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Virtual Lab -
Real Results

Intuitive schematic capture

Fast, accurate analog/
digital simulation

Full-featured pch layout

Built-in autorouting

CircvitMaker 2000 provides all the tools
necessary lo quickly and easily design
tircuits, test &ﬂ the real world and generale
profotype boards  the complete virtual

MM__W electronics lab solution.

the virtual electronics lab”

With all the features you'd expect from o

R — professional design system — plus exceptional
= ease-of-use, you'll spend less fime learning and

more time designing.

Available in both standord and professional editions,
CircuitMaker 2000 gives you full design capability at
a price that is simply uamatched
by the competition.

Contact us for your Free

New License Price CircuitMaker 2000 brochure

Upgrade from $95

Comprehensive educational and computer-based
training packages also available

CircuitMaker2000

the virtual electronics lab”

Call your local CircuitMaker sales & support

ceneron 800 419-4242 CircuitMaker

or visit www.circuitmaker.com the virtual electronics lab™

Cncu tMaker and CircuitMaker 2000 are registered trademarks of Protel Internztional limited.
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want—even if it's a “no-no” area like the §
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Copyright Tyranny

This month, I'm going to step aside and tum the podium over to Gary Shapiro, the presi-
dent of the Consumer Electronics Manufacturers Association. While | only gave one small
example of this escalating problem back in June, Gary takes a look at some of the under-
lying issues and the somewhat chilling direction that we might be heading.

So without further ado, I'll tum things over to Gary.

Joseph Suda
Managing Editor

Content (or copyright) owners and the consumer-electronics (CE) industry need each other.
Hardware needs good content to sell new products. Copyright owners need consumer
electronics so consumers can buy and enjoy their content.

But the two industries often have had a strained relationship. The greatest tension occurs
because each new technology has been feared by content providers—yet each technolo-
gy has created vast new revenue opportunities to the content community!

Think back. Movie studios argued that the TV and VCR would reduce their revenues. They
fought video rentals and tried to make the VCR illegal. The music industry opposed the ana-
log cassette, the CD, and every other new digital-audio format.

Limiting Consumer Choices

Today, Hollywood and the recording industry are fighting digital delivery of content. They are
using lawsuits, licensing, and withholding of programming to pressure everyone from Web-
site owners to hardware makers to restrict the customer’s ability to receive, enjoy, or even
modify programs. Thus, consumers are blocked from getting digital-TV programming and
are in litigation over access to MP3.

The copyright community envisions a world where consumers pay for every use of a copy-
righted work or, as we said in recent Congressional testimony, “the ‘play’ button will become
the ‘pay’ button.”

The threat to consumer rights and technology growth is real. The copyright lobby gives millions
of dollars to politicians—much more than other groups. Twice they have successfully per-
suaded Congress to extend the “limited” constitutional term of a copyright. Before 1978, copy-
right lasted for 28 years and was renewable (after registration) for another 28 years. In 1978,
the term was increased to the life of the author plus 50 years. Today a copyright lasts the life of
the author plus 70 years and corporate works, or “works for hire,” are protected for 95 years.

In 1995, Congress gave the recording industry the right to control performances of their
records. In 1998, Congress passed sweeping legislation that allows copyright owners to lock
works in technological protection measures and criminalizes the circumvention of those mea-
sures. This continued expansion of the monopoly breadth of copyright owners has not only cre-
ated complex new regulatory schemes, it has increased the cost of technology, slowed the
development of digital television, and kept older works out of the public domain.

Speak Out

Only rarely will a politician stand up to these copyright tyrants. Recently, Telecommunica-
tions Committee Chair Billy Tauzin (R-LA) momentarily stopped the copyright lobbying jug-
gemaut. He said he grew up by leaming from Bookmobiles, a possibility that may not exist
in a future pay-per-use society. Chairman Tauzin recognized that Congress creates and
expands the copyright monopoly, and as copyright owners’ rights increase, the “digital
divide” widens.

If politicians yield to copyright tyranny, consumers will lose their ability to gain access to
information, education, and entertainment. Restrictions on technology (which can even limit
fair-use rights or access to non-copyrighted works) also restrict the growth of new tech-
nologies and limit the value of broad public access.

We must be aggressive on this issue. Future generations of technology, and ultimately con-
sumers, depend on our action.

WWW._arherieaniadimhictarvy.-com
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Network Walkman

The Walkman for the 215t century is Sony’s NW.E3 Network Walkman digital music player ($330).
Music files are stored on 64MB of embedded flash memory. Measuring just 3'/e X 1'/4 X !/2 inches and
weighing in at 1.6 ounces (including a single AAA battery, said to provide up to five hours of continu-
ous playback), the Network Walkman is tiny enough to fit into the change pocket of a pair of jeans. A
shuttle switch lets you navigate through audio track information, with details such as title and length
displayed on the backlit LCD.

The digital music player allows you to capture and collect your favorite music from the Internet or
download CD tracks to your hard drive to create your own digital music collections.An hour of music
can be transferred to the NW-E3 in about 90 seconds.The player comes bundled with Sony’s PC-based
OpenMG Jukebox music-management software to organize music and play lists. The player is compliant
with the SDMI (Secure Digital Music Initiative) framework for secure digital music downloads.

Sony Electronics Inc., | Sony Drive, Park Ridge, NJ 07656-8002; 800-222-SONY; www.sony.com.
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Pocketful of E-Mail

Receive instant messages and e-mail wirelessly with the VTech IMprompt2
(less than $200), a handheld device that’s small enough to fit in a pocket.
The portable design provides easy-to-use, one-touch access to e-mail
from any standard RJ-1 | phone jack through vtechworld.com,
VTech’s service provider.You can opt to receive wireless

notification of waiting e-mail or choose from one of sev-
eral “enhanced” wireless service plans that allow you to
instantly receive actual short e-mail messages (limited to
300 characters). SkyTel will provide both wireless messag-
ing and information services for the IMprompt2. Flexible
rate plans for both wireless and wire-line services will start
at less than $10 a month.

The IMprompt2 features a filter to keep out unwanted e-
mail and a Sender Buddy List that lets you know when you have a message from a specific sender. More than 500 e-mail
messages can be stored. Other features include an address book, e-cards, a calculator, and built-in golf and arcade clas-
sic games.

VTech Industries, LLC, |01 East Palatine Road, Wheeling, IL 60090-6500; 847-215-9700; www.vtechworld.com.
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Direct-View HDTV

According to Thomson, its F38310 HDTYV set, which measures 38 inches diago-
nally across its widescreen tube, is the world’s largest direct-view high-definition
television—and its $3999 suggested retail price makes it one of the most affordable
HDTYV sets yet. Available in “Venetian Suede” as RCA F383/0 and as the Proscan
PS$38000, the set is capable of displaying more than one million pixels of picture
information with a 1080i scanning format. The fully integrated set allows reception
of over-the-air analog and digital signals as well as built-in standard DirecTV service
and high-def programming from the DirecTV satellite network. The 38-inch
Performax picture tube uses a precision-focus HD resolution electron gun and
.78mm-pitch Invar shadow mask to support the resolution requirements of HDTV.
The set also features up to 20 watts of audio power and the Syncroscan HD com-
ponent input for easy compatibility with digital cable TV boxes that use YprPb com-
ponent video connections.

Thomson Consumer Electronics, 10330 North Meridian St., Indianapolis, IN
46290; www.thomson-multimedia.com.

CIRCLE 52 ON FREE INFORMATION CARD
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Digital DualCam

JVC’s GR-DVL9800 Digital DualCam ($1999.95) combines a
680,000-pixel progressive-scan CCD and high-band processing
technologies to deliver digital images with 520 lines of horizon-
tal resolution and 480 lines of vertical resolution. The MiniDV
camcorder’s progressive mode setting allows the progressive-
scan CCD to capture all lines in one scan, making it possible to
freeze and grab clear, sharp, full-frame still shots for transfer to a
PC. A removable card stores still images.

Besides the ability to capture freeze frames, the camera’s dual shooting capability
provides, in effect, a separate still camera within the camcorder. It allows you to snap still pic-

tures while recording moving images. In digital still camera mode, images can be recorded in resolutions
up to 1024 X 768 pixels (XGA).

An i.LINK (IEEE 1394) in/out terminal makes it simple to download still and video images to a similarly equipped com-
puter. Still shots can also be downloaded via a serial connection.The included image-editing and -processing software—
JVC’s PictureNavigator, Presto! PhotoAlbum, Presto! Mr.Photo, Presto! ImageFolio, and JLIP Video Producer—lets you transform
your videos into impressive multimedia productions. A full set of analog inputs and outputs lets you re-record VHS or
S-VHS tapes in DV format, and a printer port allows direct connection to JVC's GV-5P2 Digital System Printer.

The DualCam offers 2X/4X high-speed recording at speeds of up to 240 images a second, and “Pro Slow" playback
at 1/8 the speed of normal playback. It's equipped with a 3.5-inch LCD monitor as well as a 180,000-pixel color TFT
viewfinder. It has a 10X optical zoom for close-in shots and a 200X digital zoom for shooting from a great distance.The
progressive super-wide mode is ideal for shooting a panoramic vista.

JVC Americas Corp., | 700 Valley Road, Wayne, NJ 07470; 973-315-5000; www.jvc.com.
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Wake-Up Call

Start your day off on the right foot with Philip's Aj3965 CD clock radio ($89.95). Its
“gentle wake” setting gradually increases the volume of the wake-up buzzer or radio sta-
tion. It starts out barely audible and increases to a volume loud enough to rouse the
soundest sleeper. You can select minimum or maximum volume levels, depending on
how much of a jumpstart you need each morning. At bedtime, the gentle wake feature
works in reverse. It acts as a sleep timer that gradually decreases the volume.The clock
radio is equipped with a digital AM/FM tuner. Two separate and independent alarm set-
tings each offer the option of waking to a CD, radio station, or the buzzer.The “weekend
sleeper” function instructs the clock’s alarm to sound only on weekdays.

Philips Consumer Electronics, 64 Perimeter Center East,Atlanta, GA 30346-6401; 770-
821-2400; www.philips.com.
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Music Management System for PCs

Threefifteen is an extremely powerful yet easy-to-use, desktop PC music-
management system developed by Open G, LL.C. It is an audio-file player,
encoder, and digital audio-file manager that offers a total solution for manag-
ing, storing, finding, and playing digital music on a personal computer.

The history log shows all songs that have been played all the way through.
Using the log, you can choose some or all music played on a single date, and
add them to a queue for instant playback or to a mix for future playback.

One unique feature of the software is its search capability that makes it
easy to find and queue up music by using keyword search criteria on any com-
bination of song title, album title, genre, and song comments. Available for free download from the Web site for a 30-day
free trial, the threefifteen music system sells for $19.95.

Open G, L.L.C, 1075 Broad Ripple Ave., PMB 315, Indianapolis IN 46220-2034; 317-931-1763; www.threefifteen.net.

CIRCLE 55 ON FREE INFORMATION CARD
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Personal Computing Tablet

Lightweight and compact, the Qbe Cirrus Personal Computing Tablet ($4745) is
a truly mobile computer. (It is an updated and expanded version of the unit we
reviewed in “PC Gizmo,” January 2000.) The Qbe Cirrus is barely larger than a
pad of composition paper and just about as easy to carry around, weighing
approximately six pounds and measuring just 14 by 10 by 1.6 inches. The first
Aqcess Personal Computing Tablet with a Pentium |l 400 MHz processor, it
comes equipped with a |2GB hard drive, [28MB of upgradeable memory, 56K
modem, and a network card. Additional tools include Internet access along with
multimedia features.

TouchPen technology provides handwriting recognition, and the included
software provides voice recognition. The voice command will navigate the sys-
tem, create documents, and send e-mail. At 140 words per minute, the voice
function is considerably faster than the most efficient typist. In addition, the dig-
ital camera allows users to take photos, shoot a video, and even videoconfer-
ence. Screen images are provided on the |3.3-inch active matrix color display
with resolutions up to 768 by 1024. There’s also a Smartcard magnetic strip
reader for identification or e-commerce purposes.

Housed in a sturdy case of magnesium, ABS plastic, and rubber, the Qbe
Cirrus allows users to perform most tasks while in the field, directing the cur-
sor with a touch of a finger. If preferred, they can plug a mouse into the PS/2 port, open the on-screen keyboard, or even
plug in a conventional keyboard.A lithium ion battery allows the user to work up to two hours before plugging the unit
into a wall socket or recharging the battery.

Aqcess Technologies Inc., 16800 Aston, Irvine, CA 92606; 888-818-0055 or 949-567- 1000; www.gbenet.com.
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Invisible THX

You can enjoy THX-certified sound from speakers hidden within your walls with Atlantic
Technology's THX Ultra-certified System 20, which includes the System 20 LCR front-channel
satellite ($799 each) and the System 20 SR switchable Dipole/Bipole surround speaker
($1199/pair).

The 20 SR can be flush-mounted in a standard two-by-four studded wall with |6-inch cen-
ters.Thanks to a clever rotating and tilting midrange/tweeter baffle, the front satellites are cer-
tified for both vertical and horizontal installation. The
System 20 LCR is a three-way design with a
“D’Appolito” (midrange/tweeter/midrange) module that
can be rotated 90 degrees. The mid-high baffle can also
be tilted 5 degrees up or down to compensate for less-
than-ideal placement. Front-mounted high- and mid-fre-
quency level controls allow further tweaking of the sonic
balance.

The System 20 SR THX Ultra surround speaker will
normally be used as a frequency-enhanced dipole, creat-
ing a diffuse, non-directional sound field.Yet it maintains
full-range output, as only one woofer operates below
200 Hz.A front-mounted switch changes the System 20 SR to bipole operation (all drivers in-phase) for those few instal-
lations where speaker placement issues defeat the benefits of dipole surrounds.

Atlantic Technology advises using its 372 PBM THX Ultra-certified subwoofer to complete a fully THX-certified
System 20 installation.

Atlantic Technology, 343 Vanderbilt Ave., Northwood, MA 02062; 781-762-6300; www.atlantictechnology.com. G|
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Gizmo is published by Gernsback Publications, Inc., 275 G Marcus Bivd., Hauppauge, NY | 1788. Senior Writers: Christopher Scott and Teri
Scaduto. Copyright 2000 by Gernsback Publications, Inc. Gizmo is a registered trademark. All rights reserved.
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f you are now sitting at the six-month

point in a 12-month cell-phone ser-
vice contract, you are likely to be one
unhappy camper. Cellular-telephone
costs have been dropping—rapidly.
Probably under the terms of your exist-
ing contract, you are paying more—pos-
sibly much more—than the current-rate
service would cost.

While I cannot help you get out of
your current agreement, I can tell you
where you can find help when it’s ime to
find a new cell-phone service supplier.
The secret is right there on the Internet.
You can check out several places. I have
a couple of favorites, and those are the
ones we will cover here.

Before we do, I have a couple of per-
sonal suggestions. Look for a plan that
does not require a contract. This way, if a
lower rate comes along that suits your
usage, you can switch at the end of the cur-
rent month. Remember when selecting the
number of minutes to check your current

usage. A plan that provides 500 minutes for
$50 is great—if you use almost all of the
minutes. When you use those 500 minutes,
your cost is ten cents a minute. However, if
you use only 250 minutes, your cost dou-
bles to twenty cents a minute. You don’t
want to cut too close to actual usage unless
you first check the cost of additional min-
utes. You have to weigh that cost against
the higher price of a plan that includes
more minutes.

If you do a lot of long-distance tele-
phoning, you need to consider those plans
that include long distance at no extra
charge. If you do a lot of traveling, you
need to look for plans that do not have
roaming charges. A slightly higher per-
minute charge is worth it if you can save
several dollars a day in roaming charges.

Now on to the Web!

point.com
You’ll find this site at www.point.com;
Fig. 1 shows the opening screen. As you

Pisn Gompartaon

Total Plans: 4

Plan Detatls

ATET Wiraless

JOE BLACK

click on through, you will find three
major areas to help you. The first and
what I consider the most important is
the “PLAN” section. Go here, fill in
your zip code or city and state, and you
can look at all of the cell-phone plans
that are available in your area. Then you
can select the features that are important
to you—no contract, number of min-
utes, etc. The site will help search out
the plans that fit your parameters. Next,
you can select a number of plans you
would like to compare. That will give
you a side-by-side comparison of the
selected plans. I selected four plans to
compare. The plan comparison I found
is shown in Fig. 2. Note that only three
comparisons are visible; to get to the
fourth one, you need to click on the
“Next 1>” button at the top right.

For an even more complete compar-
ison, one more click is needed—
“Expand to see Features” at the lower
right. Once you have studied all of the

Allerd
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Fig. 1. Welcome screen at point.com. You'll find lots of help and many

choices here.
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Fig. 2. Typical Plan Comparison chart created by the point.com search
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Fig. 3. Welcome to decide.com. Just a few more clicks and vou 're on your way.

options, you can move on and sign up. If
you need a new telephone, continue on
to the “PHONE” section and then on to
“ACCESSORIES.” In just a half-hour
or so, you will have gone through all of
the possible options, phones, and acces-
sories without having to contact or visit
each cellular provider separately.

Elsewhere in this site, you will find
promotional offers and some advertis-
ing. Don’t let that distract you from
doing the comparisons you need and
selecting the service that does the best
possible job for you. You never want to
lose sight of the fact that the dollars you
are spending are your dollars.

decide.com

When you click on through to
www.decide.com, you see the screen in
Fig. 3. Again, a variety of options and
tools are available to help you find a cell-
phone provider. In addition to service

five plan choices.

plans, telephones, and accessories, it is
possible to select and purchase prepaid
long-distance calling cards here.

In a slightly different format, you can
again punch in your zip code or
city/state information. Then you can
examine a variety of available plans
including current promotions. If you
select and then compare, you’ll get a
screen like the one in Fig. 4. After
selecting the plan, you can move on to a
choice of telephones and accessories.
Here, I have a suggestion. If you are
going to need a new telephone, select
one that has an earpiece and micro-
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Fig. 4. Using the decide.com comparison engine, I got this screen of my

phone attachment, if available. In Las
Vegas, where I live, Sprint is offering
their customers a free earpiece and mike
add-on at no charge. It’s a safety feature
that provides handy hands-off usage.
However, if you are not careful, people
around you may think that you are talk-
ing to yourself. On the other hand, per-
haps that’s not so noticeable in this day
and age...

WINDING DOWN

Knowing the Internet the way I do, 1
realize that there are likely to be many
other sites of use to those looking into
new cell-phone providers. If you have
any suggestions, pass them on to me and
I'll look them over. I can add them into
a future column to help other readers.
Just e-mail me at the address at the top
of the column.

Now back to the net; I've got three
weeks to come up with another column! [
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SURVEYING THE

DIGITAL 550731

REID GOLDSBOROUGH

Computer ViRuses

ANd OpeRAaTiN

mailto: digitaldomain@gernsback.com

G SysTems:

Choosing Your Poison

H ow many times have you heard
a comment like this; "My com-
puter is acting up. It must be a
virus.” The truth is, most computer
glitches are caused by software
conflicts or “user error.” Viruses do
get a lot of publicity, and it's easy
to see why. They have an ominous
and mysterious aura. How can a
machine catch a virus? Can com-
puter viruses, like such human virus-
es as HIV, be deadly?

Computer viruses are simply
smali computer programs whose
sole aim is to do harm. They're writ-
ten by disturbed individuals, the kind
of sociopaths who indiscriminately
slash tires or poison bottles of
Tylenol. Like human viruses, com-
puter viruses can replicate, spreading
like a disease from one computer
to another through shared floppy
disks, infected CD-ROM discs, or
over the Internet.

Some viruses—more hoaxes
than true viruses—are innocuous,
doing no more harm than scaring
people with a message flashing on
their screen that reads “Gotchal”
Other viruses can destroy all the
data on your hard drive. Computer
viruses can’t harm your hardware.
The first line of defense, as with
every potential computer disaster,
is to make regular backups of the
vital data stored on your hard drive
and to ensure that the backups
themselves are reliable.

The next safety step is to consid-

| ¥ i L
Computer virys - A L P ik e 1 =]
hoases Atg Z T — Dotew Cms |
. I e A i
| fiagtgs over the = = = J:-::n://www._k'u'r'm‘l:.com/u||-;‘;.-
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824100
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v fresiss S0 imiwey Mk
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Read all about computer virus myths & hoaxes

Hysterical alei1s swamped email
servers, leaving no handwidth for the
viruses they warn about. Philippine
police liter ully fell asleey during the
{LoveYou manhunt. And a Reuters
renarter asked moir rrees for virus 5]

L]

Several Web sites, such as this one, tell the tales behind some of the more well-known virus hoaxes.

er using antivirus software. Some
people suspect that new viruses
are created and spread by the very
companies who develop antivirus
programs. After all, there’s a lot of
money to be made here. Sales of
antivirus software are over $100 mil-
lion a year according to market
research firm PC Data. According to
Zift-Davis’ Market Intelligence, five
of the ten top-selling ufility pro-
grams are antivirus packages.
Virus-protection developers do
what they can to keep viruses in
the mind of the public. A survey by

WWW_amenaaaradiehisetary com

the National Computer Security
Association indicated that 99.33%
of medium and large organizations
in North America have experienced
at least one virus infection, and
that every year on average four out
of every ten computers in these
organizations become infected.
That sounds dire indeed. But who
paid for the survey? Virus-protection
companies.

It should be pointed out that the
National Computer Security Association
includes as one of its aims the pro-
motion of ethical practices among
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BeOS, from Be, Inc., is an alternative operating system to the one that came bundled on your

machine.

virus-protection companies. There's
no evidence that a virus-protection
company has ever let loose a virus
it was studying in its labs. What's
more, despite the sensationalism,
investing in an antivirus program is
stil a prudent course of action if
you do a lot of program down-
loading or otherwise try out lots of
new software—especially if several
people have access to your PC, or
if your PC is part of a local-area net-
work. Whether you buy an antivirus
program or not, don’t become para-
lyzed by fear of viruses.

Some people avoid the Internet
entirely for fear of catching a virus.
A few words of reassurance: There’s
virfually no chance that your com-
puter can become infected by
reading e-mail messages. Viruses, as
programs, must be run, or “execut-
ed,” to do their damage and sim-
ply reading an e-mail message
doesn’t run anything except the
programs you already have on
your system. The situation becomes
more complicated with e-mail
aftachments. These appendages
to e-mail messages can potentially
include “macro” viruses, which can
infect your system and are the fastest
growing type of virus. However, you
have to initiate action beyond just
reading the e-mail message, such as
clicking on the attachment with your

mouse, for these mini-programs to do
their dirty work.

WHAT CAN YOU DO?
Fortunately, you have protec-
tion here as well. The latest versions
of antivirus programs include pro-
tection against macro viruses. To
be on the safe side, many people
simply delete e-mail attachments,
particularly if they come from some-
one they don’t know. Even if they
seem to come from someone you
do know, it can be a good idea to
phone the sender to verify this,
since some viruses can play tricks
here. You might have been sent an

: POINT AND CLICK

ES # B
BeOS .
W be.com !
Computer Virus Myths
kumite.comimyths

Corel Linux
linux.corel.com

Department of Energy Virus Hoaxes
ciac.linl.gov/ciac/CIACHoaxes.html
Microsoft Windows 2000
www,microsoft.com/windows2000
NewDeal - S

i

www.newdealinc.com =

wwnana aaaricanradiobiatarn, ~Aam

infected aftachment without the
sender even knowing it.

It's theoretically possible for your
system to become infected with a
virus by visiting a Web site whose
creator coded in land mines in the
form of malicious Java applets or
ActiveX controls, but there have
been no reports of such sites. If one
did appear, it would be shut down
quickly.

Along with curtailing your activi-
ties, the threat of viruses can also
make you scramble needlessly. If
you receive an e-mail message
warning about a hideous-sounding
virus, it might be a hoax. The U.S.
Department of Energy has created
a Web page at ciac.linl.gov/ciac/
CIACHoaxes.html that describes
virus and other Internet hoaxes.
Another good virus hoax site is
Computer Virus Myths at kumite.
com/myths. Still, virus infections do
occur, and they can cause consid-
erable damage. Norton AntiVirus is
the best all-around antivirus pro-
gram, though McAfee VirusScan
has many loyal supporters as well.
Both cost less than $50 for the sin-
gle-user versions.

Finally, be careful out there.
Download files only from reputable
Web sites or FTP file repositories.
Avoid “pirate” sites and the “Warez”
newsgroups where people illegally
frade commercial programs. These
files are more likely than others to
be infected with viruses.

OPERATING SYSTEMS
UPDATE

The recent release of Windows
2000, the successor to Microsoft’s
business-oriented Windows NT, is
forcing many people to look
again at their operating-system
strategy. Whether you use a per-
sonal computer at work or home,
its operating system affects your
choice of software and hardware
peripherals, your ease in loading
programs and managing files,
and your computer’s resistance
to crashes and security breaches.
If the central processing unit, or
CPU. is the heart of your machine
pumping out data, the operating
system, or OS, is the brain deter-
mining where data should go.
Here's a run-down on the state of

sojuosei3 reindod ‘0002 isnbny
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NewDeal is a combination suite of applications and operating system that can run on a 10 MHz ‘286
with only 640K of memory. The SchoolSuite has the ability to network together—perfect for that
mountain of ancient systems collecting dust in the closet.

today’s operating systems.

Windows 2000—This is Microsoft’s
best attempt yet to bring the
enhanced stability and security of
Windows NT tfo the masses.
Windows 2000 (www. microsoft.com/
windows2000) still doesn’t match
the stability and scalability of many
Unix-based systems, but it's a good
upgrade for most users of Windows
NT 4.0, with an easier-to-use inter-
face and support for USB peripher-
als, bvD drives, and Plug-and-Play
upgrading. it's not a good choice
for most Windows 98 or 95 users.
Despite compatibility improve-
ments, Windows 2000 may not sup-
port all of your programs or periph-
erals. You need a relatively recent
computer and at least 64
megabytes of memory to run it
effectively. It's also expensive, as
are all Microsoft OSs—one of the
few software categories that hasn’t
dropped in price over time.

Windows Millennium—For most
people, the successor to Windows
98 will be a better upgrade.
Windows Millennium, abbreviated
as Windows ME, is scheduled for
release later this year and will
improve support for the hottest
new technologies, such as the
Internet audio format MP3, digital
video editing, and home network-

ing. Reports from beta testers,
however, indicate that Microsoft
may remove some business net-
working features from Windows
ME that exist in Windows 98 and
95, they allege that it's an
attempt to force business users to
upgrade to the more expensive
Windows 2000. When it comes to
Microsoft operating-system upgrades,
the best decision can sometimes
be to wait to upgrade until you
buy a new computer that comes
preinstalied with the new OS. This
saves time and money and avoids
potential upgrading glitches.

Linux—Microsoft may be the OS
Goliath, but there are a few
Davids out there, slingshots in
hand, with the U.S. Justice
Department keeping a benevo-
lent watch on them. The most
promising is Linux, the Unix-like OS
once strictly for geeks but now
moving slowly toward the main-
stream. Corel, the Canadian
company behind CorelDraw and
WordPerfect, is now distributing
Corel Linux (linux.corel.com), an
easier-to-use version that looks like
Windows 98. More Linux software
is available, including Corel’s own
WordPerfect for Linux, though the
selection is still dwarfed by the
available Windows titles. You also
may have problems getting all of

_\AMAAL amerieanRiadiahictory com

your peripherals to work with Linux
systems. Linux is commonly used
as a midrange server OS for deliv-
ering data and programs over
networks. Never-theless, it will like-
ly show up in the future in more
budget-priced computers as well
as Internet appliances—inexpen-
sive computer-like devices specif-
ically for connecting to the Net.

Low-Cost Darkhorse—Two other
inexpensive, upstart OSs, less widely
known than Linux, are BeOS and
NewDedl. BeOS (www.be.com) is
available as a free download for
individuals and, like Linux, will be
bundled with some Internet appii-
ances. BeOS was originally the OS
for a custom-designed PC (not an
IBM cione that we usually associate
with the term). When Be found that
seling hardware was a money-los-
ing proposition, they targeted their
OS to Apple Macintosh users. When
Apple backed out of negotiations to
buy it, Be shiffted focus. Be cus-
tomized the latest version of BeOS
for Windows 98 and 95 users. Unlike
Linux, you can use BeOS without
having to create a separate parti-
tion on your hard disk. Still, unless you
use it with an Internet appliance, it's
a tool mainly for multimedia experi-
menters,

NewDeal (www.newdealinc.com)
can be a good choice if you have
a 286 clunker that’s headed for a
landfill. The product, created by
the people behind GeoWorks, a
former Windows competitor now
used primarily in wireless devices, is
a new graphical OS designed for
old PCs. Its minimum requirements
are just 640 kilobytes of memory, a
10-megabyte hard drive, CGA
graphics, and DOS 3.0.

Old Soldiers—Once heralded as
the successor to DOS, IBM's OS/2 is
still around, but it's not being active-
ly marketed or upgraded anymore
and is used mainly by IBM’s corpo-
rate customers. Finally, with its legion
of loyal followers, the eminently
usable Mac OS continues to
improve. Mac OS 9, though still avail-
able only for Macs, makes it easier to
conduct an Internet search and
helps different people using the
same Mac keep their desktop and
Internet settings separate. p]
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LETTERS

mailto: letters@gernsback.com

Socket To Me

I noticed an error in the article “The
PIC Replicator” (Poptronics, May
2000) on page 37 regarding information
on the PIC Replicator’s “Socket Farm.”

The error begins in the second sen-
tence of the third paragraph. The text
indicates that socket SO1 serves the 18-
pin and 28-pin devices and that socket
SO2 serves the 40-pin and 8-pin devices.
An examination of the PC board and the
schematic (which agree) would suggest
that the reverse is true. Socket SOI1
serves the 40-pin and 8-pin devices,
while socket SO2 serves the 18-pin and
28-pin devices. I don’t believe that con-
struction and use of the PIC Replicator
would be adversely effected, but readers
could be confused just the same.

Also, unless I just missed it, the aru-
cle didn’t indicate how to position pin 1
of each device to be programmed in the
respective 48-pin socket (SO1 or SO2).
That too might be helpful to some read-
ers. As always, this project is great, and I
will be building and using it soon.
THOMAS SADDLER

via e-mail

[You are, of course, corvect in that the
designation in the text for the PIC
Replicator got SO1 and SO2 backwards.
Thanks for pointing that out.

While we didn’t specifically say where to
put the target chips when programming
them, the schematic diagram on page 30
shows the relationship between the pins of the
chip being programmed and the socket’s pins.
For example, if you were to program an §-
pin PIC, the schematic shows that you would
use SOI; pin 1 of the PIC would be inserted
into pin 21 of the socket.

If you buy an etched PC board from the
source given in the Parts List, it comes with a
silk screen that indicates where the target PICs
should be inserted. You can see that somewhat in
the photograph on page 39.—Fditor]

PIC Replicator Update

An updated version of the PIC
Replicator software (Poptronics, May
2000) is up on the www.edtp.com site.
PETER BEST

via e-mail

Errors Detected

Joseph Carr’s article “Non-Linear
Configurations For Linear ICs”
(Poptronics, June 2000) on “op-amp
rectifiers” was interesting, but a few
items seemed incorrect. I know that Mr.
Carr has written many books and arti-
cles, so I expect that some of these
things occur when an article is prepared
for publication.

* On Fig. 3, the current flow conven-
tion for 14 (in D4) was opposite to all
others.

* On p. 47, the inverting amp gain for-
mula mysteriously changed to 2Rf/Rin
(from the correct version: Rf/Rin).

* Same area: D2%s voltage drop “is

KEEP IN TOUCH

We appreciate letters from our
readers,. Comments, suggestions,
questions, bougquets, 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
seg or articles you want to submit—
we want o know about them. And
now there are more ways than ever
to contact us at Poptronics.

You can write via snail mail to:

Letters

Poptronics

275-G Marcus Blvd.
Fauppaugsa, NY 11788

Please note the above address is
the snail-mail way to get the quickest
response. Some readers send letters
to our subscription address, and
although the mail is forwarded to our
editorial offices, it does increase the
time it takes to answer or publish
your latters.

The e-mafl address can be found

at the top of the column,

Of course, e-mail is fast

Check your favorite columns, too.
&ll of our columnists can be reached

through the e-mail addresses at the
head of each column,

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

WAAMAL 2kperieanbadiahictiary. com

about 10.6 to 10.7 volts” should, I
believe, read “about .6 to .7 volts.”

¢ Below Fig. 7, the filter description
should read “—that has a LONG
enough time constant —”

¢ Dead-band circuits: The author did
not show any; I was looking forward
to a short piece on Schmitt triggers
here.

One small point: the term “voltage
follower” is usually reserved for UNITY
GAIN, NON-INVERTING amps, typ-
ically used as buffers to drive filter sec-
tions, or to provide a high input imped-
ance to avoid loading previous stages, or
a circuit under test.

Notwithstanding these points, 1
enjoyed the article. I greatly enjoy
Poptronics, and was a Popular Electronics
subscriber as early as the 70s. Keep up
the great work.

BRIAN KELLY
North Bay, ON, Canada

Sorry Wrong Number

There was a typographical error in the
telephone number for Sensory, Inc. in the
“New Gear” column in the June issue. The
corvect number should be 408-744-9000.
All the rest of the company information is
corvect. Our apology for any inconvenience
this error may bave caused our readers,
Sensory Inc., and the meighboring bakery
that is getting inquiries for a speech recogni-
tion kit.—Editor

Ourt of Business

We bave been advised that Allegro
Electronic Systems that was mentioned as
the source for the ferrite core step-up trans-
former in the article “High-Voltage
Generation” in our June issue is no longer in
business.

We afways validate our parts sources at the
time the article is edited, but unfortunately we
canmot guarantee its availability when the
magazine gets to the readers.—Editor

Information Please

I can find nothing on the step-up

souosndod ‘000z 1snbny

transformer (T1) in the “Amazing 44
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Science” column on the Geiger Counter
(Poptronics, March 2000). Please pro-
vide more information.

RICHARD NELSON

Phoenix, AZ

[We asked Jobn Iovine that question
when preparing the column for publication.
He did respond before our deadline, but his
e-mail got stuck in the gernsback.com mail
server’s “bit bucket” and was never forward-
ed to the editorial office nerwork. The infor-
mation follows: part number~TR-02, turns
ratio-57:1, DC resistance, primary-3.3
obms, and secondary-117 obms.—Editor]

No question about it. Poptronics defi-
nitely has something for everyone who is
into electronics! I have subscribed to Radio
Electronics, Electronics Now, and now
Poptronics since I was 13 years old. Even
though I am now 26, it is still exciting when
the magazine comes in the mail.

I am especially excited about the new
addition “Robotics Workshop.” With the
ever-growing craze over robotics (myself
included), this column will definitely be of
great interest. I am looking forward to
many more great robotic tips and ideas.

Keep up the great work!

BOBBY JACKSON
Roebuck, SC

What is a Synchro?

The “Tech Musings” column on syn-
chros, selsyns and accelerometers (Pop-
tronics, May 2000) calls the synchro a
three-phase system. It is not. A three-phase
system has at any instant three identical volt-
age amplitudes differing in phase by 120
degrees. The voltages in the synchro system
are never equal and at any instant add to
zero. They are in fact three single phase volt-
ages, which are either in phase or 180
degrees out of phase with each other.

The term Selsyn is a Sperry trade name,
as are Autosyn for Bendix, Telesyn for Ford
Instrument Co., and many others. The
British call them Magslips.

I enjoy your magazine very much and
look forward to many other thought-
provoking articles.

DON BURNS
Comox, British Columbia, Canada

More on Midi Materials

Michael Covington in his “Q&A”
column (Poptronics, May 2000) in the

item on Midi Materials seems to have
overlooked the ad on page 66 of the
same issue: Advanced MIDI Users Guide
(Catalog # PCP114) from Electronic
Technology Today, Inc.

Also, The Midi Manual is an excellent
source, although there is a typo on page-
21, figure-2.13, where the code for
“Note-Off” is incorrect. Aside from that
it’s an excellent book. It is available in
most book stores, music stores, and
some electronic stores.

There’s also a group of MIDI-based
equipment manufacturers, a kind of
consortium. They would be the best
source of MIDI info. After all, it’s their
standard.

Happy hunting.

PARTEV SARKISSAN

via e-mail

[The moral of the story is check our
advertisers first.—Edjtor]

Kirlian Comment

I have an interesting note in relation
to the Kirlian photography effect, the
subject matter of two columns of
“Amazing Science” (Poptronics, May
and June 2000). The spring issue of 215t
Century Science & Technology (http://www.
21stcenturysciencetech.com/) has an inter-
view with a Russian biologist, Vladimir
Voeikov, who said that Konstantin
Korotkov reported to the Gurwitsch
Conference the use of the Kirlian effect
in Thilisi, Georgia to diagnose cancer
with a 95% accuracy.

WES GORDON

via e-mail

A Job Well Dne

My compliments on the fine editing of
my manuscript, “Two Simple Zener-Diode
Testers” (Poptronics, May 2000).

However, I did notice some items
that might cause a reader some confu-
sion. On page 43 and page 44, “micro-
ammeter” should be “milliammeter”
since, although it is technically measur-
ing microamps, the current level is
beyond most standard microammeters; a
milliammeter is a safer bet. This is, of
course, a minor terminology correction.

However, the reference to a dual-
trace oscilloscope might keep many
readers from building these testers.
Actually, a regular single-trace scope
that has a horizontal input can be used in
the same manner. I've used two old sin-

MAAAL e arioanradiabiatary ~AM

gle-trace scopes this way; and most old
scopes have an “H” input, which can be
selected by the sweep control.

It is a pleasure to see my work in your
magazine.

FRED BLECHMAN

[In spite of the misteaks, we hope...o0ps...
—Edjtor]

Gar Talk

I strongly agree with Tony Neiburg’s
letter (Poptronics, April 2000). We would
profit greatly by automobile electric/elec-
trical articles. We need information such as
how sensors work and can be tested, what
functon(s) they perform, and what results
when they don’t work properly.

Even if today’s cars are so complicat-
ed that some faults require computer
analysis, this is worthless in the hands of
someone without the basic knowledge of
the automobile system’s operation. Also,
many troubleshooting procedures don’t
require any more than a DMM.
FRANKLIN SWAN
Paw Paw, IL

Haves & Needs

I have a 1920 Crosley 1-tube regen-
erative receiver that uses the type 0/A
tube. The volume control rheostat does
not have the resistance wire wound on it.
I intend to rewire this resistance, but I
don’t know the wire diameter nor what
the total resistance of the rheostat was
before the wire was removed. (I bought
this set at a yard sale.)

I would sure appreciate this information.
LESTER S. HAUGSDAL
105 274 dyenue SW
Choteau, MT 59422 P

Frontier Engineering LLC
Over 20,000 components &
electronic products to choose from:
www.freng.com

628 S Sunset Longmont CO 80501
Tel 303 776 6242 Fax 303 776 6080

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

1-800-CHILD-44
and get your free guidebook.
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D ROM based resources—

for learning and
designing

Electronic Circuits & Components
The Parts Gailery

*#e Tooley
only F

Analog Electronics

by Mike Tooley

ent/nome
P Jital Electrenics

by Mike Tooley
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for PICicia

) electronic
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FILTERS

Analog Filters
by Steve Winder

L Digital Logic Simulation
by Dave Barker

Photo shows PICmicro
devetopment kit supplied with
Institution versions of C tor

PtCmicros and PIClutor

The internationalty renowned series of CD ROMs from
Matrix Multimedia has been designed to both improve
your circuit design skills and to also provide you with sets
of tools to actually help you design the circuits
themselves.
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Electronic Circuits and Components provides an
introduction to the principles and application of the most
common types of electronic components and how they

matrix
are used to form complete circuits. Sections on the disc

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

The Parts Gallery has been designed to overcome the problem of component and
symbol recognition. The CD will help students to recognize common electronic
componentsand their corresponding symbols in circuit diagrams. Quizzes are included.

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

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

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

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

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

CADPACK includes software for schematic capture, circuit simulation, and PCB design
and is capable of producing industrial quality schematics and circuit board layouts.
CADPACK includes unique circuit design and animation/simulation that will helip your
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.

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

Order Form ,
Please circle the products you would like to buy on Name:
the table below calculate the total cost, fill in the
rest of the order form and send it to us. Please Address:
allow B weeks delivery.
Student  Institution Zip:
Electronic Ccts. & Comps.  $50 $99
Digital Electronics ~ $50 $99 Card Type: __
Analog Electronics  $50 $99
Electronic g;'gjects :’1/5;9 ::1355)8 7T -\- T J T
tutor .
Cfor PICmicros  $179 $350 Gard ey I ' J '
Digital Works ~ $50 $99
CADPACK  $75 $159 i have enclosed my check for $:
Analog Filters  $75 $159
Pos:;::f’éartﬁ; :g :g Please charge my credit card for $:

Order online NOW from: www.gernsback.com/poptronics

Phone your order to us on:

631-592-6721

or send your order to:

CLAGGK Inc.
275-G Marcus Bivd.
Hauppauge, NY 11788

[TTI] L]

Signature:

Phone:

Mastercard, V\sa or D:soover unly

Expire date:

CLO2
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TED NEEDLEMAN

Serting Your PC on

ong before there were even

PCs, computer scientists were well
aware that one of the greatest lim-
itations to computer system perfor-
mance wasn’t processor speed,
but input/output (I/O) and internal
bus speed. Moore’s Law. postulat-
ed by Intel founder Gordon Moore,
predicted that component micro-
processor density would double
every 18 months. That's proven fair-
ly accurate, but there’s no equiva-
lent prediction, or improvement, in
the way data moves in and out of
the system.

The real problem in this area isn‘t
technology—we can make much
faster interfaces than we can cur-
rently employ, and vendors often
do construct these for special pur-
poses. What slows down interface
speeds are cost and standards. PC
vendors have to have a com-
pelling reason fo add more com-
ponents to their motherboards,
while peripheral vendors need
assurances that enough PCs will
have a new interface to make it
worthwhile to incorporate into their
products as well,

The last interface to face this
test was USB, or the Universal Serial
Bus. It started off slow and has
taken a few years, but USB is fast
becoming fruly universal. The origi-
nal versions of Windows 95 didn‘t
support USB at all, though the ser-
vice releases of this operating sys-
tem added supplemental support
for the interface. With the release of
Windows 98, however, USB support
was completely integrated info the
operating system. Plug a USB periph-
eral info a USB port, and Windows
98 usually finds it and looks for a
device driver.

Studio DV from Pinnacle transfers full-screen

Sull-video from your digital camcorder to your

PC. This high-speed interface is a generation
above the USB.

That's worked out well, and
you'll now find at least one USB port
on most desktops, laptops., and
even Apple’s Macintosh comput-
ers. On the other side of the usage
equation, peripheral vendors are
incorporating USB interfaces into
printers, scanners, and even digital
stil cameras. For the most part,
everyone is very happy with the
way USB has turned out.

NEED MORE SPEED

That “for the most part” is the
real kicker. While USB is easy to use
and can support up to 127 USB
devices on a single PC, it has one
limitation that's becoming more
evident and annoying the more
popular the interface becomes—
speed. USB was originally devel-
oped to provide a higher-speed
interface than those currently in
use. Although it’s done just that, the
data transfer speed hasn't kept up
with the growth in data-fransfer
requirements. Consider the output
to an inkjet printer. Several years
ago, printer resolution was in the
neighborhood of 300 dpi. Today,
average print density has jumped
to 1200 dpi or higher, and new
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inkjets from HP and Lexmark boast
2400 by 1200 dpi. Printing at that
high a resolution takes a lot of
data, and the interface speed
really does begin to put a crimp in
system throughput. Similar situa-
fions exist when you're scanning at
high resolution or downloading
image or video files.

Current USB interfaces top out
at about 1.5 MB/sec. That’s really
fast compared to the parallel
port's speed of 0.115MB/sec. USB
version 2 ports are expected to
start showing up in equipment this
year, and they double the USB
fransfer rate to 3 MB/sec. Unfortunately,
that just doesn’t cut it when you're
tfrying to use one of the new con-
sumer camcorders that record the
image digitally, rather than in ana-
log format.

FIREWIRE INTERFACE

Apple Computer came up with
the answer several years ago—a
very fast serial type of interface that
it called FireWire. Apple often does-
n‘t get much of the credit it
deserves for the technical innova-
fions it's infroduced over the years.
From the first Macintosh, Apple
standardized on the SCSI interface
for its hard disk drives. This interface
not only set a level of high perfor-
mance on disk operations, but
enabled the easy connection of
image scanners, which were SCSI|-
only devices when they were first
infroduced to the consumer market,

After Apple developed and
infroduced its FireWire interface in
the Mac, it submitted the specifica-
fions to the IEEE. The specifications
were published to the industry, and
after the politicking and other spe-
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cial interest infighting that usually
happens when trying to get a stan-
dard established, the Institute final-
ly issued the I|EEE-1394 interface
standard. Apple’s current FireWire
interface meets this standard, and
the industry as a whole frequently
uses Apple’s FireWire term to refer
to the [EEE-1394 interface.

The IEEE-1394 is a serial inter-
face, in that data is sent over the
bus in sequential bits. It even looks
a bit like a USB port: while the con-
nector is amost the same size, it is
shaped slightly different and polar-
ized so that the cable can only be
inserted correctly.

Where FireWire/IEEE-1394 realty
shines is speed. The absolute trans-
fer speed depends upon the precise
implementation of the port, but the
maximum speed (which is what
vendors usually talk about) is up to
50MB/sec. That's not just a bit faster
than even the new USB2 standard,
but a lot faster.

With this type of data through-
put, it's likely that many of the ven-
dors that now support USB on their
peripherals will also start to bring
out versions with an IEEE-1394 inter-
face. The biggest problem is the
same one that slowed down the
adoption of USB—not many PCs
sport IEEE-1394 ports.

That's changed a bit recently.
Many large-screen laptops, those
with 14 or 15-inch displays. have
added an [EEE-1394 port. And most
of Compaq’s Presario line now
sport two IEEE-1394 ports—one on
the front panel of the PC and the
other on the rear panel. Sony has
also adopted the [EEE-1394, calling
theirs an iLink port and adding it to
almost all of its VAIO models.

The largest incentive to add an
IEEE-1394 port to your PC is that it's
almost a "must-have” if you've pur-
chased, or intend to purchase, a
digital camcorder. Many of the
consumer-grade  digital  cam-
corders, like the Canon Optura,
also will output video in S-Video
analog format. If. however, you
plug the camcorder into an IEEE-
1394 port, not only is the video
downloaded much more rapidly,
but you can use software on the
PC to edit video in the camera, as
well as control the camcorder from
your PC.

Evergreen Technologies produces this fireLine
PCI card that provides high-speed data commu-
nications between your computer and up to 63
peripherals.

BUYING THE BUNDLE

Adding IEEE-1394 FireWire capa-
bility to your PC is one of the easier
upgrade projects you can under-
take. You wil, however, need at
least a Pentium CPU in your system
because both an open PCI expan-
sion slot and overall system perfor-
mance are needed to support the
level of performance that a Fire-
Wire peripheral provides.

it's also a good idea to be run-
ning Windows 98. Windows 95 was-
n't really designed with IEEE-1394
support in mind. Like USB support, if
you can get a FireWire port running
under Windows 95, it won't be near-
ly cs stable as it will be under
windows 98. In fact, some vendors
state Windows 98, Windows NT, or
Windows 2000 as a requirement. If
your PC meets these requirements,
adding IEEE-1394 is as easy as
opening up the case, plugging in a
PCI card, and installing the requi-

VENDOR INFORMATION
% %

Adaptec, Inc.

691 South Milpitas Blvd, .
Milpitas, CA 95035

«408-245-8600

Www adaptec. comyproduic!s

;Evergreen Technologies, Inc.

{B08 MW Buchanan Ave,

. Corvalliz, OR 97330

¢541-TERT-0834

! gr'ww.eveﬂech.mm r

Pinnacle Systems, Inc.
‘280 M. Bamardo Ave.
Mourntain View, CA 84043
800-474-B622 (BO0-4FINNAGLE)
%ﬂmefnnacles}fs.mm % ’
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site drivers when Windows 98 finds
the new hardware.

IEEE-1394 interface cards are
available from a growing number
of sources. Adaptec offers a
HotConnect 8920 card with three
I[EEE-1394 ports on it. The Hot-
Connect operates at 25 MB/sec. As
with all IEEE-1394 interfaces, the
card can support up to 62 devices
by daisy chaining them together
(plugging one IEEE-1394 device
into another, with at least one of
the devices plugged into the inferface
card).

Evergreen Technologies, best
known for ifs line of CPU upgrades,
also now offers an interface card it
calls fireLINE. The fireLINE card also
provides a trio of IEEE-1394 connec-
tors and for under a hundred bucks
even includes an [EEE-1394 cable.
Evergreen Technologies will also be
offering a PCMCIA card version of
the interface for laptop owners
who want to add this capability.
Evergreen has a vested interest in
promoting |EEE-1394; it dlready is
shipping an external Firewire hard
disk drive and has a FireWire CD-
RW drive in the works.

Depending on the applications
that you intend to run, you may
want to purchase just the interface
card, as above, or a bundle con-
taining a card and software. Since
the most common application
requiring IEEE-1394 capability is
video editing from a digital video
source, a number of popular soft-
ware applications already contain
FireWire support. These include the
latest version of Adobe’s upscale
Premiere, as well as the more afford-
able MG| VideoWave /Il and Ulead’s
Video-Studio 4.0. Add one of the
cards and a digital-video source,
and you're ready to go.

For this month’s upgrade, how-
ever, we selected a complete bun-
dle from Pinnacle Systems. The ven-
dor’s Studio DV is a complete digital-
video-editing solution, priced at an
affordable $199. The interface card
installs easily—it just plugs in—and
an automated installation process
on the CD-ROM installs the required
drivers and Studio DV software.
Unlike the two I[EEE-1394 cards
detailed above. the interface card
in the Studio DV package has only

(Continued on page 63)
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fyou are using a new PC orMac. it's

more than likely that there is a USB
(Universal Serial Bus) jack on its rear
panel. This port is a boon. To it, you can
connect a varety of new perpherals.
| have an HP scanner, an HP color-
inkiet printer, and an lomega Zip drive
connected there. However, to do
that. | needed to expand the single
port. My solution was to obtain a
Keyspan 4-port USB Hub.

Before going further into the hub
itself, let me tell you about one little
trick it has made possible. Before |
got the color inkjet printer, | was—
and stil am—using a Panasonic
laser printer. | still have that printer
connected to the regular printer
port. Now it's a cinch to select the
desired printer right from the
Windows Print menu, with no switch
box to deal with.

Piled Higher and Deeper. If four USB
ports are not enough, you can add
more hubs. You can add as many
as four 4-port hubs in succession.
Therefore, you can end up with
3+3+3+4 or 13 USB ports. If you cas-
cade hubs, any hub that is down-
stream from a bus-powered hub
must be used in its self-powered
mode (more details about that
later). However, the more devices
that you attempt to use at the
same time, the slower the connec-
tion. In my case, | never use any of
the three devices that | have con-
nected at the same time, so it
makes no difference at all to me. If
I were to print a long document
while using my scanner, it would
work; both the printer and scanner
speeds would be somewhat re-
duced. How much depends on the
specific actions being performed.
My Keyspan hub is housed in a
small, somewhat transparent tan-
gerine-colored box that measures
a mere 4'/4 x 3'/2 x 1 inches that

Keyspan 4-Port USB Hub

It’s easy to add USB ports to any computer with
this inexpensive little device.

you can tuck in just about any little
corner. They do come in a wide
spectrum of seven different colors:
you're bound to find one that suits
your tastes.

Installing it was a cinch. After tak-
ing it out of the box, | plugged the
cable that comes with it between
the computer and the hub, con-
nected the power supply, and my
computer running Windows 98 told
me “new hardware detected.” A
few moments later, it found and
installed the software. With the
three peripherals plugged in, it was
up and running.

Supplying Power. An important point
here is that the Keyspan hub offers you
two different power modes. You can
run it as a powered hub (with a power
supply plugged into the wal) or you
can run it unplugged and let the hub
draw its power from the USB port. Of
course, you will have to find a place to
plug in the litle power supply if you
want to use it. As a selfpowered hub,
each downstream port gets 5 voits DC
at 500 mA. If it is not plugged in, only
100 mA is available to the peripherals.
As | mentioned edtriier, if you cascade
hubs, any hub that is downstream from
a bus-powered hub must be used in its
selff-powered mode.

All devices connected to the
hub are connected via a USB
device cable. Full-speed devices
(printers and scanners fall into this
category) are restricted to a maxi-
mum cable length of about 16 feet
(5 meters). Low-speed devices

wian amaricannadinbictan s ~ram

(mice, keyboards, joysticks, and
most adapters—USB-to-serial, USB-
to-parallel, and USB-to-Ethernet)
restrict cable length to about 10
feet (three meters).

There are six LEDs on the top of
the hub. Two of them are red. One
lights when the hub is operated in
its self-powered mode. Both stay
dark if the hub operates in the bus-
powered mode. The four port LEDs
turn green as soon as the hub has
registered on the USB.

Problems, Preblems. | haven’'t had
any problems with the hub. but
problems do come up from time to
time. Most of them can be cured
by disconnecting the hub from its
power source for a moment—just
unplug and replug the power sup-
ply. If one of the devices that you
have connected to the hub does
not operate as it should, here are
some things that you can try:
Check to see that the cables are
securely connected—you’d be sur-
prised how often a cable manages
to work itself loose; also, the hub or
the device may have created a
power overlimit condition. Usually
your computer will alert you to this
kind of problem.

Keyspan maintains support for its
products. You can go to www.
keyspan.com on the Internet, or
during normal business hours, Pacific
Time, call 510-222-8802 and ask for
technical support. By the way, this
$39 device comes with a five-year
warranty.

The Keyspan device works for
me. If you need a USB port, take a
look at it. For more information,
contact Keyspan at either www.
keyspan.com or write to Keyspan,
a division of InnoSys, Inc., 3095
Richmond Parkway, Suite 207,
Richmond, CA 94806 or circle 80 on
the Free Information Card. P
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N ew polymers developed by chemists
and engineers at the University of

Washington (UW) and the University
of Southern California (USC) appear to
achieve speed and capacity increases so
great that they will revolutionize tele-
communications, data processing, and
sensing and display technologies.

The materials are used to create
polymeric electro-optic modulators, or
“opto-chips.” These microscopic devices
perform functions such as translating
electrical signals—television, computer,
telephone, and radar—into optical sig-
nals at rates up to 100 gigabytes per sec-
ond (a gigabyte is 1 billion bytes).
Polymeric electro-optic materials can
achieve information-processing speeds
as great as ten times those of current
electronic devices and have significantly
greater bandwidths than electro-optic
crystals currently in use. In addition, the
new materials require a fraction of a volt
of electricity to operate, less than one-
sixth of what crystals require.

Real-Time Communications
“These electro-optic modulators

will permit real-time communication.
You won'’t have to wait for your comput-
er to download even the largest files,”
said Larry Dalton, a chemistry professor
at both UW and USC, who is the over-
all leader of the research and has full
research teams at both universities.

The breakthrough resulted from
research by Dalton; William Steier, a
USC electrical engineering professor;
Bruce Robinson, a UW chemistry pro-
fessor; and USC graduate students
Cheng Zhang and Hua Zhang. (Their
work is described in the April 7 edition
of Science.)

Technology With Bandwidth to Burn
Polymeric electro-optic modulators
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New polymers that are being developed appear to achieve great speed and capacity increas-
es. Larry Dalton, a chemistry professor at both the University of Washington and the University
of Southern California, is the overall research leader in this area at both universities.

can be used for information processing,
to steer radio waves and microwaves to
and from telecommunications satellites,
to detect radar signals, to switch signals
in optical networks, and as optical gyro-
scopes to guide planes and missiles.
They serve as a bridge between elec-
tronics and fiber optic, providing huge
capacity with very low noise disturbance
and very low power requirements. They
are being tested for ultra-fast analog-to-
digiral conversion, optical switching ele-
ments in flat-panel displays, and voltage
sensing for the electric utility industry,

Dalton said. Currently, the most com-
monly pursued applications include sig-
nal transducers for cable television,
directional couplers or routing switches
in optical communications networks,
and modulators in phased-array radar
systems.

“It’s a critical decision-determining
technology because bandwidth, band-
width, bandwidth—Ilike location, loca-
tion, location in real estate—is critical in
making decisions in communications
technology,” Dalton said.

“This technology has bandwidth to burn.”
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A researcher works with the polymeric elec-
tro-optic modulators or “opto-chips” in a
clean room.

Testing and Applications

During testing at Tacan Corp. in
Carlsbad, CA, two other co-authors of
the Science article—lead author Yonggqiang
Shi (now of Lucent Technologies) and
James Bechtel—used the devices to
translate electronic cable television sig-
nals into optical signals using less than
one volt of electricity. Researchers at
Lockheed Martin Corp.’s research labo-
ratory in Palo Alto, CA have since repli-
cated those results in tests involving
other applications.

Tests indicate that a single modulator
measuring one micron (about .000039
inch) can provide more than 300
GHz of bandwidth—enough to
handle all of a major corpora-
tion’s telephone, computer, tele-
vision, and satellite traffic.

Other applications are so far
ranging, Dalton said, that they
even create the capability of full
three-dimensional holographic
projection with little or no image
flicker. That makes possible a
device such as the science-fiction-
al holodeck, where characters in
the “Star Trek: The Next
Generation” television series and
movies create elaborate holo-
graphic worlds in which they live
their fantasies.

The research, funded by the
National Science Foundation, the U.S.
Air Force Office of Scientific Research,
and the Office of Naval Research, is
aimed at developing new materials based
on the principles of condensed-matter
theory. Design and molecular synthesis
are done at UW; and materials are then
sent to state-of-the-art production facil-
ities at USC, where the modulators are
fabricated and integrated with both sili-
ca fibers and VLSI silicon chips.

] FeC

The electro-optic modulators in use
today are grown as lithium niobate crys-
tals and, rather than being integrated
into silicon chips, must be hard wired.
Besides having far less capacity and
requiring substantially more electrical
power than the new materials, they also
have greater signal loss because of elec-
tronic interference and generate sub-
stantially more heat. The special
properties of the new polymers, includ-
ing low heat generation, are particularly
important for futuristic device applica-

tion, Dalton said.

More Power to You

he “KillaCycle” set the current

record as the world’s quickest elec-
tric motorcycle. It was set by 23-year-
old Kerry Hogan the first day she drove
the bike on a dragstrip on March 18,
2000—10.539 seconds @116.565 mph.
Designed, built, and undl recently dri-
ven by engineer Bill Dube, the Killa-
Cycle does 0 to 60 mph in 2.9 seconds.
That’s a lot like being shot out of a can-
non, according to Dube.

Record-breaking driver Kerry Hogan on the KillaCycle.

The bike is a product of the marriage
between state-of-the-art battery tech-
nology and old-fashioned “do-it-in-the-
garage” workmanship, using a converted
‘77 Kawasaki KZ100 frame. The batter-
ies are thin-metal-film lead-acid cells,
each about the size of a roll of
Lifesavers, developed and manufactured
by Bolder Technologies, Inc. in Golden,
CO, for their new SecureStart automo-
bile jump-starter. Six of these powerful
little cells are enough to start a car. The
cycle uses 456 of them, interconnected

 SPEED'

Designer and engineer Bill Dube (left) and
another team member assemble a new

pack of Bolder TMF cells
KillaCycle.

into the

in such a way as to produce a nominal
open-circuit voltage of 304 volts and up
to 3000 amps (at about 150 volts). The
92-pound battery pack supplies a peak
power of about a third of a million watts
during a run down the dragstrip,
enabling the two 7-inch-diameter trac-
tion motors to churn out well over 300
horsepower.

“Based on the performance I have
seen to date, I believe that when the full
power potental of TMF cells is
exploited, electric vehicles can
have a power-to-weight ratio
greater than that found in high-
performance engines,” Dube
said. “The TMF cells have the
greatest power-to-weight ratio
of any battery currently in pro-
ducdon. This makes TMF cells
ideal for applicatons requiring
high amperage for short periods
or the ability to recharge very
quickly.”

Constructed with an extremely
thin lead foil, TMF batteries are
wound dghtly to achieve the
maximum amount of surface
area in the smallest volume. More sur-
face area equates to more power. Unique
cast-on end connectors transfer the
energy efficiently in and out of the bat-
tery cell, eliminating the “power bottle-
neck” common with ordinary batteries.
Think of it as a battery built like a capac-
itor.

Manufactured using inexpensive,
readily available raw materials, the bat-
teries have numerous advantages. This
technology does not suffer from the
memory effect that reduces the capacity

WWW.- akherieaniadiahietary com
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of nickel-cadmium batteries when they
are discharged and recharged repeatedly.
In high-power applications, such as
engine starting and standby-power sys-
tems, TMF batteries can do the same
amount of work as much larger, com-
mercially available rechargeable batter-
ics. They can be recharged rapidly; have
very stable voltage, even during high
rate discharge; and their low impedance
greatly reduces the amount of heat gen-
erated by the battery, simplifving prod-
uct design.

All batteries lose capacity as the tem-
perature drops. TMF batteries lose sig-
nificantly less of their room temperature
capacity at lower tempcratures than
other commercially available batteries.

TMEF technology is a breakthrough
technology enabling new applications
that were previously impossible. Designed
to quickly and efficiently deliver high
bursts of power, TMF cells may enable
new applications such as high-power-
performance hybrid electric vehicles.
The KillaCycle is one example of such
an application, and Dube hopes to con-
tinue breaking new records with it. [

High School Rohot
Competition

T cams consisting of two robots each
competed with similar robot buddy
pairs during a high school “botball”
tournament at NASA Ames Research
Center on March 18th. There were 26
teams from 19 California high schools
participating in the tournament, in
which approximately 50 student-made
robots attempted to put the most Ping-
Pong balls into a moveable target within
a set time limit. Each team had two
small robots that cooperatively worked
together to accomplish the goal, one of
which had a bigger computer processor
than the other. The machines operated
on a smooth, 4- by 8-foot surface.
Organizers designed the event to
excite high school students about engi-
neering, science, and mathematics.
Teaming up with engineers from busi-
nesses and universities, students get a
hands-on, inside look at the engineering
profession. In six intense weeks, students
and engineers work together to brain-
storm, design, construct and test their

“champion robot.”

“If you talk to the kids, you'll find
that they’ve seen robot wars on TV dur-
ing which machines try to destroy one
another; we don’t do that in the botball
tournament,” said NASA Ames engineer
Terry Grant, who volunteered to help
students and teachers. He added that the
robots are allowed to block each other.

“The challenge is for the team to
design their buddy robots to work
together,” Grant said.

This year’s tournament had about 50
percent more participants than a similar
contest last year. Schools receive robot
kits, each with hundreds of parts as well
as sensors, motors, two battery-powered
microcomputer/controllers, and pro-
gramming software.

The botball program teaches stu-
dents C computer programming, as well
as increases their skills and interests in
physics and design. Teachers attend a
three-day hands-on tutorial to learn how
to use the robotics kits.

Students assemble the mini-robots
with help from teachers and representa-
tives of the sponsoring organization, but
the students themselves program the
robots. The robots must operate on
their own; no remote control is permit-
ted during the contest. The schools pro-
vide desktop computers and workspace.
Assembly of the robots requires no
machine tools or electronics laborato-

One of the California high school teams
participating in the tournament at NASA
Ames, in which the student-made robots
attempt to put the most Ping-Pong balls into
a moveable target within a set time limit.

ries. The schools retain the robotic

equipment for educational use.

The program provides hands-on
education by connecting students with
companies, government agencies, and
colleges. The project is co-sponsored by
NASA Ames and the non-profit KISS
Institute for Practical Robotics,
University of Oklahoma, Norman, OK,

and numerous other organizations.

Looking Forward

I n the 215Y century, particle-atom
trapping experiments will provide
scientists with more accurate measure-
ments of particle lifetimes and with
improved understanding of the weak
force, which controls radioactive decay.
Weak force is one of the four forces that
order the universe. The others are grav-
ity, electromagnetism, and the strong
force. Cosmologists eventually will use
the data from trapping experiments to
refine models of the early formation of
the universe.

Atoms and the fundamental units
they are made of——electrons, neutrons,
and protons—typically zip around the
universe at speeds that make them
extremely difficult to study. In recent
vears, however, researchers have slowed
atoms to a relative crawl by capturing
them in optical and magnetic traps. This
ability to trap large numbers of atoms
allows researchers to conduct funda-
mental physics experiments with greater
precision than previously possible.

Researchers at Los Alamos National
Laboratory developed an atom trap in
1997 that held up to six million radioac-
tive atoms, 100 times as many as any
previous effort. The magneto-optical
trapping technology uses lasers to trap
and cool radioactive rubidium-82 atoms
from room temperature down to less
that one-millionth of a degree above
absolute zero. The process uses six laser
beams to trap the atoms as a glowing,
millimeter-sized cloud in the center of a
chamber. Researchers count the number
of atoms in the trap by measuring the
amount of fluorescent light emitted by
the cloud.

Antiproton trapping research at the
Laboratory involves long-standing col-
laborations with scientists around the
world. Los Alamos scientists are partici-
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Proto

>» Medical Image
Developments

Using medical robotics and imaging com-
bined to improve surgical procedures and
success rate is the goal of the Epidaure
project. Based in southern France in the
Sophia Antipolis INRIA Unit (France’s
National Institute For Research in
information Technology And Automation),
Epidaure is directed by Nicholas Ayache,
who leads a team of twenty researchers.
Its objective is the design and develop-
ment of new tools for the analysis of
medical images, including tomography, magnetic resonance imaging,
ultrasound, and nuclear medicine.

The combination of these tools and images makes it possible to con-
struct virtual models of patients’ organs. Surgeons are then able to
interact with these models and perform surgical simulations. Using the
simulator, the surgeon can manipulate the organ model interactively
and virtually repeat the precise surgical movement before intervention
without risk to the patient. This tool is particularly suitable for laparo-
scopic surgery.

Recently, the Epidaure team, in collaboratlon with outside partners
and teams from INRIA, successfully detected and measured changes
in multiple sclerosis lesions from cerebral brain images that were
acquired at regular intervals. These researchers are on the verge of
extracting movement parameters from cardiac images that can be
used for the early diagnosis of cardiovascular disease. In collaboration.
with Ircad, Ayache and his team designed an experimental prototype
simulator for liver surgery, pictured above, for the training of manual

Shown here is an experimental
prototype simulator for liver
surgery, designed by the Epidaure
project for the training of manual
dexterity in laparoscopic surgery.

dexterity in laparoscopic surgery.

in forthcoming work, Epidaure is hoping to develop the modeling of
physiological phenomena, such as blood pressure and flow rate, and

the use of heads-up display devices for other applications.

pating in the ATHENA (AnTiHydrog-
ENApparatus) Experiment now under
way at CERN, which hopes to produce
anti-hydrogen atoms at low energies,
capture the atoms in a magnetic trap,
and compare the energy levels of antihy-
drogen to those of hydrogen.

In 1999, Los Alamos researchers
were part of a collaboration that success-
fully confined neutrons in a three-
dimensional magnetic trap to determine
how long it takes them to decay. Using
the reactor at the Center for Neutron
Research in Gaithersberg, MD (part of
the National Institute of Standards and
Technology), neutrons were directed
down the beamline into a neutron trap
filled with helium chilled to minus
460°F. A fraction of the billions of neu-
trons created by the reactor beam were
confined in the long, narrow trap, which
held the neutrons in the supercold liquid
helium until they decayed approximate-
ly 12 minutes later.

Atom trapping holds the promise for
developing sophisticated tools for use in

=

basic nuclear physics research, cold atom-
ic physics, and ultrasensitive detection for
nonproliferation applications. Because the
atomic trapping process is extremely
selective and sensitive, it can make iso-
topic ratio measurements in samples as
small as 10,000 atoms. This makes it an
important tool for nuclear treaty verifica-
ton and nonproliferation. Pr

Reducing Medical
Errors

At a time when President Clinton has
announced that he will order all hospi-
tals in the United States to take steps to
reduce medical errors, Motorola’ Healthcare
Communications Solutions group has
developed a message-alert system that is
designed to facilitate the communica-
tion needs of physicians. DocLink, in its
final stage of development, could signif-
icantly increase the timeliness of deliver-
ing critical patient information to

physicians.

The DocLink system is a hardware,
software, and communications services
solution that improves the time-con-
suming, manual notification process
now in place at most health systems and
large hospitals. DocLink’s clinical infor-
mation routing systemn is designed to
send clinical information systems’ mes-
sage alerts to clinician’s current commu-
nications devices, including pagers,
cellular telephones, fax machines, office
telephones, and personal computers.
The system routes each message alert
based on the clinician’s pre-determined
schedule and the alert’s priority. Core
features include escalation capabilities
that route message alerts to another des-
ignated clinician if the primary alert
recipient doesn’t respond to the mes-
sage; forwarding capabilities to ensure
that the message alerts get delivered to
the right clinician; and password-pro-
tected access to the system. All these
features enhance timely delivery of mes-
sage alerts to clinicians when, where,
and how they specify.

The DocLink system has completed
its “alpha” test at Washington University
School of Medicine and its teaching
institution, Barnes-Jewish Hospital. The
results of the DocLink system alpha test
showed a reduction in cycle time (mea-
sured from “drug order start to drug
order stop.”). The cycle time improved
from 27 hours in daily batch processing
mode to four hours in real-time, a 33
percent improvement in the pharma-
cists’ response time when he or she con-
curred with the system-generated message
alert. In addition, pharmacist response
tumes were also reduced when the phar-
macist did not concur with the alerts
because the dose had already been
changed, drug discontinued, patient dis-
charged, or the lab result changed.

“Inadequate communication technolo-
gy is considered one of the factors con-
tributing to the medical errors problem,”
said Jim Hubbard, business director of
Motorola’s Healthcare Communications
Solutions group. “More effective and
timely communication between physi-
cians, labs and pharmacies creates the
need for a better system that can assist
physicians and hospitals in obtaining
critical information on an immediate

basis.”
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for Basic Electronics
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[OBuild 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 3/8x 9 1/4", 249 pp, paperback.

[J 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

O 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

|_ ‘l“'\l%

PROMPFY
!

[0 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 11",
184 pp, paperback.

Howard W. Sans & Company
Complete Camcorder
Troubleshooting and Repair

O 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.

81/2x 117, 263 pp, paperback.

Howard W. Sams & Company
Computer Monitor
'.'vov

IOE DESPOST
KEVIN GARABEDIAN

3 !loe Car’'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 Jim Surface.

O 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.

Troubleshooting ™ =
% Repair Guide to BA

J

toam How ls Use
Test Equgment
¢

[ 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.
81/2x 11", 308 pp, paperback,

Joe carr'f

Circuit Toolkit

Easy-To-8uild. Useful Circuits
. From Carr's Toolbench to Yours!

R

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.

the credit card is registered must be the same.

Name: Hauppauge, NY 11788
Address: Tel: 631-592-6721
S Fax: 631-592-6723
Zp:__Telephone: . email: claggk@gemsback.com
I have enclosed my check for $:
Signature:
SORRY No orders accepted
Please charge my credit card for $: _ Number: outside of USA & Can:Sa No. of Books Ordered D
SHIPPING CHARGES IN USA.
Card Type: Expiration Date: CANADA ADD $5.00 Total price of BOOKS.....o.cvvvrvrercc $
A i 1 Book $5.00 Shipping (see chart).
Mastercard, Visa or Discover only 2 Books 300 Subtotal . .
each add't book  3.00 Sales Tax (NYS only.
Note: The delivery address and the address at which 2DayUPSs  $10.00 extra Amount Enclosed... $

Next Day UPS  $20.00 exira

Claggk Inc.
PO Box 12162

All payments must be in U.S. funds!
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Sound Spectrography

In the February 2000 issue, you

answered a question about measuring
voice frequency by recommending an oscillo-
scope or frequency counter. How about a
sound spectrograph, such as Spectrogram,
available free at http://www.monumental.
com/rshorne/gram.html?  This software
works with your sound card to analyze any
sound into its component frequencies and will
even display the pitch of the dominant tone
in standard musical notation.
—Peter Schneider, Worcester, MA

D’oh! I'm especially embarrassed

because, for my day job, I'm a com-
putational linguist, and I use such things
in the classroom. Usually I use a differ-
ent piece of software, SpeechView, avail-
able free from bttp://eslu.cse.ogi.edu/toolk
it/ (the Oregon Graduate Institute); it’s
depicted in Fig. 1. Although it doesn’t
do musical notation, it has more features
for analyzing speech and has a cursor
that you can place anywhere to read out
the pitch of the voice.

Both of these programs are good.
Spectrogram is smaller and downloads
more quickly. SpeechView is part of a
much larger download (a total of about
28 megabytes) that includes many other
software tools.

Thanks also to Joe Heck, who wrote
with a similar suggestion.

Laser Pointer as
Remote Gontrol

I need a circuit to comtrol super-bright

LED:s that are used to substitute for can-
dles on a wreath high above the altar of a
church. Running wires to it is not feasible,
but I need a way to turn it on and off; as well
as very long battery life. Also, could I use a
pulse circuit to keep the lights from steadily
draining the battery?’—F. A, West
Hartford, CT

Try the circuit shown in Fig. 2, pow-
ered by a 6-volt lantern battery. The
load can consist of LEDs with resistors
or incandescent lamps; you might get a
very nice candle effect by running 12-

Fig. 1. SpeechView, from the Oregon Graduate
analyzing speech and the human voice.

volt lamps on 6 volts.

Turn the lights on and off by hitting
one or the other CdS photocell with a
laser pointer. In the “off” state, less than
one mA is drawn from the battery.

The circuit uses the hysteresis (latch-
ing) property of the LM555 IC, but you
should actually use a CMOS version of
the chip (LMCS55, TLCS5S5S, or 7555)
to save power. When the input is below
'/3 of the supply voltage, the output
turns on. When the input is above %/3 of
the supply voltage, the output turns off.
When the input is in between, the out-
put stays in whatever state it was already in.

Thus, when the two photocells are
receiving the same amount of light—
whatever that might be—the load stays
on or off. When you hit one photocell

T

READERS’ QUESTIONS, EDITORS® ANSWERS
CONDUCTED BY MICHAEL A. COVINGTON, N4TMI

Institute, has many different features and tools for

with the laser pointer, you lower its
resistance dramatically and the input
voltage swings to +V or ground as the
case may be; then, the 555 switches state.
You’'ll need two photocells that are
reasonably well matched. One way to
get them is to buy an assortment (such as
RadioShack 276-1657) and use an ohm-
meter to find two that are alike. At very
low light levels, they are unlikely to be
well matched no matter how carefully
you pick them; resistors Rl and R2
swamp out the unpredictable, high resis-
tance of the photocells in the dark. You
may be able to further save battery
power by using higher values for R1 and
R2, such as 47k or even 220k.
Unfortunately, there’s no way to avoid
having a steady drain on the battery

’
11
(gdc;) TLCSS55 LOAD
Ve

TH RS a1 o vkt

e IRF510 =
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Fig. 2. This simple circuit will let you turn a load on or off depending on which photocell is lit.
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when your artificial candles are on. The
battery has to supply the energy that
comes out of the LEDs in the form of
light. Pulse circuits save power by flash-
ing the LED (see this column, last
month). If you try to smooth out the
pulses with a capacitor, you'll find the
voltage is too low—you can’t get more
energy out than you put in.

TV Becomes Video
Projecton?

How can I make a video projector by

adding a lens to a TV set? I know the pic-
ture needs to be upside down and the bright-
ness needs to be increased—M. K,
Plainview, NY

The short answer is you can’t. The bright-

ness of a TV can't be increased very much
without burning up the phosphor on the
screen. A video projector requires a lot more
brightness and hence a special CRT.

To see why, suppose you're projecting
onto a screen 5 times the width of the
CRT. This is 25 times the original area, so
you'll need 25 times as much light—and
that’s assuming that your lens picks up all of
the light emitted by the screen. In real life,
the lens picks up only a small fraction, so
you need far more brighmess than a con-
ventional CRT can deliver.

Stuck VGR Problem Solved

In your February issue, F. A. asked about

a Magnavox VCR that seemed to be stuck
in play mode. The problem bas to do with
how the VCR distinguishes ordinary tapes
from prevecorded tapes. When an ordinary
tape is inserted, the VCR closes the write-
protect tab switch to pull a logic line low for
normal operation. The switch is located in
the lower left-band area of the chassis under
the cassette basket.

However, the contacts occasionally oxi-
dize, which means that the switch is never
closed. That activates a “feature” of the
VCR called AutoPlay. The VCR believes the
tape is pre-recorded, automatically playing it
as soon as it is inserted. With this feature
activated, the tape will automatically rewind
at the end, eject, and the VCR will shut
down.

To solve the problem, the switch can be
replaced or its contacts cleaned.

—Roy L. Huetber, Glendive, MT

Thanks! We also thank Richard Reed,

who wrote in with the same informa-

tion and points out that sometimes the
problem is in the tape cartridge rather
than the VCR.

ond most failure-prone parts in modern
equipment. Connectors and solder joints
are the first.

Another Ham Theory

Regarding your January column, I think

the term “bam” radio came from
Hammarlund Manufacturing Company,
which made equipment used by early
bams.—L. 7. H., Portland, OR

Nice theory, but Hammarlund started

business in 1910 and amateur tele-
graph experimenters were called “hams”
before that, in fact before radio was even
invented. See http:/fwww.arrl.org/why
bam.btml.

I stand by my opinion that “ham
radio” is related to “ham actor,” which
dates from 1882 (if not earlier), or
maybe from “ham-handed” or “ham-
fisted” (describing an inept telegrapher).
There may be historical evidence some-
where that will tell us which is correct.
Anyone can guess the origin of a word,
but proving that a guess is right is not
always easy.

Tenith Mystery Solved?

Dll bet that the late-1980s Zenith TV

with the intermittent failure described in
your April column is a 25-inch color console.
Unplug your television, discharge the picture
tube, and pull the main circuit board—the
wires are numbered to make it easy to put
them back. Look for a shiny tin cover next to
the flyback transformer. Unsolder it. Inside
it is a 100-pF, 25-W