall-mounted power supply (Jameco 15561 or similar), 15 -
amp power cord, three-conductor cable, plastic strip sheet,
wood, mounting bracket, case, hardware, wire, etc.

Closing Thoughts. When building this

project, remember that AC voltage is
present at the duplex outlet and relay contacts. Keep
your hands and tools away from those areas and
never work on the circuit with the AC power cord
plugged in. Make sure that the connections are firm
and the wire used for carrying AC is gauged appropri-
ately to the current load.

The Parts List specifies a standard 30-amp appli-
ance-type relay. One such device is available from
Jameco Electronics as part number 104926, but
appliance-repair centers should also carry a suitable
relay. Any relay that you use should have a coil that
draws no more than 100 mA, should activate at
between 9 and 12 volts DC, and should have relay
contacts that are rated higher than the load to be
switched.

You can modify the sensor assembly to suit your
needs as long as you keep the following design crite-
ria in mind:

(1) Don’t let liguid surface tension short out the con-
tacts when they’re supposed to be dry.

(2) Contact corrosion will hinder operation (stainless
steel won’t corrode).

(3) The physical connection of the leads to the sensor
contacts must also be such that the leads do not cor-
rode. A small amount of silicone sealant around the
joint will help to ensure this.

With the Electronic Pump Controller on the job, you
can rest easy, secure in the knowledge that your base-
ment won't float up to the attic. p]

WWAW-akherieaniadimhictary com

sojuondod ‘L00Z Hdy

H
sy


www.americanradiohistory.com

WU J AT TP EHREITFICINC VIV

couldn’t do!

To a technology hobbyist like Chicken Little, it was a
dream come true! Wings a-tremble, a very agitated
Chicken Little scampered first a few steps to the left,
then a few steps to the right, not knowing whom she
should tell first about this amazing chip. The first one to
come into her field of vision was Ducky Lucky.

Chicken Little

“Ducky Lucky! Ducky Lucky!”
squeaked, dragging her magazine to the duck pond,
*You have to see this! There’s a chip in here that can
run at 900 gigahertz!”

"Really?” quacked the astonished duck, who wad-
dled over to the shore to get a closer look at the arti-
cle. Indeed, the article boasted of such chip speed.
This caught his attention because he had been trying
to play Final Fantasy VIl on his under-powered 486 and
was frustrated by the computer’s low frame rate. Such
a chip would make the game not only perform the
way it was supposed to, but perhaps even better. The
article even said that game graphics would look like
the painting on the box!

“"Why this is wonderfull” Ducky Lucky exclaimed, "I
must buy one of these chips. Let’s show the others;
maybe we can get a quantity discount.” With that, the
two birds scampered off to find Goosey Lucy, who
shared the pond with Ducky Lucky.

Goosey Lucy’s hind end stuck up out of the far side
of the pond like a littie iceberg as she probed the
pond’s bottom for new, sweet shoots. When she came
back up for air, she found Ducky Lucky and Chicken
Little on the shore, looking very exclted, as if eager to
tell her something. Goosey Lucy was a very dignified
goose, though, and wouldn’t jump at the merest click
of a beak. Instead, she daintily swallowed the mouth-
ful of shoots she had plucked and greeted the birds.

*Good morning, Ducky Lucky, Chicken Little,” she
called with a cordial smile and a dip of her head.

“Good morning, Goosey Lucy,” they replied in kind,
barely able to contain themselves. Goosey Lucy

steered herself away from the birds on the shore, while
keeping her gaze upon them. This was waterfowl-
speak for “you may now enter my side of the pond.”

*Is there something you wanted to talk to me
about?” she honked melodiously.

Chicken Little was about to cry out across the pond
about the wonderful chip when Ducky Lucky whis-
pered out the corner of his beak, “Hold on. Goosey
Lucy’s a bit of a snob. If you shout at her, she’il just
ignore you.” Chicken Little’s beak snapped shut con-
tritely.“Besides,” Ducky Lucky continued, “she thinks
we webfoot birds are better than anybody. That's why
she just invited me into her side of the pond...lemme
handle this.” Ducky Lucky then waded into the water
and paddled to the goose. The two conferred briefly
and then paddled back to the chick.

“Where is this article you were talking about?”
Goosey Lucy queried.

“Over here,” Chicken Little peeped, running a few
feet away from the shore to where she had left the
magazine. "l didn‘t want it to get wet.”

With a barely perceptible sigh, Goosey Lucy
stepped over to the magazine. As graceful as she was
in water and in flight, she was aware of what an awk-
ward figure she cut on land. Nonetheless, if this chip
was half what it promised to be, she could suffer such
an affront to her vanity...this once. She waddled over
toward the magazine to peer at the article. Chicken
Little pondered whether Goosey Lucy fancied herself
the world’s prettiest goose, or its homeliest swan.

Reading the article, Goosey Lucy saw that indeed
this chip seemed to be all Ducky Lucky had said it was,
and more. She thought to herself, “That Swannie
Lannie thinks she’s so hot with her Macintosh. Wait’ll
she sees the performance I'm going to get with this
baby!” Belying her excitement, Goosey Lucy languidly
moved to return to her pond.

*I'd certainly be interested in this chip. Please put
me down for one.”

“Great!” chirped Chicken Little. She turned to
Ducky Lucky. “Let’s go see if Swannie Lannie wants in!“

*Oh, there’s no need to bother the poor dear”
honked Goosey Lucy solicitously, turning quickly back
to the two birds and shepherding them away from the
pond and back toward the farm, a maternal wing
around each of them. *She’s been so busy rebuilding
her nest after that iast downpour that she hasn’t even
been able to get around to preening herself properly,
the poor thing. | can’t be-lieve how grubby she's
allowed herself to become. How about we go talk to
Turkey Lurkey instead. Why, there he is now!”

Now, Turkey Lurkey was a huge, succulent-looking
bird, and, as such, nobody thought that he would see
the end of another November. For that reason, all for-
gave him the fact that he appeared to be a tad on
the slow-witted side.

“Hi folks! What's up?” Turkey Lurkey gobbled amiably,
guiping a beakful of the com the farmer’s wife had scat-
fered for the birds. Goosey Lucy winced. Turkey Lurkey’s
bulk was surpassed only by his appetite. Combined, they
spelled a hot date with a gravy boat.

sojuosndod ‘100¢e 1y
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Chicken Lit¥le
and *he EC-909

FICTION BY SHEP SCARFUTO

AS THE ROOSTER’S RAUCOUS CRY SUNG
IN THE MORNING, THE SUN PEEKED OVER
THE HORIZON OF THE HAPPY KINGDOM
ON A GORGEOUS SPRING MORNING IN
1999. DUCKY LUCKY AND GOOSEY LUCY

pulled their heads out from under their wings and
waddled down to their respective sides of the minnow
pond for a morning dip. Turkey Lurkey lazily ruffled him-
self awake and began preening his feathers. Doggy
Loggy cracked open an eye, yawned, stretched front
legs and back, and began his rounds of the farm. At
the farmhouse, Catty Latty leapt up to her favorite
windowsill to soak up the morning light; while in the
woods, Foxy Loxy trotted into her den, pleasantly tired
after a good night’s hunting.

In the henhouse, Chicken Little shook herself
awake, blinking bright black button eyes. She gave
her yellow fluff a quick preen and scampered outside
to greet the morning.

Just like that morning a week ago when Chicken
Little had burst out
of her shell, it was a
delightful day. The
Sun was golden
and warm. Her
cousins, the blue-
birds, sang sweetly
in the ftrees. But
bluer than the blue-
birds was the sky.
Oh, the sky was...

CLUNK! ,

Knocked off her feet, Chicken Little was sitting on
her fluffy, yellow rump. Woozy, she fried to collect her
thoughts. What could have bowled her over? The little
chick tried to recall what happened just before she
was hit. She had woken up. She had gone outside. She
had admired the sun...the birds’ song...the sky...

The sky!

“The sky is falling! The sky is falling!” cried the terrified
chick, flapping her insutsstantial wings into a blur,

“Now, now, it's just the mailman delivering the April
issue of Electronics Now,” clucked Henny Penny, com-

a3 ing up behind Chicken Litfle. The hen picked up the

Fust because it fell from the sky

shouldn’t mean that it’s too
good to be true...or should it?

roled magazine in question. "He probably didn’t see
you, so it accidentally landed on your head.” Penny
set the startled chick back onto her feet, gave her a
quick dusting off with a big soft wing, and handed her
the magazine. "Now why don’t you go over there to
that nice, quiet corner and read your magazine until
the farmer’s wife comes out with breakfast. | have
bread that needs baking.”

As Chicken Little took the periodical and scam-
pered over to said corner, the elder chicken clucked
to herself, “First it was Y2K. Today, the sky is falling.
Honestly, you'd think she was hatched yesterday!”

Being a young chick—sham of eye, ear, and emotion
(if not insight)—Chicken Little could not help but hear the
wise hen'’s words. "Penny’s right,” Chicken Little thought
to herself, resignedly. "l really do jump to conclusions too
quickly.” With sharp litle claws, the chick pensively
removed the rubber band from around the magazine,
flopping it fiat. "Maybe | should think twice before | peep
once. At this rate, I'll worry myself into a skinny littie fryer
before | grow up.” With that, Chicken Little clawed open
her copy of Electronics Now.

The articles and
columns were fas-
cinating to the
fiuffy electronics buff,
The columns, fea-
tures, and adver-
tisements all had
something to catch
her eye. (She had
wanted to read
Gizmo® as well,
but that column appeared in Popular Electronics, and
she could only afford one subscription at a time.
Perhaps in the future, they would be combined. Ah
well, a chick can only hope.) As was her wont,
Chicken Little saved the feature articles for last.

Thereupon, she came across an article describing a
new computer chip called the EC-909 from Ecraf
Technologies. According to the arficle, this wonderful chip .
was limitless in its capabillities and boundless in its power.

It improved computer performance!

It was energy efficient!

It was affordable!

It seemed as if there was nothing that this chip
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thing,” she added to the birds with a shrug.

Once they were winded and out of earshot, Doggy
Loggy and Foxy Loxy slowed to a walk and then a
stop. The fox turned then to the dog.

*Red rascal?” she asked incredulously. “There’s no
need to get ethnic about this.”

“You're right. I'm sorry,” Doggy Loggy panted, “But
I've got to look like I'm earning my keep. | mean, you
understand, don’t you? We are cousins.”

“Tell that to my brother-in-law,” the vixen sneered,
chewing out a knot in her brush. *A pack of hounds
and some bunch of idiots on horses amost did him in

last fall. His kits are still having nightmares.” She spat the
tangle into the woods with satisfying contempt,

“Look, I'l make it up to you,” the dog began.

“Well, it's about time,” the vixen sighed, relieved.
“Every time | leave some tracks around your farm to
frighten the chickens, | risk your master perforating my
pretty red pelt with buckshot. All so you can be the
hero. And what do | get out of it?”

*I give you a cut of my Alpo,“ Doggy Loggy protested.

"Yeah, I've had your Alpo. Tastes like dog food!”

It is dog food.”

"You could save me a doggy treat once in a while.
Or maybe even a table scrap...” Foxy Loxy licked her
chops as Doggy Loggy waved an impatient paw.

“Forget about that for now.” He gave Foxy Loxy a
sidelong, conspiratorial smile. *You want in on a real
sweet deal?”

*What kind of deal?” Foxy Loxy asked cautiously.

Doggy Loggy regarded the nails on one forepaw,
feigning boredom. “Oh, just a processor chip that can
multiply your hard disk space over four thousand times,
simply by dropping it in...”

“Four thousand...?!?” yelped the fox.

*...and with a clock speed of over 900 gigahertz.”

“Nine hundred gigahertz?1?” Foxy Loxy exclaimed.

*...and is so powerful, that despite its ceramic
shielding, it kicks out enough light to light up a city, all
on two AA batteries...”

“Huh?” Foxy Loxy grunted, perplexed.

*...it's also both a perfect insulator and a perfect
conductor...”

*Wait a minute...”

*...and it sells for only twelve bucks...”

“But how could it...”

I’'ve gotten the interest of some potential investors,”
Doggy said, nodding toward where the other animals
waited. “You want in on the ground floor of this?”

*Doggy. let’s think this through.”

“Could be big.”

“There’s something that just doesn’t ring...”

“Look,” Doggy Loggy said with good-natured impa-
tience, "We're on-our way to Castle Gernsback right
now to discuss this opportunity with the King. If you
want a piece of this, join up with us by then, other-
wise...” he let his voice frall off, as if being left out
would be too awful for words.

“But Doggy...” Foxy Loxy tried to interject, but
Doggy Loggy had already turned to go.

“"However, let me warn you,” the canine called over
his shoulder, "When birds get excited over something,
they tend to run. Real fast. So make your mind up
quickly, ‘cause we’re making very good time.” With
that, Doggy Loggy trotted back toward the group, his
tail wagging in satisfaction.

As she watched Doggy Loggy disappear down the
path, Foxy Loxy said to herself, "I always knew there
was a downside to domestication.” With due vulpine
speed, she flowed down the path after her canine
cousin.

Once Doggy Loggy rejoined the others, he
addressed his fellow animals.
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delicately, “Maybe you should think about cutting
down a bit.” She extended a wing toward Chicken
Little, “Wouldn't you rather maintain your chick-ish fig-
ure?” Chicken Little blushed beneath her yellow fluff.

*I'll leave chick-ish figures to the chickens,” Turkey
Lurkey chuckled, “For turkeys like me, life’s for living
and enjoying today. After all, one never knows...one
may not be here to enjcy it tomorrow.” Turkey Lurkey
jabbed a knowing elbow into Goosey Lucy’s ribs,
“Know what | mean, sis?”

“I'm sure | don'tl” honked the goose a little too
loudly, shooing Turkey Lurkey’s elbow away.

The turkey smiled shrewdly, "Okay, fine. But | hope
you like plum pudding as much as | like cranberry
sauce.” While Goosey Lucy flustered and fluttered
indignantly, Chicken Little considered that, maybe,
Turkey Lurkey was not quite as dim as everyone thought.

“Anyway,” the turkey said with an enthusiastic flap
of his useless wings, “what’s the dope...besides me?”

“If you must know,” honked Goosey Lucy, holding
out the magazine, “this.” She jabbed the article with a
lead pinfeather.

Turkey Lurkey peered at the article for what seemed
like an eternity. Turkey Lurkey was not a fast reader
and tended to move his beak as he read. Soon,
Goosey Lucy’s wing became very tired and heavy.

*I‘m not a podium, you silly goose!” she finally cried
out irritably, tossing the magazine at the turkey, "We all
want to get this chip. Are you in or out?”

After perusing the article, Turkey Lurkey replied, ™In,”
and calmly handed the copy of Electronics Now back
to the goose. “But only so long as the chips come in
before November. | mean, you can‘t beat a price of

45 Twelve dollars for a chip like that!”

“A chip like what?” asked Catty Laity, dropping
gracefully down from her windowsill.

*A chip like that,” said Turkey Lurkey, pointing to the
article. The cat’s whiskers twitched as she read it.

“You mean, it can throw off enough light through its
ceramic sheathing to iluminate an entire city from two
AA batteries?” the feline exclaimed, looking up. With such
a chip, she would no longer have to wait for the sun—any
windowsill would be perfect for sunning herself.

“That’s the chip for me!” she meowed, her tail a-
switch in pleasant anticipation. Not far away, she
spied her old friend, Doggy Loggy.

“Hey table-scrap breath,” she yowled to Doggy
Loggy. The pooch’s ears picked up and soon he was
trotting over.

“Check this out,” the cat nudged the magazine
under the dog’s nose. The dog’s pointy snout flicked
back and forth as he scanned the arficle. Soon, the
canine sat back on his haunches and cocked his head
to one side, panting as he did when lost in thought. The
impressiveness of this chip was not lost on him.

“You're drooling again,” Catty Latty nudged the
dog, who contritely pulled his tongue in. “You've real-
ly got to get a grip on that,” the cat added, nodding
to Chicken Little who was being wiped dry by Ducky
Lucky. “You damn near drowned the poor kid.”

A penitent Doggy Loggy apologized and then
replied, “This is very interesting. We need more infor-
mation on this company. Maybe order some proto-
type chips. This would make one beauty of an invest-
ment in my portfolio. Lemme make a call to my broker,
then we’ll go see the King. He's got opposable thumbs
and a credit card; he can order the chips for us.”

Once Doggy Loggy had made his call, (fortunately
for Doggy. the farmer had an easily-nosed touch- tone
phone), all the animals had re-assembled at the
farm'’s front gate. Together, they set off down the for-
est path to see the King at Castle Gernsback.

They had trekked for a good part of the morning
when Foxy Loxy strolled out before the merry travelers.

“Greetings, one and all!” she yipped with a cheery
swish of her bushy tail. The birds cowered, mindful of
Doggy Loggy’s cautionary tales of Foxy Loxy’s
rumored taste for fowl.

“Foxy, sis!” chirruped Catty Latty pleasantly, *How
are you doing?” Doggy Loggy bounded up between
the fox and the other animals and cut the cat off.

“Everyone, stand back, “ he growled to his traveling
companions, *I'll take care of this red rascall”

“Red rascal?” Catty asked quizzically, “It's just Foxy
Loxy. She wouldn’t hurt—"

“Catty,” Doggy Loggy interrupted, “the birds are in
danger! Let me handle this.”

“But Doggy,” Catty protested, "Foxy Loxy’s never
even tried to touch a feather on—"

"l said let me handle this!” Doggy Loggy snarled. He
then turned his attention back to Foxy Loxy, whom he
chased down the path, barking all the way.

“Fine. fine,” Catty Latty meowed, taking the break
in their journey to wash behind an ear. As fast as
Doggy Loggy was, the cat knew there were few things
on four feet that could outrun a fox. "Must be a canine
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“Well, that takes care of—"

Foxy Loxy suddenly appeared behind Doggy Loggy
and sat humbly upon her haunches.

"Doggy Loggy. I'm sorry if | frightened the chickens,
and I'll try not to do it any more.”

“En?” Doggy Loggy
snapped his head around
to face the vixen. Doggy
Loggy hadn’t expected this.

*| also want to try to
make it up to you. To all of
you,” Foxy Loxy added.
“Let me accompany you.
The King will more likely
grant an audience with me.”

"Why should the King
prefer you over us?”
Goosey Lucy demanded.

Foxy Loxy bowed her
head in apology for what
she was about to say.

“You're farm animails.
I'm wild,” she muttered
simply, embarrassed that
she had to give voice to
such a cold, blunt truth.

*I don’t know if we can
trust you to present this
notion properly...” Doggy
Loggy began.

“You can present the
idea, Doggy Loggy. I'll just
get you in the door,” Foxy
Loxy replied. Then she
added fo the others, "And you can even watch me
the whole time so that you can see that | won't say
anything bad or untrue about you, or the chip, or any-
thing.”

For the benefit of the birds, Foxy Loxy then gathered
her fluffy tail up and hugged it to her chest.
“Furthermore, | swear that | won’t hurt any of you,” she
thén buried her delicate muzzle into the fur of her tail,
*Upon my brush.”

The animals, both furred and feathered, sat in
stunned silence, for all present knew that there were
only two things that a fox held more dear than its love-
ly tail: its kits and its life.

Stil, Doggy Loggy wasn't sure. Something about this
didn’t smell quite right fo the dog, but he couldn’t find a
loophole that would dllow the vixen to wriggle through.
Catty Latty, though, was the first to break the silence.

“Foxy, what gives with alt this oath-taking? We’'ve
prowled together, so | know you go after rodents,
maybe the stray grasshopper, or a frash-can raid now
and then. But I've never seen you eat—"

“Agreed!” barked Doggy Loggy. desperate to cut his
well-meaning feline friend off before she blew the
dog’s cover. He then added for effect, "But know this,
Foxy Loxy. | will be keeping my eye on you.”

"That is fine,” the vixen said, taking her place next to
Catty Latty, allowing Doggy Loggy to lead.

Once the tfravelers had resumed their hike, Catty

Latty whispered fo Foxy Loxy, "Alight, what's the dedl, here?”
"No deal at all.” Foxy Loxy answered, “I'm going fo
do exactly what | said | would.”
“Why?”
“Let’s say | just want to reserve a front row seat.”

By midday, the animals
had reached Castle Gerns-
back and approached
the guard out front. He
was a portly fellow with
shiny chainmail. He car-
ried a long spear and had
a sword slung at his hip.

“Here now, you critters,”
he exclaimed, "Be off with
you! This is no place for
your paws and talons.”

“If you please, sir,” Foxy
Loxy said, stepping shyly
forward, “I am the fox
from the King’s wood. My
fraveling companions
would like a brief audience
with the King. They have
business that might be of
interest to him.” She then
extended a paw to her
fiends, “They are welkored,
well-mannered, and have
only the best of intentions
for their king and kingdom. |
will personally vouch for
them.” Unconsciously, ali
the animals pulled themselves up just a tiny bit taller at
Foxy’s complimentary words.

The guard considered this. After all, it wasn’t every
day that a wild fox vouched for a dog, a cat, a turkey,
a goose, a duck, and a week-old chick. So he sent
word to the herald, who granted them entrance into
the castle.

It was an impressive edifice, Castle Gernsback.
There were portraits of good King Hugo | (the first king
of the land), and many finely rendered tapestries
depicting great deeds and visions of the monarch and
his knights. The animals wanted to stop and stare at
each of them, but they hurried on to the throne room,
not wanting to keep the King waiting.

When they entered the throne room, they found
the King diligently hammering away at a computer,
set up beside his throne. The animals stopped a
respectful ten paces away and bowed their heads.
The herald strode up and announced them.

"Foxy Loxy and traveling companions,” the herald
declared. The King kept working at the keyboard,
oblivious.

“"Ahem...Foxy Loxy and traveling companions,” the
herald tried again. The King sfill sat sideways on his
throne, ensconced by the computer. With a tired sigh,
the herald trudged up to the King and gave the cuff
of the royal sleeve a gentle tug. When the King star-
fled, the herald resumed.
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“Foxy Loxy and traveling companions,” the herald
announced. The King waved the herald away and
seated himself more formally upon his throne, straight-
ening his robes to seem more kingly. He muttered,
“Sorry about that. t got kind of absorbed in trying to do
a Linux kernel upgrade over here.” Once he was set-
tled, he then addressed the group, "So Foxy Loxy, to
what do we owe the pleasure?”

“My friends have business that they wish to discuss
with you.” Foxy Loxy stepped to the side to give the
animails their say.

Just as the entire tfroop was about to launch into a
cataloguing of the virtues of this chip, Doggy Loggy
grandly held up a forepaw, as if holding the others
back like water behind a dam.

“Rather than alt of us speaking at once and letting
his Mgjesty think we were raised in a barn,” Doggy
Loggy intoned meaningfully, “perhaps your Highness
would prefer to read the article that brought us here?”
With that, Doggy Loggy passed Chicken Little’s maga-
zine to the monarch.

After reading the crticle end to end., the king
looked up at the group. Doggy Loggy resumed.

"I'm sure your Majesty could easily imagine how
such a chip would be usefut in all the computers in the
kingdom. Investing in its manufacturer would be of
great benefit to you and your subjects as well,” Doggy
Loggy explained. “For that reason, we would like your
assistance in tracking down this EC-909 chip and the
manufacturer, Ecraf Technologies.

The King sized Doggy Loggy up. along with the
other animals.

“Let me see if I've got this straight,” he began.
“You've all read this article?”

The animals nodded.

“And no one found anything peculiar about it?”

“Like what?” meowed Catty Latty.

“For instance,” he said, “how can anything draw
enough juice from two measly AA batteries to light...
the King paused mecningfully, “...a city?” Catty Latty
wrapped her tail about her feet in humility. in her
excitement, she hadn’t thought about that.

“And even if this chip could do that,” the King con-
finued, “how could the light penetrate the chip’s
ceramic sheathing?”

While a dumbfounded Catty Latty pondered this,
the King went on, “And nine hundred gigahertz? |
mean. fechnology just doesn’t evolve—or even
mutate—that fast. According to Moore’s Law, the per-
formance of state-of-the-art hardware doubles every
eighteen months or so. Not by three orders of magni-
fude...overnight.” Ducky Lucky pulled his head in
close to his chest, trying to ook as small as possible.
Final Fantasy VIl would have to continue to wheeze on
his machine back at the minnow pond.

“"And even if it dic advance that much,” the King
continued, “how could they afford to throw them
away af twelve bucks a pop? By making them out of
construction paper?” Turkey Lurkey nodded in
resigned agreement.

“Do you mean that it can’t increase hard drive
space over 4000 times?” Goosey Lucy demanded.

“Not unless you can explain how a simple proces-
sor-swap could do that,” the King chortled. "Or how
anything can be a perfect insulator and a perfect
conductor at the scme time. | mean, if the swifch
takes place at a voltage drop of 1.2-whatever volts,
how do you get a voltage drop in a perfect conduc-
tor, which—by defirition—has zero resistance and
therefore, zero voltage drop? Talk about having your
cake and eating it too.” The goose tried not to har-
rumph in front of royaitty.

"But why would Electronics Now print an article
about a hoax chip?” Chicken Little asked the King.

“When did the article say was the chip’s release
date?” the King quizzed the chick.

Chicken Little scanned her memory. *April first?”

"And what “holidoy” is that?” the King queried with
a smile.

Six jaws and beaks dropped open in unison as the
King mouthed "Aprit Fools.” Foxy Loxy tried to hide a
quiet giggle in her tail.

“Still,” honked the indignant goose, "l find it hard to
believe that Electronics Now would print...”

“This EC-909 chip is made by Ecraf Technologies?”
the King shot back, interrupting the goose.

“Yes,” the goose honked.

“Could you spell "Ecraf” backwards for me?” the
King requested.

“F-A-R...." the goose’s voice grew fainter and more
halting with each lefter. *...C...E...l”

The animals recognized their folly.

“If you will excuse me, your Majesty,” Doggy Loggy
said nervously, "l have to run home and cancel an
appointment with my stockbroker. He's a timber wolf
and really can’t take a joke!” The dog bolted from the
castle and ran all the way home.
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“Take it easy on Doggy Loggy. your Highness,” Foxy
Loxy advised the King, “He's really a good egg deep
down. He just gets fouled up in his plans sometimes.” The
King gave a dismissing nod, as if to say, ‘of course’. Castle
Gernsback’s King was a very reasonable monarch,

“If you will excuse me, your Majesty,” Goosey Lucy
honked superciliously, *1 won’t waste any more of your
fime.” As she turned to go, she confided in Chicken
Little, "I thought that magazine of yours was sefious. If |
were you, |'d cancel that subscription.”

As she waddled away, the King couldn’t help but
notice the chick’s crestfallen look. “She’s just acting as
if someone yanked the chocolate chips out of her
Oreos,” he said.

This was lost on the chick, but only very briefly.

"Wait a minute, Chicken Little responded, “Oreos
don’t have chocolate chips.”

"Exactly,” the King winked. “She’s upset about los-
ing something she only thought she had.”

"Not bad, kid.” Foxy Loxy confided to the chick.
"You'd make a pretty good fox.”

"Chocolate chips or no, I'd befter go too,”
quacked a dejected Ducky Lucky. *I guess | should
pay more attention to what | read, huh?”

"Of course,” the King piped. “You miss fewer jokes
that way.” The duck considered this, nodded and
waddled out of the throne room, his head a little high-
er. Turkey Lurkey approached the throne.

"Well, they sure got us good, didn’t they?” gobbled

Turkey Lurkey.

"That they did,” yipped Foxy Loxy.

Turkey Lurkey paused and reflected upon this for a
few moments. Then a sly grin spread across his beak.

"Can’t wait until next Aprill”

"Me neither!” agreed the fox and the King as the
turkey turned and left,

"It sure would’ve been nice if the chip had been
real, huh?” asked Catty Latty. The others present
agreed. The cat cocked her head in thought.

"You know, if | leave now, | can get to my second
favorite windowsill just in fime to catch the afternoon
sun,” Catty Latty mused. “I'll see you later.” Catty trot-
ted away with her tail pertly carried high like a flag.

Finally. a remorseful Chicken Little approached the
King. "l guess you must think we’re pretty dumb ani-
mals,” she peeped.

“Naah,” the King dismissed the idea with a wave.,
"We all get nailed by a ‘gotcha’ sooner or later. This
was just your furn.”

"And if you know how to chuckle at yourself,” Foxy
Loxy added, *it's not so bad.”

The chick nodded. "I'd better get going, too.”

"I'll keep you company,” Foxy Loxy added, step-
ping to the bird’s side. “After all, who knows what wild
animals could be lurking in the wood.”

"Before you two go...” the King summoned his
page and bade him fetch a sack bulging with some
unknown treasure. “These are for you and your friends.
No hard feelings?” the King asked.

Foxy Loxy took the bag, and both she and Chicken
Little peeked inside. The bag held seven warm, gold-
en, crusty, fresh-baked loaves of bread, and they let
off an aroma that rivaled the summer’s finest rose.

"No. sirl” the two of them beamed. Chicken Little
had missed breakfast and was very hungry. Foxy Loxy
would finally get some tasty human food.

"By the way,” the King winked and said, “tell Henny
Penny | said "hil"” p]
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Whatever Happened to
Electronics World and
Wireless Worl?

The address for Electronics World and

Wireless World magazines would be
greatly  appreciated. —K.P.,,  Tennessee
Colony, TX

Electronics World, as published in

the U.S., was folded into Popular
Electronics with the January 1972 issue
back when both were published by Ziff-
Davis. The United Kingdom (U.K.) publi-
caton, Wireless World, like many U.S.
electronics magazines, has undergone
some changes. In an effort to “despecial-
ize” the magazine image by reducing the
emphasis on the word “Wireless,” it was
renamed Electronics and Wireless World.
Later, it was changed to Electronics Werld
& Wireless World, then to Electronics
World incorporating Wireless World (with
the “incorporating Wireless World” in
considerably smaller print), and finally
to simply Electronics World.

Hmmmm.

If you've been reading U.S. electron-
ics hobbyist magazines since the early
1970s, it sounds like a familiar story,
doesn’t it? Electronics World is published
by Reed Business Publications in the
UK. and has a Web site at www.reed
business.com where you can find more
information. Many thanks to Trevor
Wright of Marconi for his help in ferret-
ing out this information from a local
technical library in the U.K.

I might mention (or “editorialize™) at
this point that between the mid-1960s
and today, there have been—not includ-
ing name changes—at least eight differ-
ent general electronics-hobbyist maga-
zine titles under nearly as many publish-
ers. Older readers might remember
names like Radio-Electronics (Electronics
Now), Popular Electronics (Computers &
Electronics), Radio-TV Expertmenter; Electronics
Hlustrated, Elementary Electronics, Modern
FElectronics, and Hands-On Electronics. At
one time, six of those titles were in con-
current publication, and they provided a
lot of really fantastic construction arti-

cles and great monthly columns. We're
now down to just two magazine in the
U.S.: Poptronics and Nuts & Volts. 'm
sure that specialization has caused some
movement of readership into other mag-
azine titles, and information on the sub-
ject is increasingly available on the
Internet. But for the most part, interest
in electronics as a hobby and related
magazine readership is down tremen-
dously since the old days. If this can be
treated as a trend, I would urge readers
whose hobby is electronics to share their
enthusiasm with others. Encourage
them to subscribe to magazines like
Poptronics so that the few remaining
hobbyist magazines in the world aren’t
forced to cease publication due to lack of
readers.

Which Oscilloscope
Probe?

1 just bought a Tek 5110 scope with plug-
ins for $50. What probe should I use with
it?— M.S., Piedmont, OK

Now that is a bargain if ever there was

one—assuming that the scope works.
The 5110 was most commonly outfitted
with one or two 5A18N vertical preamps
and a SBION dmebase. Overall, the sys-
tem has a bandwidth of around 2 MHz,
so probes will be cheap. I prefer X10
attenuator probes, because they give you
less resistive and capacitive circuit-load-
ing at the expense of a decade decrease
in sensitivity. Attenuator probes are also
available for X100 and X1000 attenua-
tion factors, but it’s not likely that you'll
need them. A pair of new probes, even
cheap ones, is going to cost more than
you paid for your scope! If I were you, I
would buy new ones. Used probes have
taken a beating, and the integrity of
their cables and probe tips might not be
the best.

You can buy new probes from nearly
any electronics distributor for around
$35 each. Be sure that the probe’s com-
pensation range will cover the input
capacitance specification for your verti-
cal preamp. That figure is usually
around 20 pF; but Tek has made some
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preamps as high as 47 pF which is out of
range for some probes. The high-
impedance input resistance of all but a
tiny percentage of all scopes ever made
is one megohm, so that won't be an issue
when selecting a probe. The probe
bandwidth should be greater than that of
the scope, again not an issue with your
2-MHz bandwidth.

A 1X probe allows you to have the
full sensitivity of the scope, but every bit
of the scope’s input capacitance and the
probe’s capacitance in parallel with the
scope’s 1-megohm resistance will be on
any point you try to measure. Most folks
don’t think about the capacitance, but 50
pF at 2 MHz is like putting a 1600-ohm
resistor from your measuring point to
ground. You can buy switchable probes
(1X/10X), but I prefer separate probes
myself. They’re more reliable, and the
1X bandwidth of a switchable probe is
usually far lower than that of a dedicated
1X probe.

The Tek 5K plug-ins also have
probe-encoding rings. When they are
used with a probe designed with a spe-
cial BNC connector, the rings will auto-
matically shift the CRT readout or
knob-skirt illumination to reflect the use
of an attenuator probe, reducing mea-
surement error.

Longer Ferrite Rods

In reference to a question by G. K. of New

York in the October 2000 issue about a
24-inch ferrite rod, I remember veading a
long time ago that the properties of a ferrite
core would be the same if it consisted of two
pieces glued together with epoxy. If that is
true, then G.K. could make bis long rod out
of the shorter pieces that you referred to.—
FEK., via e-mail

I would tend to agree with that state-

ment, although one must always be
careful to modify the claim with a sub-
stitution so that it reads “nearly the
same.” Since ferrite is essentially a
mashed-together collection of iron dust
with each grain insulated from the other,
magnetic induction is the major issue.

Just to make the substitution even
better, I’"d make sure that the two ends to
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be joined were smooth and flat and
would use superglue to make the union.
That would keep the space between the
rods to a minimum. If you look at the
core of a typical television or computer-
monitor high-voltage transformer,
you’ll find that it’s made of two symmet-
rical halves similarly glued or mechani-
cally clamped together.

Lener Diodes to Reduce
Voltage

In your answer to “Need 16 Volts, 900

mA” in the May 2000 column, you
reduce the LM317TY input voltage by using
a string of IN4001 diodes or another
LM3I7T in series. Why not consider the use
of a Zener diode connected in series? I had a
similar problem with an LM7824 with a
37-volt supply at the input. A 6.8-volt, 1-
watt Zener in series with the input reduced
the voltage to a safe 30-volt value. Since my
load current is near 50 mA, a 1-watt Zener
was sufficient. Do you see any problem with
the use of a Zener here?—G.W., Recife,
Brazil

The LM317 regulator specifies a 60-

volt maximum differential between
input and output voltage, so there often
isn’t a need to preregulate, or lower the
input voltage. On the other hand, the
LM340- (LM78xx-) series of regulators
specify a 35-volt maximum input voltage,
so voltage-limiting techniques would be
used on them more often. In either case,
the power being dissipated by the regu-
lator is usually the key issue. Both the
LM317 and LM340 are limited to 20
watts (in a TO-3 package) or 15 watts for
the TO-220 package, respectively.

The previous moderator of “Q & A,”
Michael Covington, cited a second
example (30 volts in, 16 volts at 900 mA
out); there a well-heatsinked LM317
should be able to handle the power (14
volts X 900 mA = 12.6 watts). In his first
example (40 volts in, 16 volts at 900 mA
out), the regulator would be overtaxed at
21.6 watts as he calculated. Let’s keep
the dissipation at a conservative 10
watts. To do that, we have to keep the
regulator drop at less than 11 volts (10
watts/900 mA = 11.11 volts), which
means we have to drop that 40 volts
down to about 27 volts. That would put
less than 13 volts across a preregulator
as he had described, dissipating 11.6
watts there.

Using the forward-biased 1N4001

diodes in series to kill that voltage is a
no-brainer. Each diode can handle an
amp of current. But it takes about 14 of
them to drop the voltage down to the
needed 27 volts; and that takes up twice
as much space as a regulator, although it
would be cheaper than another LM317.
By the way, we normally think of silicon
diodes as dropping 0.6 or 0.7 volts. But
at a l-amp current, a 1N4001 is speci-
fied with a drop of 0.9 volts, which is
what I used in figuring 14 of the little
buggers.

A Zener does make a good series-
lossing device, but like the linear regu-

lators, power dissipation becomes the
key issue. In this case, we can use a 12-
volt Zener, but it would have to be
rated to handle over 10.8 watts; those
devices are not easy to find. This is one
example of why I prefer to use Zeners
as voltage references and not voltage
regulators. However, the Zener solu-
tion in your particular situation worked
out well. T think the defining factor is
that a Zener is a better solution for
lower voltage drops and lower currents,
while using a second linear regulator in
series is better for higher voltages and
higher currents.

HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Internet: 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.elec
tronics.repair, sci.electronics.components,
sci.electronics.design, and rec.radio.ama
teur.homebrew. “For sale” messages are per-
mitted only in rec.radio.swap and misc.
industry.electronics.markelplace.

Many electronic component manufac-
turers have Web pages; see the directory
at www hitex.com/chipdir/, or try address-
es such as www.ticom 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 aithough 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 lssues: 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; Tel: 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,
VCREs, 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.

Manuals for older test equipment and
ham radio gear are available from Hi
Manuals, PO Box 802, Council Bluffs, IA
51502, and Manuals Plus, PO Box 549,
Tooele, UT 84074.

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) tells you which one to use. NTE
numbers usually match ECG; SK numbers
are different.

Remember that the “25” in a Japanese
type number is usually omitted; a transistor
marked D945 is actually a 25D945.

Hamfests (swap meets) and iocal 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.
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Operator/Senvice
Manual Sought

Where can I purchase a Luxman R115

operator/service manual? Alpine/Lux
Corp. no longer stocks it.—E.W., Fremont,
CA

I finally tracked down a Lux R-115

manual at www.treasurechestcorp.com
on the Internet. I'd start with them to
see what they have.

24-Volt Power Supply

Please send me a detailed schematic on

bow to build a 24-volt regulated power
supply with a load of 250 mA. I am build-
ing a project at work that requires this type
of power supply, and 1 believe it might be
cheaper to build rather than to buy. I would
appreciate a detailed schematic with parts
numbers and vendors, if possible—R.H.,
Kearney, NE

The simple schematic of Fig. 1

should suffice. For power, its more
convenient, safer, and usually more eco-
nomical to use a wall-mounted (“wall
wart”) transformer/adapter rather than
buying line cord, fuse, switch, trans-
former, rectifier, etc. to provide the reg-
ulator’s raw supply voltage. It's common
practice for manufacturers to use such
wall transformers to simplify UL
approval of their product and to keep
their product safe if a consumer opers it
up. The output of the “wart” should be
marked as having an output of anywhere
from 25 to 30 volts and a current capa-
bility of at least 500 mA. Capacitor Cl
can have any value between 100 and
1000 pF as long as it’s rated at 50 volts or
more. I’d suggest no more than 100 pF
if your wart has built-in filtering. The
output should have a 10-pF electrolytic
capacitor paralleled with a 0.1-pF capac-
itor to ground to take care of any load
transients. Watch the polarities of the
electrolytic capacitors, and be sure to
heat sink the LM7824 so that you have
more versatility in selecting the wall
wart. Most of the parts can be purchased
through one of the many suppliers that
advertise in the back of Poptronics.

To make this answer more generic
for other readers and because these sim-
ple little power supplies are used every-
where, note that it’s easy to change the
output voltage. Simply select a different
linear regulator such as an LM7805 or

L.M7812. The last two digits indicate
the output voltage of the device. Keep
the input voltage at least three volts
higher than the output voltage, but don’t
let it get too high or you’ll waste a lot of
power in the LM78xx regulator. Don’t
let your raw supply exceed the 35-volt
maximum-input voltage of the regulator
and make sure that it can supply the
minimum current needed by your load.
You can build a negative-polarity ver-
sion of this supply by using LM79xx reg-
ulators and reversing all polarities. Note
that the pinout of an LM79xx regulator
is different from that of the LM78xx

series.

Converting from 24 VDC
To 12 VDG

DI'm looking to make a converter with a

24-volt DC imput and a 12-volt DC out-
put. It for plugging in a cellular phone. My
wife operates heavy equipment at a local
mine, and the available power source is 24
volts. She cannot charge her phone with this,
and 1 would like to make ber something to
use.—S. T, Ft. McMurray, Alberta

Again, this conversion is the job of a

simple three-terminal regulator, as in
Fig. 1. The difference is that you'll be
replacing the “wall wart” transformer
with the 24-volt supply from the equip-
ment. Watch the polarity and install a 2-
amp fuse in series with the 24-volt line.
In this case, you’ll use an LM7812 linear
regulator; all other components will be
the same.

UNREGULATED REGULATED
INPUT OUTPUT
——
- +
|
c1 &
470pF

Fig. 1. The advent of fixed three-terminal regulators
makes designing simple power supplies a snap.

One caution is in order here. I'm
assuming that you're replacing the
phone charger’s wall transformer with
this converter rather than connecting
the circuit’s output directly to the phone
battery or trying to bypass the phone’s
battery. If you’re attempting to connect
directly to the battery, DO NOT use
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this circuit. Unlike the nickel-cadmium
and gel-cell technologies that you may
be used to, modern lithium and nickel
chemistries require sophisticated charg-
ing schemes that monitor voltage, cur-
rent, and time and/or temperature. The
wrong charging parameters can end up
undercharging the battery, which kills
your talk time; or overcharging the bat-
tery, which severely shortens its life or,
worse yet, causes it to explode—not a
good thing for a device that you have
plastered against your ear.

Hannimex Stide-Projector
Information

I own a Hannimex slide projector

(LaRonde), which is about 20 years old. It
used to bave auto-focus, but not any more. I
took it apart and noticed that the highest
DC voltage applied to the auto-focus motor
is about ome volt. That voltage seems to be
very low to drive that motor adequately. All
the mechanics are in good shape. Would you
please help me find information about the
electronics and lens alignment for the projec-
tor?—0.S., Toronto, Ontario

There aren’t as many Hannimex pro-

jectors floating around on this side of
the world as there are Carousels. And I
think you’ll find that projector manufac-
turers will be loath to release schematics
to the general public. Why, I don’t
know. I did a pretty exhaustive Internet
search and came up dry trying to find
anything about Hannimex other than
auction items. I'd suggest that you
search out photographic forums for
more specific help, but get in there fast,
for it seems that digital cameras are
attracting all the attention.

Here are a few examples of photogra-
phy-based forums:

* forums.thathomesite.com/
forums/photo

* www.gtdesigns.com/forum

*  forums.compuserve.com/gvfo
rums/default/aspisru=photography

Of the three I found, the Compu-
serve forum seemed to be the most
promising. Maybe one of our readers
can tell us of a photographic forum
that leans more toward the repair end
of the subject or toward projection
equipment. I also invite readers who
might be familiar with Hannimex to
help us out here.
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When Is CMOS Better
Than TTL?

As a designer, 1 would like to know when

a TTL-based (5-volt) design is considered
a better choice than a CMOS-based (12-
volt) design and vice versa?—G.R.G.,
Scarborough, Ontario

You made the first comparison in

your question. TTL is locked into
operation with a S-volt supply, while
CMOS has a broad supply range. This
broad supply range also gives CMOS
better noise immunity. If the application
is automotive, TTL can only be used if
you add a power supply, while CMOS is
ready-to-go for the 12- to 14-volt oper-
ation range found in modern automobiles.

CMOS also has the advantage of very
low-power operation, especially when
you're talking about static logic condi-
tions. CMOS power consumption rises
dramatically when you begin to change
logic states rapidly. "

Daring the early years of CMOS, its
main advantage was low-power opera-
tion at the sacrifice of speed. However,
that gap narrows each year as manufac-

turers begin to provide devices with the
advantages of both processes. Nevertheless,
battery power demands CMOS unless
you're willing that your project battery
have 550 cold-cranking amps available.

Often, the advantage of one over the
other may not be in the performance, but
in the function. For instance, a design that
I'm working on for next month’s column
began as a TTL-based design only
because I have a lot of TTL stock on
hand. As I converted the design to CMOS
for an automotive application, I was sud-
denly shocked to find that I couldn
match the circuit function-for-function.
CD4xxx and 74Cxxx CMOS have few
truly digital decoders; my original design
had been based on a 74LS139. On the
other hand, CMOS has analog multiplex-
ers, bilateral switches, and Johnson coun-
ters, while TTL does not.

TTL is a logic system that’s “listen-
ing to the fat lady sing;” many of its
devices are long-since discontinued.
CMOS is a still-developing technology
that’s seeing new devices on the market
all the time. A designer looking to future
repairability might not want to consider
TTL for that reason.

Your question screams for me to put

together an easy-to-read chart outlining
the characteristics of all the available
logic families. 'm just beginning to
work on that, and maybe I'll have some-
thing that’s publishable in a couple of
months. Stay tuned!

Writing To 0&A

As always, we welcome your questions.
The most interesting ones are answered in
print. Please be sure to:

(1) include plenty of background infor-
mation (we'll shorten your letter for publi-
cation);

(2) give your full name and address on
your letter (not just the envelope);

(3) type your letter if possible, or write
very neatly; and

(4) if you are asking about a circuit,
include a complete diagram.

Questions can be sent to Q&A,
Poptronics Magazine, 275 G Marcus
Blvd., Hauppauge, NY 11788, or e-mailed
to g&ra@gernsback.com, but please do not
expect an immediate reply in these pages
(because of our backlog) and please don’t
send graphics files larger than 100K. Due
to the volume of mail, we regret that we
cannot give personal replies. [P ]

NET WATCH
(continued from page 21)
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to try something new. Here are
just two fine examples of the many
portals available.

1QSeek—When you log onto

www.igseek.com you’ll find a
delightful change to the boring
portals of past. Aesthetically pleas-
ing to the eye and chock full of
links, this site has become a favorite
of many a Web surfer. IQSeek’s
search engine is like a top-forty
radio station, in that it complies lists
from various other search engines
when retrieving site information.
1QSeek also offers e-mail, news and
games (you have to try Pong
Aftack for a laugh).

HofDiary—Do you think you
have the gumption to manage
your own Portal? Head to www.
hotdiary.com and live your dream.
This free service leads you through
the steps of setting up your own
portal. Registering with HofDiary

gives you numerous features,
including: chat, link directory. file
swapping, and file storage. Users
can link their portals with other
organizations, people, and/or busi-
nesses. The programmers at Hof-
Diary use the term collaboration to
describe the interaction.

AND AWAY WE GO!

Well, folks, | hope my words
have inspired you to explore the
Net even further. That is a pretty
impressive machine you have
perched upon your desk: don't
be afraid to exploit it! Portals are
just another way for us to travel—
a virtual hub of social clubs.
libraries, and terminals. So don’t
just stand there! Log on, click in,
and link out. P

While speeding treatments and cures for neuromuscutar disorders,
advances made by MDA researchers also have enhanced therapy
prospects for heart disease, cancer, arthritis, Alzheimer’s and AIDS.

Giving to MDA makes a world of difference.

MUSCULAR DYSTROPHY
ASSOCIATION

(800) 572-1717

waana aaorieanrcadiohietary com
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Grey Walter's "Turtle” (Part 2)

Last month, we started building a
replica of one of Grey Walter’s
experimental robots. Let’s finish up the
mechanical portion of the project so we
can delve into the electronic control and—
most importantly—the experiments.

We'll pick up with mounting the
front drive wheel to the gearbox motor.
The wheel used in this prototype is
made to friction fit a 3-mm (0.118-inch)
shaft. However, the shaft diameter of the
100:1 gearbox motor is about 2 mm
(0.078 inch).

To solve this mismatch problem, I
placed a 3-inch length of 3-mm hollow
metal tubing on the gearbox motor
shaft, using a flathead screwdriver and a
hammer. It’s important to support the
motor’s shaft and tubing on a hard
(metal) surface; force can be applied
directly on the shaft without damaging
the gears or motor. The next step is to
place the screwdriver head on the shaft-
tubing assembly and hit it sharply with
the hammer. This force causes the tub-
ing to collapse onto the shaft, making a
strong friction fit. Striking the 3-mm
tubing in one or two locations gives
extra insurance.

There is a keyway (flattened cutaway)
cut into the gearbox motor shaft.
Properly striking the tubing at that loca-
tion collapses the tubing into the key-
way, creating a very secure fitting.

The drive wheel is pushed onto the
3-mm tubing. The friction fit of the
wheel is strong enough to drive the
robot without any problem. If one wish-
es to mount the wheel permanently
(something I have not done) to the shaft,
I would suggest mixing slow-setting
epoxy and coating the 3-mm shaft
before mounting the wheel.

Counterbalance

When the gearbox motor is mounted
on the U channel, the weight of the
gearbox motor on one side results in an
off-balance assembly. To balance the U
channel, I placed 3 to 4 ounces of %-inch
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Fig. 1. The bumper is made from %- X !%-inch aluminum bar.

lead sheet (that I happen to have on
hand) on the opposite side. Cutting and
drilling the lead is easy—just keep in
mind the extreme health risks involved
with lead exposure: Don’t breathe the
dust (use a mask) and wash thoroughly
after working with the metal. Lead poi-
soning is not something to be taken
lightly. As an alternative, mount any
heavy object onto the shaft as a counter-
weight. Examples of such counterweights
include “fender” washers and brass rod.

Shell
The original tortoise used a transpar-

WWAN. axaerieaniadiahictary com

ent plastic shell that was connected to a
“bump” switch, which caused the robot
to go into “avoid” mode when activated.
After looking at, trying, and rejecting a
number of different shells, I ended up
fabricating my own shell. The term
“shell” is used in a virtual sense here.
The robot’s skin consists of little more
than a bumper that encompasses the
device.

Take a 32-inch length of %- by %-inch
aluminum bar, mark the center, and
measure out the bend locations accord-
ing to Fig. 1. Clamp the bar in a vise at
each pencil mark and bend to the 53

soondod ‘100g udy
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5-40 NUTS

BUMPER FRAME 2 PLACES

ALUMINUM BAR

1/8 HOLES
TO MATCH

5-40 SCREWS
2 PLACES

Fig. 2. The ends of the bumper are joined
together with a splice plate, screws, and nuts.

required shape. Note how the two ends
meet at the center of the longest side.
Drill two %-inch holes in those ends and
join them together with a 1-inch piece of
similar aluminum barstock, screws, and
nuts. I used 5-40 hardware, but you can
substitute 6-32 screws and nuts if you
have them available, Figure 2 shows the
details.

The bumper is supported by an
upper bracket that’s shaped identically to
the front end of the bumper. See Fig. 3
for the details and dimensions. The
upper bracket is made from a 14!%-inch
length of the same size aluminum bar as
the bumper. Mark and bend the bracket
the same way.

The three holes at the top of the
bracket (or center of the bar) will be
used when mounting the bracket/
bumper assembly to the robot. The two
holes at the ends are where the bumper
bolts to the bracket. Before drilling the
holes in the bumper, it is necessary to...

Find The Center Of Gravity

Finding the bumper’s center of grav-
ity is important: The bumper assembly
must be balanced, or it will not work.
Identifying that location is simple. Rest
the bumper’s 4%-inch sides on a length
of aluminum bar; the “nose” and splice-
plate joint are free to rock back and
forth. Move the bumper back and forth
undl it balances evenly. Mark the center-
line positions on each side of the
bumper. Drill a %-inch hole at those
locations to match the holes on the ends
of the bracket, and secure the bracket to

| |
< 3172 -

] 11/8 | 11/8
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4
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Fig. 3. The bumper bracket supports the bumper on the robot. Note how its dimensions match those

of the bumper.

the bumper using 5-40 machine screws
and nuts.

Attaching Bumper to Base

Using the bracket as a guide, mark
and drill three holes on the robot body
behind the servomotor. The holes
should be placed so that the bumper
(once secured to the base) has adequate
clearance (%- to %-inch) from the back
wheels. The matching center hole on
the base must be offset by about % inch
toward the front of the unit (closer to
the steering servo).

The outer holes are used for mount-

N
> §

BUMPER BRACKET

6-32 NUT

1-INCH
COMPRESSION
SPRING

6-32 NUT

\ }

ROBOT BODY

6-32 SCREW

Fig. 4. The bumper bracket is supported on the
robot by a pair of compression springs. How
tight or loose you leave the top nuts determines
the bumper’s response to strikes and collisions.

wiaanar apaaricanpadiabictarn, ~cam

ing the bumper/bracket assembly. In
each robot-base hole, place a 1-inch 6-

6-32 BRASS NUT

SOLDERED WIRES
6-32 NUT
1
BUMPER
BRACKET
6-32 SCREW )
E 6-32
TE: BRASS
CONTACT AREA NUT
6-32 NUT
§-32 NUT

} ROBOT BASE

6-32 NUT

6-32 NYLON SCREW

=)

FRONT OF ROBOT

Fig. 5. The tilt switch closes when the robot
strikes an object in front of it. The bracket forms
one switch contact. The other contact is a brass
nut supported on a plastic (nylon) screw. The
space between the nut and the bracket contacts
set the switch’s sensitivity. Note that brass nuts
are used for wire connections; brass is easy to
solder.
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Fig. 6. This close-up photograph shows the
detail of the tilt switch and the spring mounting
of the upper bracket.

32 machine screw pointing up and
secure it with a nut. A 1-inch, 2-pound
compression spring slips over each screw
shaft. Rest the bumper/bracket assembly
on the springs and add an additional nut
on each screw. Those nuts adjust the
bumper’s tension and resiliency.

FEach screw/spring mount should

look like Fig. 4.

Tilt Switch

The tilt switch makes use of the cen-
ter holes. See Fig. 5. On the bumper
bracket, fita 6-32 screw from the under-
side and lock it in place with a nut. Add
a second nut for now. That nut, made
from brass, is the “terminal” to which a
wire will be soldered—the reason for
using brass. Ever tried soldering to zinc-
plated steel? Tt isn’t easy—or even possi-
ble without specialized brazing equip-
ment—for the average hobbyist to tack-
le. Brass is definitely the way to go.

The lower half of the tilt switch uses
a l-inch 6-32 plastic machine screw and
four 6-32 nuts. Again, one nut must be
brass for soldering a wire to this second
“terminal.” The screw—with one nut
attached—is run up the hole in the robot
base from underneath. A second nut

Fig. 7. The light sensor is mounted on the front
wheel's gearmotor. The robot can “look” for the
brightest light source by simply turning the
wheel to the left or right. Note also the weights
that counterbalance the gearmotor.
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Fig. 8. Although we’re replicating Walter’s experiments, we don’t have 1o restrict ourselves fo the
electrical controls he had at his disposal 50 years ago. We can only wonder what he would have
done 10 get his hands on one of today’s simple PIC microcontrollers!

locks the screw in place. Remember,
when working with a plastic screw, don’t
overtighten the nuts or the screw
threads will shear. Adjust the height of
the screw so that it is close to, without
touching, the bracket bar. The third nut
and brass nut are fitted to the end of the
screw. Their position is adjusted so that
contact is made by the bumper bracket
when the front of the bumper is pushed,
tilting the bracket forward.

A close-up photograph of the com-
pleted dlt switch is shown in Fig. 6.

Photoresistor

The cadmium-sulfide (CdS) pho-
toresistor that I used in my prototype
has a dark resistance of 100,000 ohms
and a light resistance of 10,000 ohms.
The top of the gearbox-motor bracket is
a perfect shelf for mounting the pho-
toresistor, as you can see in Fig. 7. T used
a small piece of plastic to mount the
photoresistor at a 45 angle. Mounting
the photoresistor on the drive wheel
assembly has the added advantage of
keeping the photoresistor facing the
same direction as the drive wheel—the
direction that the robot is moving. This
replicates the function of the original
tortoise robots.

WWWakherieaniadimhictary com

The photoresistor requires a shroud to
block light from the sides. Without a
shroud, the robot could not accurately
sense the light direction from the pho-
toresistor. I fabricated a shroud out of
black paper, rolled and taped to a diam-
eter slightly larger than the photoresis-
tor. Slip the shroud over the photoresistor.

Brains And Brawn

The schematic for the robot is shown
in Fig. 9. Intelligence for the robot is
provided by IC1, a PIC16F84 micro-
controller. Several input/output (I/0)
pins send and receive signals to and from
the robot’s motors and sensors.

The steering servomotor requires a
precise pulse train of a specific repetition
rate and pulse-width range. That type of
control signal is a perfect match for the
capabilities of a PIC. The control signal
appears on pin 6 (RB0O) and connects
directly to the servo.

The gearbox motor is driven by a
standard “H-bridge” circuit consisting
of Q1-Q4, D1-D4, and R1-R4. The H-
bridge gets its name from the standard
way the schematic is drawn: the four
transistors form the sides and the motor
is the center bar of the letter H.

Two signals from IC1, pins 7 (RB1)

soondod ‘L00g 1Hdy
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SCAN:
FIND/TARGET
BRIGHTEST
LIGHT SOURCE

IS
LIGHT TO
BRIGHT?

YES

AVOID:
REVERSE
MOTOR
ADJUST MOVE:
STEERING AlM TOWARD
FOR ONE LIGHT MOVE
SECOND FORWARD FOR
: ONE SECOND

HIT
OBSTACLE?

YES

Fig. 9. The program has a verv simple function
as you can see from this flow chart.

and 8 (RB2), control the bridge. Only
one signal is active at a time; note how
each signal line turns on two diagonalty
opposed transistors. That way, one tran-
sistor supplies power to the motor and
the other provides a ground path. If two
transistors are on the same side, there
would be a dead short across the power
supply and would quickly burn out the
transistors. Each transistor pair sends
current through the motor in the oppo-
site direction of the other pair. Reversing
current through a DC motor reverses its
rotation direction. According to the
PIC’ program, which we’ll get to in a
moment, pin 8 is designated “forward”
and pin 7 as “reverse.”

The resistors provide base-current
limiting, and the diodes protect the tran-
sistors from any back-EMF current
surges that motors (or any coil-based
devices, for that matter) create when
power is switched off. Those surges can

Fig. 10. The finished robot is ready 1o seek out
light and explore its world.

LISTING 1

‘Turtle Software

‘Variables
symbol sv = b0 ‘Sweep value
symbol light = b1 ‘Light intensity value
symbol p1 — b2 ‘pause value
symbol BL = b3 ‘Bright light vaiue
symbol BL2 = b4 ‘Too bright light value
symbol sv2 = b5 ‘Stored sweep value
symbol t = b6 ‘Loop counter
‘assign variables
BL2 = 25 ‘Too Bright
BL = 255 ‘Light Intensity Base
Start:
sv = 100:sv2 = 150:BL = 255
sweep:
pulsout 0, sv ‘Servo timing to pin 0
pot 4,255 light ‘Read CdS cell, store value in variable light
p1 = light/51 ‘Create pause value from light reading
t=8-pi ‘use t for temp storeage
pause t ‘Use value to adjust timing to servo

if light <= BL2 then avoid
if light < BL then store
count:

‘Avoid Bright Light
‘Store brightest light vaiue in sweep

Ssv=sv+1 ‘Finished sweep?

if sv > 200 then move ‘Yes, then move

goto sweep ‘No, continue sweeping
move:

high 2 ‘start motor forward
fort=1to 100 ‘Start loop

pulsout 0, sv2 ‘Aim toward the light

pause 18 ‘servo timing

next t ‘continue loop

low 2 ‘turn off motor

b7 =0

button-5,0,255,0,b7,1,avoid ‘Check tilt switch for obstacle
goto start

store:

BL = light ‘Store brightest reading in sweep
sv2 = sv ‘and its direction

goto count ‘go back to main

avoid:

high 1 ‘reverse motor

if sv > 150 then back
if sv <= 150 then back2
hold:

low 1

goto start

back:

Sv==sv - 40

goto a2

back2:

Sv =58v + 40

goto a2

az2:

fort=1to 100
pulsout 0, sv

pause 18

next t

goto hold

‘Check which way we're facing
‘and turn away

‘cut motor
‘return to main

‘start loop
‘aim

damage transistors faster than you can
say, “Do I smell smoke?” The diodes
provide a safe path for those energy
spikes.

On the input side, there are two sen-
sors: the CdS photocell, R7, is read from
pin 9 (RB3). Pin 10 (RB4) reads the tilt
switch to check if the robot has encoun-

tered an obstacle.

Six-volt electrical power for the robot is
supplied by a battery pack of four AA batter-
ies. While I used this power supply for test-
ing robot functon, I suspect that the batter-
ies may wear out quickly. For longer runs, a
beefier battery pack is probably needed.

(Continued on page 64)
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SAM GOLDWASSER

Fuzzy Pictures and Other Annoyances

ow has your VCR% color quality

been, lately? How about picture
quality? This month, we will talk about
signal interference and how it can (and
does) affect your viewing pleasure. We'll
also examine the possible causes and
cures for interference. So, with no fur-
ther ado...

Why Does My VCR Record
in Black and White?

If you can play pre-recorded tapes in
color but not tapes recorded on this
VCR, there may be several possible
causes. The simplest is that your input
signal is too weak—a misadjusted anten-
na or cable with a large number of split-
ters—and the VCR’s color killer thinks
there is no color. Sometimes the thresh-
old for detecting the color signal is set
higher on the VCR than the TV that
you are using to monitor the recording.
Here are some questions to ask:

* [s the color TV fine-tuning set
correctly?

* Does it play pre-recorded tapes in
color?

* Does the tuner output produce
color?

* Does the video output work in color?

* Is the problem the same for all
recording speeds?

* Do the tapes you record on this VCR
play in color on another one?

If the answer to all but the last ques-
tion is “yes,” then the problem is most
likely in the video/chroma circuitry
associated with the recording function.
It could be as simple as the color killer
setting being too low. There are other
places to search when troubleshooting
faulty color recordings—the tuner and
the heads.

Check and see if the video output
from the tuner is in color. A color image
from the tuner indicates it is not a source

of the problem. As for the heads, it is

best to perform a scheduled routine of
preventive maintenance—consisting of a
thorough cleaning—insuring that they
will not become a source of trouble.
Dirty heads and magnetized heads can
cause a myriad of woes to spring forth
from your VCR (the horror!).

Help! My VCR Only Plays
in Black and White

If you know your VCR’s recording
works fine, because the tapes made on it
play in color on another VCR while pre-
recorded tapes do not play back in color
on your system—then there could be
several possible causes (some of which
were previously mentioned).

Weak chroma signal level from VCR
Color killer set too low on TV
Problems in chroma circuits
Marginal or dirty video heads

Note that in @/ cases of missing
color, checking playback on another TV
and/or adjusting the TV’ controls
should be tried first, as slight differences
in signal levels between tuner and play-
back may cause a TV with marginal set-
tings (fine tuning, color killer, chroma
circuits) to switch unexpectedly between
color and B/W.

I've Got Those
RF Signal Blues

First determine whether there is a
problem with broadcast or cable, playing
tapes, or both. If it is only broadcast or
cable, then your source may be at fault.
If it is fine with the VCR off but noisy
when using its tuner, the problem could
be in the tuner itself. Verify that the
direct video output (RCA jacks) works
properly with a pre-recorded tape. If this
is noisy as well, then there are problems
with the video circuitry or video heads.
If there are problems with the Channel
3/4 output, but the direct video outputs
are fine; then suspect a weak or dead RF
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modulator, This is a little metal box with
the ANTENNA IN and TV OUT connec-
tors. It has circuitry that switches
between the VCR’s internal video signal
and the antenna input. It also converts
the video baseband signal to the
Channel 3/4 output required by the TV.
Inexpensive replacements are available.
Before you conclude that the RF
modulator is to blame, check that the
channel and fine-tuning of the TV are
properly set and that there are no other
problems with the TV. As before, test
the VCR with another TV. It could be
that the signal from the VCR s just a lit-
tle weaker than it is used to be. Work the
Channel 3/4 switch back and forth; it
may have developed a bad contact. The
other channel (3 or 4) might work bet-
ter. Try moving the VCR away from the
TV—sometimes interference from the

TV will degrade the video qualiry.

VCR Will Not Tune
Broadcast Or Cable

Are you sure that the input signal is
making it to the VCR? Does the pass-
through connection work? Double-
check the connections. Connect the
cable you have on the ANTENNA IN jack
of the VCR directly to the TV. Make
sure its center pin is not bent over or
broken off. Try a new cable. Is the tun-
ing mode switch (broadcast, CATYV, etc.)
set correctly on the VCR?

If the signal is preset into the VCR,
there still may be a bad connection
inside preventing it from making it to
the VCR’s tuner. Sometimes, there are
RCA style plugs inside that work loose.
Otherwise, the tuner of the VCR is not
working. This could be because it is bro-
ken or power to it is bad or missing. If all
other functions of the VCR are working,
it is likely (though not guaranteed) that
the power supply is fine. There could be
bad connections or dirty connectors as
well. Beyond probing for bad connec-
tions and verifying your antenna
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hookup, there is not much that can be
done without a service manual and test
equipment.

If the problem is that it won’t tune
upper cable channels, that may be by
design. Older VCRs (despite being
called “zillion-channel cable ready”)
might not be able to deal with the upper
channels of modern cables systems.

Interference Patterns, Such As
Parallel Or Diagonal Lines

Such patterns may be due to the
proximity of the VCR to a TV or other
component, outside interference, or a
fault in the VCR. Determine if it is in
the video signal, or is it only present
when the VCR is close to or sitting
on/under the TV? Have you rearranged
your setup recently? It is common for
TVs and VCRs to interfere with each
other’s operation. Your only easy fix may
be to shuffle the components in your
entertainment center. It probably isn’t
the cables, but see if moving them
around changes anything. If it does, then
better (shielded) cables might help.

Does it happen when you are watching
it from the antenna/cable, or only when a
tape is playing or recording? Interference
patterns on cable may indicate a problem
with the cable company or the hookup. It
may even be system-wide and under inves-
tigation—such temporary service prob-
lems are not uncommon. If you are using
one or more splitters to distribute the sig-
nal to multiple locations, be aware that
each one introduces some signal loss.
Eventually this results in noticeable degra-
dation making the system more susceptible
to even low-level interference, which
might otherwise be undetected.

Interference patterns while using the
antenna may indicate just generally poor
reception. Try repositioning the rabbit
ears or outside antenna (if you have that
option). Also check the connections and
wiring (all the twisting and maneuvering
can break or damage antenna cabling).
Interference patterns only on recorded
tapes that were not there in the original
program may indicate a problem in the
record circuitry of the VCR or interfer-
ence from the TV (only if on). Patterns
only on playback of tapes regardless of
where they were recorded may indicate a
problem in the playback circuitry of the
VCR or interference from the TV. Did
this just start suddenly without you
changing anything? Does it now happen
at all times of day?

If it does not happen all the time, try

to determine what are the common fac-
tors when it does occur. Consider other
sources of interference. Among them are
local ham radio operators or other trans-
mitters, light dimmers, compact or
other fluorescent lamps, the vacuum
cleaner—even your microwave oven.
Although less likely, it may be a neigh-
bor’s appliance doing the interfering. To
eliminate the VCR as the source of the
problem, you may need to take it on a
field trip to a friend or relative in a dif-
ferent neighborhood. If the patterns are
still the same, it is probably a fault in the
VCR and not outside interference.

Firing (Static) Lines In
Picture During Playback

These lines may be described as stat-
ic or short bright or dark lines in the pic-
ture. They usually have a sharp start and
may trail off or stop abruptly. They may
be occasional (once every few seconds)
or frequent (multiple instances per video
frame). This interference may also be a
symptom of worn or damaged video
heads. We’ll cover video heads in detail
at some future time.

Try a different tape—preferably a
new recording made on a different VCR
or a new commercial video. It is possible
that these streaks are simply due to
dropouts on the tape (either missing bits
of oxide or dirt causing momentary loss
of video signal). Old, worn, or cheap off-
brand tapes are particularly prone to
dropouts.

One characteristic of dropouts is that
they may span video lines as well as
video frames. If the lines are very short
and random, a dirty, missing, or improp-
erly positioned video-drum static brush
may be the cause. In most VCRs, you
will see a metal strip with a carbon con-
tact pressing against the center of the
video drum spindle either above or
below the deck (or in rare instances,
berween the upper and lower cylinders).
The brush is there to provide electrical
contact between the rotating video drum
and the stationary lower cylinder and
chassis. This is necessary since the bear-
ings on which the upper cylinder rotate
may not provide adequate contact, and
any static buildup caused by the spin-
ning head cylinder rubbing against the
tape may discharge through the bearings
resulting in these firing lines. Carefully
remove the static brush and clean the
end of the spindle and carbon contact.
This may be all you need to do to
remove the static lines from the picture.

Multiple System Failures

Most VCR problems will be limited to
a specific sub-system—video, audio,
tuner, servo, or control. When multiple
seemingly unrelated problems occur at
the same time, suspect a power-supply
problem since multiple systems may be
fed from common power-supply outputs.

There are always several different
voltages used within a VCR. If one of
those voltages dies, some subsystems
will work but will not receive the prop-
er signals from the dead parts. So, near-
ly any kind of behavior is possible.
Therefore, the first test is to determine,
if possible, that the power-supply output
voltages are correct—both with power
off and power on.

When Power-Supplies
Act Screwy

Power-supply problems can range
from intermittent behavior due to
slightly out-of-tolerance voltages, hum,
or noise to a totally dead VCR. Multiple
system failures can result if one or more
of the half dozen or so voltages used
within the VCR are incorrect or missing.

Power surges can harm your system.
These may result in a totally dead VCR
or in overstress and subsequent failure
of various components. A power strip
with a circuit breaker, even with a surge
protector, is not a reliable protection
against power surges especially during
lightning storms. The only sure protec-
ton is unplugging electronic equipment
during storms—but then, what would
your insurance agent have to do?

Finding Faults

Troubleshooting is quite straightfor-
ward as the components are readily identi-
fied; and itis easy to trace through from the
power transformer, bridge or center-
tapped full-wave rectifiers, regulators, caps,
etc. The circuitry is not usually complex,
and the most common failures tend to be
quite obvious. It should be possible to
determine the correct output voltages from
basic circuit principles.

Start at the line cord. If there is infi-
nite resistance between the two prongs,
there is a problem in the primary side of
the transformer. A fuse may be blown,
the transformer primary may be open
(or a thermal fuse under the outer layers
of insulation may be blown), or there
may be bad connections between the
line cord and the transformer. If this
checks out, there may be a problem on
the secondary side—bad rectifiers, tran-
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sistors or IC regulators, or bad connec-
tons. It is unlikely that the secondary
winding of the transformer itself is bad.

Failures of one or more of the out-
puts of these hybrid regulator blocks are
very common. Use the ECG, STK, or
NTE cross-reference guides to identify
the correct output voltages. Test with
the power switch in both positions. Any
significant discrepancy indicates a likely
problem. While an excessive load drag-
ging down a voltage is possible, the reg-
ulator is the first suspect. See the docu-
ment “VCR Power-Supply Regulators”
at my Web site for the “pin outs” of
some of the common ones. The correct
output voltages will be specified on the
regulator “pin out.” Replacement cost is
usually under $10. If you find no voltages
on the regulator at all, go back and
check, starting at the line cord as above.

Switching-supply  problems are
tougher to diagnose, but it is usually
possible to do without service literature
by tracing the circuit and checking for
bad semiconductors with an ohmmeter.
Common problems are: dried-up capac-
itors, shorted semiconductors, open
startup resistors, and bad solder joints.
For a sample circuit, see the document
“Various Schematics and Diagrams™—
also available at my Web site—which
includes an example of a switching-
power supply found (with minor differ-
ences) in many models of Panasonic
(and clone) VCRs.

In a supply that is dead (has blown the
main fuse), check 4// semiconductors,
capacitors, and resistors as a failure in one
may damage others. Just replacing the first
one you find that is bad may result in it
blowing immediately. Fusable (flameproof)
resistors (blue or brown body or boxy
ceramic power type) may open up if there
was a shorted switching transistor. Power
resistors supplying current for the starzup
circuit may open from age. See the docu-
ment “Notes on the Troubleshooting and
Repair of Small Switch-mode Power
Supplies” at my Web site for more detailed
information.

Note: The initial test of checking
between the prongs of the line cord for
power-transformer-based supplies can-
not be used with a switcher—it will like-
ly always read open even if the supply is
perfectly good.

Problems in either the power trans-
former/rectifier/filter capacitor section
(usually no regulator) or switching sup-
ply are possible. However, they can pret-
ty much be dealt with independently.

Note: The switching supplies used in
these VCRs usually run off of a lower
voltage input than the more common
off-line non-isolated type, making them
somewhat less hazardous to your health
to work on (see sidebar).

Problems can occur in either the bat-
tery charger or power-supply section. A
bad battery usually has a short life span.
If possible, try a known-good battery or
battery eliminator first to determine
which has the problem. Always check for
the possibility of bad solder connections.
The older style portable units were quite

VCR POWER SUPPLIES

WARNINGI Make sure you understand
the safety issues with respect to work-
ing on life-voltage circuits—at least
part of the power supply Is connectad
to the AC line, and switch-mode power
supplies may have up to 300V inside.

VCREs typically use one of four types of power
supplies. {There are no doubt others).

Power Transformer with Linear
Regulator—LIsing 78/79XX parts or dis-
crate components, this type of power
transiormer will be large and very near the
AC line card,

Power Transformer with Hybrid
Regulator—Like STKS5481 or any of iis
cousing, this type will have multiple out-
puts wilh some outputs switched by power
on. if it has one of these, check ECG, 5K,
or NTE, or post to the USENET news-
group sci.elecironics. repair and someone
can probably provide the “pin out”

Small Switching-Power Supply—The
most cammon problems that plague this
type are shorted semiconductors, bad
capacitors, and open fusable resistors. In
this case, there is usually no large power
transformer near the line input but a smaill-
er transformer in 2 more cantral location.

Some Cambination of the Previous—
These types are less common. An input
power transformer may supply low voitage
to a switchar.

Camcorders and Portable Video
Camera™VCR Combos—Muabile units
include & battery charger and run all nor-
mal YCR (and camera) functions off the
battery. The required voltages are derived
using DC-to-DC inverters.

WAL akherieaniadiahictary. com.

reliable and easy to service. However,
modern camcorders are so jam-packed
with micro-miniature, surface-mounted,
unmarked circuitry that troubleshooting
and repair is definitely not fun (Not to
mention the joys of just getting inside
with only a finite use of expletives).

An Elephant Hit Your Power Pole

Power surges or nearby lighting
strikes can destroy electronic equip-
ment. However, most of the time, dam-
age is minimal or at least easily repaired.
With a direct hit, you may not recognize
what is left of it!

Ideally, electronic equipment should be
unplugged (both AC line and phone
line!) during electrical storms, if possi-
ble. Modern TVs, VCRs, microwave
ovens, and even stereo equipment is par-
ticularly susceptible to lightming and
surge damage, because some parts of the
circuitry are always alive; therefore there
is a connection to the AC line. Telephones,
modems, and faxes are directly connect-
ed to the phone lines. Better designs
include built-in filtering and surge-sup-
pression components.

With a near miss, the only thing that
may happen is that the internal fuse
blows or the micro controller goes crazy,
requiring power cycling. There is no
possible protection against a direct
strike. Most VCRs have their own inter-
nal surge-protection devices like MOVs
(Metal-Oxide Varistors) located after the
fuse. So it is possible that all that is
wrong is that the line fuse has blown.
Remove the case (unplug it first!) and
start at the line cord. If you find a blown
fuse, remove it and measure across the
in-board side of fuse holder and the
other (should be the neutral) side of the
line. With the power switch off, this
reading should be very high. With the
switch on, it may be quite low if the
VCR uses a large power transformer (a
typical primary resistance is 15 to 30
ohms).

Some VCRs may be outside this
range; but if the reading is extremely
low, the power transformer could have a
partially or totally shorted primary. If it
is very high (greater than 1000 ohms),
then the primary of the power trans-
former may be open; or there may be a
blown thermal fuse under the insulation
wrappings of the transformer windings.

If the resistance checks out, replace
the fuse and try powering on the unit.
Hopefully it will work fine and the prob-

(Continued on page 64)
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BASIC CIRGUITRY
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Stepning Out With The

G et ready for some real circuitry fun
as we investigate the extremely ver-
satile CD4017 CMOS IC divide-by- ten
counter. The CD4017 is basically a
decade counter with ten outputs that are
normally low. The outputs sequentially
turn on one at a time in response to a
clock-input pulse. The output shifts one
position for each positive clock pulse.
The decade outputs can supply up to 10
mA to an external load—much greater
than a standard CMOS output. In fact,
that 10-mA capability is greater than
standard LSTTL! The IC operates with
a supply voltage of 5 to 16 volts.

All Those Pin Connections

The pin-connection layout for the
CD4017 is shown in Fig. 1. Pins 1 through
7 and pins 9 through 11 are the ten output
connections. Note that the outputs are 7ot
in numerical order. Power is supplied
through pins 16 (positive voltage) and 8
(ground). The clock input is pin 14, and
the clock enable is pin 13. A positive signal
on pin 15 resets the count back to the first
output pin. Finally, the divide-by-ten out-
put is on pin 12. Think of that signal as a
“cascading” output that can drive the next
CD4017 if you want a row of devices.

But I'm getting ahead of myself. Let’s
start with the simple circuits and work
our way up to the fancy stuff.

16
o +
e 15
“ii—— RESET
b 14
‘—— CLOCKIN
1
At ENABLE
12
—— OuT
s
.10,
LI

Fig. 1. The CD4017 has ten decoded outputs.
The outputs go high in order one at a time with
each pulse of the clock pin. Control over the
device’s behavior includes an enable line (to
ignore clock pulses) and a reset line (1o reset the
output back to the “zero” output).
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Fig. 2. This circuit demonstrates visually how the outputs turn on in sequence with each clock pulse.
The NAND gate wired as an oscillator can be turned on and off with a simple switch. Note how the
switch’s output—thanks to R2—always presents a valid logic level to ICl-a’s input.

PARTS LIST FOR THE “COUNTING-TO-TEN" CIRCUIT (FIG. 2}

SEMICONDUCTORS R2—10,000-chm
ICI—CD4093 CMOS quad 2-input Nanb — R3-=10000hm
Schmit! trigger, mtegrated circait
ICEI—CD"'I-HIT FM.GS decade counter, CAPACITONS
: e e ikt i ; Cl—0.1-pF to 10-pF, ceramic-dise or
LEDI-LEDI0—Light-vmitting dinde, electrolytic

any color

RESISTORS
(Al resistors are K-walt, 5% units.)
Ri1—47,000-0hm o 220,000-0hm

Counting To Ten

Our first counting, or stepping, circuit
is shown in Fig. 2. One gate of a CD4093
quad two-input NAND Schmitt-trigger IC
forms a simple low-frequency oscillator.
The frequency, or dock rate, is determined
by the values of C1 and R1—about one per
second when R1 is a 220,000-ohm resistor
and C1 measures 4.7 pF. In what sounds
like some bizarre inverted law, lowering
either or both component values increases
the clock rate; raising them lowers it.
Switch S1 turns the clock on or off.

WARNING! The inputs of the

WWW- ameracaanadiehistary. com

(22—}, I-pF, ceramic-disc

ADDITIONAL PARTS AND MATERIALS
S1—S8ingle-pole, single-throw toggle
switch

remaining three gates of the CD4093
must be tied to something; or you’ll be
sorry, ‘cause bad things will happen to
your circuit if you don’t! Tie pins 5, 6, 8,
9,12, and 13 to either ground or battery
positive and be safe. That is simple, basic
good design practice in the CMOS
world. Since I deal with many CMOS
devices in my columns, I should proba-
bly state that warning more often. On
the other hand, I don’t want to start
sounding like the proverbial “broken
record” and have you miss the details.
Now that I've spoken my piece, let’s
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S2 +V

4 RUN

Fig. 3. To use the CD4017’s reset function, sim-
ply connect pin 15 to the appropriate logic
level: grounded to run, logic high to reset the
output back to zero. Again, note how the switch
is wired to always present a valid logic level to
the input pin.

PARTS LIST FOR THE CD4017
RESET FUNCTION
(FIG. 3)

S2—Single-pole, double-throw toggle
switch

get off the soap box and back to the cir-
cuit. The CD4017 is connected in a typ-
ical zero-to-nine, count-and-recycle
configuraton. For the visual excitement
of watching the chip in action, I con-
nected an LED to each of the ten out-
puts, making it easy to keep track of the
count. Since only one LED is on at a
time, a single current-limiting resistor,
R3, may be used for all ten LED:s.

The clock-enable (pin 13) and the reset
(pin 15) inputs must be ted to grounc for
the circuit to function in the counting
mode. On each positive edge of the clock’s
output, the counter advances one step.
After step nine, the counter resets and
starts over. This process continues as long
as the clock runs, The counter can be reset
to count zero by momentarily taking the
reset pin from ground and connecting it to
battery positive. If this is a desirable func-
tion, a single-pole, double-throw switch
can be connected as shown in Fig. 3.

CLOCK
IN
+3V
2
8 |13 14 16
15
CD4017
11l 91 sl 5l 1l1o 71 al 2l 3
9 8 7 6 5 4 3 21 0
—/;ELECT
NUMBER

Fig. 4. Part of the CD4017's versatilitv is that
you can set the chip to recycle its count at any
number above one. Connect the reset line to the
next higher output than what you want. When
that line goes high, it resets the chip, bringing
the reset line low. The amount of “flicker”
depends on the chip’s internal propagation
time—how long it takes for an input signal
(reset in this case) to affect the outputs.
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Fig. 5. Counting to 20 uses a second CD4017, acting as a “bank switcher” The outpuis of 1C2 sup-
ply current to the LEDs; 1C3 grounds each bank in turn to supply a ground return.

PARTS LIST FOR THE “DOUBLE-THE-COUNT” CIRCUIT (FIG. 5)

SEMICONDUCTORS

IC1-—CD4093 CMOS quad 2-input NAND
Schmitt trigger, integrated circuit

1C2, IC3—CD4017 CMOS decade
counter, integrated circuit

LED1-LED20—Light-emitting diode,
any color

RESISTORS

(All resistors are “-watt, 5% units.)
R1—47,000-ohm 1o 220,000-ohm
R2—10,000-ohm

R3, R4—1000-0hm

ADDITIONAL PARTS AND MATERIALS
C1—0.1-pF to 10-pF, ceramic-disc or electrolytic capacitor

S1—Single-pole, double-throw switch

Doubling The Count

Counting to ten can be a drag, so let’s
see what we can do to up the total count
without over-complicating the circuitry.
One way is to use the counter’s ten outputs
twice in sequence. How do we do that?
Easy—we use the CDD4017’ ability to count
to a selected number and then recycle.

Take a look at the circuit in Fig. 4 to
see how it’s done. The reset function is
the key to resetting the counter at any
selected count. As long as the reset is
low, the counter will cycle, but any time

WA akherieaniadiahicstary. com

the reset goes positive, the counter
resets to zero and recycles.

Counting to two and recycling is the
function we need for our circuit to count to
twenty and repeat. Bv connecting the reset
pin to output number two (pin 4), the
counter will count zero and one in the
usual fashion. When the count advances to
two, that output pin flickers high for a
moment—iust long enough to activate the
reset function, which tumns it off again.
That action repeats as long as the counter
receives clock pulses. The number of counts

soluondod ‘100 1Hdy
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Fig. 6. Taking the count to 30 requires some additional hardware. A set

of NAND gates acts as inverters. When the outputs of IC3 go high in turn,
the additional ICI gates invert the signal, presenting a ground return for

the LED banks.

- "%  PARTS LIST FOR
- “COUNTING-TO-THIRTY" CIRCUIT
(FIG. §)

s

S > -

SEMICONDUCTORS

IC1—CD4093 CMOS qiisd 2-iaput wann
Schmitt trigger, integrated circuit

IL"J—( DA0ET CMOS decade counter »

s ¥

g mtcglmed circuit \%%
LEDl-—LEDS@Ltht -emitting du::de:,

PNy ceolor © 1
RESISTORS -

R1-R3—1000-ohm, 't-watt, 3% resistors?
é % -

can be any number from 2 to 9. Just con-
nect the reset pin to one number greater
than the desired cycle number, and the cir-
cuit will count to that number and recycle.
I'll bet you have already figured out that
our “double-the-count” circuit requires
two CD4017s to get the job done.

Putting It All Together

The complete “Double-the-Count”
circuit is shown in Fig. 5. The majority
of the circuit—including IC1 and IC2—
is nearly the same as in our original
count-to-ten circuit. The second CD4017,
IC3, is the count-to- two-and-repeat
circuit just discussed. The clock input to
IC3 comes from the divide-by-ten out-
put at pin 12 of IC2.

Two rows of ten LEDs are connected

1
T G4-a ' L
P— =y s ! 1/6 cpsoss ) T
el T —— : f —— — — -
15 l )
b———-=———> TO | | 0——--:-———» T0
1 c2 A : : R ')
! 1
—— - — ——— A | | — -7
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] [} : 1
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I /.
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| | i
1 IC4-b 1 R2 LED:
LEDs y,/ N A ' s
120N | 7o _3:__1_/ec04049 VALY IR
b
2 | IC4-¢ | R3 | LEDs
| e 2] 716 1/6 CD4049 11K - 1 21-30
LED21 4 ) A .
1 ICa-d | Re | LEDs o
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Fig. 7. Since we ran out of gates on IC1, we'll replace them with true
inverters (IC4). Now we can count up 1o 60. This would make a great basis
for a 60-LED clock, wouldn't it?

to the outputs of IC2. The cathodes of

the first ten LEDs are connected togeth-
er, and the cathodes of the other ten
LLEDs are also connected together. The
cathodes of the first ten LEDs are con-
nected through a 1000-ohm resistor
(R4) to the zero-count output of IC3,
and the other ten LEDs through R3 to
the one-count output.

Flip The Power Switch On

When you first apply power, IC3’s
output is at zero. The first clock pulse
starts the count, sequentally lighting
the first row of ten LEDs. The next
clock pulse sends a positive output pulse
from pin 12 of IC2 to the clock input of
IC3. That pulse steps IC3%s output,
which produces a low at pin 2 and sets
the second string of LEDs up to light in
sequence. Pin 3 of IC3 is high during
the second row count. After the second
row completes its count, the process
starts all over again and repeats as long
as the clock is running.

What If?

What if we want to count higher than
twenty? How can we do that? Actually,
coundng to thirty won’t break a sweat,

waanar aaaricapadinhbietany, cam

* 'PARTSLISTFORTHE .
“COUNTING-TO-60” CIRCUIT ,
© (AG.7)
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oy
e

SEMICONDUCTORS

1T, 102 —see texi

IC3--L20401 7 CMOS decade counter,
lmeura[ed circuit o e

14— CD4049 CMOS hex :rwarl;%g
buffer, mtegrated circuit

LED | -LED¥G(} --Ligh'(ﬂmttmg diode,

»
-

5 any color L
% %
RESISTORS 3
R1-] Rﬁ—lmﬂuhm J-v.aLL 3% resistors
» E2 AV

‘cause most everything needed to increase
the count is already available. The three
unused gates of the CD4093 are just beg-
ging to be put into useful service.

To see how it’s done, take a look at
the circuit in Fig. 6. First off, we connect
IC3’ reset pin (pin 15) to pin 7 so the
circuit will count to three and repeat.
The three CD4093 NAND gates are con-
nected to the three outputs of IC3.

Each of the NAND gate outputs is
connected to a row of ten LEDs through
a 1000-ohm current-limiting resistor.
The LED anodes are connected to the
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Fig. 8 Why limit ourselves to the gate count in standard IC packages? A general-purpose NPN tran-
sistor can do the same inverting function. Since transistors are individual devices, we can add as

many as we want; are 100 LEDs enough for vou?

outputs of IC2 in the same order as in
Fig. 5. Instead of two LEDs per output,
there will be three.

Upping The Count

One of the wonderful attributes of
electronic circuitry is its versatility. In
many ways, designing a circuit parallels
computer programming. Seldom do two
programmers solve a problem in the
same way. The same is true in designing
an electronic circuit. With so many
options to choose from, its no wonder

each of us often follows a different path.
What's this got to do with our counter
circuitry? Its an introduction to illus-
trate various ways in which we can mod-
ify our basic counter circuit to increase
the number of counts.

The count can easily be stretched to
60 by adding a single CD4049 hex
inverting buffer CMOS IC to the basic
circuit. See how it’s done in Fig. 7. We
need to move IC3’ reset pin (pin 15)
connection to pin 5; that allows six
counts before resetting and recycling.

WA aenieaniadiahictans. com.

PARTS LIST FOR THE TRANSIS-
TOR-BASED INVERTER CIRCUIT
(FIG. 8)

SEMICONDUCTORS

IC3—CD4017 CMOS decade counter,
intezrated circuit

Q1-QIO—IN390 NPN general-pur-
pose silizon ransisior

LEDI1-LED (M)} —Light-emitting diode,
any color

RESISTORS
{ All resistors are %-watt, 5% units.)
RIRIG—2200-0hm

R11-R20—1000-0hm

Six rows of ten LEDs are connected to
the ten outputs of IC2 in the same way
as in our previous circuit. Each time one
of IC3’s outputs goes high, the connect-
ed inverter converts the signal to a low,
which creates a ground path for that
string of ten LEDs. This function is
repeated sequentially six times.

JACKING THE COUNT UP EVEN MORE

The circuit in Fig. 7 can easily be
modified to handle greater counts by
adding another CD4049 hex inverter.
Using four of the inverters, expand the
circuitry to a full 100 count. To do that,
the reset pin of IC3 must be connected
to ground, just like our count-to-ten cir-
cuit in Fig. 2. Also, four more banks of
ten LEDs are connected to the outputs
of the four inverters like the original six
banks in Fig. 7.

TRANSISTOR INVERTERS

Here’s our last entry for this visit.
The circuit in Fig. 8 shows another
method for switching the LED banks to
ground in each group-of-ten count. Ten
general-purpose 2N3904 transistors can
be used in place of the inverter ICs with
exactly the same functional outcome. In
fact, any of the gates in the previous
circuits may be replaced with 2N3904
transistors.

It’s time to close for now, but be sure
to be here next month when we’ll look at
some more CD4017 circuits. P
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PEAK COMPUTING
(continued from page 28)

because few computer stores actu-
ally maintain listening rooms for com-
puter speakers the way many audio
sales places do for home-stereo
speakers. That’'s a shame, since

speaker preference is really more a
matter of how a particular set of
speakers “sound” fo you than what a
reviewer or spec sheet can fell you.
How much you'll like a particular
set of speakers also has to do with
how they are used and the type of
material that’s being played through

them. If you mostly use your speakers
fo listen to rock music, you'll want dif-
ferent response characteristics than if
you usudlly play classical or orchestra
recordings. Game players have dif-
ferent needs than music lovers. All of
these variables have to factor info
your choice.

AMAZING SCIENCE
(continued from page 56)

PARTS LIST FOR
THE ROBOT CONTROLLER
(FIG. 8)

SEMICONDLUCTORS

IC1—I16F84 PIC microcontroller,
integrated circuit

1C2 - LMYEDS S-volr fixed voltage
regulator, intearated circuit

Q) —(—2N2222 WPN silicon transistor

-T—1MN9 Lt silicon diode

RESISTORS

(AL resistors are B-watl, 5% units unless
otherwise noted.)

B 1-RB4—100-ohim

B3, Re—10,000-0hm

R7-—-Cadmiwm-sulfinde photocell,
100,000 -ohm dark, 10 000-0km light

CAPACITDORS
Cl—,1- uF, ceramic-disc
C2, C3—22-pF, ceramic-disc

ADMTHOMAL PARTS AND MATERIALS
XTAL1—4-MHz crysial
6-volt battery pack, wire, hardware, etc.

I assembled the entire circuit on a sol-
derless breadboard. The breadboard
was then mounted on the battery
pack. The whole assembly was then
mounted on the robot base. Double-
stick tape can be a real friend for tasks
such as these.

SUPPLY INFORMATION

Servomotors may be purchased at hobby
shops or electronic distributors.

Electronic components may be purchased
from:

Any local RadioShack store

Jameco Electronics
1355 Shoraway Rd.
Balrmant, CA 94002
GS-542-8007

wiww. fameca.com

JDR Microdevices, Inc.
1850 South 100 St

San Jose, CA 95112
BOO-538-5005

wwaw ar com

Programmed PIC microcontrollers and front
drive whaels may be purchased from:

Images Company

39 Seneca Loop

Staten Island, NY 10314
718-698-8305
WWhW.imagesco.com

The Program

The program’ flow chart is shown in Fig.
9; the actual code is given in Listing 1. Upon
power up, the drive motor is turned off; and
the microcontroller begins scanning for the
brightest light source using the servomotor. If
a light source is too bright, the robot jumps to
the “avoid” mode. Avoid mode backs up the
robot while turning the drive left or right. If
the light isn’t too bright, it aims the drive

wheel at the brightest light source and powers
the drive motor forward for one second. Then
the robot stops the drive motor and checks the
dlt switch. If the dlt switch is activated, the
robot goes into avoid mode. If not, the process
repeats from the beginning by scanning for
the brightest light source.

The program is written for the
PICBasic compiler, software that creates
object code directly for the PIC16F84.
The program should compile and run with
little or no modificatons on both the
PICBusic Pro version of the compiling soft-
ware and when loaded into a Basic Stamp
microcontroller. One will need to rewire
the robot to the appropriate I/0 lines on
the Stamp. If you don’t have access to a
compiler, you can get a pre-programmed
chip directly from me; see the sidebar for
contact information. Keep in mind, how-
ever, that the pre-programmed chips are
“canned.” It you have variances in your
CdS sensor, drive motor, robot structure,
and the like, the software cannot be adjust-
ed for or modified. In that case, you'll have
to “bite the bullet” and “roll your own”
version of the basic software.

‘The finished robot is shown in Fig. 10.
While the program functions properly, it is
undeveloped. Given time, I would be able
to modify the program to explore more
interesting and exotic behaviors. If you'd
like to explore this subject in greater detail,
drop me an e-mail message. You can always
contact me through the address at the start

of the column.

SERVICE CLINIC
(continued from page 59)

lem will be solved. If it immediately blew
the fuse, then there is at least one com-
ponent shorted—possibilities include an
MOV, line-filter capacitor, or a trans-
former primary. Finally, if it will not
work properly or still appears dead, then
this could mean there are blown fuses,

fusable resistors, or other defective parts
in the power supply or other circuitry. In
this case, further testing will be needed,
and at some point you may require the
schematic.

Until Next Time

I hope this month’s column has
been both educational and helpful.
Now you have enough knowledge to

evoe arlaciobioatorn o

troubleshoot your VCR’s signal inter-
ference maladies, as well as fix frustrat-
ing faults within your system. Next
month we will be changing gears and
exploring new topics.

Please e-mail any comments/or sug-
gestions to serviceclinic@gernsback.com.
You can check out my Web site at
www.repairfaq.org for all your repair and

laser-optics-related questions.
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SHOPPER

CALL OR GO ON-LINE TO OR R YOUR FREE VIDEO CATALOG - 100's OF PRODUCTS
tIN PAN/TILT/ZOOM CONTROLS

Compact Web Camera For Online image
Monitoring and Delivery Over The Internet

eaturing a built-in Web server, powerful 10x zoom, panfilt,
and alarm input/output capability, ail in an ultra-compact
unit. These Web cameras can be installed virtually
anywhere and deiiver high-quality images to the Internet for real-
time monitoring or broadcast. Better yet, these cameras can be
controiled and monitored via a standard Web browser, making it
ideal for a wide variety of applications.
Size: 122mm x B2me x 97mm.

@ Ultra-compac', ali-in-one web camera with buiit-in web server
<5~ Monitoring and camera control possible via web browser

@ 10x optical zcom and muiti-angle pan/tilt capability

§ @~ 10Base-T interface for direct connection with network

: @ Alarm InfOut function for automatic surveillance

& Three differerit security levels

6.4" COLOR TFT-LCD MODULE ___COVERTCOLOR ____

TFT MONITORS AVAILABLE FROM 2,5” - SPY CAMERA

- — . It's small sieek indestructible
design and pinhole lens allow for
various applications and simpie
installation. Comes equipped with
a RCA JACK for
easy connection to
TV monitor or VCR.
Great for covert use
in any-place
imaginable.

25mm(W) x 17mmD) CM-550CP - $79.95

15"

Back Side of Moduls
HIGH
RESOLUTION!

Gan an CAN SEE UNDER WATER!
B/W version comes with attached 80 meter cable

urnew 6.4” Color TFT Module can be used for a

Ovariety of purposes such as; custom automotive
dash Installations, video phone, door phone. boat
instaliations, covert ultra-compact surveillance packages.

security and more. Dimensions

-MICRO BOARD CAMERAS-

7O CHOOSE FROM!

TFT-64M - $319.95  1.5W) x 1.75°(H) x .5'(D) n?;ezsg”:"’

2.4 GHz A/V TRANSMITTINGIMODULE e
Makes any camera

wireless! Excelient for fg;n,,"; kezr;‘,i,

hobbyist / remote control
airplanes.

2.4GHz 4 channel video
transmitting module with
audio capability / power
switch and antenna.
MPX-2400 - $89.95
2.4GHz RECEIVER

$109.95
WEATHERPROOF CAMERA
Color Camera i
400 TVLines
Automatic Iris
Hi-Res Color
Lipstick Camera

MANY MODELS IN STOCK 1}

Length: 2.6"
Diameter: .785"

1.57W) x 1.757H) x 0570) | WP-300C - $159.95
izt 4— MONITOR UP TO 4 VIDEO CAMERAS
I SIMULTANEOUSLY THRU YOUR INTERNET

GFR-5002 - $119.95

Dimensions
4

H»ghhghl an area on your video|
screen, and the DMRS will inform
you via modem thru younelephons
or pager if there is movement in
v LAN/WAHN that hightighted area while
recording to your hard disk.

Video can be viewed in Quad style (abov
full §creen mods or Buto Switching mode.

ICRO CAM

CONTROL
PAN / TILTY

,ur*‘-_’""-‘-o\ AND ZOOM'
. REMOTELY
OVER THE

INTERNET!

digital image storage, video motion detection and an alarm
single compact enclosure.
m SWC-40R

Programming and image
“YOUR WEB BROWSER IS YOUR REMOTE EYE!”
needed in order to view your

Netscape. Flexcam includes many

interface and network configuration.

external.

WEATHERPROOF DIGITAL STORAGE CAMERA
The SWC-40R combines a black & white video camera,
interface in a compact, vandal proof enclosure. It is unique
as it offers a complete CCTV surveillance system within a
@ All-in-ope CCTV system $849.95
@ Built-in digital image storage
retrieval by remote control Dimensions
@ Buitt-in video motion detaction 5 x4"x45"
he Flexcam acts as an intemet  FLEXCAM
camera server. No software $CALL
video. All you need is a web browser
such as Internet Explorer or
special functions including video
quality control, pan/tilt/zoom
All of them are controlled by the web
browser. Features 4 video inputs - 3
COLOR

{color-20 meter). Built-in white LED's give this camera
a 15 meter infrared range. Heat resistant glass and
water resistant design afiow for rugged applications.

VIDEO CAMERA HEAD CAN BE

SUBMERGED UP TO 100 FEET!
o SUBCAM-BW (B/W)- $249.95
£  SUBCAM-CL (COLOR) - $299.95
5" COLOR WIRELESS OBSERVATION SYSTEM

N ow you can enjoy peace
of mind with our new
wireless observation
system. Comes with 5" wireless
color monitor and a wireless
color camera. Just Plug-&-Play
Perfect for around the house or
office.

l o UR TO 3
T'ON

Includes an attractive
swivel mount indoor /
outdoor patch antenna for
oxtra range!

248Mz  Gw.2400s - $379.95
\CRO VIDEQ HEAD #SNAKE” CAMERA

ncredibly smalt
|mic,ro head m HEAD
color camera IS ONLY 7Tmm
incorporates a
CCD chipset. (Not IN DIAMETER}

CMOS). Fully
adjustable focus
from 0.5 inches to
infinity. Automatic
Iris for varying light
levels.

MH-SCO1
$479.95

P Y 3 470 Armour Drive NE « Atianta GA 30324-3843
- 1INE THIE o a4 § Tech 404-872.-0722 + Fax
CIRCLE 228 ON FREE INFORMATION CARD

s i

4-872-1038 .L.L-a-"- ..-.-'-:"s.-.o he W7 11

WWWeakhetieaniadimhiestary com
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HELP WANTED SERTIAL LCDs

ICATIONS MARiy " .
::z‘lr;:m CJOBS  nstalage e:ficﬂmcuns WANTE Serial LCDs work great with BASIC Stamps® and
Starting salary up 1o Ships ang pogy Zg'ci’; d";nsx;ny o d:on other microcontrollers. One-wire interface * simple
o

serial protocol * low cost « high quality » in stock

BPI-216N
» 2x16 text LCD
* 2400/9600 bps

$89,265 annually. New
position. Works with
City's departments such
as, Police, Fire and con-

stru COMMUN;,

MAJOR AIRLINE hiring
installation service te;chnl-
cians. No Experlenc(;:g
required. Must have F

CATIONS | |icense Outse i " :
. v:if]c"N'c' AN lice ’40_323111..9 Positionss $45 (non-backlit)
beautifa CNmpany & B"Oadca,t E “ hour;
needs peop orthwest NYineers) : SGX-120L
e wij - d
; C License tow ;rt]';tall PORTABLE RADIO TECHNICIAN | * Mini graphics %)CD
ransmiss; . $50,800 - 92,880 to start based on . * 2400/9600 bps
Mment, on equip- experience. FCC license required. I . just 559

Scott Edwards Electronics, Inc.
www.seetron.com ¢ 520-459-4802

I- I C E N s E D : —%"f,'e%% EI—{OM+

ELECTRONIC TECHNICIAN! STHEG A devie programming osen

for design, repair and experimentation
aZAY A Ly

& EXCEPTIONAL POWER FOR THE PRO
& EASY-TO-USE FOR THE NOVICE
& INCLUDES STEP-BY-STEP TUTORIAL

Here’s what you get: A rugged, portable programming unit including the power pack
and printer port cable both of which store inside the case. A rea) printed user and technical manual
which includes sch ic di for the p ing unit plus diagr for all logy family
adapters.® Comprehensive, easy-to-use software which is specifically designed to run under DOS,
Windows 3.1, 95 and 98 on any speed machine. The software has features which let you READ,
PROGRAM. COPY and COMPARE plus much more. You have full access to your system's disk
Ea rn u to including LOADING and SAVING chip data pius automatic processing of INTEL HEX. MO-
p TOROLA S-RECORD and BINARY files. For detailed work the system software provides a full
$ 6 O an hour screen buffer editor including a comprehensive bit and byte tool kit with more than 20 functions.
Broad device support: FIRST GENERATION EPROMS (2708, TMS2716%. 25XX)
a n d mo re' SECOND GENERATION EPROMS (2716-28C080), 40 AND 42 PIN EPROMS® (27C1024-27C160)
. FLASH EPROMS (28F 29C,29EE,29F), EEPROMS (2816-28C010), NVRAMS (12XX,X2210/12)

8 PIN SERIAL EEPROMS® (24, 25, 85, 93, 95, 8001 1A) PLUS ER1400/M58657* AND ER5901
& Q' m g - BIPOLAR PROMS® (725/828), FPGA CONFIGURATORS (i 7CXXX)

&
- : MICROCONTROLLERS® (874X, 875X, 87C5XX, §7C75X, 89C5X)
Learn at home in spare time. ATMEL MICROS® (8-40) PIN 89CX05 1, 89SXXXX (AVR) 90SXXXX
. g PIC MICROS" 8, 18. 28, 40 PIN (12CXXX-16CXXX, 16FXX. 17C)
7 No previous experience needed! MOTOROLA MICROS* (68705P3/U3/R3, 68HC705, 68HCT11)

“REQUIRES SNAP-IN ADAFTER (ORDER FACTORY DIRECT OR BUILD YOURSELF}  $5.00 SHIPPING + $5.00 C.0.D.
I YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE  VISA *MASTERCARD+*AMEX

No costly school. No commuting to class. ANDROMEDA RESEARCH, PO. BOX 222, MILFORD, OH 45150
The Ongmal Home-Study course prepares you \_(513) 8319708 FAX (513) 831-7562 __website - www.arlabs.com _J
for the "FCC Commercial Radiotelephone - —— -
License.” This valuable license is your profes- ISt .
sional “ticket” to thousands of exciting jobs in bl Ay ThE WEb'
Communications, Radar, Radio-TV, Microwave, 4
Maritime, Avionics and more...even start your WWWw, POPTRON|CS-COM
own business! You don’t need a college degree
to qualify, but you do need an FCC License.
No Need to Quit Your lob T I I Te 00 Bl ON SCREEN DISPLAY CHARACTER OVERLAY BOARD
This proven course is easy, fast and low cost! NCERCEICET IS S E PR Ever wish your LCD module
| " . - T4 i H )
GUARANTEED TO PASS - You get your FCC License | WEEESTE0S  RREEISY coogg_ggg 'iiytﬂ’e" ?o:lgt?gn?féfgtrﬁ
or your money refunded. ‘

any RS-232 serial source like

c " f ' f a PIC, PIC, or Basic Stamp,

. display 28 columns by 11 rows

a Now or FREE nro: ® of information (308 characters

s L total) directly onto any NTSC

800-932 4268 Ext. 90 or optional PAL baseband

Email: fcc@commandproductions.com 1o 338 (video i) television or VCR.

3 : . 0OSD-232 can overlay mono-

Visit our Website: www.LicenseTraining.com 0SD-232 on board a radio chrome text onto an incoming

Fax 415-332-1901 conty] P video source or display colored

Intuitive Circuits, LLC 20 a seff-generated colored

COMMAND PRODUCTIONS | 2275 rinston « oy, wi asoss o sa00

FCC LICENSE TRAINING - DEPT. 90 (2ezalane DA,

. : http://www.icircuits. Visa/Mast d id

P.O. Box 2824 » San Francisco, CA 94126-2824 | s e s R
CIRCLE 321 ON FREE INFORMATION CARD

WWW._amernaaaradiohistary com
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ivex C6

mpilete

Electronics CAD Package

Full-feature tools
17,000 Schematic parts
Part edit € model making
Part Search
‘ Bill of Materials with Sort
€ Spreadsheet output
Heirarchy for large designs
ERC (electrical rules check)
15 Netlist outputs
7 Analysis Types
Spice Advanced
includes 12 analyses
16 PCB layers
o0.01 micron grid resolution
Advanced DRC
Micro via
Gerber & NC Drill report
24 hour FREE Technical
Support Internet
Knowledge Base

T —

Visit the lvex web site for complete product
information and download full function demos.

www.ivex.com

Tel: (503) 531-3555 e-mail: sales®ivex.com

CIRCLE 309 ON FREE INFORMATION CARD

WWW.atheidscarnadiohisterv.com

ivex Compglete
Eiectiemic CAn pazkage

lvex Complete

Schematics
Simulaticn
PCB Layout
Gerber Viewer

Ivex Complete
Plus

P650 Schematics
Adv. Simulation
Pé650 FCB Layout
Gerber Viewer

Free hoard quote

pebCite.com

The Internel source for PCB manufacturing

No hardware protection lock!

DESIGN
INTERNATIONAL

ADv8_3

"~
he)
s
N
>
S
=
=
[»}
)
=
=
2
3,
[
i

m
b


www.americanradiohistory.com

Poptronics, April 2001

[+23
©

NVENBOOEVEN

P

a window and intercept the refiected beam with our ultrasensitive Duplicates effect
fitered optical receiver. Vibrations on the window from intemal picture epic of the

LWBS Plans for 3 Laser Window Bounce Systems...
LWB6K Kit of 100’ Complete for Science Project
LLR3K Low Cost Optical Receiver Kit.......................

LLR30 Ready to Use Above Optical Recsiver..............
LLRA40 Higher Performance of Above Receiver/ Optics
LM650P3 Visible Red 5mw Laser Module to 100............
CWL 10 10 mw Class IIIB Invisible IR Laser upto 500 ................

Pain Field Pistol

Jacob’s Ladder !

b3 :.
Caution! Do not aim at peoplel || A1/2"arc expandstoover3*
Blast out rodents with aslitiaveislp lhg J?mbs l z
high power ultrasonics. L:d;er .ev:Iporatmg n :paloe [N
* Adjustable arc control 184
Handheld and battery 1 {
operated with all controls. Uses safe high frequency ’

» Safety shock shut down i
 Full 20" ladder length
* 110/220 vac 150 watts

Rental units available.
PPP1 Plans....
PPP1K Kit/Plans.... .
PPP10 Ready to Use..............

Hover Board::
28 pages of data related
to the most revolutionary
advance in transporta- sl
tion. Cutting edge R&D St R
HOVER Plans and Data......... $25.00

Anti Gravity M
Float an object using anelectric L
foroefield. Withhandbook ¢ 4P s,
GRA3 Pians/oock.........$20.00

GRAIK Kit Pwr Sup.

Laser Window Bounce Listener] PLASMA FIRE SABERS

Powerfullistening system, yet simple in operation. You shine alaserat | Kits, Parts and Accessories

sounds and voices are now clearly heard. Range can be up to several 3
hundred meters depending on the output power of the laser used. Moving light appears to evaporate into space
Blades screw into handle for easy replacement

Wae stockaall size and color blades, mauler adapters, tubes
digital drivers, and parts for authentic designs. Wireless
interactive sound modules change tone with motion

SAB15 Assbled with 15" Blade...$49.95 SAB15K Kit... $29.95
SAB24 Assbled with 24° Blade..$79.95 SAB24K Kit ... $59.95
SAB36 Assbled with 36"Blade.$149.95 SABJI6K Kit.$129.95

r'S
information Unlimited PO Box 716 Amherst N.H. U.S.A.
1 800 221 1705 Orders/Catalogs Only! Fax 1 603 672 5406

See and Order

AMAZI N G plVi[els] Web Site at www.amazing1.com

in the motion
century!

Specify blue, grn, pur, redor yel.

30” Spark p
Tesla Coil

Create a spectacular

display of nature own

lightning. Many amazing

experiments possible. %,

See coil in action on our :

web sitell N

BTC4Plans.......$20.00 - -

BTC4KKit......... $899.95 "‘-‘

BTC40Readytouse....................$1199.95
Smaller Version (8-10" Sparks)

BTC3Plans....$15.00BTC3KKit....... $349.95

BTC30ReadytoUse...................$449.95

MICRO MIN! Lights 4’ fiourescent tubel

from Our“Action”

TAKE CONTROL Using
Electw5sis
o o

Electronic circuitry places subject under your
controlt induces ALPHA reiaxed mind states.

HYP2Plans.... ....$10.00
HYP2K Kit/Plans... . .$49.95
HYP20 ReadytoUse.................. .....$69.95
MIND2 Plans for Mind Control..................
MIND2K Kit/Plans........

MIND20 Ready to Use.....

6 Transmitter

1 Super Sensitive Ultra Clear 1 Mile+
Voice Transmitter.

1 Mile+ Telephone Transmitter.

Line Powered Phone Transmitter
Never Needs Batteries!!

Tracking/Homing Beacon Beeping ;
Transmitter

Video/Audio Rebroadcaster 1 Mi.

TV/FM Radio Disrupter. Neat Pranki
Discretion Required

Do h WN

Includes Hints Usi
COMBOX Above6 Kits/Plans...
COMBOP Above 6 Plans Only....

4 KV HV MODULEfor hovercraft, plasma

MTC1 Plans...$5.00 MTC1K Kit...... $19.95
MTC10Assmbldfor12 volts...............$34.9

“~

guns, antigravity, pyrotechnics. 12vdc input.
MINIMAXA4................. - .$19.95

03031
Information 1 603 673 4730 Free Catalog on Request

Pay by MC,VISA,Cash, Check, MO, COD. Add $5.00 S&H pius $5.00 if COD. Overseas Contact for Proforma

CIRCLE 220 ON FREE INFORMATION CARD

COMNTET RO

RELAYS « LIGHTS * MOTORS
TEMPERATURE « PRESSURE * LIGHT LEVELS « HUMIDITY

SWITCH POSITIONS « THERMOSTATS « LIQUID LEVELS

LS

Mt g

PHONE 608-643-

CIRCLE 219 ON FREE INFORMATION CARD

AM Transmitter

P

eVery stable

FM Transceiver

*Only 23 x 33

 rnot ¢ 5V operation

RS232 Transceiver

- *3wire RS232

AM Transmitter

*SAW Controlled eRange up to 300ft

*No adjustable components ¢«CMOS/TTL data input
eLow current - 2. SmA e7x 11 x4mm!

oSupply 2.5-12Vde AM-TX1-xxx .... $12.60

| *Sub Miniature module ¢418MHz or 433MHz

eCompact Hybrid Module ¢ 2kHz data rate

o Sensitivity -105dBm

*CMOS/TTL output 38X 12x2mm
ePatented Laser Trimmed
*5Vdc. 0.8inA (HRR6) AM-HRRG6-xxx... $16.33

X [1mm ¢35V CMOS logic interface

*Up to 40.000bps data rate  eFast |mS enable
*Up to 450ft. range. ePower saving feature

eCarrier Detect output

*418MHz or 433MHz FM  BiM-xxx-F ......... $87.36

interface *Up to 400ft. range

©19.2Kbps half duplex ¢ 1/4 wave ant. on board
*418MHz or 433MHz FM e User data packetizing
©7.5-15Vdc, 20mA *58x 40X [Smm

*TX/RX Status LED's CYPHERNET .... $139.30

*Wide supply range 2-14V eSmall: 17 x 1 1mm

( eRange up to 250ft. eLow current. 4mA typ.
@ *SAW controlled stability e Up to 4kHz data rate
b ti *CMOS/TTL input AM-RTS-xxx ... $12.10

WWAN. e daaarnadiehietary com

tel: (416)236 3858

www.abacom-.tech.com
MasterCard / VISA

'W, é?ﬂggkg mg fax: (416)236 8866
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FORT777 COM THE BEST IN ELECTRONICS ANYWHERE IN THE GALAXY
File Edit View Go Help

I Ses

http //www fort??? com fd

Come and take a look at all the great MW @c‘m Mﬁg ~ When you wgnl

products we've got for you at electronic
" Fort777.com - and they're all at | components, visit For1777.com. We've got large ranges of all

incredibly law prices even if you the most popular items you'll need. Check out our Resistors,

only want one piece. Just click | Capacitors, Connectors, Rslays. Potentiometers, Fuses.
" Product Index to find all the things | LEDs, Neons, Lampholdess, Diodes. Rectifiers. Crimp
© you need. While you're there take a Terminals, Suppressors, Buzzers. Fuseholders, Clips. Audio,
ook at the Novel and read all about L(ﬁnpuler and Telephone Cords and much, much more.

the For777 of the —

future. Make Fort777
your first choice and
start saving NOW!

You can rely on the

from Fort777.com. We
only buy direct (rom
- the best factories. All

components you'll get z ;

. We'vz got specialty items as well
- and our range is growing all the
- time. Take a look at our special
. offers and click on Star Buys to see
- our .atest hottest items. There are
" {ots of new things happening all the
< time at the new Fort777.com so
- come hack and visit us regularly
* then you won't miss any of our great
- specals. With our low prices you
* can tuy for your friends and save on
* freigit costs. Orders over US$150

we piy the freight.

. our components  are

* fully specified and are the same each

“time you buy. You can pay much
more for these very same items by
buying from our competitors. But if
you want the best parts at the best

prices, come to Fori777. The choice
as always is yours.

Low Cost Movies That Play On Your DVD Player

Never before sold in US, but now you
can buy near-DVD guality video CDs
- that will play on your DVD player.
1 We've got lows of the latest movies,
- lop movies released over the last few
years and classics. Prices are around
- one third the regular price for DVDs.
- These discs are 100% legal product,
produced under license from the
© studios. Visit Fort777.com and find

and drawing if it's
pcb mounted. So now
you can check out all
the specs on line to
find the exact part
you need. Just click
on More Info 1o see
all the details and
don't forget to scroll
right to the bottom of
the page to see the
entire specification.

In the More Info

&!M MTM p'r'oduCI screen, you

When vou need the best quality
components and the best prices, you
need 1o visit Fort777.com. Use the
menu buttons, search function or
index to quickly find the parts you
need. Every dtem has a colus picture
and full description. spectfication

will see a large
picture of the product
so that you can be
absolutely  certain
that you've got the
exact ilem you need.
Take a look at
Fort777 right now!

SR

out more about how we can do it and
¥l | check out all your favorite movies,

ik

i
b2

I

S —— S— — T
ITEMS SHOWT» T-ERE AND ON THE WEBSITE HTTP IfWWW FORT777 COM ARE ONLY AVAILASLE FROM THE \’VEBSITE §
Ho minimum order quantaty Pnces are vahd for one piece/pack. Frenght carged exta. :Q*

*The address below is for returns and servicing: o

FORT777.COM NORTH AMERICAN SERVICE AGENTS, FRONTIER ENGINEERING ?é»

628 S. SUNSET ST., LONGMONT, CO 80501 * email: sales@forti77.com =

(&

69

WWW-adnerHaeaanadiohietary com
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CABLE TV

DESCRAMBLERS

RAMPAGE

COPY RENTAL TAPES WITH
OURVIDEO STABILIZER

# FREE CATALOG!

# BEST DEALER PRICING!
% DISCOUNTED PRICING!
430 DAY FREE TRIAL!

+* MONEY BACK
GUARANTEE

World’s Smallest
68HC11

Microcontroller
Module!

MicroSiampl1 1™

® telemetry
® microrobotics
® smart toys
® animatronics
® model rallroading
® home automation

2609 S. 156th Cicle *Omaha, NE 68100 St oieie
www.modernelectronics. comm

op of the line multi- programmer in sub-$500
category. Frum 20% lo 80% markel share in
Cermany in 6 vears. 1300+ device output and
growing tast. Europe-wide sales 10%-60% mkt
share in 6 years. Minimal, 1% return quota for
hardware defects, Replaces all low priced dedi-
cated programmers e.g. PIC only or GAL only

§_/> CONITEC DATASYSTEMS
TOP PERFORMANCE in a small pachkage:

Europe's best selling multi-programmer!

Programs 8-bit and 16-bit EPROMs, EE-PROMs,
0-Power RAM's, Flash, Serial EEPROMs / GAL,
PALCE, ATF/87xxx, 89xxx, PIC12/16/17Cxx/
All DIL devices without adapter! Lighlning fast
paraliel data transfer (27C 256 read 2 sec.- prog,
8 sect). Supports HEX, JEDEC and binary for-
mats, with integrated hex and fuse map editor.

|

|
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CONITE

units. GALEP Ill akio substitutes higher priced
universal programmers e.g. ALL-11 (HILO) or
LAB-TOOL-48 (ADVANTECH) - It provides
virtually matching performance at only 1/3-155
the price.

Fully Windows compatibie incl. Win 2000 / NT.
Browse 13004 supported devices on Conitec's
website: wwwv.conitec.com. 90%+ of the listed
devices require no adapter!

Windows-based development
software included free!

MEW

® tiny, light-weight (0.5 o0z.) 1-inch x

1.4-inch 68HC11 module

® 5V regulator, 8MHz crystai

® choice of 8K or 32K EEPROM

® optional 32K RAM (32K EEPROM version)

® plugs into your breadboard like a DIP

® SCI, SPI, OCs, ICs, timers, & more

@ all 14 I/0 lines and 2 interrupts brought

out to versatile 20-pin connector

® program in BASIC, assembler, or C

® easy code-loading with Docking Module

® Starter Packages: *
8K EEPROM (#MS11SP8K)..
32K EEPROM (#MSIISP32K) . $
32K EE+32K RAM (#MS1 ISP64K) .$90

GALEP 11/ cable, batt. and recharger .$333.00
PLCCadap( 1 8-bit EPROMs N6-bit EPROMS /GALS

GALEP-I e et €3Ch $129.00

Pocket Multiprogrammer

ATASYSTEMS - 1951 4th Avenue. Suitg 201 - San Diego, CA 92101 - Tel: 6 19-702-4420 - intosDownloads/Ordors: WWW.CONITEC.COM

Tel: 309-382-1816
PO Box 818 H Fax: 309-382-1254
Pekin, IL 61555-0818 mOtlon sales@lynxmotion.com
www.lynxmotion.com  Visit our website or ask for our free catalog' tech@lynxmotlon com

Poptro lcs
w 10PPER

Get your copy of the
CRYSTAL SET HANDBOOK

(o back to antiquity and buiid the
radios that your grandfather buiit.
Build the "Quaker Oats” type rig,
wind coils that work and make it ‘
look flke the 1920'st Only $10.95 ‘
pius $4.00 for shipping and han-
dling. Claggk Inc., PO Box 12162,
Hauppauge, NY 11788. USA
Funds ONLY! USA and Canada —~
no foregn orders. Allow 6-8 weeks ‘
for delivery. MAD1

Lynxmotion, Inc.

CABLE BOXES

* WE'LL BEAT ANY PRICE!
* 1 YR WARRANTY
* FREE CATALOG |

Tue CRYRYAL BT
naANGHDO

* 30 DAY MONEY BACK
GUARANTEE r

WWW.CATVBOXES.COM ‘

1-800-765-4912

THALI N AN K

WWW. akherieaabadiahistiary com

* Includes MicroStamp11, manual, PC software (free-
ware bier, SBASIC ler, Smartioad11
utllity, and sample programs), serial cable, Docking
Module, accessories.

Optlonal ImageCraft 68HC11 C cross-complier for
W3.119x available (# ICC1TWIN]........ $153
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® tiny 2-inch x 2-inch 68HC11 module

® 12 inputs/outputs plus 8 analog inputs

® R$5232, 5V regulator, 8MHz crystal

® 32K SRAM plus 8K or 32K EEPROM

® plugs into your breadboard like a DIP

® easy program loading from any PC

® motor driver & accessories available

® ideati for MicroMouse robot competitions
8K Starter Package #MC11SP8K............ $68
32K Starter Package #MC11SP32K........ $93
Motor driver boards, LCD/keypad/keyboard
interface & prototyping cards available

Technologicsl
ARtS

\\‘7/

Many other modules & accessories availabie.
Visit our website at:
www.technologicalarts.com
sales@technologicalarts.com
TOLL-FREE: 1-877-963-8996

Phone: §416) 963-8996
Fax: (416) 963-9179

Visa = MasterCard « Discover « Amex
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Check out full line catalog @

Www.mcm.electronics.com
"1-800-543;43 30

You Must Provide This Source
Code To Recelve Discount Picing: o~

conferencing, video mail and camera

«Contains nearly
1000 electronics
rams for
indows 95/98
eincludes CAD,
circuit deﬂgn,
schematics, utilities
and much more

(H}BHHI 17

10”

Infrared Illumination

eBlack and white camera that can be used
with existing surveillance system or general
hobby use #%" CCD image device that
produces 380 lines of resolution einput
voltage: 12VDC, 330mA

*Qutput: 750hm leads

*Dimensions: 1.5" x oiilyL
anywhere. Includes 6' USB cable, desktop 1257 %17 (550995
stand and multiple software programs Order # Reg. 5 "
for video and photo editing, video 82-2995 sygﬁ '

uranon 16Mb (20 res
D LGl

QCIF) Requires
OOM Windows )
98, 32Mb RAM and & MN} 2 1 I t
Uss Lo 5 ?995 Handy pocket size set contams many of the
Order # Reeq{ bits commonly used to remove tamper
83-8554 9 resistant screws found in many of today’s

and crystal clear audio

electronic products. Contains torg, spanner
ax m—vvnbr:g bits, Ssgcdunty hex
Lol SONY.
DV in a pocket sized )
¥‘/U Disc carrypgse. I{-"";" “"!!"sa.._ DSS Installation Kit
my S S G s el o o
roc B g to install a Digital ite
video test pattems -Incbdesms't?uctlonalwdeo

tape #At this pnce just

tattg\f}gtonnsure buyltfor cables!
r DVD player
5201  Spetomingto ist $79.95 [
: an optimal level. sLimited quantities ]_

CEREK

A sTests AC/DC voltage,
] DC current, resistance,
it - temperature, transistors, ne
! batteries and more
sincludes an sincludes continuity
assortment of buzzer eincludes test
Smm x 20mm leads and two “AA” and .
P fastand slow %g;}gtfgerry sRequires fodule 2
and 14" € fast acting fuse o320 e femperature testing 780w duilyl -Useforrepa-rorrgodrﬁcauonof 5
1A, 1.5A, 2A, 2.5A, 3A and Order # Reg. “.53495;- §unpnt;ent, projec S
GG 726170 $3995 ok s _ :
aseconrnt | poway e e 3
Order#  Reg I"-52495 1; 'Requwes 6~16vDC 'r 5 7% =
: - . a
102-039  $345 Fast and Accurate é?p mensions: 50mm .
3 20m ¢
“wese Qrder processing! | x35mmx20mm

CIRCLE 275 ON FREE INFORMATION CARD

WAL e raaanadiehiatarv-com

A Premier Farnell Company &
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Consumertromcs

b ABQ, NM 87192
505-321-1034 505-321-1033
FREE ONLINE CATALOG

| www.tsc-global.com

i-Tech Survival: Books, Software,
| SPECIAL PROJECTS on Electronics,
Computers, Internet, Phones, Energy,
Security, Financial, Medical, Cars,
Jobs, Physical Survival, Imj)
Hacking, Unexplained P
In busmess 25+ yedts!

- >S0>

Low Cost PICmicro Tools

New! PICX1
Experimenter/
| Lab Board
$49.95 to $199.95

ERKAR AN

EPIC Pocket PICmicro
Programmer - $59.95

Program PICmicros in BASIC!
PicBasic Compiler - $99.95
PicBasic Pro Compiler - $249.95

PICProto Boards make
prototyping with PICmicros
easy - $8.95t0 $19.95

microCngincering Labs, Snc
Box 7532 Colorado Springs CO 80933

(719) 520-5323  fax(719) 520-1867
| http://www.mela_bs.(_:om

I

TOP SECRET!

Hacking * Cracking * Satellite » Cable * Phreaking » Micros
GameBoy VO ¢ Smart Cards * Emulation ® Hardware  Tools
Plus Movre! Visit us on the web!

‘ Books & CD’s:

l_ 1§ Hackers Anarchy Cook Book 2000 .
|

|

I

|

... $39.95
$39.95
$29.00

i The Hack & Crack Bible Vol
Hackers Gold CD Vol.1 ......
Secrets of Dish Network Vol.1 $49.95
1] DSS Secrets Vol.4 Book & CD ... $49.95
| Cable Test Devices Source Code & Plans . $79.00 |
| PSX Secrets w/ MODCHIP Source Code ... $69.95
| The Utimate Phreaking Guide $39.95
] Emulator Heaven CD .............. $49.95
[ Game Boy I/O - Servos/Relays/Sensors..... $49.95

qjHardware:
] PIC, Scenix, Atmel Programmer Complete ..
1 150 7816 Smart Card Programme
.-'I Smart Cards (from) .................

il Prototyping Boards PIC & Scenix

To ( -800 773 6698

. $99.0C
$59.95
$ 6.95
$ 9.98

Visit us ontine http.’lwww.worldwyde.com

£

GPS Units from
Communications Surplus

Trimble SVeeSix-CM3

& channd Differentid Module &
Magnet M. Antenna $49.95

Rockwell Microtracker LP

5 Channd NMEA 183 Differential
OEM Module $49.95

Call 713-526-8000 or
1-877-878-6GPS or
Fax 713-522-6309
Email commsumplusgdevi.net
or wwaw commsurmplus.com

CONTROL

Intec Automation Inc
WWwW, mlcrocommander com

The P16PROQ: can
program up to 40
pin PICs including

12C508 » Needs software (extra
$20) » Available assembled or start-
ing from $16.95 for the kit.
See www.electronics123.com for more infol
he PICALL programmer can also progam Atmel AVRs
in addition to the PICs it can program * Free soft-
ware « PICALL programmer kit at $69.95
See www.electronics123.com for more info!

Video Camera module

CMOS Camera Module, Black &

White, Size: 0.63"x0.63"x0.59"H.

Lens: 14.9, F2.8. EIA 320Hx240V.

0.6" DIL Package § pins. Pin 3 is 1V p-p compos-
ite video (76 ohm) to monitor. $36 + $5 S&H

|Runn|ng L|ghts P Add $6 for 8 triacs

to drive light bulbs |

8 LEDs with 10 push button selectable patterns. 8
speed levels! 80 combinations! $16 + $5 S&H
Toll Free: 1-888-549-3749 (USA& Canach)
Tel: (330) 549-3726. Request a FREE catalog or visit us
at: www.electronics123.com for more products.

Amazon Electronics, Box 21 Columbiana OH 44408

M AR ASISIA RSN

spyoutlet.com

Countersurveillance - Electrenic Devices

Purchase your videc cameras from
one of the kargest importers
in the U.S.

*NEW Underwater Bullel Cameras
*Spy Pinhole Cameras starting at $79%
*Wireless Video *Voice Changer
* Micro RecorderseShotgun Mic
*Locksmithing *Bug & Phone Tap
Detectors+Phone Call Register
*UV Pens & Powder *Realtime
Telephone Recording Systems:

12 Hour $125% « GPS Vehicle Tracking
System (nationwide)

And much more

www.spyoutlet.com
Printed Catalog send $5%

Sry OUTLET 2468 Nia. FaLLs Bivp
Tonawanpa NY 14150 (716) 695-8660

PIC PROJECTS
Book & CD-ROM

Many PIC Projects for Beginness & Experts!
Includes Software, Dacumentation, and PCB Layout
*LCDs
*X10 — Home Automation
*Keypads
*Serial Port Interface
*On-Screen Displays
* Robotics
*Data Logging
«Serial:Paruilel
*And Mrpy Morel

j PIC Programmer

Programs all PIC1€C55x/6x,7x/8x/9x,
PIC 16F8zx, and PIC12C devices.
Optiongl ZIF adapters for SOIC & PLCC.
Includes all necessary software.

Only $39%

We acpept
VISA » MusterCayd, v AmeriganBxpress

Removes Distortion

Impraves Color, Tint & Olid Video
{reates & Restores Inverted Video
Works with PAL & NTSC Formals
Perfect for Video Duplicution
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Hack & Crack Bible [1

and JD-ROM
I=cludes ail Software, Documentatiord

Leern the secrets of:
+ Sovware Sexial numbers
« Timed Trial Versions
+ Lemrn how ihe Pro’s ao 1!
B ° Step-by-Siep Guide
+ Tha only How tc guioe”

| Hack & Crack Goldcn

Get thousands of cracks
i by tie worlds best crackers
toc chg\‘e arote@hmsmanss -

;

Vs accopt JISAR Besi Card RIS S anER 09
Te orcer, call Werldwyde @ 1-800-773-66938
33523 Eight iile Rd #43-261 - Livonla M 48152
Visit 23 on the wed &l wew.worldwyde.com

Press-n-Peel
Transfer Film

PC Boards in Minutes

1. LaserPrint*

8.5" x 11" Shts.

Or Photocopy 2. Press On**
‘*Use standard 3. Peel Off
household iron 4' Etch

Use Standard chnper Clad Board
20 Sats $30/ 40 Shis $50/ 100 Shts $1e0
Visa/lMC/PCG/Ck/MC 54 S&H/Foreign Add $7

Techriks Inc.
P D. Box 483, Ringoes NJ 08551
ph 908.788.8243 fax 908.788.883~
www.techniks.com

Vist Qur E-Store On-Line!

PIC MICRO TOOLS

€Easy Solderless Protatyping!
On board RS-232, In Circuit
Programnisg. No cable or chip
swappind Fully Documanted.

| Starting gt Jniy $39.95

ISP PRO P-ogrammer

PIC - Scenx - Atmel - 12C - SPI

In Citguit or 01 board. The only

gro?vamna gou'it ever have to
Orly £59.95

| Program PIC's in BASICL

| Fic m* Baslc Compiler $89.95
Pic ' Bagic PRO Compiter $149.65
dnciudes Windows IDE with ISP PRO
programmses software bullt in FREZ!

Combo Beal - Pic re Eesic, ISP PRO, 1802
Sosler.vsa Proto quand C16F84 piu
o : oﬂy $ 1} 9

S E
ard « Amarlcan Expresa’
8-426-3144 Basic Micrc.
33523 Elght Mile Rd 323 2€1, Livonia, M'. 481'2
Visitus orline http:’/www.basicmicro.con

To urd—r >alt 1-

Ll
i

10Hr Phone Recorder $69

Records both sides of conversation automatically

Telephone Scrambler $159 ea. or2 for $149 ea.
Setvure phone convensalions with this high tech “rolling code” scram-
bhier. Thousinds of codes;Fasy tonnection. Requires one at cach end.
Voice Changer Phone $99
Disguist: your vexce with this phone. 16 Pitches;Make your VORE
che rpor o higher. Men can sound like 3 women. easy to u
5 Hr. Phone Recorder Touch.tone decoder $159]
Records both sides of conversation inctuding phone aumbers dialed
Phone Information Recorder $169
Records hoth sides of conversation along with the numbes dialed
Records name amd number of callers trequires Caller 1D seeviee )
{pPC Telexhone Recorder $119

Use your PC to secard phone Golls. Windows 95, Sound blaster
“fcompatible sound Care 486 or higher PC required
Phone Tap detector $159
Protect your phone against phone taps.caves droppers and RF bugs.
Mini B"ﬁ Detector up to 2Ghz $119
Detects RF Bugs', Video Transmitters and wireless microphones from
SMhz to 2 CHL LED Bargraph and Audible alarm

VISA eMCeMoney Orders *US & Canada Only
NO CHECKS ¢ NO COD »Add $6.95 S/H

www.mscelectronics.com

MSC Electronics
PO BOX 461 Jessup, MD 20794
r— (301) 497-1600
I VISA = FAX (301) 497-1925
p—

NEW By

| Schematic & PCB Layout CAD

* True Windows Interface

= True Windows 32 bit application

« Schematic and PCB Design as standard

« Inteliigen Cut, Copy and Paste - interal & external
* Mutt-level Undo and Redo

» Forward design changes - Schematic to PCB

= Integrated Autoplace

* Integrated Shape based AutoRouter (Optional Extra)
« Shape based copper pour and split power planes

* And now version 4.0 with many new features If

. Call Ohio Automation (740) 596 1023
www.numberone.com

L

UNIVERSAL

DESCRAMBLERS
ANY SYSTEM

79

125 CHANNELS

1-888-777-9123
1-888-675-3687 cv:.

WAWVW. ammerncaaradiohietary com

CABLE SECRETS!!!

Build your OWN cable |
box “test” devices! |

Why pay $100.00 or more #or a “test’ device |
that ssmeone else-made? Make your own!
Inclaces conplete source code and plans
for the most commonly used cable boxes.
Unleck all of the channels om your bex!

Or start your own lucrative business!

Cemp ete source code .....aa.... $79.95
Cods “or hdlval boxes ..

Step-lry-step mstructmns on programming
your own DSS access card. Unlocz all ehannels
on yowr ownm card! This is the most current
im“ormeation en the market! Inchades software,
plans, and hardware sources. Bock & CD-ROM.
DSS Secrets Vol. 2..... cemmiees $49.95

WIEA +» MasterCard - AraericanExpress .
Yo ‘o~d2s, call Worldwyde ¢ 1-80C-773-6698

33523 Eight Mile Rd. #¥43.261 « ‘Eh-lla. ' Wh‘l
Visit us on the web at w d

SMART CARDS

Conplate system! Prograa your own smart
catd spglications in €asy & uze BASIC!

¥ * Security Sys-ems
L * Time Cards
* Emulatcn
* Access Contre! - Home, Auto
* Roboties Programming
* DATA Sezuriy

Teo: Kit cames complete ar"th:

« SnartCasd Programmer

< Jeveloper Software Package
=er Marcual in printed farn

*3 3lank Emart Cards

Complete system for only §79.35

We accepd T ™
L= Masfer Card v Aq.evicon Express

~o Jmier Call 1-800-773-669E W/oridwyde.Com,

523 Eight Mile Rd #A3- 261,£ voria, ML 48152
Vis tus onl ne hitp:/lwwwworidwyde.com

\ -/ CABLE TV REMOTES

U Blow-our SALE

We zarry all models

50pc  1COpc. 500pc. 1kpcs.
$3 50 $3.25 $2.35 $2 50
Reb=lion-3 125ch. Ccnverter
12rc 50pc. _100pc.
$50.0 $47.00 $44,00
Magnavox Universal Remot= Controls
12rc 50pc. 100pc.
s§.30 ~ §4,00 $3.75

Call Today Globaltech 1{60M-582-5116
View Our On-Line Display Catalog at:
www.globaltechdist-ibutors.com

sououndod 4 00 fidy


www.americanradiohistory.com

l CALL TOLL FREE Look For Other
57T C&S Sales S
OrdersiGnly On Our Website

Se Habla Espafiol Excellence in Service www.cs-sales.com
| D/A Trainer |||Soldering Stations||| Deluxe Electronic Soldering Station
Elenco Model XK-150 Weiler Low Cost Soldering lron Elenco SL-5 Series f

Model WLC-100

Electronically controlled, ideal for profes-

f 5 0

i . $89.9 334_95 sionals, students, and hobbyists.

i T sj A Available in kit form or assembled.

| L ttrtrereeupineny contro! produces Features:
. 5-40 watts. As Low As

* Cusfiien Grip Handle
Soldafing Iron (optional)
with Gounded Tip for
Soldefing Static-

+ Ideal for hobby- /
ists, Divers and Works w/ any $ 95 _
Sudsl iron! Turn any

+ Complete with u %

o soldering iron ~— Sensiive Devices.
into a variable Easlf f eplacable. Uses
Weller Soldering Station t‘g’r‘?- :':ipp'a'ed
) Model WES50 . o . Haqf?y Steel, Non-Slip
A low cost, full-function digital/ana- | 50 watts of ~ $4 4 9 Ordering information: | Babe.
log trainer that meets the needs of | controlied m*‘::'m'"‘ 329_95 S 00 Holder Funnel -
electronic  training  programs. | power - o o e N g 535 95 / eversibi@Mgtt or right
Rugged construction, can be used | designed for (KR SL-5K-40) 5 * side. P |
as fixed lab equipment or be | continuous A e R $36.%° * Stee! Try‘tcr Sponge
portable. An economical zipper § production o T .o T Pad._,/ ]
case is available. soldering. FREE SP-1A Soider Practice Kit w/ it Oroerl “Sponge Rad. 1 !
i
Generators & Counters ;
i B&K 20MHz Sweep/Function Generator Four Functions in One $ Elenco Handheld \
with Frequency Counter Model 4040 Elenco Model MX-9300B Features: 450 Universal Counter |
Zﬁﬁ”{é‘if"'ﬁ:’m $445 : - p * One instrument with four test and measuring AMHZ -‘Z'BGHZ ‘
- Burst Operation { g ModefF-2800 |
* External Frequency counter to 30MHz « 1.3GHz Frequency Counter |
] - Linear and Log sweep - . * 2MHz Sweep Function Generator |
'] 21.5MHz Model 4070 $128! Rt = « Digital Multimeter
| 10MHz Model 4017 $319 « Digital Triple Power Supply - 0-3V @ 2A, 5V
| sMHz Model 4011 $249 m @ 2A 15V @ 1A
| Elenco RF Generator with Counter Elenco Sweep Function Generator
(100kHz - 150kHz) Model SG-9500 wi built-in frequency counter Model GF-8046 $1 9 5 95
Features internal AM mod. of 1kHz, U

RF output 100MV - 35MHz. Audio
output 1kHz @ 1V RMS.

This sweep function generator with counter is an Caar S OTRiTEsaite
instrument capable of generating square, triangle, | r=\"s> "2 00 SIPIN P4
and sine waveforms, and TTL, CMOS puise over a | graph

225 | frequency range from 0.2Hz to 2MHz. Includes antenna, NiCad battery, [
S$G-9000.......... $119.95 ———. and AC adapter.

{analog, wio Counter) SEETEREE NIEESEE . GF-8025 - Without Counter $139,95 2600 Case with Bet Ctlp $14.95 J{|

Kit Corner
over 100 kits available

Model RCC-7K Model AK-700
Radio Control Car Kit Pulse/Tone

$ 95 % Telephone Kit
* Fun & Easy to Assemble 29- , e P

Quantity Discounts Available

Action Lab Kit
Model MX-902

+ Safe, Soideriess, Educational, and Funl

+ Easy-to-read. lllustrated. Lab-Style Manual
Included.
* 7 Functions o »

* Radio Control Transmitter
Included s Safet
* Also available as Model

« For Ages 10 and up. $ 95
AK-870 (No Soldering) $24.95 24 .

‘ Model AM-780K Model OWI-007 300-in-1
| Two IC Radio Kit 2 Sa—— Robotic Arm Experiment Kit

$ 95 " . ! {Wired Control) A Model MX-908
1 1 ; Teaches the basic robotic * Everything you need to buiid 300
[ ] ~y sensing and locomotion princi- exciting etectronic projectsl

Also available: PR | pies while testing motor skills. « Easy-to-read; llustrated, Lab-Style
Model AM/FM-108K [ & ; Manual Included.

AM/EM Radio Kit \ &7,/ $5 5 95 + Requires 6 “AA" Batteries
=)

$29.95 « For Ages 10 and up.

| Guaranteed Lowest Prices l C&S SALES, |NC 15 DAY MONEY BACK GUARANTEE

) 2 YEAR FACTORY WARRANTY
UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE
OTHERS CALL FOR DETAILS

. WHEELING, IL 60090
1 IL Residents add 8.25% Sales Tax FAX: (847) 541-9904 (847) 541-0710

=
CIRCLE 290 ON FREE INFORMATION CARD

« Requires 2 "AA” Battenes
+ Build your own operating motor - It's easy, 's fun,

Poptronics, April 2001

~
o

WWWWL akhrerieaabadiahiziary. com
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SAME DAY CALL OR WRITE
FOR OUR
sweene C &S Sales =

Secure on-line ' 64 PAGE CATALOG!
ordering Excellence in Service (800) 445-3201

Elenco Oscilloscopes : Digital Multimeters
Free Dust Cover and 2 Probes Fluke 8711l Elenco LCR & DMM | Elenco Model M-1740

$31 9 Model LCM-1950 $34.95

N $6 9 * 11 Functions.
Features high * Fraq. 1o 20MHz
performance * Cap. to 20pF
AC/DC voltage « Large 17, 3%4 digt L&D * AC/DC Voltage
and current * Autoranging frequency * AC/DC Current
measurement, 10 4MHZ - Boeper
frequency, duty * Capacitance 10 400uF « Diode Test
cycle, resis- * Inductance 1o 40H » Transistor Test
tance, conduc- * Resistance 1o 4000M2 © Megts UL-1244 salety specs.
tance: and * Logic Test Model M-2760 -
capacitance * Diode & Transistor Test $19.95
measurement. * Audible Continulty Test (9 functions)
Dual -Display LCR Meter| Elenco LCR Meter Elenco DMM Kit
S-1325 25MHz  Dual Trace $325 w/ Stat Functions Model LCR-1810 Model M-1005K
S-1330 25MHz  Delayed Sweep $439 B&K Model 878 $ 95 $1 9 95
S-1340  40MHz Dual Trace $475 . 99 .
$-1345 40MHz  Delayed Sweep $569 $22 5 - Gt o + 18 Ranges
S-1360 60MHz Delayed Sweep $725 ) ,m 1uH 10 200 3 1/2 Digit LCD
S$-1390  100MHz  Delayed Sweep $895 R oot «Transistor Test
range « Temperature to 750°C + Diode Test
DIGITAL SCOPE SUPER SPECIALS o jlecey Training
+ Frequency up to
DS-203  20MHz/10Ms/s Analog/Digital $695 with Q factor 15MHz e s Eourse
DS303  4OMHz/20Ms/s AnalogiDigital 3850 _FQTPeNTTone High Accuracy " oy To ML e
DS-603 60MHz/20Ms/s Analog/Digital $950 :‘?':Djtﬂ"‘;‘s;“’;m $15.95

Discounts

B&K Testers Available CCTV Cameras

Cameras have 420 lines (360 color) of resolution, 0.08 Lux, 3.6mm/F2 90° field of view.
Power requirement is 12VDC @ 100mA (order SC-1).

MONOCHROME CAMERAS COLOR CAMERAS

Deluxe Multi-Network Cable Tester

Model 231
75

* Tests 10BaseT, 100BaseTx, 10Base2, RJ45, RJ11,
356A, TIA-568A, TIA-5688, and Token Ring cables.

* Detacts open, short. cross, and continuity.
» Tests Point-to-Point, rather than Pair-to-Pair

» Quick and easy-10-use.

+ Tests cables on wali plate or patch panel up to 1,000 t.
away with the remote kit.

 Easy-to-read LED display. $C-12- 35mm Lens (1.251257) 69 2252 ;’ig LenE I
i ”, 5 $4 - .omm Lens
SC-15 - Pin Lens (1.25"x1.25") 69 360 Lines 1 257 1.297

Muiti-Network Cable Tester

$ Model 230 Add $10 for tens » Add $10 for audio infrared Sensiliv:, Audio Included
69 Accessories: 1 09
0. LI 10 f
+ Auto scans thin Ethernet (BNC), 10BaseT SC-1 - 12V 100mA adap'e' 36. e case
(UTP/STP), 100BaseTx, RJ45, 356A, TIA-568A, SC-2 - 50" cable with connectors  ¥19.% Call for complete catalog.
TiA-5688, and Token Ring cables in seconds.
» Detects g. and Y. . iy
+ Also tests the ground of shieided twisted pair Power supplles
cables. =
* Tests cables before or after installation with the Elenco Quad Power Supply Mode! XP-581 Elenco Power Supply Kit Model XP-720K
geme it *+ 1.5VDC - 15VDC @ 1A $ 95
» LED display for clear indication of problems. 9 *-1.5VDC - -15VDC 54-
s79_ 5 *5VDC @ 3A ,

Remote Network Cable Tester * 6.3VAC @ 1A 8 12.6VAC

center tapped @ 1A

Model 235 — o i
$ 3 4 Fully Regulated DC Power Supplies in 1 Unit
1 95 : 40C voltages: 3 fixed - 35V @ 34, +12v @ 14, -12v @ 14 | XP-720 Fully Assembied
ot o ¢ oseed ot 1 Variable - 2.5 - 20V @ 2A $85
. ects ., . L Cro b .
N ow“ e L s B&K High Current DC Power Supply Elenco DC Power Supply
+ Clear LED display for the fault status. ! Model SPL-603 3A 0-30VDC
+ Simple and easy-to-use. v 2 +Venable 3-WVOC Pl 1686 124 >
* Test cabla length: Minimum - 4 ft. (1.2m) i | -;mrmal:ur:«m $169 $79u95 g
. - * Current Limiting -
Masmuplgiea " {150m); o e L O |Mmodel 1688 284 The SPL-603 is a solid-state N
* identity up to 4 difterent cables at one end by provid- £ $249 DC power supply providing the I~
ediremoiaiidentiiersy I Bl 1 30 Fixed D Possr Suw,m exact output voltage no matter S
* Tests: 10BaseT, 100BaseTx. 10Base2 (coax), RJ4S, Model 1680 84 g "~ | what current you use. Cutput h
356A, TIA-568A, TIA-568B, Token Ring, etc. Model 1682 15A . fully protected from overload. g
G teed L t Pri 15 DAY MONEY BACK GUARANTEE || IS
uaranteea Lowest Prices 3
3
UPS SHIPPING: 48 STATES & 150 W. CARPENTER AVENUE __2YEAR FACTORY WARRANTY e
OTHERS CALL FOR DETAILS WHEELING. IL 60090 2
IL Residents add 8.25% Sales Tax FAX: (847) 541-9904 (847) 541-0710
SEEUSONTHEWEB — 3 www.cs-sales.com 75
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Turn Your Multimedia PC into a Powerful

Real-Time Audio Spectrum Analyzer

Features

* 20 kHz real-time bandwith

« Fast 32 bit executable

¢ Dual channel analysis

» High Resolution FFT

* Octave Analysis

¢ THD, THD+N, SNR measurements

* Signal Generation

« Triggering, Decimation

« Transfer Functions, Coherence

» Time Series, Spectrum Phase,
and 3-D Surface plots

» Real-Time Recording and
Post-Processing modes

Applications

« Distortion Analysis

* Frequency Response Testing
* Vibration Measurements

« Acoustic Research

System Requirements

* 486 CPU or greater

* 8 MB RAM minimum

e Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

* 16 bit sound card

Pioneer Hill Software
PHS 24460 Mason Rd.
Poulsbo, WA 98370

a subsidiary of Sound Technology, Inc.

S

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY TRIAL!

www.spectraplus.com

Qv

Spectra Plus

FFT Spectral Analysis System

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer @ telebyte.com

- E
340 East First Street
CI Do, Ono5h2. e

L Yous Elssbraoias Uolos Gounptny

Tons of
Electronics

Get your FREE catalog today and discover
some of the best deals in electronics, We
have thousands of items ranging from
unique hard-to-find parts to standard
production components. Call, write or
fax today to start your subscription to
one of the most unique catalogs in the
industry, filled with super values on
surplus electronic and hobbyist
type items.

Order Toll Eree "¢,
1-800-344-4465 ... 5.

CIRCLE 323 ON FREE INFORMATION CARD

INTO THE FUTURE!L

BLAST OFF

ROBOTIKITS®

DIRECT

Build, Personalize & Learn
* Award-winning project kits
* Concepts of Robotics

* Gear Drives & Sensors

AN RADIO
OWI-215K
$24.95

* Basic Electronics

* Logic & Reasoning

¢ Great For Workshops

* Develops Self-Confidence

17141 Kingsview Ave. Suite B

Carson, CA 90746 USA

Phone:  (310) 515-1900

Toll Free: (877) 515-6651

Fax  (310)515-1606

E-mail:  robotikitsdirect@pachell.net
Web: www.robotikitsdirecl.com

RoBOTIKITS®

DIRECT

CIRCLE 256 ON FREE INFORMATION CARD
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SERIAL MINi TERMINAL

oem(1k) eval(1)

]

i w/LCD+KPAD $21.30 $75.00
S +BASIC CPU  $27.00 $95.00

L CHIP ONLY $7.10 $25.00

¢ Complete RS232 terminal for PC motherboard, Z80, PIC,
STAMP, HC11, AVR. ANY controller with a serial port!
-Super low-current, powered from serial signals
-LED backlit hi-contrast, visible under all conditions
-Baud rates to 115.2k and built-in DB9 connector
-Available with 20 customizable or 16 tactile keys
-NV memory for user configurable fonts/keycodes
-Simple commands and no initialization required

READ / WRITE PC COMPATIBLE HARD DRIVE, PCMCIA, COMPACT FLASH

SINGLE CHIP $i.% $27 STAMP-DRIVE 1!

OEM ( lncxpensive RS232 l-urﬁce for

C O M P U T E R ' EVAL K'T g‘ump’ e g PlC e . .-.
any coatroller, big or smalk: :
(1) $7.00 -up to 4 gigabyte capacity

-low power operation (5v Zmn)

- Zero External Components ple software

- Built-in BASIC / Assembly -baud rates up to 115.2kbps

- RS232 Program Download [§ -easy file transfer to/from PC

J1K flash, 6409,, 3 g, 2timers i -control ar datalogging apps

it 5 e CREDIT CARD COMPUTER
- 20mips, faster than plcl8051

- 20 pin DIP part #MV1200 $14. 20 VAL T (o se  [T—

NEW! 8K SUPER CHIP e o

Improved BTERP with 40 times the BASIC program capacity A to D converter  -Calendar/Clock

$5 4005M(1k) 40 pin DIP part IMVBSIS - 3210, 12irg, 3timers s NEW, Improved version with ...
EVALSS . 8K flash, 512 ¢, 52 mvram - Wathdogwitimernlse.  PLUG=-N=-GO™ 1!

COMPLETE! No cables or power supply to buy.

$95 UNIVERSAL PC SOLID
PROGRAMMER STATE DISK

FLASH,EPROM,NVRAM,EEPROM
to 8meg (27080). Adapters for micros, $21 OEM (1k), EVAL $75
FLASH,NVRAM,ROM

PLCC, etc.. Parallel port version for -
notebooks. FAST and EASYTO USE. 4 256K-16M DIP/PCMCIA

LCD VGA $27 PC WATCHDOG'
RS OrM i, evaises  NOMOREUANGUTS.
640x480 controller or software hangup.. i

use with PC or SBC oem $21, eval $75

WWW. STAR NET/PEOPLE/~MVS $27 MINI PC

MvS Box 850 | 5yr Limited Warranty oem(1Kk) price, evalkit(1) $95
Merr.,NH 03054 MVS Free Shipping
(508) 792 9507 |2 Mon-Fri 10-6 EST

memory, and PC bus

Complete with DOS, ser, par,
CIRCLE 296 ON FREE INFORMATION CARD
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SECURETEK

DIRECT FROM MANUFACTURER
“WE WILL BEAT ANY COMPETITORS PRICE"

WORLD SMALLEST
WIRELESS VIDEO CAMERA

& OF

(E
TRANSMITS VIDEO UP TO 1000FT

WE ALSO CARRY:

+ COVERT VIDEC CAMERAS

+ COUNTER-SURVEILLANCE PRODUCTS
+ CUSTOM MADE i
| VIDEO SYSTEMS
« IN HOUSE

RUNS ON 9V BAITERY
FOR'UP TO 12 HRS.

PROGRAM
AVAILABLE

CALL FOR CATALO G:
SECURETEK

7152 S.VW. 47TH STREET ‘
MiIAMI, FLORIDA 33137

TEL.305.667.4545 |
FAX.305.667.1744 |

W securetek.net

i

New Equipment Specials
SIMCHECK "Hse PLUS - Module Tester

* Tests SIMMs/168 pin DIMMs  + Identifies Module properties
* Stand alone/portable * Built-in Serial Interface

Only $1,995.00
AVCOM PSA-37D - Spectrum Analyvzer

Satellite Downlink — Installation — Maintenance & Service

¢ Band 1: 10 - 1750 MHz « Line or Battery Powered
. gand 2: 3.C7 -42 Gsz . E#WN%C Block & Power for
« Carrying Case Include ’s
Only $2,395.00

Instek GOS-6103 — Analog Oscilloscope
100 MHz Bandwidth

¢ Time Base Auto-range

‘ http://www.sq-1.com

New an re-wn
Test Equipment

PIC'n Books

LEARN ABOUT PIC MICROCONTROLLERS

PICn |
PIC'n RO_AE: |
o9, _PACE) |
‘J L =
s M mer, §
gt el
PIC' Se"ﬁc.’ 4
0500 g R
ﬂj;f«h:w:b
s ‘
tuamrs 4, a-‘ ‘\ 'f““_‘rx I

See Table Of Contents: hitp:/iwww.sq-1.com
Secure Online Ordering is Available

PIC Is a trademark of Microchip Technology inc.

SQUARE |1 srectronics

Voice (707) 279-8881 Fax (707) 279-8883

Pre-Owned Oscilloscope Specials

| B+K Precision 1466 10 MHz $185.00 |
Tektronix 465 100 MHz  $599.00
Tektronix 465B 100 MHz $729.00
Tektronix 475  200MHz $829.00
Tektronix 475A 250 MHz  $999.00

o Professionally Refurbished

« Aligned & Calibrated to Original Specifications
» The Industry Standard of Oscilloscopes

o I Year Warranty - The Longest Available!!!

» See Website for Complete Specifications

2 Channel, High Sensitivity e Includes Two Probes

e 2 Year Warranty
Only $899.00

Trigger Signal Output
Cursor Readout

Leader LI 941 — CA'TV Sienal Level Meter
v TVICATV Coverage from 46 - 870 MHz

v Video/Audio Carrier Measurements Only $489.00
Fluke 87 IV — Digital Multimeter

v Basic DC Accuracy of 0.025% at 50,000 Count
v True-RMS AC, AC+DC, dBm, & dBV  Oply $319.00

(1-800-996-3837)

mmm TOLL FREE 1_800_99.M ETER email: sales@testequipmentdepot.com

We Buy Surplus Test Equipment Depot

Test Equipment

Sce us on the Web!

www.testequipmentdepot.com

A FOTRONIC CORPORATION COMPANY

99 Washington St. Melrose, MA 02176
(781) 665-1400 + FAX (781) 665-0780

CIRCLE 322 ON FREE INFORMATION CARD
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o FCC Exam Review Course
B aS1cC p C withCertificate of Completion once finished!

L e a r‘ n 1 n g Through the years Cleveland

Tustitute of Electronics has been

= . P §. Untuned Amplier
o] C able to compile a great amount of Circuitry
0 u r‘ S e information concerning the types 2 Tuned-Smged Operation
of questions that the FCC inciude ol
% This self-study course will allow you tof i helfFex AT nanons: & Doy
x Understand Basic PC Principles After completing these 25 self- 5. Receiving Equpment
| % Diagnose PCs and Repair PCs i paced lessons you’ll be ready to 6. Bateries, Control Motor
| - : ONLY take the FCC exam for a General- ) ;‘::L:;:LS"“‘”
*x Build PCs from Scratch & 95 Ciass License. Because of the 8 Frequency Modulation
| Each Course Contains: EBq l extensive sampling of FCC type o o
| ’ exam questions, you can look il em
| * A Self-Study Course Manual forward with confidence to passing Propagaton
' x Basic PC Assembly & Configuration Video the actual FCC exam, particularly if | Tesmamimest
| . . . " :, . . . o 12, Suppressed - Carrier
¥ MicroScope Diagnostic Software Video you heed the hints given in this | Modulation and Singie
| % MicroScope Diagnostic Softuare course. Course includes Instructor 13 ::Amv“ﬁermws
| - Limited Edition (25 uses) Assistance and a Certificate of " g B,
| £ . 4 ' Completion. 01-FCCOt ....$195.00 15, Monochrome & Calor TV
veryth ou nee n one box. ) 16, Teleme
| Thi y tlhng ,y Sesi 1 ¢ and b " 1 7/ 25 lessons with graded exams. 1T, Adkon S
is is the simplest. easiest and most complete . N W
| course on how to understand. assemble and 7 Tnstructor support with toll free Belp. | 15 oy ua Conrun
| diagnese P(s available today. It contains all 7/ Call (800) 321-2155 = f::;j;f““"‘“”“’““‘
the texts videos and diagnostic software you | e 21, Commun. by Fiber Optics
| will need to succeed! Product number 0L-920. | or visitwww.ciebookstore.com | - el COED
\ or mail to: CIE Bookstore: 3. FCC Review Lessons Part 2
| Call (800) 321-2155 to order or visit | :7(;/:;.;;/?i_t.,Clev;la;:1d.£Ht)t4114 e
: add 515.7) shipping andhing 25. Pointers & Practices for
| WWwWw.Cl@ b 00 k S tore.com | CA, HI & OH residents must add sales tax e o

________________ .

Eam an Associate Degree in Electronic Engineering Technology...
Put your knowledge of electronics to work for you. CIE offers the most comprehensive

Associate Degree program offered in electronics. Best of all you study at your own
pace with the full resources of CIE just a phone call or a click of @ mouse away.

Its Comprehensive and Unique. You Pay for Only the Time You Use!

You won't find @ better school than CIE if you want to accomplish your goals
without pesky time restrictions (commuting, 8 hour class days, etc.) at CIE you
study at your own pace, even an accelerated pace. And if you're like most readers
of this magazine, your electronics background can help you receive your degree in
less than the maximum 8 terms allowed. Finish sooner and you can save thousands
of dollars in tuition. It's almost like being paid to study.

Get all the details on CIE's Associate Degree Program, World College’s Bachelor
Degreepl’ogrcmondGE'S]O r—————————————1

It's almost

Career Courses today! | Fora FREE Course Catalog on all of our I
® [ ] T ] I Programs send to CIE: 1776 E. 17th St., Cleveland, I
Ilke belng II’ " | OH 44114-3679 or visit www.cie-wc.edu PT30 | S
) L L | Name: | S.
d t | Address: l r§
pCII O Free Course Catalog! | 12
Q
R B—o '9._
(800) 243-6446 | == 13
stu y. l Phone: l =
www.ciewcedy lemt |
79
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50 MHz ARBITRARY WAVEFORM GENERATOR-
100 MHz STORAGE OSCILLOSCOPE-
50 MHz SPECTRUM ANALYZER-

6 DISPLAY MULTIMETER-

200 DAYS TRANSIENT RECORDER-

The HS801: the first 100 Mega
samples per second measuring
instrument that consists of a
MOST (Multimeter, Oscil-
loscope, Spectrum analyzer and
Transientrecorder) and an AWG
(Arbitrary Waveform Gene-
rator). This new MOST portable
and compact measuring instru-
ment can solve almost every
measurement problem. With the
integrated AWG you can
generate every signal you want.

A user defined toolbar with
which over 50 instrument set-
tings quick and easy can be accessed is offered
by the versatile software. An intelligent auto
setup allows the inexperienced user to perform
measurements immediately. Through the use of
a setling file, the user has the possibility to save
an instrument setup and recail it at a later
moment. The setup time of the instrument is
hereby reduced to a minimum.

Reliabilit

Analyzing signals is done with an 8 bit resolution
and a maximum sampling speed of 100 MHz.
The input range is 0.1 Volt full scale to 80 Volt full
scale. The record length is 32K/256K samples.
The AWG has a 10 bit resolution and a sampie
speed of 25 MHz

CIRCLE 217 ON FREE INFORMATION CARD
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Convince yourself and download the demo software
from our web page: www.tiepie.nl. When you have
questions and / or remarks, contact us via email:
support@tiepie.ni. The HS801 is delivered with a user
manual, two probe's, Windows and DOS software.

US dealer:
Feedback Incorporated: Tel 800-526-8783;
Fax 919-644-6470; www.fok.com

Qutsite US:

TiePie engineering, P.O. BOX 290, 8600 AG SNEEK,
The Netherlands.

Tel: +31 515 415 416 Fax: +31 515 418 819

Web: www.tiepie.ni

The ADR series of Interfaces allow control of
analog, digitai and relay 150 via RS232 or R5485.
Visit the web site for specs, applications and

programs in VB, C, BASIC etc. (705) 671-2662

www.ontrak.net
Ontrak Control Systems Inc.

BAB[E 1L | Bﬂ)(ES

(WE'LL BEAT ANY PRICE!)

30 DAY TRIAL" 1YR. WRNTY. "FREE CATALOG
QTry. ISCOUNTS * DEALERS WELCOME!

1-800-785-1145

HABLAMOS ESPANOL
2 e

PRIVATE CABLE SYSTEMS

I
|
|
|

FTRANCED -
Liala )\ SA: "\J.\.U.._.\Cthz
FANIS

n,,;,& (BOOKSH

\u-\ A U v.\‘.b

§UPPLYY ouR FREE eo PAGE CATALOG
3 FAX 480-820-4643 or 800-706-6789
www.tubesandmore.com

"X-Ray" Filters, Cameras, Camcorders, Lights
infrared (IR) Equip sees through some fabrics!

2 Million Candle Power Rec hargeabie IR Spotiight
Information, Equipment Examples and FAQ's
Ultraviolet (UV} LED Flashlights, Invigibie Inks
SpyCams, Specialty Optical Products

Home A utomation Software, Free Fax Software

www.maxmax.com/OpticalProducts. htm

Do You Repair Electronics?

Repair Databases for
TV, VCR, Monitor, UL
Audio, FCC, and more.

- Over 76,000 records
- Private user forums
- Live on-line chat rooms

.% Thanks to you, all sorts !
1<

@ being made from the paper,

of everyday products are

« plastic, metal and glass that

you've been recycling.

But to keep recycling

working to help protect the

environment, you need to

)

buy those products.

D

BUY RECYCLED.

T

AND SAVE:

S AL

So look for products made =
from recycled materials, and !
8
buy them. It would mean the !
world to all of us. ‘
N
For a free brochure, write .
Buy Recycled, Environmental i
Defense Fund. 257 Park Ave.
South, New York, NY 10010,
or call 1-800-CALL-EDF.
l Al SEPA

e i w |
comunit Conp § Heiahd Sq Pashom OH 432 E

WWW anercaaradiohietary com
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B* Spice A/D 2000

Mixed-Mode Circuit Design Competitive Analysis

- : EWB
Characteristics :,Dsm Mulﬂ:i::
PRICE $299 $3%9
DC Operating point X k|
iy DC Parameter Sweep X X
+ '? & T - = Tempersture Sweep "X i
. ﬂ?ﬁ LC js: [ AT TTURGRR [ WL Transtent X X
¢° JE K '; n— b"}‘ E{T E: ::::t zed transicnt ; -
I T - P \_._v_m"““:‘ E 11 e e = ase—— -7 =
3, 533 == e
e
Jow_pass_gd.ck-Smai Signai AC-)  Freasncy (1 | Dig Tut 3.ckt-timing diagram R_ﬁurv;ym T ia'ﬂ'-
L . Y el M AR, i Jm om o ® w = w & —.x.—- <
R biad -
] j Revet | S g ] Noise ‘xl X
| ST T I S - N Ot : DC Op. Pt Moc: arlo X =
::? ¢ ESmm Carlo X
% o (1 AC Moxie Carlo X
- A T 1 Transicot Moete Cario X
oo i g s g e L"'" nteractive, frec rusning %
e digital logic simulation.

¢ Build complex circuits in minutes with our intuitive schematic editor.
« Turn any circuit into a functional part with just a few simple clicks.

« Interpret simuiation results with customizable graphs.

¢ Find exactly the part you need from our database of 4500 parts. 599 Lite Version
¢ Run an interactive Digital Simulation and view signals in the Timing Diagram

Visit our web site for a
free trial.

CIRCLE 319 ON FREE INFORMATION CARD

Start A Career With High Wages, .
Excelient Benefits and Job Security!! Begins HERE!

Global Specialties brand

with UCANDO's extraordinary maintenance training programs you Proto-Boards have been
can quickly and easily enter a high paying field as a maintenance the standard bearer for
technician for a very small investmert of time and money. uality in electronic circuit

esign workstations since

RC-M ONLY $165 RC-M is a 15 hour training g L

course on relay ladder logic systems. Inciudes a 5- quality and craftsmanship
part video and workbook. Great Valuel inherent in other Global
design workstations by adding
expanded features such as a
rugged l:;;eel case and a large The NEW
removable prototyping area.

There's onl§: one Pfotog-Board, and Proto-Board

it's made by Global Specialties. Model PB-505
HYD-M ONLY $209 HYD-M is a 32 hour course

1 ONLY $ ourse || FLEXIBLE
on Fluid Dynamics. Includes (2) 4-pant video's

and workbook. This Module is a must The new PB-505 combines four instruments, a large removable bread-
’ board area and other commonly used components into one workstation
to allow for maximum circuit design flexibility.

RELIABLE

Backed by an industry-best 3-year warranty against manufacturing
defects and a lifetime warranty on breadboard sockets, the PB-505 features

PLC-M ONLY $188 PLC-Mis
a 32 hour training course on
PLC systems. Includes (2) 4-part video's and LS
workbook. This training is valuable.

SC-MONLY $215 SC-Mis a
32 hour training course on AC & DC Servo
Controllers. Includes (2) 4-pant video's and
workbook. Learn everything you need about
AC and DC servo Control Systems.

A . 1 . unparalleled craftsmanship utilizing materials of the highest integrity. %
Electronic Training Videos: Basic Electronics, Digital 2
Electronics, TV Repair, LASER and Fiber Optic training videos o
available at very affordabie prices starting at Only $35.00 each. nu RABLE §

With its heavy-duty design and ru ed stleeg case, the PB-505 is built to -_U
For information or to place an order cali: withstand the use and abuse of any laboratory environment. 8
S
GLOBAL SPECIALTIES =]
1-800-678-6113 INSTRUMENTS &

DiluCa ddocarpicom www.globalspecialties.com

UCANDO VCR Educati ., G ' * )

UeStiofialiktediicts EopgeGresnviienOH 1486 HIGHLAND AVE., UNIT 2, CHESHIRE, CT 06410 81

800-572-1028 « FAX 203-272-4330

WWWeaknaenieaniadiahistary com
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$59 PCBs

And ou

Are you interested in Microprocessors & Embedded
Control Systems? If not you should be! Look around.
just about everything these days has an embedded
microprocessor in it. TVs, cars, radios, traffic
lights & even toys have embedded computers
controlling their actions. The Primer Trainer is
the tool that can not only teach you how these
devices operate but give you the opportunity
to program these types of systems yourself.
Examples & exercises in the Self Instruction
manual take you from writing simple programs o
| fcontrolling motors. Start out in Machine language,
then move on to Assembler. & then continue on with optional C. Basic, or Forth Compilers.
behind: this s information you need to know!

J

Measuring Temperature
« Using a Photocell to Detect Light Levels
« Making a Waveform Generator
¢ Constructing a Capacitance Meter
Examples ¢ Motor Speed Control Using Back EMF
Include: - Interfacing and Controlling Stepper Motors
* Scanning Keypads and Writing to LCD/LED Displays
Bus Interfacing an 8255 PP1
Using the Primer as an EPROM Programmer
DTMF Autodialer & Remote Controller (New!)

The PRIMER is-only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade
($49.95). The Upgrade includes: an RS232 serial port & cable. 32K of batiery backed RAM. &
Assembler/Terminal sofiware. Please add $5.00for shipping within the U.S. Picture shown with upgrade
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaranteed.

_n aun - 1985 - 2001
=il AL- ine. | o«

11 EMAC WAY, CARBONDALE, IL 62901 16
618-529-4525 Fax 457-0110 BBS 5295708 | or ook

World Wide Web: http:/www.emacinc.com

The Standard for checking Locate shorted or leaky
Capacitors in-circuit components or conditions
Good enough to be the to the exact spot in-circuit
choice of Panasonic, Still cutting up the pcb,

Pioneer, NBC, ABC, Ford, and unsoldering every
JVC, NASA and thousands part trying to guess at

of independent service where the short is?

technicians. $179
Inexpensive enough to pay for itself in just Your DVM shows the same shorted reading all
one day’s repairs. At $179, it’s affordable. along the pcb trace. LeakSeeker 82B has the

resolution to find the defective component.
Touch pads along the trace, and LeakSeeker
beeps highest in pitch at the defect’s pad. Now
you can locate a shorted part only a quarter of
an inch away from a good part. Short can be
from O to 150 ohms

CapAnalyzer 88A LeakSeeker 82B

Available at your distributor, or call 561-487-6103
Electronic Design Specialists www.eds-inc.com

CIRCLE 210 ON FREE INFORMATION CARD

And with a 60 day trial period, satisfaction
guaranteed or money-back policy, the only
thing you can lose is all the time you’re
currently spending on trying to repair all
those dogs you’ve given up on.

WWW. amerncaatadiohiatary com
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Unbeatable

PRIGES!

CABLE TV

DESCRAMBLERS
CONVERTERS - FILTERS
VIDEO STABILIZERS

[S[R[E[E » 30 Day Trial
FREE > Product Catalog

S[eE[2 > 1 Year Warranty
100% MONEY BACK GUARANTEE

Let us point you in
the right direction ...

Technologies
Omaha, Nebraska

888-554 Finnow T

888-554-2776

The Pocket Programmer

Only $129 95

INTRONICS,

weamenmir. . NG,

TG PRINTER PORT

THE POCKET PROGRAMMER

The portable programmer that uses
the printer port of your PC instead of
ainternal card. Easy to use
software that programs Eprom,
EEprom, Flash & Dallas Ram. 27()
/28(C) / 28F / 29F / 29C & 25XX
series from 16K to 8 Megabit with a
32 pin socket. Adapters available for
Pic, PLCC, 5-Gang, 874X, 875X
MCU's, 40-Pin X 16 & Serial
Eprom’s, 82/74 Prom's and Eprom
Emulator to 32K X 8.

Same Name, Address & Phone #
for 16 Years... Isn't it Amazing ?

Intronics, Inc.

Box 13723/ 612 Newton St.
Edwardsville, KS 66113 Add $5.00 COD
Tel. (913) 422-2094 Add $4.00 Shipping

Fax (913) 441-1623  Visa/ Master Charge

WOrlid s Largest

Source for Home
Onctrec e Automation!
3000000 matches. * Voice Control * X1€ & Lighting
B! * Gadgets & Control
Motorized Devices * Home Security &
* Home Theater Surveillance

* Phones &
Intercoms

* Home Networking
& Structured Wiring
and Much More..

800-SMART-HOME

www.smarthome.com

Free 144 pg. Color Catalog!

Dealers/Resellers ask about our
SmartHome PRO Dealer Program 800-949-6255

One match can burn
3000000 trees.

|
Don't lose sight

of Gluucomu. My

Qo Discumsts - Goaiers Welcome -

| Hhsmot Expmiei e
n www.allcableboxes.com
Check Webl! --
Fast - Programs 27C010 in 23 seconds

' B88.242.0539 |
Portable - Connects to PC Paralle! Port

Versatile - Programs 2716-080 plus EE
and Flash (28F,29C) to 32 pins
Inexpensive - Best for less than $200

NATIONAL |

HEALTH
EDUCATION
PROGRAM

Available Adapters

| EP-PIC (16C5x.61.62x.71.8<) $49 95 I8
EP-PIC64 (62-5,72-4}
EP-PIC12(12C50x)
EP-PIC17 (17C4x)
EP-51(8751 C51
EP-11E(68HC11 E/A)
EP-11D (68HC711D3)
'EP-16(16b1t 40pin EPROMS)
EP-Z8(Z86E02,3.4,6.7.8)
EP-SEE2(93x.24x.25x.85x)
EP-750(87C750.1,2)
EP-PEEL(ICT22v10,18v8)
EP-1051(89C1051.2051)
EP-PLCC (PLCC EPROMS)
EP-SOIC (SOIC EPROMS)
Many Other Adapters Available

M?L Electronics
970/259-0555 Fax: 970/289-0777
250 CR 218 Durango. CO 81301
« Broad suppori for additional devices using CO orders add 7% sales tax.
adapters listed below. http//www.m2l.com

www.m2l.com

¢ Correct implementation of manufacturer
algorithms for fast, reliable programming.

¢ Easy to use menu based software has binary
editor, read, verify, copy. etc. Free updates via
bbs or web page.

¢ Full over current detection on all device powet
supplies protects against bad chips and
reverse insertion.

AFTER

4-No Rolls/Jitters/Flickers/Fadirg
4Works on ali TV's, VCR's, Beta & Cable
#Gald Video Connectors & Cables Included

mear Wanagty FR
ney Back Guarartee
c“"‘EOEG!

e ¥ COPY RENTAL TAPES WITH
OUR VIDEQ STABILIZER

562-2252

2609 5. 156th Gircle - Omaha, NE 63130~
www.modenelectronics.com@

WWAWLakherieaniadimhietary com
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{ Wireless RF Data Link Modules

o Doppler Direction Finder
SEY Track down jammers and hidden transmitters with ease! This is the
famous WA2EBY DF'er featured in April 99 QST. Shows direct bearing to

transmitter on compass style LED display, easy to hook up to any FM receiver. The
transmitter - the object of your DF'ing - need not be FM, it can be AM, FM or CW.

| Easily connects to receiver's speaker jack and antenna, unit runs on 12 VDC. We
even include 4 handy home-brew *mag mount* antennas and cable for quick set
up and operation! Whips can be cut and optimized for any frequency from 130-
1000 MHz. Track down that jammer, win that fox hunt, zero in on that downed
Cessna - this is an easy to build, reliable kit that compares most favorably to com-
mercial units costing upwards of $1000.00! This is a neat kit!

DDF-1, Doppler Direction Finder Kit

RF link boards are perfect for any wireless control application; alarms, data
transmission, electronic monitoring...you name it. Very stable SAW resonator
transmitter, crystal controlled receiver - no frequency drift! Range up to 600
feet, license free 433 MHz band. Encoder/decoder units have 12 bit Holtek

A super price on a full fea-
tured RF signal generator!
Covers 100 KHz to
999.99999 MHz in 10 Hz
steps. Tons of features;
calibrated AM and FM
modulation, 90 front panel
memories, built-in RS-232
interface, +10 to -130
dBm output and more!

. " Fast and easy to use, its
big bright vacuum florescent display can be read from anywhere on the
bench and the handy ‘smart-knob" has great analog feel and is intelli-
gently enabled when entering or changing parameters in any field - a
real time saver! All functions can be continuously varied without the
need for a shift or second function key. In short, this is the generator
you'll want on your bench, you won't find a harder working RF signal
generator - and you'll save almost $3,000 over competitive units!

HT-12 series chips allowing multiple units all individually addressable, see

RSG-1000B RF Signal Generator....................... $1995.00

web site for full details. Super small size - that's a quarter in the picture! Run
on 3-12 VDC. Fully wired and tested, ready to go and easy to use!

RX-433 Data Receiver.......... $16.95 TX-433 Data Transmitter.
RXD-433 Receiver/Decoder..... $21.95 TXE-433 Transmitter/Enc

World’s Smallest TV Transmitters l

We call them the ‘Cubes'.... Perfect video transmission from a trans-
mitter you can hide under a quarter and only as thick as a stack of
four pennies - that's a nickel in the picture! Transmits color or B&W
with fantastic quality - almost like a direct wired connection to any

- - TV tuned to cable channel 59. Crystal controlled for no frequency
drift with performance that equals models that cost hundreds more! Basic 20 mW model transmits up to 300’ while
the high power 100 mW unit goes up to 1/4 mile. Their very light weight and size make them ideal for balloon and
rocket launches, R/C models, robots - you name it! Units run on 9 volts and hook-up to most any CCD camera or
standard video source. In fact, all of our cameras have been tested to mate perfectly with our Cubes and work great.
Fully assembled - just hook-up power and you're on the air! One customer even put one on his dog!

C-2600, Basic Video Transmitter... 86.95 C-2001, High Power Video Transmitter...g179.95

CCD Video -

Professional synthesized FM Stereo station in easy to use, handsome
cabinet. Most radio stations require a whole equipment rack to hold all
the features we've packed into the FM-100. Set freq with Up/Down
buttons, big LED display. Input low pass filter gives great sound {no
more squeals or swishing from cheap CD inputs!) Limiters for max
‘punch’ in audio - without over mod, LED meters to easily set audio
levels, built-in mixer with mike, line level inputs. Churches, drive-ins,
schools, colleges find the FM-100 the answer to their transmitting
needs, you will too. Great features, great price! Kit includes cabinet,
whip antenna, 120 VAC supply. We also offer a high power export
version of the FM-100 fully assembled with one watt of RF power, for
miles of program coverage. The export version can only be shipped if
accompanied by a signed statement that the unit will be exported.
FM-100, Pro FM Stereo Transmitter Kit .................. $§249.95

AM Radio
Cameras Transmitter
Top quality Japanese Class ‘A’

Operates in standard AM broad-
CCD array, over 440 line line resolution, not the off-spec cast band. Pro version, AM-25, is synthesized for sta-
arrays that are found on many other cameras. Don't be ble, no-drift frequency and is setable for high power
fooled by the cheap CMOS single chip cameras which have | output where regulations allow, typical range of 1-2
1/2 the resolution, 1/4 the light sensitivity and draw over miles. Entry-level AM-1 is tunable, runs FCC maximum
twice the current! The black & white models are also super | 100 mW, range 1/4 mile. Both accept fine-level inputs
IR (Infra-Red) sensitive. Add our invisible to the eye, IR-1 | from tape decks, CD players or mike mixers, run on 12
illuminator kit to see in the dark! Color camera has Auto volts DC. Pro AM-25 includes AC power adapter,
gain, white balance, Back Light Compensation and DSP! malching case and botiom loaded wire antenna. Entry-
Available with Wide-angle (802) or super slim Pin-hole style | level AM-1 has an available matching case and knob
lens. Run on 9 VDC, standard 1 volt p-p video. Use our set that dresses up the unit. Great sound, easy to build
transmitiers for wireless transmission to TV set, or add our

- you can be on the air in an evening!
1B-1 Interface board kit for super easy direct wire hook-up to | AM-25, Professional AM Transmitter Kit. . ... $129.95
any Video monitor, VCR or TV with A/ input. Fully assem-

| { AM-1, Entry level AM Radio Transmitter Kit. . . $29.95
bled, with pre-wired connector.

CAM, Matching Case Setfor AM-1.......... $14.95
CgDWA-2, B&W CCD Camera, wide-angle lens .. ... §69.95
CCDPH-2, B&W CCD Camera, sfim fit pin-hole lens. . $69.95 ini H
CCDCC-1, Color CCD Camera, wide-angle lens . . .. $129.95 M ini Radlo
IR-1, IR liuminator Kit for B&W cameras ....... ... 4l Receivers
1B-1, Interface Board Kit ................. I $14.95

of

Imagine the fun of tuning into aircraft a hundred miles away, the local police/fire department, ham operators, or how
about Radio Moscow or the BBC in London? Now imagine doing this on a little radio you built yourself - in just an
evening! These popular little receivers are the nuts for catching all the action on the local ham, aircraft, standard FM
broadcast radio, shortwave or WWV National Time Standard radio bands. Pick the receiver of your choice, each easy
to build, sensitive receiver has plenty of crystal clear audio to drive any speaker or earphone. Easy one evening
assembly, run on 9 volt battery, all have squelch except for shortwave and FM broadcast receiver which has subcarri-
er output for hook-up to our SCA adapter. The SCA-1 will tune in commercial-free music and other ‘hidden’ special
services when connecled to FM receiver. Add our snazzy matching case and knob set for that smart finished look!
AR-1, Airband 108-136 MHz Kit. ................ $29.95 FR-6, 6 Meter FM Ham Band Kit
HFRC-1, WWV 10 MHz (crystal controfled) Kit... ... $§34.95  FR-10, 10 Meter FM Ham Band Kit. . .
FR-1, FM Broadcast Band 88-108 MHz Kit ...... .. $24.95  FR-146, 2 Meter FM Ham Band Kit.
...... $29.95 FR-220, 220 MHz FM Ham Band Kit
hi i which

, 16F84, 16F83 microcontrollers by Microchip. All software
dit ram - as well as free updates available on Ramsey downjoad site!
This is the popular unit desqne by Michael Covmgton and featured in Electronics Now, September
1998. Connects to Xour parallel port and includes the great fooking matching case, knob set and AC
power supply. Start programming those really neat microcontroliers now...order your PICPRO today!

Easy to use pro?rammer for the PIC16C84
- editor, assembler, run and prog

" FM Stereo Radio
| Transmitters

No drift, microprocessor synthesized! Great audio
e quality, connect to CD player, tape deck or mike
mixer and you're on-the-air. Strapable for high or low power! Runs on
12VDC or 120 VAC. Kit includes snazzy case, whip antenna, 120 VAC
power adapter - easy one evening assembly.
FM-25, Synthesized Stereo Transmitter Kit .. ............. $129.95

Lower cost alternative to our high performance trans-
mitters. Great value, easily tunable, fun to build. Manual
goes into great detail about antennas, range and FCC
fules. Handy for sending music thru house and yard,
ideal for school projects too - you'll be amazed at the
exceptional audio quality! Runs on 9V battery or 510 &2 sl
15 VDC. Add matching case and whip antenna set for nice ‘pro’ look.

FM-10A, Tunable FM Stereo Transmitter Kit. .. ... .. AR L 55 $34.95
CFM, Matching Case and Antenna Set . . ..
FMAC, 12Volt DC Wall Plug Adapter. ...

RF Power Booster

Add muscle to your signal, boost power up to 1 watt
— — over a freq range of 100 KHz to over 1000 MHz! Use
as a lab amp for signal generators, plus many foreign users employ the
LPA-1 to boost the power of their FM transmilters, providing radio ser-
vice through an entire town. Runs on 12 VDC. For a neat finished look,
add the nice matching case set. Outdoor unit attaches right at the
antenna for best signal - receiving or transmitting, weatherproof, too!
LPA-1, Power Booster Amplifier Kit......................

CLPA, Matching Case Set for LPA-1 Kit........ .
LPA-1WT, Fully Wired LPA-1 with Case ........

FMBA-1, Outdoor Mast Mount Version of LPA-1

FM Station Antennas

For maximum performance, a good antenna is needed.
Choose our very popular dipole kit or the Comet, a factory
made 5/8 wave colinear modei with 3.4 dB gain. Both
work great with any FM receiver or transmitter.
TM-100, FM Antenna Kit................... $39.95
FMA-200, Vertical Antenna $114.95 ==

PIC-1, PICPRO PIC Chip Programmer Kit ............... $59.95 RAMSEY ELECTRONICS,
Order Toll-free: 800-446-2295 E8 Canning Parkway Victor, NY

AL o
o i S R

Sorry, no tech info, or order status at 800 number

For Technical Info, Order Status
Call Factory direct: 716-924-4560

www.ramseyelectronics

See our complete catalog and order
on-line with our secure server at:

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if
not pleased, return in original form for refund. Add $6.95 for ship-
ping, handiing and insurance. Orders under $20, add $3.00. NY resi-
dents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20%
for surface mail or use credit card and specify shipping method.

.com

CIRCLE 263 ON FREE INFORMATION CARD

WWW- atrmnedaaaradiehietary com
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BUSINESS OPPORTUNITIES
$400 WEEKLY ASSEMBLING electronic
circuit boards/products from home. For FREE
information send SASE: Home Assembly-
PT Box 216 New Britain, CT 06050-0216.

CABLETV
CABLE TV Descramblers. One-piece units.
Scientific Atlanta, Jerrold, Pioneer, and others.
Lowest Prices Around. Precision Electronics
Houston, TX Anytime. 1-888-691-4610
ROCK BOTTOM...DEALER...DISCOUNTS!!
125ch. VISION MASTER PLUS. “DE-
CODE’S EVERYTHING PERMANETLY".
TEST CHIPS & ACTIVATORS 1-888-675-
3687—201-386-1145.
ABSOLUTE BEST PRICES ON CABLE
TV BOXES! FREE 30 DAY TRIAL! 1 YEAR
WARRANTY! FREE CATALOG. 1-888-
242-0539 WWW.ALLCABLEBOXES.COM
ABSOLUTELY LOWEST PRICES GUAR-
ANTEED! CABLE DESCRAMBLER EQUIP-
MENT. 2 YR. WARRANTY WOW! CALL
24HR. TOLLFREE....1-877-213-1061.

COMPUTER SOFTWARE
CONTROL Network. RS485/PIC16C74 sys-
tem, GUI control panel. Plans, pcbs, software,
theory. Book/disc U$39.95.

MISC. ELECTRONICS FOR SALE
T&M ELECTRONICS. Large variety of
electronic parts since 1966. Visit our Web
site at www.tandmelectronics.com
TinyTenna's and more! SASE to: “Shon-
wave Catalog”, POB 87, Hanover, MI. 49241.
http://qth.com/dwm or http:/qth.convdanger.

PLANS-KITS-SCHEMATICS
AM Tube Radio Kits. TRF and Superhets.
Visit our website at www.ghostmoon.bigstep.com
Transmitter Kit Micro-sized. Excellent sen-
sitivity! Receive with UHF-Scanner $49.00
VHS 1370 Trancas #201 Napa, CA 94558
Catalog $5.00.

SATELLITE EQUIPMENT
FREE Satellite TV Buyer's Guide. Best
Products — Lowest Prices — Fastest Service!
Dish Network, DirectTV, C/Ku-band, includ-
ing 4DTV. Parts— Upgrades — Accessories!
SKYVISION - 800-543-3025. internaticnal
218-739-5231. www.skyvision.com

TEST EQUIPMENT

Small Solar Cells

\O

Silicon photovoltaic cells.
Approximate output:
0.45 Volts @ 100 mA.
0.79" x 0.79" (20mm x 20mm}) square.
0.01” thick.
75%

0.45 Voits @ 50 mA @
0.79" x 0.4” (20mm x 10mm).
0.017 thick.
' 16 Character X 2 Line

LCD with Backlig
Daewoo # 16216L-5-VSO g
0.54” viewing area. & 7
3.15" x 1.41” module size. |
LED backlight. includes

CAT # SPL-22

Approximate output:

CAT# SPL-12 3 for $1
5 x 7 dot format. 2.56" x

hook-up/spec sheet.

CAT # LCD-53
10 for $6.50 each
$ ETQ,, 100 for $5.00 each
Nickel-Metal Hydride

AA “Flat-Top” Cells

POCKET TESTBENCH, 8 instruments in 1
tiny package. PIC singleboard computers,
botboards, protoboards. www.oricomtech.com

Panasonic # HHR-11AA0. 1.2 volt, 1100 mAh
“fat-top” rechargeable AA cells. These cells are
designed for use in battery packs: they do not
have the raised button found on most replace-
able batteries. 0.55" diameter X 1.95" long.
Large quantity available. Two styles:

REGULAR-FLAT TOP e

CAT # NMH-110 @

$ 50 |40pcs $1.25 » 120pcs $1.00
each 800pcs 85¢ each

=

40pcs $1.50 ¢ 120pcs $1.25
800+ $1.00 each

SOLDER-TABBED
CAT # NMH-110T

$175

each

ORDER TOLL FREE

1-800-826-5432

SHOP OUR ONLINE STORE

www.allelectronics.com
CHARGE ORDERS to Visa, Mastercard,
American Express or Discover

TERMS: NO MINIMUM ORDER. Shipping and handling for the
48 continental U.5 A. $5.00 per order. Alf others including AK,
Hi, PR or Canada must pay full shipping. Al orders delivered
in CALIFORNIA must include local stale sales tax. Quantities

Jake SAVHVGS |
INnAmerica BONDS

A public service of this magazine

Limited. NO COD. Proes sublect
CALL, WRITE | 1o chengs without notice.
FAX or E-MAIL MAIL ORDERS TO:

P a3 ALL ELECTRONICS

CORPORATION

Page
CQ I?TAL%G P.O. Box 567
RYRTTE- VS Van Nuys, CA 91408

R el FAX (818)781-2653

alicorp@allcorp.com

e-mail

WWWLakherieaniadimhistary com

ROBOTS,
ROBOTS,
ROBOTS...

Robot Kits, Pregrammable Robots,
LEGO Robots, Living Robots,
Home and Office Robots, Musde
Wires™, Electronics and More!

REQUEST OUR FREE
48 PAGE CATALOG
WITH OVER 400 ITEMS!

AN AN

WWW. RoImSIore.com
800- 374 5764

Mondo-tronics Inc.

PMB-N 4286 Redwood Hwy Dept. 166
Scn Ratael, CA 94903
ph 415-491-4600 fx 415-491-3696
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www.web-tronics.com www.web-tronics.com www.web-tronics.com

I | :f 7- .. 4 “V- Desseverrnsd LI v e o7 P | ' /9 vyt . 47 24 ry

is *FREE with any order placed on our web site

(Or lf you pre]er purchase just the meter for our
regular low price of $29.00 + S&H) ’ .
Since 1971

BASIC FEATURES:

*Max. Display: 1999 counts (3 1/2 digits) auto polarity ind.
* Measuring Method: Dual Slope integration A-D con system.
* Overrange Indication: 1 appears alone on the display
* All ranges fully protected
* High Surge Voltage Protection ( 1.5KV-3KV)
* Diode Testing with 1mA fixed current
* Audible Continuity Test
* Transistor Hfe Test
* DC Voltage Ranges: 200mV, 20V, 200V, 1000V
* AC Voltage Ranges: 200mV, 2V, 200V, 700V
* DC Current Ranges: 20uA, 2mA, 20mA, 200mA, 2A, 20A
* AC Curr. Ranges: 200uA, 200uA, 2mA, 20mA, 200mA, 10A
* Resistance Ranges (ohms) 200, 20K, 200K, 2M, 20M
* Ships with Rubber Boot, Test Leads & Instruction Booklet

The Promo Code for this offeris DM M FREK

ite rwebsite. | |Simply enter this code into the promo code field lo-
cated on our on-line order form. Any order that does

| [not include the promo code will not be eligible for the
— — |free DMM offer. See terms & conditions below

* Free DMM offer is subject to certain terms & conditions. One free DMM per customer. If qualifying order is returned
for a refund, then free DMM must also be returned or purchased at the regular price of $29.00. Offer does not apply to
orders placed previously or orders placed at any time that do not reference the special promotion code contained in this
add. To qualify for this promotion, your order MUST be placed on the internet. You MUST enter the promo code
DMM FREE in the PROMO CODE field found on our on-line order form. The value of your order must equal or
exceed $30.00 to qualify. The value of the CSI TECHMETER does not apply toward this qualifying order value. For
extended technical specifications & warranty statement on this product, please visit: www.web-tronics.com & view our
DMM section under TEST EQUIPMENT. Item number for this DMM is: CSI TECHMETER

CIRCUIT SPECIALISTS, INC. 220s. Country Ciub Dr., Mesa, AZ 85210 800-528-1417/480-464-2485/FAX; 480-464-5824
CIRCLE 233 ON FREE INFORMATION CARD

WWW_akrerieaniadiahistary com
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High Performance A

o v NI SYNHLY E/U M rd Driv :

Data Hoid: - g’uzes rud"r?;?or uxy chedang Measures: A oy ID I[ra D A Ha d ' es :}NLY
Auto Ranging: for easy, precise range settngs DC Voits: up to 1000V y "v L) 3 95
Range Hold ontrol: allows for manual selection of your test AC Voits: up o 7SOV 3 Y 3-1/2 IDE hard drive up to 1” high. - 1 {1
3374 Digit LCD Display: Reads up w 3260. Easy to read display Qm:“’uﬁ:";g;““m& =) tﬁ"ﬁ‘ﬁ;‘"ﬁﬁzﬂ;&% sy qty.

Funcuon Dist: Easy to use to select measurement type or tum uni Made of ABS 707 fireproof plastic.

Continuity Check: with audible signal
Use this product to protect

(sngnal sounds # resistance is less than 20

:"J‘:zt;ni:lug-im: Safety design with different capacities for different o ohms, Display 'ﬁ:;‘." xcwaloor‘z(s:tznce) #CSI9 :‘:::?' M;g drive “‘:‘kukf, your
: s i q i uenc: to 3 d 903 rive between work an
?&:’&f&;"::‘;':gﬂf;?“c:.“&"&mm For toggling between b;;\ngkalyzng b,,xg,,‘,h rezd:zn)‘ oleys Specifica — home or even set up different users with their own hard drives that
Low Batter: IndicuorfYAdvnsc-s when It's time to change Transistor e Test Display shows Accuracy !hcy physically insert every tme they use a PC. Other models available
e ¥ : By appraximate hfe valse based on test Vae £1.0% feading +5 dicis from C.5.1. include RHI0 series and RH20 series. which are
Exln’l.ong 44" Test Leads: Helps get to hard to reach places °°"dm°" of 10uA base current and Ve of - vac: £1.5% reading +8 digts | | mh:';s,e: :‘:.m: thelape interfacedent (XDE SR OW'
Screw-On Alligator Clips: Convert one or both probe Tips to approx. 3. Tost: M from 0° Adc: +1.2% reading +5 digits ¥
alligator clips. emperatiirejiest yiiiasuresiinon) Aac: 11.5% reading +5 digits & it = 4
Fuse-Protected Circuitry [')'132 FTW?N supplied!) Resistance:  %1.5% reading +5 digits — , - o
Built-ln Stand: Makes one hand operation easier. OP":"‘" fost: Tests if diodes are shorted.or :chMen(y: £3.0% reading +5 digits 2 A
Shock Absarbing Rubber Carrying Case: with convenient probe femperature.  £1.0% reading +6 digis | [/ or d »oling
storage clips and hanging b, Helps protect the DMM from damage ¥ ""P“" 58'"4?0':"‘“:3‘;8""‘:‘;“ (VdcMac)k  equires two AAA batteries o Auto door on the outer frame | L
ccidental - _ - _— m on 300 mVdcrange  sold separetely. o ABS material of oater frame, High efficiency | 95
C G coofing fan LS
(2GR R P Sergn Az - SR e gty
andle .
2,060MHz J o CE Approved
+ Narrow Band FM (NFM), Wide Band. ! SiLY PP

-~ * Coating iron bottom cover
FM (WFM),AM and Single Side Band § 1 (5 25 * For IDE interface
(558) Modulated Signals May Be E = F Ll e - * For |” high 3.5" HDD
Measured el 1 . |+ Not compatibie with our RHIG & RH20 ¢
« PLL Tuming System for Precise 9 ’ e } Compatible with our RHI7-IDE model.
Frequency Measurement and Details at www.web-tronics.com

Tumné.
* LED Backlight LCO (I92x|92 dots) |
* Buift-In Frequency Counter

Mini CCDs (B/W & Color)

| o Hand-Held and Battery Operated %,
iy e TratReal i In Business [y
| 1 Observation Cameras. 5
- %3(” New ltems o Since 1971 ¥~ Ultra Miniature Design
CCD B&W Board Cameras | . %.Ia::’& White Versions Orly 25mm x

* ASIC CCD Area Image Sensor

* Extremely Low Power Consumption

* 0.5 Lux Min iflumination

« Built-in Electronic Auto Iris for Auto Light Compe,
VM1030PA-B 30mmx30mmx25mm, Pinhole lens, 12V °.
VM1030A 30mmx30mmx26mm, Standard iens, 12V 39.%" any qty.
VM1035A 42mmx42mmx25mm, Standard lens, 12V with back light

e Color Versions Only 32mm x 32mm
. fvallable In Standard Lens or Pinhole
ens
« Al Include Pre-Wired Cable Harness for Video & Power
» 12V Regulated Power Supply Required {(120mA typical
power consumption)

* 0.1 LUX Rating {BIW), 1 LUX (color)
e CCD Area Image Sensor for L.ong Camera Life
* Back Light Compensation Circuit

| compensation 49.9% qty. . - e Built-in Electronic Auto lIris Lens
VMCB21 44mmx38. 5mmx28mm, with 6 infra-red LEDs, 12V any qty. VMCW-H11A 32mmx32mmx30mm, Color CCD with standard iens, pre-
VM1036A 32Zmmx32mmx25mm, Standard lens, 12V, reverse mirror image wired cabling 12V DC Power *139.%/129.%5 or more

feature *49.% any qty.

VMCW-H12A 32mmx32mmx19mm, Color CCD with pinhole lens, pre-wired
Bullet CCD CamerasB&W and Color,

R - — cabling, 12V DC Power lnput '139.%/ '8 or more
A . : VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-
Sman o Lox'p“o’w’::lﬁlnv Ue t:"'::’:ze" * ) ! | wired cabling, 12V DC Power Input *59 % /%497 5 or more
. 12 Vot Qf -Yveo, ] [ . .
+ CCB Area image Sensor for Long Camera Life Y.':‘Ps-igeADéSmmelSrrm:ﬂSmn;, BN\‘I‘SCD with pinhole lens, pre-wired
ing, Power Inpu or more

* Built-In Electronic Auto iris for Auto Light Compensation
VCC-3232 32mmx32mmx30mm, CMOS COLOR, std lens, see web for

¢ No Bloomin,
,ppecs 910/ 5 or more
¥ Low Cost o .

o B
e 0.1 Min Lux zlumin:tlon 'BAW), 1 Lux Min Lux lumination (color)
VMBLT1020 8&W, 21mm(D)x58.5mm(L) '54.0C any qty.
i l)eSOIdel‘in: 4 StaﬁO 30MHz! ONLY $299! Q0
ndustries Best Pric “

VMBLT1020W B&W Weatherproof, 21mm{D)x58.mm{L) ‘79
VMBLTJC19BW COLOR! Weatherproof, 17mm(D)x88mm(L)

- —
COLOR CCD Mini Board Cameras

* Low Power Consumption 3
. e eration See web for specs
« Internal Synchronization (' €tall .
¢ 12Voits on the Web -
* 400 TV Lines ¥ |
Built-in Electronic Auto Iris for Auto Light Compensation hy §

VM3010PA 33mmx33mmx18mm, Pinhole lens '99 ‘any qty.
VM3011-A 45 40mmx24mm, S d tens, single board '69.”
\YM3010-A 33Immx33mmx32mm, Standard tens ‘99.” any qty.

2.4 GHzAIV “Sender/Receiver S vystn'n

Our Low cost desoldering station is the peiest 1
price/performance system for repair shops, |
schools & technicians. Implements Japanese made
ceramic heater for high isolation, excelient insu-
lation & fast heat-up. Temp range 300-450 deg
C(572-842 deg. F). Comes with high suction
vacuum pump. Zero voltage switching ensures
low nolse & greater protection for components

¢ Dual Channel

¢ Dual Trace #0SC-1030
e Vert Trigger
¢ 1Year C.S.1. Warranty!

Manufactured for CSi by a leading |

-

¢ Wiretess FM transmission of video
(coior or B/W) and sound (stereo or
mono) up to 150 meters (line of

sight) . - | \s8 LS at web site under “Solders 0.E.M. manufacturer. See our
¢ Directional Antenna Design optimizes ITEM £88 / website for detailed specifications! /
performance —— \ p

| ® Use with remote cameras or any

input (satellite TV, cable etc.) where CSIHTR2400 Includes One

w,,,.ﬁ; transmission is desired. View  Transmitter & One R,gegor with 3000 Series Digital R/O Bench Power Supply AS oy
ona set. Power Suppties 5109.00 - 3
* Performance through walls varies CSIHTR2400T X Extea { «Low Cost Single Output «3Amp /g' AW AS
::cpe“d'“g on construction methods  Tranemitter/Each Receiver will High stability digital read-out bench power supply
3 Monitor up to 4 Transmitters $589.00 | | featuring constant voitage and current outputs.
* Each set includes a plug-in power P Short-circuit protection and current limiting
. ;UPPU for ‘:_'El')-“"‘m'n“ & "°°°’1V°‘" See more detailed specifications at protection is provided. Highly accurate LED
segment displays channel (1-4) nic: accuracy and stable line regulation make the 3000
\on re receiver & transmltto_r N CD camera setcl | series the perfect choice for lab and educational use.
— — —_—
~ Line Regulation. 2x10+ +Ima
Our Most Sophisticated DMM  We Sold Cver 700 Last Year! N“. Load Regutation: | x 104 +Smv

with RS-232 Interface & Software. 3-3/4 Digit, 4000 Court, Auto-Ranging
with Analog Bargraph * K Type Temperamure Probe Inciuded

LED Accuracy: Voltage £ 1% +2 digits

o « Putse Signai for Logi 4 o | Current £1.5% +2 digits

True RMS Mode &A’:dm:(r oglc 1 2' /] Wave Line Noise: SImvrms

* 10MHz Frequency Counter N ,

« Time Mode with Alarm. ¢ Continuity/Diode Test RO 169 Dimensions: 291mm x 158mm x 136mm . o e
Clock, and Stop Whtch » LogicTest : 1 3005: 0-50v/0-3 amp

« Dual Display « Auto Power OFF/"Keep ON' Mode 0 0-30vl0-3amp gital R/O b PS

* 10 Location Memory * Fused 20A Input with Digital R/O Bench PS Digital Bench PS,

o Min, Max,Avg and Relaive _ Y¥arning Beeper ' 1x10-4 +5mv Load
Mode o Sackiige 1x10*+5mv Load x Smyv Loa

+ Decibet Measurement * Data Hold/Run Mode A Regulati

o Cap and Ind. Measuremenc  ° Safety De"ﬁ"}-‘“l“ &VDEO41| PROTEK 506 Regulation gulation

« Jemperacure Mode (UF) 1 Gl s $99.00 5/$89.00 00 5/5119.00

CIRCUIT T SPECIALIS TS, 'INC. 220s. Country Club Dr., Mesa, AZ 85210 800-528-14171480-464-2485/FAX: 480-464-5824
CIRCLE 233 ON FREE INFORMATION CARD

WWWeatneiscaatadioRhistery.com
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ADVERTISING INDEX

Poptronics does not assume any responsibility for errors that may appear in the
index below.

Free Information Number Page Free Information Number Page
- ADBacom . .....oiiiierennnnnd 68 139 Jameco .......ovviiinnnnnnnnnn 3
- All Electronics ................ 85 - Lynxmotion .................. 70
= Amazon Electronics ............ 72 - M2L Electronics . ... ........... 83
—  Andromeda Research .......... 66 275 MCM Electronic .............. 71
- Arrow Technologies ............ 83 323 Mendelsons .........oonion... 76
319 Beige Bag Software ............ 81 296 Merrimack Valley Systems ...... 77
290 C&S Sales,Inc. ............... 74 _ microEngineering Labs . . .... ... 7
- Carl Taylor Inc. ......ccnvnees LI Modern Electronics ............ 70
133 CircuitMaker ............... CV2 .
- Mondo-tronics ................ 85
233  Circuit Specialists ............. 86
- MSC Electronics .............. 73
- CLAGGK,Inc. ............. 14, 18
. - Ohio Automation .............. 73
320 Cleveland Inst. of Electronics . ...79
- Parallax ...................
321 Command Productions ......... 66 140 Parallax cv3
_ Communications Surplus ....... 72 - PCS,Inc. .....coiiviinnnnn. 80
_ Conitec Data Systems .......... o Pioneer Hill Software .......... 76
_ CONSUMErtrOmicS « oo vl 72 228 Polaris Industries .............. 65
- EDE Spy Outlet ............... 72 219 Prairie Digital ................ 68
210 Electronic Design Specialists . . . . . 82 - RC Distributing Co. ............ 72
= Elect. Tech. Today ............. 34 263 Ramsey Electronics ............ 84
130 Electronic Workbench ........ CV4 256 RobotiKits Direct . ............. 76
- EMACINC. ..vvvennneeennnnnd 82 - Securetek .................... 78
- Ll L JRGEe0EEE0aCE 2 Scott Edwards Electronics . . .. ... 66
- t777.c0M .o iii it 69
For com - Smarthome.com ............... 83
- Galaxy Electronics ............. 70
- Square 1 Electronics ........... 78
- Global Specialties ............. 81
- Techniks ............cccnuutn. 73
- Globaltech Distributors ......... 73
- T logical Arts ............. 70
282 Grantham College of Eng. ....... 5 echnological Arts
220 Information Unlimited ......... SIS Rt e RDS RO ELEEEEEELE 8
_ Intec Automation .. ... ......... 72 217 Tie Pie Engineering ............ 80
- INErOMiCS « .o vvvevnvnnnnnnnnnns 83 - UCANDO Videos .............. 81
- Intuitive Circuits, LLC ......... 66 - Vision Electronics ............. 83
309 IVEXDesign ................. 67 - World Wyde ............... 72,73
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Gernsback Publications, Inc.
275-G Marcus Bivd.
Hauppauge, NY 11788

Tel. 631-592-6720
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Larry Steckler
Publisher (ext. 201)
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Ken Coren
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Marie Falcon
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Marie Falcon

275-G Marcus Bivd.
Hauppauge, NY 11788

Tel. 631-592-6720 x206

Fax: 631-592-6723

e-mail: mfalcon @gernsback.com

MIDWEST /Texas/Arkansas/
Oklahoma

Ralph Bergen

One Northfield Plaza, Suite 300
Northfield, IL 60093-1214

Tel. 847-559-0555

Fax: 847-559-0562

e-mail: bergenrj@aol.com

PACIFIC COAST

Megan Mitchell

9072 Lawton Pine Avenue

Las Vegas, NV 89129-7044

Tel. 702-240-0184

Fax: 702-838-6924

e-mail: mmitchell @ gernsback.com

Subscription/
Customer Service/
Order Entry

Tel. 800-827-0383

7:30 AM - 8:30 PM CST
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BASIC Stamp 1 OEM module $45 (#27295) BASIC Stzmp 2 OEM module $53 (#27290)
The ormginal BS: OEM module is aveilable in a The very popular BS2 0EM module has a DB-9 seriat
handy through-hole formzt. This madule has a connector built right cnto the board. AU parts ave
3-pin neader for your parailel port. The mocule socketed fio- easy replacement. Our FBASIC inte:-
plugs :nto a breadboard where iz coanects to -5 prefer rums in a PIC16C57 and executes 4,000

V. ground, and € 1/0 pins. The CEM Stamp insructions per secand. Hc.ds about 500
1 holds about 80 lines of cede anid executes - “ines of code. Useful commands for serial.
2.000 _nstructions per second. Order oaline af DTKE and sound.

www.parallexinc.com

or call Purallax sales ES
toll-free (im the US)
888/512-1024
Monday-Friday
_’(;)‘t}:i_eaéc Stamp 22 7 am. - 5 >.m. PST ‘@ — OEM SASC Stamp 22>
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BASIC Stamp Ze OEM module $59 (#27293) BASIC Stamp 2sx OEM module $59 (#27294)

B G o

The OEN 382sx is 2.5 times fastar tham the BS2e
(lefty. Id2Zl solution for B32 users who hawe

The OEM BSZ2 module is the selution for custom-
ers who neeZ alditianal RAM and EEPROM spece

frorm a'OEM Stam) 2 witheut the kigher speed (ani needed aZditional pragram execmt-om speed. Exa-
assccicted power consumption) ¢f am OEM BS25X cutes aboif 10,000 instructions per second and
module. Exermtes 4,000 instructions per seconi holds akout %,00C lines of PBASIC code.

and helds abou: 4,030 lines of PBASIC cods. Our
interpreter runs from a SX28AL/CP.
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*FREE |
Virtual Lab with '
Poptronics Circuits

Check out the circuits from recent

-

HEREeL

issues, including this month’s!

Tweak the circuits and see the
instruments respond instantly.
Download the Multisim demo with
pre-built Poptronics circuits from
www.electronicsworkbench.com/poptronics

-y R O L P90 9,

=

-2 et

o - (=) i
BEST PRODUCT!

Electronics Workbench is recognized around the
globe for developing highly advanced, yet easy-to-
use electronics software. Over 150,000 users tell us
that they have completed projects using Electronics

Workbench in less time than it takes to even install
other programs.

And now we've just released Version 6.2! If you've
never tried electronics simulation, this is your chance -
you can now have your very own virtual lab! Work
on your own or create circuits together with others
across the country - live on the internet. Start with
the FREE Electronics Workbench/Poptronics demo
and then take advantage of this best price ever when
you buy. Tried other products? You owe it to yourself
to experience what only the market leader can offer -
there is no comparison. And if you own earlier
versions of Electronics Workbench, call us now for
upgrade pricing starting at just $149!

Advanced schematic capture

Intuitive auto & manual wiring (no toggle)
Change circuits while simulating
Mixed-mode SPICE analog/digital simulation

Built-in symbol and component editor

v Vv v vY

Parts organized into bins (no alpha lists)
Don't settle for a program that has
less than:

» 6,000 parts in component database

» 9virtual instruments & 8 powerful analyses
> Interactive design on the Internet

» OLE integration with Excel/MathCAD
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MmMultisiMm ve.2  UILIBOARD

Schematic Capture & Simulation Powerful PCB Layout

53994199  $399 $749

or get BOTH

To order, or to find out why
our products are the most

Powerful & easy-to-use PCB layout & editing popular in the industry, call
Reroute while move (full rubberbanding) 71-800-263-5552 or visit

Built-in autorouter www.electronicsworkbench.com
Real-time design rule check (FREE demo available)

Automatic net highlighting (selective)

Density histograms/placement vectors

3,000+ library of footprint shapes
Capability for boards of any shape, up to 50"x50"

s clectronics

1 nanometer internal resolution

CIRCLE 130 ON FREE INFORMATION CARD

WA amercaaradiohigtary. com
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