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CircuitMaker Version 6 and TraxMaker Version 3 give you the features of professional, high-end
software at a fraction of the cost. Plus, with exceptional ease-of-use you’ll spend less time learning
to use the software and more time designing. Both applications are compatible with your existing
software, and feature outstanding technical support. Call now for your free functional demo.

CircuitMaker 6 is a powerful schematic TraxMaker 3 is a powerful printed circuit

design and simulatien program featuring: board layout program featuring:

* Professional schematic features including printout * Over 2,000 component footprints in a fully-documented, in-
borders, title block and barred pin names dexed library. Documentation shows footprints actual size

* Symbol editor and Macro feature for custom devices * Built-in autorouter and Design Rules Check

* Fast, accurate SPICE3f5/XSPICE-based simulation * Supports up to 6 signal layers plus power and ground

* Complete array of analysis types, including Fourier, AC, DC, planes, silk screen overlays and solder and paste masks
Parameter sweep, Transient and more * Board sizes up to 32" x 32", with no pin limitations

* Virtual instruments including a digital oscilloscope, * Intelligent manual routing with unroute capabilities
multimeter, Bode plotter, curve tracer and more * Import any PCB netlist in CircuitMaker®, Protel® or Tango

* Extensive library of over 4,000 models format

* Tight integration with TraxMaker® for quick PCB layout * Output RS274X Gerber files, Excellon N/C drill files and Bill

* Output PCB netlists in Protel®, Tango® and TraxMaker® of Materials
formats for use in a variety of PCB layout programs * Print to any Windows-compatible printer or plotter

* Windows 3.1, 95 and NT * Windows 3.1, 95 and NT

MICRO (ODE For free demo software, or to order, call 1-800-419-4242

ENGINEERING I'N C 927 West Center Street e Orem, UT 84057  Phone (801) 226-4470 e Fax (801) 226-6532 * www.microcode.com

©1998 MigoCode Engineering, inc. All rights reserved  CircuitMaker, TraxMaker, SimCode and MiroCode are registered trademarks of MigoCode Engineering, Inc. All other brand and product names are trademarks of registered rademarks of their respective companies.
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Editorial

The Fixed Deadline

There’s no escaping it ... January 1 will come. And like any day talked
about frequently, it will arrive in-a manner that makes us think of how
abstract time is. You’ll hear many expressing, in one form or another,
how hard it is to believe that the year 2000 is finally upon us.

Of course, you might also hear many people complaining about the
damage this date has caused them. Will their bank accounts disap-
pear? Will their computers show blank screens on bootup? These and
even more horrible thoughts, like planes falling out of skies, for
instance, have been circulating. What's the truth behind the terror?

We'd like to help you sort it out with two stories created for this special
survival-guide issue.

In “Solving Your Y2K Problem,” our Computer Bits columnist explores
what you can do to protect your precious computer equipment from
harm this New Year’s Day. Even if the world doesn’t erupt into chaos,
there’s no sense in losing months of stored data or, in a worst-case sce-
nario, your system itself. Find out the simple steps you can take and
products that could help, beginning on page 29.

Then, check out “Will the Clocks Stop?” for a sane look at what the
experts think will really happen on January 1. Our Peak Computing
columnist has done extensive legwork on the subject and has returned
with some eye-opening facts and educated guesses about how society
as a whole will be affected. Turn to page 36 for the story.

Then, after you've gotten your fill of Y2K information, you might want to
turn to our new Amazing Science column. Capturing the excitement of
amateur science from the days of pulp magazines and combining it with
the very latest in electronics and technology, the column is your ticket
to a world of experimentation you might never have thought possible.
It's sci-fi made sci-fact, and in coming months will bring you instructions
for making inexpenst:ive holograms and other projects that bring the
essence of the 215! Century to your life today. Our first instaliment
explores a groundbreaking LED plant-growth experiment, which could
make horticulture in space practical. Amazing Science begins on page
70.

We like to think Popular Electronics magazine has really evolved
these past few months, and we’ll keep focusing on meeting the needs
of the hands-on hobbyist. As always, if there’s anything you'd like to
see, feel free to drop us a line. We're listening.

/%M

Konstantinos Karagiannis
Editor
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OnLline INVESTING

verybody’s doing it—your neigh-

bors, your parents, even those
characters eyeing you over the tops of
newspapers. With the Dow consistent-
ly closing at the above-ten-thousand
mark, trading in the stock market is
hotter than ever.

Okay, maybe not everybody’s doing
it. Your columnist, for example, hasn't
played the stock game for about eight
years. While my last experience was
profitable, it felt like far too much of my
money was going to the phantom
voice over the phone: my stockbroker.
| can't claim that this seemingly high
commission/fee is the reason | stayed
out of the market for so long, but it's
part of it.

Now it looks like | just might have a
motivation to get back in.

The Internet keeps on revolutioniz-
ing the way people do things, and Wall
Street hasn’'t been left untouched.
Online investing is becoming enor-
mously popular, with good reason.
Some Net brokers let you make trades
for about the price of lunch, and with a
little savvy you can enjoy control of the
board just like the big boys do. Of
course, the Internet will only put you
on the trading floor virtually, but you'll
still have access to all the quotes and
changing data that keep brokerage
houses furiously active.

Before we get to a couple of these
online trading floors, | have to stress
something. 1 am in no way a stock-
market guru. The reviews of the fol-
lowing two sites are only intended to
introduce you to a new way of invest-
ing. I'll be providing no trading tips—
please only take those from individuals
who have made a killing in the market,
and even then, carefully weigh such
advice.

Remember, in the stock game

%wa »
iltgﬁiﬂ"'l :

With DLJdirect’s downloadable Windows application, you can keep track of the market without even

firing up your Web browser.

you're playing with real money ... your
money.

DLJDIRECT

If you want great support in your
investment strategies, but don’t want
to pay more for it, consider DLJdirect.
Whether you trade online or over the
phone, you'll pay the same $20 com-
mission for up to 1000 shares traded
(ts 2 cents a share above that
amount). Nice to think that you could
make a few thousand dollars on a

HOT SITES

DLJdirect
www.dljdirect.com

SURETRADE, Inc.
www, suretrade.com

trade and not even notice your “bro-
ker's cut.”

While DLJdirect has only been in
business for about a year at the time of
this writing, it is the online aspect of a
prestigious company—Donaldson,
Lufkin & Jenrette—which handles
about ten percent of the daily volume
on the NYSE (New York Stock
Exchange). No fly-by-night-related
fears here.

When ycu first log on to this or any
other online broker site, you have to
realize that you have very limited
browsing options until you set up an
account. After all, you can’t trade in
stocks without the latter. Still, those
“just looking” at the DLJdirect site can
check out the Market Monitor and get
an at-a-glance summary (chart) of how
the DJIA (Dow Jones Industrial
Average), NYSE Composite, NASDAQ

$O1U04109|3 Jeindod ‘6661 Isnbny
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Bxplore our Trading Demo & experience the 6aza and
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deposll HRETDd & you couid de trakag In secoads!

For a raste of how easy it is to irade stocks online, check out DLIdirect’s Trading Demo.

Composite, and S&P 500 and 100 are
going (with 15-minute updates). The
Monitor also shows you the current
market indices, top ten most active
stocks (with their full activity statistics
and prices), and a nice amount of

Reuters business news headlines. You
can also access Stocks in the News,
Commentary/Insight, Ecohomic Indicators,
and many more informed text discus-
sions.

Without a doubt the way to really

At $7.95 per trade (up to 5000 shares), SURETRADE is sure to make a lot of friends in the invest-
ment communiry.

make use of all this information is to
apply online for a free account.
Approval is fast, and in no time you
can be making your first trades (pay-
ment for these must usually be made
within three days).

Members who want to make their
trading easier can download the
DLJdirect for Windows application.
With this program you get the ability to
manage your portfolio, keep track of
research, and monitor those stock
quotes that are of interest to you. Data
can even be used as a screensaver,
for those who can’t be away from their
portfolios for a moment. A built-in stock
ticker can be activated, too—it forms a
scrolling, Wall Street-style readout at
the bottom of your PC’s screen.

While all the preceding information
might be fascinating to some, there
are no doubt many of you who would
like to know one simple thing: What's it
really like to trade online?

If you'd like to simulate the act of
pointing and clicking your way through
the stock game, check out the Trading
Demo at DLJdirect. While it won't add
any value to your net worth, it will let
you see how easy and quick it is to be
a part of the action. The speed factor is
a key consideration in trading—who
wants to make a call and wait on hold
to buy a volatile stock?

Another way to take advantage of
time is to trade at night. Most online
brokers will let you place bids after the
market is closed, so that when it opens
your trade is as good as made.

Overall, the DLJdirect experience is
a satisfying one. If you're a confident
investor who just needs access to
trades, and who can make sense of
gathered market data, you'll be happy
with the site.

SURETRADE

Could you do without custom port-
folio software (like the one provided by
DLJdirect)? If so, you may be able to
save even more on your trades.
Remember when we said that you
could buy stock with a commission
similar to the cost of lunch? Here’s the
company that makes it a reality:
SURETRADE, Inc., a two-year old
Fleet Financial company.

For only $7.95, you can trade up to
5000 shares! That's incredibly reason-
able and not noticeable even if you
end up losing money through a trade.

(Continued on page 8)



COMPUTER

D Recordable (CD-R) and CD

ReWriteable (CD-RW) drives
have become affordable enough so
that many of you should be consider-
ing adding one to your PC. Doing so is
a quick and easy project, and the ben-
efits are substantial. With the prices for
write-once CD discs down to under a
buck a piece (when you buy them in
50-disc bulk quantities without the
jewel case), a CD-R is a great way to
back up large files, most of a hard disk,
or several subdirectories. | often use
them to store large scanned images (!
take a regular wallet-sized photo-
graph, scan it at 2400-dpi resolution,
and print 5 X 7 or 8 X 10 enlarge-
ments from the file, but that's another
column), or send large files to other
people by burning them onto a CD-R
and mailing the disc. It's a lot slower
than transferring the files by e-mail, but
doesn't require that | stay connected to

' the Internet for the 6, 8, or even more

hours that it takes to upload a 25MB
file at the 33.6-Kbps connect speed |
usually wind up at.

CD-R is a write-once device and
media. It can read standard CD-
ROMSs, audio and photo CDs, and CD-
Rs that have been burned on standard
CD-R burners. A CD-RW is similar, but
works just a little bit differently. Both
CD-R and CD-RW drives use a low-
powered laser to read and write to and
from the media. With a CD-R drive, the
laser actually burns a small pit in the
dye layer. Later, during the read
process, the laser beam power is
reduced, and the beam is reflected
back to a sensor by the parts of the
disc that haven't been “written,” while
the beam is dispersed when it hits one
of the pits that have been burned. The
resultant data stream is interpreted as

TED NEEDLEMAN

Before installing the CD-RW drive, make certain that the drive jumper is ser to ihe correct

MasteriSlave status (see text).

binary ones and zeros.

A CD-RW disc uses a different type
of dye, and the laser beam is a bit
more powerful during both the read
and write cycles. Rather than actually
burning a pit during the write process,
as a CD-RW does, the different dye
used in a CD-RW disc undergoes a
phase change that alters its reflectivity.
When the read beam hits one of these
altered areas, it is dispersed just as if it
had hit the pit on a CD-ROM or CD-R
disc. Altering the power level of the
laser beam again allows the area that
underwent a phase change to return to
its original state, so it can be written
over again.

CD-RW discs can be written and
rewritten hundreds and even thou-
sands of times. And, in the long run,

they are more economical than CD-R
media. But to purchase them initially,
they cost about $12 or so each, com-
pared to $1 for a CD-R. So you won't
want to Use a CD-RW for storing files
for months at a time, or sending a
large file to a friend.

Fortunately, CD-RW drives can
write CD-Rs as well, so you have the
best of both worlds. In fact, the reason
that CD-RW drives haven't completely
disptaced CD-R drives is that the drive
itself costs about $100 or so more than
a CD-R-only drive. And, if you are sure
that you won’t want or need the capa-
bility of using a CD-RW, why spend the
extra money?

SHOPPING TIPS

| generally don't advise anyone to

so0109|3 Jejndod ‘6661 isnbny
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Easy CD Creator has Wizards that take you step by step through the process of burning a disc.

buy a strictly CD-R drive any more.
After all, while the extra hundred bucks
isn't insubstantial, a CD burner isn't a
peripheral you buy every day, or
replace every year. You may want the
capability of using CD-RW discs, and
spending a bit more right up front
assures you of that capability in the
future without additional expense.
Finding a CD-RW drive is easy—
there are literally more than a dozen
vendors selling drives at every price
point. I've tried most of them, and all
have something to offer. Two of my
favorite vendors, however, are Micro
Solutions and Smart & Friendly. Micro
Solutions makes a series of terrific
external backpack drives that attach to
your PC via the parallel printer port.
They feature printer pass-through
ports so that you don't lose the use of
your printer. Offered in versions that
can write up to 4X, Micro Solutions’
backpack drives are among the easi-
est peripherals to install. But they are
somewhat pricier than internal drives.
One good compromise between
cost and performance is the CD-Racer
from Smart & Friendly. Priced at about
$325 on the street, Smart & Friendly
bills this drive as a CD-Recordable
with rewriteability, rather than as a CD-
RW. The difference is subtle, but there
is a difference. And the difference is in
the way you need to rewrite a CD-RW
disc. Most CD-RW drives come with
several software utilities. One of these

utilities is used to create CD-Rs or a
complete CD-RW. The most popular of
these is Easy CD Creator from
Adaptec. The other, called a packet-
writing utility, allows the CD-RW disc in
the drive to be used essentially as
huge 600MB+ floppy disk. Adaptec’s
utility, Direct CD 2.0, is the most popu-
lar packet-writing utility.

Smart & Friendly’'s CD-Racer
includes Easy CD Creator, as well as a
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number of other useful utilities for mak-
ing Web pages or recording audio
CDs, but eliminates the Direct CD
packet-writing utility. You can rewrite a
CD-RW disc in the CD-Racer by build-
ing a new CD layout in the Easy CD
Creator, and essentially re-burning the
disc, but you can't drag and drop files
directly onto the CD-RW disc as you
would be able to if Direct CD was
installed. You can buy a copy of Direct
CD directly from Adaptec if you really
want this capability. Or, you can
choose another vendor, as most (other
than Smart & Friendly) do include it
with their CD-RW drives.

One thing to keep in mind about
CD-RW discs is that they must be for-
matted before being used for the first
time. This is only done once, to lay
down the file structure, but can take up
to 90 minutes.

INSTALLATION

Installing the CD-Racer (and most
CD drives) is easy. If your current CD-
ROM drive is slower than 24X, | sug-
gest that you simply replace it with the
CD-Racer, as the Smart & Friendly
drive writes and rewrites at 2X, but can
read at 24X.

If you are replacing an old drive
with the new one, open up your PC
and remove the small screws on either
side of the drive cage that are holding
the CD-ROM in place. Remove the rib-

Modified ST
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12/2771998 11:24 AM
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You can skip Easy CD Creator’s Wizard and just drag the files you wish to include on your CD-RIRW
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Remember to check the Close Disc button. The defauli setting, leaving the disc open, lets you add
more files to the CD-RIRW, but you may have trouble reading the disc in a standard CD-ROM drive.

bon and power cable from the rear of
the drive, noting the direction the red
stripe on the ribbon cable is oriented.
Slide the CD-ROM drive out of the PC.
Before you place the CD-Racer in the
PC, check to make sure the drive
jumper is set correctly. This is at the
rear of the drive, and has two posi-
tions, Master and Slave. If the drive is
to be the only optical drive in your sys-
tem, replacing the current CD-ROM,
the jumper must be set to Master. if it
is going to be added to your current
IDE CD-ROM, set the drive’s jumper
over the two pins for Slave. This tells
the PC how to access the unit.

WHERE TO FIND IT

Adaptec

691 South Milpitas Blvd.
Mitpitas, CA 95035
408-945-8600
www.adaptec.com

Micro Solutions, Inc.
132 W. Lincoln Ave.
DeKalb, IL 60115
800-890-7227
www.micro-solutions.com

Smart & Friendly, Inc.
20520 Nordhoff St.
Chatsworth, CA 91311
800-959-7001
www.smartandfriendly.com

If you're replacing the current CD-
ROM drive, slip the CD-Racer into the
drive bay that you removed the current
CD-ROM from. Depending on your
PC, you may have to transfer a set of
drive rails from the old drive to the new
drive so that the CD-Racer fits correct-
ly into the bay. Plug in the ribbon and
power cables (making sure that the rib-
bon cable is correctly oriented—the
power cable is polarized, and only fits
one way). That completes the physical
installation.

Those of you adding the CD-Racer
as a second optical drive will have to
fasten the drive into an open bay.
Make sure that it is close enough to
the original CD-ROM drive so that the
second plug on the ribbon cable will
reach the connector on the CD-Racer.
Then plug in a power connector from
the power supply. If your PC is short
on connectors, a “Y” splitter, which
provides an additional power connec-
tor from an existing one, costs a few
bucks at RadioShack.

Boot up Windows and open My
Computer—you should now see the
new drive assigned a letter. It will func-
tion as a CD-ROM without any addi-
tional software, but to make use of the
CD-R and CD-RW capabilities, you
now need to install the Adaptec Easy
CD Creator software.

Depending on which vendor’s CD-
RW drive you buy, you may get the

Deluxe Edition or the Standard Edition
of Easy CD Creator. The CD-Racer
comes with the Standard Edition. The
Deluxe Edition includes utilities for
burning Video discs, as well as an
application that reduces pops and
scratches from audio tracks you've
captured before burning audio CDs.
Smart & Friendly includes several dif-
ferent utilities with the CD-Racer,
including Macromedia Backstage
Designer Plus, for creating Web sites,
and Cut Enhance, which is used to
clean up audio tracks before recording
them to a CD-R or CD-RW.

IT’'S BURNING TIME

Actually burning a CD-R or CD-RW
is a piece of cake. Just select which
files you want to include on the disc,
and either use the Wizard provided in
Easy CD Creator to select these files,
or just drag and drop them from the
Windows Explorer-like panel on the
top of the screen down to the bottom.
A standard CD-R can hold up to about
650MB of files, while a CD-RW,
because it uses a different file struc-
ture, has a slightly lower capacity.

When you've finished selecting the
files you want to include, just click on
the red button icon on the toolbar and
the menu that actually lets you burn
the disc is displayed.

A couple of pointers are necessary
here. There are three tabs on this
panel. On the first panel, you may
want to use the Test and Create button
until you are sure that your writer func-
tions correctly. It's easy to ruin a disc if
your hard disk, where the files are
stored, is badly fragmented. Once the
write procedure begins, the CD-RW
drive needs to receive the data in a
steady stream to keep the buffer on
the writer filled. If it doesn’t, a buffer
under-run occurs, and you might
wind up with a $1 shiny coaster.
Defragment your hard disk frequently
before burning CD-R/RWs, and use
the test function until you get a good
feel for the conditions that create prob-
lems. CD-R/RW drives are a lot less
sensitive to this problem than they
were a couple of years ago, but it does
still happen.

Also, make sure that you click on
the tab labeled Advanced before burn-
ing a disc. The default setting is to
close the session, but leave the disc
open. This setting lets you add files to
the disc in the future. You're generally
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better off changing this setting to Close
Disc. You won't be able to add more
files to it, but the disc will be readable
in most CD-ROM drives. If you leave
the disc open, you may find it difficult
to read on other PCs.

If you need to make multiple copies
of a CD-R, you can create a disc
image on your hard disk first. This
option is available on the File menu,
and creates the CD-R on your hard
disk first. Then use the menu option to
burn the CD-R/RW from the disc
image, and you will find that creating
multiple copies gets speeded up.

Finally, two caveats. The CD-Racer
is a 2X-write drive on both CD-R
media and CD-RW discs. Some drives
offer considerably better performance
(albeit, at a considerably higher price
tag). For example, Smart & Friendly’s
CD-Rocket can burn a disc at up to 8X.
The 4X-speed CD-R burners are also
very popular. At higher burn speeds,
CD-R/RW drives seem to be very sen-
sitive to the media being used. For
example, | can burn the “buck-a-disc”
CD-Rs at 2X speed in a 4X or 8X burn-
er, but burning discs at high speeds
seems to require more expensive

“Name-Brand” media such as Sony or
HP discs. Burning at 8X in the CD-
Rocket drive from Smart & Friendly,
my most consistent results were
achieved with S&F’s own “Rocket
Fuel” discs, which cost a couple of
bucks each. You can use cheap media
at high speeds, and the software will
tell you that the disc was created okay,
but there’s a good chance you won't
be able to read the disc in another
PC's CD-ROM drive.

And lastly, all CD-RW drives come
with software utilities for copying CD-
ROMs. These are handy for making
backup copies of CDs you use fre-
quently, but please respect the copy-
right and keep these copies for your
own backup.

NET WATCH

(continued from page 4)

You also have the option of ordering
through a telephone, though you will
have to pay an extra $4.

To further help you keep your shirt,
SURETRADE offers its members some
nice market-research features. You can
access 100 free real-time quotes a day,

Reuters company news, BASELINE
earnings estimates on technical compa-
nies, BigCharts of 24,000 stocks (they're
just what they sound like), and many
more other info sources.

Setting up an account isn't very
complicated, but you may have to send
in tax documentation, depending on
the type of account you’re opening.
The site has full details on if such
paperwork is necessary for you. Once
you have an account, keep in mind that
you have to deposit money with SURE-
TRADE before making your first trade.
After that, you can make trades and
pay up to three days later.

With its informative site and ultra-
affordable commissions, SURETRADE
is sure to attract a lot of new online
investors. The site even has a recom-
mended reading list for those who are
really new to it all. 'm sure you'll find
SURETRADE to be a user-friendly way
to tackle the Wall Street world.

That's all for this month. As usual,
feel free to send us any questions or
comments via snail-mail to Net Watch,
Popular Electronics, 500 Bi-County
Bivd., Farmingdale, NY 11735; or e-
mail to netwatch@gernsback.com. Wl

e 6BHC11 Micro-Controllers ¢
- Controller w/ 64k $77.95/$97.95

- Controller $27.95/$37.95
C11 Chip (sold separately) Al $5.95, E2 $9.95, etc.

MRC1164GP (kit/assm)*
MSCCI1I1GP (kit/assm)*
*Uses any 68

e 68HC11 Expansion Boards e .
ME11GP (kit/assm) - 32k & 1/O expansion board for the EVBU $46. 95/$68 95
MRSXGP (kit/assm)- Sensor & 1/O expansion board for MRC1164GP $59.95/$88.95

* Programmable Autonomous Mobile Robot Kits e

ROBOBUGGP (kit/assm)* - serious six-legged robot $547. 95/$788 95

TAL?2 (kivassm)* -R&D robot vehicle $495.95/$798.95
TALIJR (kit/assm)* -expert robot vehicle $135.95/$215.95

e Communications Boards e

*First-time buyers of Mekatronix™ brand products need
the Com-Kit $19.95 OR the Com-Pack $27.95.
The card plugs into the back of your PC's serial port/cable.
You can then Program your robot or micro-controller in
sBASIC, HC11 Assembly, C (ICC11), POGO, Forth or I.C.

e Servos ¢

MS455RGP -42 oz-in dual ball bearing servo $13.95

Order Today !

Mention Ad#G2 for
FREE Insurance
on Your Order !

e Sensors/Emitters e
GPIUYRGP32/40 $5.89/ $3.49
32khz/40khz Infrared Digital Sensors

GPIUYHGP32/40 $9.89/5.89
32khz/40khz Infrared Analog Sensors

MIR27ERGP $1.39
Corresponding IR emitters

© 1999 NovaSoft™, Inc & Mr Robot™

e MORE

CCAMPALGP -Wireless color mini-camera spy $328.95

BC12A500 -A/C adapter/robot battery charger $9.55
AANCGP -6 AA Rechargeable NiCad batteries $13.55

MS455HGP -Servo modified/continuous rotation $19.95

e Software ¢

HSDL11GP - MC68HC11 115.2 Kbps downloader $8.95/ W95
ICCIIGP -v5 HC11 C-Compiler $89.50 Dos /$129.50 Win
TGPPDO! -Program disk w/ collision avoid. progrm $8.95
TGPPDOI -Program disk w/ line following progrm $19.95
TGPPSD -Example robot programs & source code $28.95

IRREMGP - Remote control module for Talrik Jr. $22.95

Orders: Toll Free: 1-888-Mr-Robot

TIAIPDGP -TJ Artificial Intell. program $18.95

REMRPDGP -IR reading module for IR TV remotes $38.95
EDUPDOIGP -Software & Tutorial for Middle & High Schoolers $28.95

E-mail: sales@mrrobot.com
Full Web Catalog:
http://www.mrrobot.com/

or if above is busy try http://users.aol.com/novasoftll

For Technical Questions & other inquiries:
novasoft11 @aol.com or 804-272-5752
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DVD—PC Oprional

VD has already taken off as far as

I'm concerned. The format is far
better than VHS and offers so many
more features than laserdisc. Because
of its superiority, DVD is really what
you want in any new PC, be it desktop
or notebook. DVD is also what you
want in any state-of-the-art home
entertainment system.

I've talked about DVD on the PC
many times over the past couple of
years, and | really do like it. This
month I'll report on the latest DVD kit
from Creative Labs. Not only is it the
only way to play DVD games, but a
DVD-ROM drive also lets you watch
DVD movies on your PC. And most
PC-DVD setups have composite and
S-Video outputs so you can watch the
movies on a big-screen TV. You can
even buy RF transmitters that beam
movies through walls to a TV set in
another room.

Unfortunately, the more complicat-
ed a computer-DVD setup you have,
the more equipment you have to turn
on and set up. And no matter what
DVD-ROM package you have, you're
bound to come across a few movies
that simply won't play on it. I've come
across several DVD movies that will
play on one PC but not another, and
vice-versa. It makes no sense.

Having DVD already on my PC, |
never went out and bought a DVD play-
er for my TV. But | was curious if a set-
top DVD player would choke on various
discs like my PC has. So | asked a con-
tact at Philips if | could check out a set-
top DVD player. | was soon spinning
discs on a Philips DVD815 DVD player
connected to my home-entertainment
system.

PHILIPS DVD815
The DVD815 has played every

movie I've thrown at it, regardless of
whether that movie gives a particular
PC trouble. And | don’t have to turn on
my PC to play the movies. | guess in
the same way that playing games on a
PC will never be as trouble-free as
dedicated gaming systems, playing

Philips’ DVD8I5 is easier to use than a VCR
because there’s no clock to set. It's a great way
to enjoy the benefits of DVD technology from
your easy chair.

movies on a PC will never be as easy

as playing them on a set-top player. Of

course, I'll never be able to do word
processing or do spreadsheets on the
DVD player, which attests to a PC's
versatility.

The Philips DVD815 looks like a CD
player with composite and S-Video
outputs and stereo audio outputs. It's
even easier to use than a VCR
because there’s no clock to set. You
can't record on DVD just yet, so there's
no need for the player to know what
time it is. The DVD815 is smart: if you
press eject while the unit is off, the disc
tray will slide out as the player comes
to life. If you turn off the player while
the tray is open, it closes before power
shuts completely.

Inserting a movie usually brings up
an introductory video and/or a menu.
The remote control has the typical
four-point and center buttons that let
you navigate through menus and
whatnot. DVD discs usually contain
the main feature, sometimes both fuli-
and wide-screen versions, a trailer

perhaps, and maybe some other neat
extras like games, commercials for
other movies, and trivia, so you'll use
the remote quite a bit. | guess peopie
who’ve never used a remote control
will not like DVD's relative complexity,
but | doubt they'll buy into DVD any-
way. Peogle who've grown up sur-
rounded by remote controls will like
the cne that comes with the
DvD&g15. )

When playing DVD movies
on a PC, if you dare mess with
the controls, say to view a differ-
ent angle of the film or even skip chap-
ters, you could possibly cause the film
to grind to a halt—perhaps along with
the rest of your PC. But the DVD815
never stumbles when | speed forward
or backward at up to 30X, freeze-
frame, jump to the main menu, or
whatever. | guess this is expected from
an appliance, but it was a pleasant
surprise to a DVD enthusiast raised on
PCs. Philips’ DVD815 has a suggest-
ed retail price of $399, and probably
sells for less in stores. | recommend it
for watching movies. If you're tired of
the crummy picture from your VCR
(though you won’t know just how crum-
my it is till you get a DVD player),
check out DVD. Lots of video stores
now rent out DVD movies, so you don’t
have to buy them.

PC-DVD ENCORE 6X

DVD discs cannot be read on a PC
without a DVD-ROM drive—period.
Without such a drive you'll be barred
from playing DVD movies, games, and
any other discs recorded in the DVD
format. So it makes sense to have a
good DVD setup on your PC even if
you already have a set-top DVD play-
er. Creative Labs jumped the gun on
the competition with its original PC-
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DVD Encore bundle, and it has upped
the ante once again with the PC-DVD
Encore 6X.

The PC-DVD Encore 6X with Dxr3
technology is Creative’s third-genera-
tion product, and the latest in speed
and functionality in DVD-ROM. It reads
DVD-ROM at 6X and CD-ROM at 32X,
though the equivalent transfer rate for
DVD-ROM is still much faster than CD-
ROM. That's because DVD data is
more densely recorded so more of it
flies by the laser for any given time
period. The drive also supports DVD-
R, CD-R, CD-RW, and CD audio.

The new Dxr3 decoder board deliv-
ers improved image quality and better
color processing at high resolutions. It
can also feed Dolby Digital (AC-3)
audio to a 5.1-channel system or
Creative Labs’ own DeskTop Theater
5.1 sound system for theater-quality
audio. This compact sound system is
pertect for turning your PC-DVD setup
into a full-fledged home-entertainment
system. You can also simply connect
the Dxr3 to a sound card for CD-quali-
ty stereo sound. The PC-DVD Encore
6X has a suggested retail price of
$249, and it's well worth it.

The ALPS MD-5000 prints at 2400 dpi using
proprietary Micro Dry ink in a dye-sublimation
printing process.

TEAC 6X24

Getting off the subject of DVD,
because DVD recording is still in its
infancy, let’s talk about CD recording,
or CD-R, and Teac's latest external
recorder that can burn discs at 6X and
read them at 24X. Teac's 6X24 CD
Recorder lets you create a 650-
megabyte disc in about 15 minutes.
The SCSI drive has a 150-ms average
access time. It's Windows 95/98/NT
compatible and comes with Adaptec's
Easy CD Creator software that lets you
do just about anything you might need

to do on a blank disc, such as making
a data backup, an audio CD, and
more. Adaptec’s Direct CD is a drag-
and-drop file storing system, and CD
Copier Deluxe makes it a snap to copy
other discs.

The external drive measures 5.75
by 1.6 by 7.56 inches (WHD) and
weighs 5.2 pounds. You can buy it for
less than $400.

ALPS MD-5000

A while back | reported on a differ-
ent kind of printer from ALPS, one that
used a proprietary Micro Dry ink in a
dye-sublimation printing process. That
was the MD-1300, which held four car-
tridges that look like small cassette
tapes—you load various combinations
of cartridges into the printer depending
on the colors required for the particular
job. But the four-cartridge limit was a
pain in the neck at times. The latest
printer from ALPS, the MD-5000, uses
the same technology but at 2400 dpi.
And this newer model holds seven car-
tridges so most jobs can be done with-
out having to swap them.

A new primer-ink cartridge allows
the use of plain paper while still pro-

SENCORE “LITE”

MHigh Quality Test Equipment At Affordable Prices

OSGILLUSGOPE
150 MHz CRT readout
CRT readout of
frequency, time, voltage
10 on-screen memory
settings
Dual channel
Built-in component
analyzer

e 3-year limited warranty

DM500 METER
AC/DC voltage and current
Resistance to 30 MQ
Beep Guard™ Input Protection
Continuity/Diode Test
Shockproof
1-year limited warranty

DM501 METER

True RMS

AC/DC voltage and current
Resistance to 30 MQ
Data hold

Water resistant

Beep Guard™

Current to 20A (limited)
1-year limited warranty

CIRCLE 40 ON FREE INFORMATION CARD

POWER SUPPLIES
Low ripple
¢ Constant current and voltage
* Master slave operation
¢ 1-year limited warranty
SENCORE

3200 Sencore Drive Sioux Falls, SD 57107
1-800-SENCORE » www.sencore.com



ducing amazing results. The MD-5000
lets you print photographs in large
sizes that rival what you get at the
local color lab. if you like to experiment
or make money with color printing, but
aren't quite satisfied with the results
you get from inkjets, then consider the
MD-5000. This unique printer costs
$599.

NEW SOFTWARE

If you've ever played with Adobe
Photoshop, then you know how much
fun it can be and how creative you can
be. t recently stumbled across some
software that provides you with count-
less additional effects that can greatly
enhance your projects and the func-
tionality of Photoshop. Alien Skin's
Xenofex 1.0, a plug-in for Photoshop,
features 16 special effects filters such
as lightning, baked earth, stain,
clouds, and so on. Just like with
Photoshop, filter effects can be com-
bined to produce a particular desired
final effect. Xenofex includes over 160
presets for creating all sorts of com-
plex effects. Each filter features a
resizable and zoomable preview win-
dow, with a thumbnail of the image for
navigating through the preview image.
Xenofex 1.0 cost approximately $129.

Alien Skin's Eye Candy 3.0 con-
tains 21 filters for use with Photoshop,
as well as other programs. This pack
features effects such as fire, smoke,
perspective, shadow, cutout, carve,
and a lot more. Eye Candy aiso con-
tains over 200 single-click preset com-
bination effects. The add-on is fully
compatibte with Photoshop 5.0, and its
preview window lets you zoom in or
out from 6% to 1600% original size.
Eye Candy 3.0 costs $129.

've got two new titles from Legacy
Interactive, one for adults and one for
children. Emergency Room 2 is almost
like the TV show ER, except that it's up
to you to save the incoming patients.
You're an attending physician on duty in
an ER. You have to examine patients,
do tests and x-rays, and administer
treatment. If you're successful enough,
you could be promoted to Chief of Staff.
Fail and it's a trip to the morgue.

Emergency Room 2 features 3D graph-

ics, realistic body parts and injuries,
and all sorts of fun for the not so squea-
mish. ER 2 costs $29.95.

Piggy in Numberland, also from
Legacy Interactive, is a game for
children age 4 to 7 that helps teach

Electronics CD ROM

[ ] *
Want to improve your design skills?
Then you should consider our range of (DROMs by best-selling author Mike Tooley.

‘produced by |

i

matrix |

multimedia

Elactronic Circuits and Components provides o sound introduction fo the principles
and applications of the most common types of elecironic components and how they are
used to form complete circuits. Sections on the disc induds: fundamental elactronic
theory, aclive Is, passive components, analog circuits and digital drcuits.
Includes circuit s and ossignments for Electronics Workbenth.

The Parts Gallery has besn designed to overcome the problem of component and
symbol recogaition. The (D ROM will belp students recognize common electronic

tsand their correspanding symbols in circuit diagroms. Quizzes are included.
The Parts Gallery is free with Electronic Greuits and Components.

Digited Eloctroics details the principles and practice of digital electronics, indluding
logic gates, combinational and sequential logic dircuits, docks, counters, shift registers,
and displays. The (D ROM also provides an intraduction to microprocessor-based
systems. Includes cirewit s and assignments for Electronics Workbench.

Analog Electronics is o complete learming resource for this most difficult subject. The
CDROM includes the usual wealth of virtuo! loboratories as well os an electronic circvit
simulator with over 50 pre-designed anclog drcuits, which gives you the ultimate
learning tool. The (O ROM provides compreh ge of analog fundamentaks,
fransistor circuil design, op-amps, filters, oscillators, and other analog systesms.

“...hammers home the concepts In a way

that no textbook ever could.” .
Electronics Australia

Interested in programming PIC micros?
We have the pedfed solution:

Our PiCtutor (D ROM can teach you how 1o write assembly language programs for the
PIC series of microcontrollers. The CO ROM's 39 tutorial sections will guide you from
basic PIC architecture, ds, and programming techniques up fo advanced
concepts such as watchdog fimers, inlervupts, sleep modes, and EEPROM data memory
use. Over 80 exercises and challenges are provided to fest your understanding, and the

unique Virual PIC allows you to write and test programs on -screen.

The complementary development kit includes o reprogrommable PIC1 6(84, which you
con program via your printer port. The intitution version {designed for use in schools,
colleges and industry} includes a quod 7-segment LED display and afphanumeric L(D
display. The development kit provides an excellent platform for bath learning PIC
programming and for further project/development work. Assembler and send {via

printer port) software is included on the (D ROM. ! . A e
Prices and Versions j

Institufion versions are suitable For use in schools, colleges and industry.
Student versions are for stedeni/home use.

student  institution

version version
Electronic Circuits & Components $56 $159
Digital Electronics $75 $189 l
Analog Electronics $75 $189 !
PiCtutor (CD and development board) $179 $350

Shipping costs fo Canada an cdditionaf 5. Overseas orders please contoct !

development board {institution version) CLAGGK Inc. for shipping costs. |
see http://Iwww.MatrixMuitimedia.co.uk for fulll specs and demos

Please circle the produds you would like to buy on the table above right, calculate the total cost, fillin the form Ofdel' FOI'III!
below and send i to us. Please allow 4 - 6 weeks for defivary.
Name: -

Address:

| have enclosed my check for $:

Signature:

Zip: Telephane: '

Please charge my credit card for $:

Note that the delivery address and the address at which
the card is ragistered musl be the same.

Momoomom
C::szz;u,v»sa, or Discover only o ‘I [_D I

Claggk Inc., PO Box 4099, Farmingdale, NY 11735-0792
email claggk@poptronix.com

CLo2

Tel: 516-293-3751
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WHERE TO GET IT

ABATEC Educational Software

PO Box/Postbus 227

3350 AE Papendrecht

The Netherlands

31-0-78-644-9140

www.beatthecalculator.com
CIRCLE 60 ON FREE
INFORMATION CARD

Alien Skin
1100 Wake Forest Rd., Suite 101
Raleigh NC 27604
888-921-7546
www.alienskin.com
CIRCLE 61 ON FREE
INFORMATION CARD

ALPS Electric, Inc.
3553 North First Street
San Jose, CA 95134
800-825-ALPS
www.alpsusa.com
CIRCLE 62 ON FREE
INFORMATION CARD

Creative Labs
1901 McCarthy Blvd.
Milpitas, CA 95035
800-998-5227
www.creativelabs.com
CIRCLE 63 ON FREE
INFORMATION CARD

Houghton Mifflin Interactive
120 Beacon Street
Somerville, MA 02143
617-503-4800
www.hminet.com
CIRCLE 64 ON FREE
INFORMATION CARD

Humongous Entertainment
13110 NE 1771 PI, Suite B101
Woodinville, WA 98072
800-499-8386
www.humongous.com
CIRCLE 65 ON FREE
INFORMATION CARD

numerical concepts. Children explore
Numberland via an animated pig, dis-
covering hidden places and playing
games. The more kids play, the more
“brain power” they develop. When
enough brain power is built up, kids can
access the Imagination Machine that
makes toys that kids can sell in Bee's
toy store. This game costs about $20.
If you're looking for a math learning
tool for all ages, then consider ABA-
CUS/The Basics from ABATEC
Educational Software. ABACUS/
TheBasics Version 3 teaches you how
to add, subtract, multiply and divide
numbers in your head. The software
runs in English, German, and Dutch.
You can download a fully functional
demo of version 3.0, and register it for

Legacy Interactive

6834 Hollywood Blvd., Suite 600

Hollywood, CA 90028

323-463-0300

www.legacyinteractive.com
CIRCLE 66 ON FREE
INFORMATION CARD

OneStep LLC
200 East 7th St., Suite 210
Loveland, CO 80537
877-622-1616
www.onestepinc.com
CIRCLE 67 ON FREE
INFORMATION CARD

OpenTeach Software, Inc.
#130, c/o Post International, Inc.
666 Fifth Ave., Suite 572
New York, NY 10103
408-490-2771
www.openteach.com
CIRCLE 68 ON FREE
INFORMATION CARD

Philips Consumer Electronics Co.
64 Perimeter Center E
PO Box 467300
Atlanta, GA 31146-7300
770-821-2400
www.philips.com
CIRCLE 69 ON FREE
INFORMATION CARD

Psygnosis
919 East Hillside Blvd.
Foster City, CA 94404
800-438-7794
WWW.pSygnosis.com
CIRCLE 70 ON FREE
INFORMATION CARD

Teac America, Inc.
7733 Telegraph Road
Montebello, CA 90640
213-726-0303
www.leac.com
CIRCLE 71 ON FREE
INFORMATION CARD

only $19.

If you use a Palm Pilot, you might
be interested in an add-on software
product for it. OneStep Connect is a
personal organizer that links to Palm
Pilot and Palm Ill. OneStep Connect
features direct links to the PalmPilot
and Palm Il for one click access to fax,
the Internet, e-mail, and more. It fea-
tures contact management, address
book, calendar, to-do lists, a time zone
map, and a lot more. OneStep
Connect has a suggested retail price
of $69.95.

New from Psygnosis comes Drakan
Order of the Flame, an action-adven-
ture with aerial- and ground-based
action. You play Rynn, a warrior-hero-
ine teamed up with a fire-breathing

dragon. You wander through Drakan
seeking Rynn's kidnapped younger
brother. You have access to over 50
different weapons plus dragon attacks
and magical spells. Of course, there
are also puzzles to be solved in this
involved muitimedia game. This game
costs about $40.

If you'd like to brush up on physics
or are studying it in school, you might
be interested in Open Physics 1.0, a
complete multimedia course on the
subject. OpenTeach Software sells
Open Physics as two separate discs,
Part 1 and Part 2. The discs teach
mechanics, thermodynamics, molecu-
lar physics, mechanical oscillations
and waves, electricity and magnetism,
optics, quantum physics, and more.
Featured are interactive simulations,
problems to be solved, video, and so
on. Check both discs out at just $39
each.

New from Humongous Entertain-
ment is another title that my son loves,
another jaunt with Putt Putt, the happy
little animated car, in Putt Putt Travels
Through Time. This title is for kids
aged 3 to 8. My son is able to accom-
pany Putt Putt to different points in
time, such as the dinosaurs, the old
west, the future, and more. His favorite
is the dinosaurs, which | guess is a
favorite topic for all kids at one time or
another. There's also Putt Putt Goes to
the Zoo, where kids can see all the
animals and have a fun time spending
the day with Putt Putt. All kids love Putt
Putt. Each game costs $10.

Last this month is bunch of great
software from Houghton Mifflin
Interactive, some of it for kids ages 3
to 8, and some of it for kids over 10.
Awesome Animated Monster Maker
Math, for kids 7 to 10, involves making
monsters that will help solve mathe-
matical problems. The program retails
for $44.95.

For kids over 10 there’s Houghton's
Inventor Labs Technology and
Inventor Labs Transportation. Both
titles are filled with the technical hows
and whys of what makes things tick
and who invented them. Kids can even
help out with the original laboratory
experimentation. For kids over 10 that
like the outdoors more than machinery,
there’s North American Birds on CD-
ROM, a complete multimedia guide to
all the birds native to this continent. All
of these titles are reasonably priced at
about $10, and kids love them. [ |



PEAK 5 rmm7ii—
Updartes, Upgrade

aNnd Parches

uite frankly, this is a chatty little

column | was hoping to save
for the Fall, but with the recent Melissa
and CIH virus scares this Spring |
thought | would cover it now. Why?
Read on.

Updates and upgrades and patches
are files that can be used to improve
the way existing hardware and soft-
ware operate on your machine. In the
case of the latter—software, manufac-
turers usually ship “broken” programs
to meet sales expectations and some
determined shipping date. And they’re
safe, too, knowing that if it functions
less than perfectly they have options.

Software companies have a “ship it
and fix it later” attitude, expecting to
write little software programs that iron
out the kinks in the product they
shipped. These tiny (or sometimes
several megabyte) programs are
patches, like a digital version of the
kind used to plug a flat tire. Companies
depend aimost exclusively on the
Internet to distribute these files and
control patching costs.

Don't get me wrong. This cynical
view of software vendors doesn'’t tell
the whole story. Sometimes a patch,
upgrade, or update has an egalitarian
purpose. Sometimes a software com-
pany actually finds a way to make the
program run faster and better, or even
adds free new features via an update.

WHY CARE?

What does all this have to do with
the recent viruses | mentioned? Why
bring up the CIH or Chernobyl virus
that wipes hard drives as clean as the
day they were bought? Why mention
the New Jersey-born Melissa Virus
that exposed a weakness in Word's

macro feature and sent a copy of itself
and one of your documents to fifty of
your closest friends? In the case of
ClIH, there were program updates that
would have found the virus when
patched onto their respective antivirus
programs. With Melissa there was a
Word patch out that fixed the macro
vulnerability and would have made the
whole issue moot. Both fixes had been
out for months at the time.

Many people who own a computer
system never think to check if these lit-
tle gems are available or even neces-
sary. Gamers, more than others, have
had a heightened awareness of patch-
es, as their game software and sound-
and video-card drivers are always
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McAfee's Web site provides access to its free Oil Change Online service, which is-made available

through targeted advertising.
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being improved to heighten the multi-
media experience. But even computer
users with productivity in mind can
benefit from such upgrades.

The most important reason to
check for updates and patches
revolves around security/Internet
issues. Any program you have is sus-
ceptible to breech. If there is personal
or financial data entered in such an
application, the need is even greater to
ensure that the program has the latest
updates.

Functionality is the second most
important reason to keep up to date.
Programs that always crash in the
same place, are slow, or have awk-
ward-to-use features can sometimes

[
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ou’re probably

ie problem, and

officient manufac-

the most common
smplaints.

,TY FOREST

everything you touch, look
sruse on a PC has some soft-
piece that can be upgraded.
ware—Ilike joysticks, modems,

-e, video cards, Zip drives, etc.—

ises drivers (little software apps) that

tell the hardware what to do and how
to behave. Over time, the manufactur-
er may have corrected a problem or a
conflict and created a new driver to run
the device more effectively. Any soft-
ware program you use probably has
an update or patch available, whether
it's a Web browser, word processor, or
some little gimmicky thing. Even your
operating system—any flavor of
Windows, the Mac OS, Linux, you
name it—has patches out to upgrade
functionality, resolve conflicts, and
improve security or stability.

Figuring out what to upgrade and
how to upgrade it can be a bit like wan-
dering through a dark forest: you don't
know where you're going, and every-

mEg’Les .com
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Sites like WinFiles.com are great general clearinghouses for updates and patches that most Windows
users can take advantage of.

e
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thing looks the same and different.
There is no edsy way to learn what
needs to be upgraded and what does-
n't; however, there are ways of
automating part or nearly all of the
process.

THE OVERLOOKED
OBVIOUS

Software is becoming increasingly
easy to fix. All that is needed is an
Internet connection. The most user-

EXPAND YOUR KNOWLEDGE! | |
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Electronic Circuif Guidebook Vol 1: Sensors

EEecL[: onic Circuit Guidebook Vol 4: Electro-Optics

339 pages, 7-3/8” x 9-1/4", Samsi# 61098, $29-95 $25.46

Vol 2: IC Timer
240 pages, 7-3/8" x 9-1/4", Sams# 61106, $39-3%5 $25.46

Electronic Circuit Guidebook Vol 3: OP Amps

Electronic Circuit Gui

406 pages 7-3/8"x 9-1/4", Sams# 61132, $23-95 $25.46

336 pages, 7-3/8" x 9-1/4", Sams# 61129, w@s szs 46
Electronic Circuit Guidebook Vol 6: Elecironic Osdillators

273 pages 7-3/8" x 9-1/4", Sams# 61131, $29—95 $25.46

336 pages, 7-3/8" x 9-1/4", Sams# 61185, $25-95 $25.46

Order Indmdually, or Get all 6 for only $127 30'
Offer good thraugh 6/30/99.

To Order, Call 1-800-428-SAMS

Refer to Order Code JCPE1

PRONPY
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Programs like McAfee VirusScan have built-in auto-update features.

friendly programs have a button or
menu option called something like
“click to update.” It then opens your
Internet connection and checks for
itself if updates are available. Antivirus
programs are a good example of soft-
ware with this type of functionality. Not
as user friendly but still helpfu! are pro-
grams that open your browser and
take you to a manufacturer’'s Web site
support page. Software without either
of these features forces you to manu-
ally open your own browser and go to
the manufacturer’s support site. No
matter how you get an update, though,
installing it is usually easy. It's often a
matter of just double clicking it to start
the install. Some of the more automat-
ed programs do it for you.

Windows 98 and Internet Explorer 5
make it about as simple as possible to
update them. In Windows 98 you click
the Update Now icon on your Start bar.

Updates.com takes a few moments to search for “My Updates” —files your personal system can ben-
p P P Y.

efit from.

Internet Explorer 5 is updated as easi-
ly, under its TJools menu. Both had
security patches (among others) avail-
able shortly after their release, making
these features worthwhile almost
immediately.

When downloading a patch or
update, it is important that you down-
load the right one for your software
version. You can usually check the
version of a program on your machine
under its Help menu, in the About tab.
It will list version number, down to the
last decimal place, and sometimes the
date of the version. Often, the right
patch will be for a whole series of ver-
sions, and this will be indicated with a
notation like “update for 3.2.x,” mean-
ing version 3.2.1 or 3.2.2 and so on of
a particular program can be updated
by this patch.

Hardware with an obvious software
component, like a programmable joy-

stick with a software interface or some-
thing more advanced like a CD-R
drive, may either have available a new
driver, new interface software, or both
together.

Hardware without any obvious soft-
ware component, like a modem, is
trickier where version numbers are
concerned, but Windows lends a help-
ing hand here. It will tell you that the
driver you are trying to replace is
newer than the one you are trying to
install if you make a mistake. The best
place to identify a driver's version
number is in the Device Manager,
found under the system icon in the
Control Panel.

The Device manager lists every bit
of hardware installed on your system,
generally by category. Clicking on a
category expands the section to list
every item in it. After choosing the item
in question, clicking on the properties.
button brings up a new series of tabs,
including the driver details tab.

GREAT PLACES TO START

There are a few paths through this
confusing forest of software and hard-
ware, and you don’t necessarily have
to go to a manufacturer’s site to find
what you are looking for. Web sites
such as www.cnet.com or www.win
files.com are depositories of updates
and patches for operating systems,
printers, hardware, games, and almost
anything else that needs a tiny bit of
software to run on a PC. All that is
needed is 1o click on the right link or
request a search. These sites are
extremely useful if you already know
what you want (for instance, a new
Canon BJC 5000 printer driver).

There are also a few update sites
that will inspect your system, tell you

ot e (£

5 S

e

-
i

$21U04108}3 Jeindod ‘555} 1snbny

-
W



Accredited B.S. Degree in

Computers or Electronics
by studying at Home

Grantham C, ollege of Engineering
offers 3 distance education programs:

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

NP
ﬂﬁ\t‘Electronics Workbench Professional 5.0
“\ Nincluded in our B.S.E.T curriculums

-Approved by more than 200 Companies,
VA and Dantes, (tuition assistance avail.)

For your free catalog of our programs dial
1-800-955-2527
http://www.grantham.edu

GCE

Your first step
to help yourself
better your future!

Grantham College of Engineering
34641 Grantham College Road
Slidell, LA 70460-6815
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Fish Lowers Blood Pressure
& Relieves Stress...

They Could Be On To
Sometﬂning,
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Discover the Caribbean aboard a Tall sllip.
6 & 13 day adventures from $650.

For more information call your travel agent

or 1-800-327-2601.
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indjammer
Barefoot Cruises ..

P.O. Box 190120, Dept. 5568, Miami Beach, FL 33119
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what is out of date, and then provide
you with the option to download the
updates right then and there. These
sites range from free to $29.95 for a
year of service. They are convenient,
but you shouldn’t expect them to find
everything that needs fixing (though
they come close to doing so). These
kinds of sites are useful when starting
out, when you are unused to updating
or, since it is all centrally located, when
you have a lot to download.

They are also great training grounds.
You can learn more about what's
installed in your system by watching
and discovering what is out of date
than by manually inspecting your sys-
tem. After a while of observing the
update-site diagnostics, your familiari-
ty with your PC will expand.

Both free and fee update sites work
basically the same way. They may or
may not require you to install a small
program on your hard drive, but either
way when you visit the site, the latter
interrogates your hard drive, presents
you with a list of updates, and waits for
you to choose one or more.

GENERAL RULES OF
THUMB

With all so-called updates, make
sure that the file version you download
is higher and later than the one on
your PC. If it is, and you're ready to go
ahead and install it, follow the instruc-
tions it comes with to the letter and
read all “readme” and text files that
come with the patch, or any documen-
tation linked on the Web site. While
most companies try to make the
process as simple as possible, not
doing it right can cause a lot of grief.
For (a rare) example, to update the dri-
ver for the Turtle Bay Montego li sound
card (sold with most new Dell sys-
tems), a user must first uninstall the
card through the Device Manager and
then uninstall two entries in the Control
Panel's Add/Remove Program app
before installing the new driver. Not
doing so has the potential to lead to all
kinds of grief.

And that's exactly not the point to
updating, upgrading, and patching.
Have fun. Don'’t do it all in one sitting;
you'll be there for hours and possibly
days if you've never done it before.
Once you start, you'll never stop, and
you'll be surprised at how much of
your software needs to be updated
after checking. My guess? All of it. g

TIPS FOR MAIL ORDER
PURCHASE

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

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

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

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

4. Keep 2 copy of all transactions, including
but not limited to cancelied check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesper-
son's name.

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

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

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

8. [fyou are unable to obtain satisfaction from
the seller, contact the consumer protection
agency in the seller's state and your local Post
Office.

if, after following the guidelines, you experi-
ence a problem with a mall order advertiser
that you are unabie to resolve, please let us
know. Write to Advertising Department,
Gernsback Publications Inc., 500B Bi-County
Bivd. Farmingdaie, NY 11735.

Be sure to include copies of all correspondence.



COURTESY-LAMP TIMER
CORRECTIONS

There is an error in the Fig. 2 cap-
tion in my article: “Remote-Controlled
Courtesy-Lamp Timer” (Popular
Electronics, June 1999). Where it
states “make sure that the ‘VT' signal
doesn’'t exceed 15 volts,” it should
read “...doesn’t exceed 5 volts.” It is
correct in the text of the article.

On a different note, the #RF60
matching Transmitter and Receiver
Pair mentioned in the article has since
been discontinued by the manufactur-
er (Visitect, Inc.). They currently offer
Remote Transmitters with 150° range
(RF300T) and 300° range (RF300XT).
The matching Receiver board for use
with either Transmitter is #RF300RM.

One additional source for suitable
Remote Transmitters/Receivers is MCM
Electronics (www.mcmelectronics.com).
They stock kits by Velleman Inc. as
well as pre-assembled units by CEBEK.
Brian Pliler
via e-mail

NETZERO CONFUSION
Your Net Watch column in the July
1999 issue was terrific. | would love to
have free Internet access; however, |
can't figure out how to dial 888-NET-
ZERO. There's no “Z" on my phone.
Bill Garver
via e-mail

Sorry for the confusion. While some
phones do come with the letters “Q”
and “Z" associated with the “1” button,
many do not. To dial 888-NETZERO,
use 888-638-1376.

—Editor
LETTERS MISSED AND A
CORRECTION

The June issue of Popular

Electronics gave me a big surprise.
The Letters column was missing. In
the past, | have enjoyed seeing others’
comments, views, and suggestions.

I am also writing to correct the
schematic in the article: “Tele-
Computer  Controller”  (Popular
Electronics, June 1999). Pin 10 of
{C2 should go to the +5V line and the

LeTTERS

intersection of R14 and R10 should go
to IC2 pin 16. Those using the parts-
placement diagram will find that the
board and the diagram are correct—
the aforementioned mistake was only
in the schematic.

G.B.

Montreal, Canada

Thanks for your observation of the
discrepancy between the schematic
and PC board. You're right; the latter
and the parts-placement are correct.

Never fear, we have not discontin-
ved the Letters column, as you no
doubt noticed. What happened was
that in the June issue there were no

KEEP IN TOUCH

We appreciate letters from our
readers. Comments, suggestions,
guestions, bouquets, or brickbats ...
we want to hear from you and find
out what you like and what you dis-
like. If there are projects you want to
see or articles you want to submit—
we want to hear from you. And now
there are more ways than ever to
contact us at Popular Electronics.

You can write via snail mail to:

Letters

Popular Electronics
500 Bi-County Bivd.
Farmingdale, NY 11735

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 letters.

Send e-mail to:

peeditor@gernsback.com

Of course e-mail is fast.

Check the end of your favorite
columns, too. Many of them list indi-
vidua! e-mail addresses for their
respective authors.

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

corrections to be published and no bits
of information that were time sensitive.
Due to space considerations, Letters
was omitted, and some of its contents
saved for July.

We apologize for any confusion this
might have caused.
—Editor

A REQUEST

| enjoyed your home-automation
issue of Popular Electronics (June
1999). It was nice to see such a well-
rounded combination of circuits that
appeals to some of us older folk as
well as to the computer generation. I'm
looking forward to building the “Lamp
Timer.” As for the PC-related projects
you're running, they're getting me
interested in having my grandson
teach me a thing or two about the com-
puter in his living room!

If you plan on doing any more
home-automation type articles, you
should consider doing security pro-
jects. 1 can't imagine a neighborhood
anymore that couldn’t benefit from sur-
veillance cameras, motion sensors, or
some other devices that can bring
some peace of mind.

H.S.
Philadelphia, PA

We always appreciate a good sug-
gestion. As it turns out, we do have a
couple of stories in the works that
might fit some of the applications you
touched on. While we can't promise a
comprehensive security issue in the
next few months, we can certainly
guarantee that you'll be seeing cam-
eras and other covert gadgets.

—Editor

HAVES & NEEDS
| am fooking for an {C, quad. op-amp

from Fairchild: nA4316. I’d also be will-

ing to buy another chip that replaces it,

if any such substitution is available.
Any help would be greatly appreci-

ated—thanks in advance.

Jose Vitale

PO. Box 1147

Orlando, FL 32802

Fax: 407-841-1440
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THE RIGHT ANTENNA, 2nd
EDITION
by Alvis J. Evans

With easy-to-understand text and
clearly illustrated examples, this book
gives readers the confidence to
choose and set up the antennas that
meet their needs. The author explains
how antennas work and provides clear
information on a wide variety of anten-
nas, separating them into TV and FM
for discussion purposes.

The basic concepts of cellular tele-
phone systems operation are explained
and the most popular antennas are
discussed. A separate chapter is
devoted to interference and antennas
used by hams for antenna band oper-
ation. There is also a chapter on SW
antenna projects that can be con-
structed easily. This edition also
includes informative chapters on DSS
and other satellite TV antennas.

The Right Antenna, 29 Edition
costs $24.95 and is published by
Prompt Publications, Howard W. Sams
& Company, 2647 Waterfront Parkway,
East Drive, Indianapolis, IN 46214-
2041, Tel. 800-428-7267; Web:
www.hwsams.com.

SERVICE SUPPLEMENT
from Contact East, Inc.

Filled with products for testing, repair-
ing, and maintaining electrical and
electronic equipment, the 56-page cat-
alog features tool kits, test equipment,

and supplies. Among the products
highlighted are the latest DMMs and
oscilloscopes, power supplies, cable
testers, tool cases, shipping contain-
ers, label printers, precision hand
tools, cordiess drivers, telecom test
sets, magnifiers, soldering supplies,
and ESD protection equipment.

There is also a 16-page special
section of standard, custom, and mod-
ifiable tool kits. Brand names include
Fluke, Tektronix, Hewlett Packard,
Huntron, BK Precision, APC, Harris,
Ideal, Brady, Xcelite, Lindstrom,
Weller, Pace, Hakko, Loctite, and 3M.

The Service Supplement is free
upon request from Contact East, Inc.,
335 Willow Street, N. Andover, MA
01845; Tel. 800-225-5334 or 978-682-
2000, Fax: 978-688-7829;, Web:
www.contacteast.com.

THE DIGITAL SIGNAL
PROCESSING HANDBOOK
by Vijay K. Madisetti and
Douglas B. Williams

This complete guide to the field of dig-
ital signal processing outlines both
introductory and specialized aspects
of information-bearing signals in digital
form. It also explores the use of com

=BooksNow To order books

in this maga-
zine or, any book in print. Please call
anytime day or night: (800) BOOKS-
NOW (266-5766) or (801) 261-1187 ask
for ext. 1456 or visit on the web at
http://www.BooksNow.com/popular-
electronics.htm.

Free catalogs are not available.

puters and special-purpose digital
hardware in extracting information or
transforming signals advantageously.

Subjects covered include telecom-
munications, computer engineering,
acoustics, seismic data analysis, DSP
software and hardware, image and
video processing, remote sensing,
multimedia applications, medical tech-
nology, and radar and sonar applica-
tions. The complete range of DSP is
presented—from theory to application,
from algorithms to hardware. Also dis-
cussed are the current and future
directions of DSP applications.

The Digital Signal Processing
Handbook costs $129.95 and is pub-
lished by CRC Press, 2000 Corporate
Bivd.,, N.W., Boca Raton, FL 33431;
Tel. 800-272-7737 or 561-994-0555;
Fax: 800-374-3401; Web: www.crc
press.com.

VALVES FOR AUDIO
FREQUENCY AMPLIFIERS
by E. Rodenhuis

Originally published in 1954 and now
reprinted, this is one of the Philips
Technical Library’s books on vacuum
tube audio. It joins a growing collection
of reprinted classic books on tubes,
highlighting the tremendous resur-
gence of interest in this old-becomes-
new-again technology.

PRILIPS TECHNIC AL LiBrary

[ €. RODENHUIS
VALVES FOR
AUDIO FREQUENCY

AMPLIFIERS
With Full Details for
Building Eight Clreuits

REPRINTED AMD OISTRIBUTED BY
AUDIO AMATEUR PRESS

This is a practical guide for those
who want to design and build electron-
ic projects with vacuum tubes.
Beginning with a set of rules for build

(Continued on page 87)



New Features

You can personalize the tone of the built-in 16-color
pallet by setting RGB (brightness) ievel.

Copying

Areas of the screen can be selected and copied onto

other screens.

“speciicaton— V@ | 4TD4141 |

lLeo

| Expanded Flash Memory

5.7-inch, color STN | 10.7-inch, color TFT

| 5.7-inch, monochrome | TN | 10
640 X 480

Images imported from digital cameras or other
sources can be easily bitmapped and registered on
screens or keycaps. (The demonstration fish was
created with the Development Support Tool.)

Key matrix input
| Key size (mm)
Power supply

Screen-to-Screen Group Move Dimensions (mm)

; ; ol i i1 320 X X
Image Manipulation g Res?lutlon = % 320 X 240 . 320 X 240 o X480 |
o) }_Mailmu_m digits 0 columns X 30 lines | 40 columns X 30 lines | 80 columns X 60 lines.

| | Effective display area (_m@ |

116 X 87 116X 87 211X 158

| 1oxs — 10X6 13 X 10 (640 X 480) |
| 12x14 12x14 ~ 15X15
| BVDCO08A |  B5VODC 1A "5V DC 1.2A

W189 X D112 X H32 | W189 X D112 X H32 | W272 X D205 X H43

Screen data can be selected, grouped and moved to Standard price

] $555 | s7a | $1225 |

other screens.

¥ Escutcheons and cases available for all models.

Mlvia RS-232C communications, simple commands let you eéasily display
characters, draw graphics or coliect key-input information.

MThe built-in display memory can hold 4 full screens, making paging and
other screen operations more convenient. (Up to 54 screens can be added
with the Expanded Flash Memory.)

MExpansion features ¢an be easlly used with the Development Support Tool
optional software.

MA wide array of characters can be displayed including kaniji, kana, alphabet,
numerals and special patterns.

BKey-input can be selected between polling and Interrupt.

MEguipped with buzzer ONVOFF and backiight ON/OFF commands.

BCharacters can be displayed as large as 64 X 64 dot.

BEasy backlight replacement (for color LCD models).

BPortrait monitor and RS485 modz| are avallable as special specification.

URL = http://www2.dango.ne.jp/onomichi/inh/

E-mail = inh@orange.ocn.ne.jp

]NH International Hanbai Co., Ltd

22-30 Kanda-cho, Onomichi, Hiroshima, 722-0016, Japan

—
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Sleep Tight!

Study after study shows that
Americans are starved for sleep.
Many of us just can’t seem to put
aside the eight hours out of every
24 that experts recommend for
shut-eye. But if your sleep depriva-
tion stems from sleep quality, not
quantity, you might just want to help
yourself get some refreshing rest with
the Sleep Machine ($39.95) from
RadioShack.

The Sleep Machine produces six
different sound effects intended to
help you relax and fall asleep “natu-

rally.” You can opt to be lulled by the
soothing sounds of a babbling brook
or a tropical rainfall, lose yourself in
the rhythms of a train or the pound-
ing surf, be borne away on a gentle
wind, or slip into some more generic
“night sounds.”

A sleep feature can be preset to
shut off the system after 30, 60, or 90
minutes. You can listen to the speaker
built into the main unit or to the pil-
low speaker that doesn’t disturb any-
one else who might be trying to get
some shut-eye in an even more nat-
ural way.

Reading, Writing, and
CD-ROMs

Ever wish you had so much space
on your hard-disk drive that you’d

never have to worry about running
out of room? The SCW-230 CD-
R/RW drive ($279) from Samsung’s
Storage

System
Division can make you feel that you
have just that.

The SCW-230 offers 6X read and
2X write speeds, a 1MB data buffer,
and a 350-ms seek time. The ATAPI
drive comes packaged with
everything needed for easy
setup, including an audio
cable, driver diskette, soft-
ware driver, one CD-RW disc,
one CD-R disc, Adaptec’s
DirectCD Easy CD Creator
software, and a user’s manu-
al/installation guide.

It records up to 650MB of
data per disc and uses the
ANSI standard multimedia
command set for maximum
compatibility with software
applications. The OPC error-reduc-~
tion system ensures the ability to
record to discs that have gotten some
fingerprints or dust on their surfaces.
The SCW-230 offers several record-
ing methods, including Disc-at-Once
(DAQ), Track-at-Once (TAO), multi-
session, and fixed and variable pack-
et writing.

Storage Media Storage

Once you start dubbing your own
CD-ROMs, you’ll probably find your
collection growing in leaps and
bounds. Case Logic offers CD-ROM
storage solutions with its KSR line of
cases made of durable, leather-like
Koskin. The material is weather-
resistant, and thick foam padding
adds extra protection. The organizer

line features patented ProSleeve tech-

nology with double-sided black pages

that protect the delicate surface of

the discs. A convenient thumb cut

makes it easier to remove discs from
its pages.

The three models in the line are
designed to reduce desktop clutter
and provide a means of safely
transporting CD-ROMs for mobile

use. The KSR-24 holds 24 CD~-ROMs
or 12 discs with instruction booklets;
the KSR-48 holds 48 discs or 24 discs
with booklets, and the KSR-72 holds
72 CD-ROMs or 36 with booklets.

The
$11.99, $16.99, and $24.99, respec-
tively.

CD-ROM organizers cost

Radar/Laser/Safety
Detector

The Performance Solutions line of
“radar” detectors from Beltronics
includes the high-end model BEL 880
($239.95), which offers optimum
sensitivity on all bands, including X,
City X, K, Super Wideband Ka, laser,
and instant-on detection. It also can
pick up Safety Warning System (SWS)
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signals that, when transmitted, warn
drivers as they approach potential
hazards such as construction sites or
accident scenes.

The BEL 880 features patented
“Total v

LA
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Tracking
Laser” technol-
ogy, which is said to ensure 360-
degree laser protection. Twin laser
ports, with front and rear detection
diodes, are designed to capture dif-
fused energy far outside the main
laser beam for superior off-axis cov-
erage and a wide field of view.
The unit’s improved design is said
to increase detection distance by a
factor of two and reduce “falsing”
alarms associated with highly sensi-
tive radar devices. The detector pro-
vides digital voice prompts and/or
audio alerts for X/K/Superwide
Ka/radar, laser, and SWS modes. It
also features a dot-matrix LED dis-
play to identify the radar band and
signal strength via a bar graph and
also to show feature selections, dis-
play FCC-approved SWS messages,
and to indicate the presence of laser
speed traps.

Road Warriors

Psygnosis brings road rage to the
PlayStation and PC with Rollcage
($44.95 and $49.95, respectively), an
“ultra-destructive, no-rules racing
game.” It’s filled with fast and furi-
ous, armed and dangerous vehicles,
capable of incredible speeds and out-
landish maneuvers. Forget about
staying on a track—these low-slung
machines can race along walls and
ceilings. Their indestructible designs
allow them to survive death-defying
flips, drops, and crashes, and keep on
racing,.

Winning requires more than mere

speed. The vehicles are battle ready,
and you pick up more weapons as
you go. Playing dirty is encouraged—
it’s the only way to win this non-stop
battle for road supremacy.

The game includes 20 tracks.
Besides the 10 league tracks, three
tracks designed for multiplayer gam-
ing, and a practice track, there are
several “ultimate-skill hidden tracks”
that are located in four unusual rac-
ing environments where “the unique
effects of alien gravity and local

weather can hugely affect the driving
conditions.” LAN and Internet play is
supported on the CD-ROM version. A
split-screen mode is included on both
platforms.

Pager-Watch Combo

When a watch beeps, it’s because
an alarm has been set as a reminder,
right? Well, usually. But it that watch
is the BeepwearFPRO pager-watch
($159; paging plans start at $3), that
beep might be a page. Made by
Beepwear Paging Products, a joint
venture between Motorola and
Timex, the device is touted as the
world’s smallest (1.3 ounces)
alphanumeric pager. It incorporates
patented Timex Data Link technology,
which allows you to download sched-
ules and contacts from a desktop PC
and store up to 150 telephone and
name entries. A tiny receptor on the
watch face converts digital informa-
tion from flickers on a PC monitor
into stored text; the watch can serve
as an instant link to daily calendar
and scheduling information. Timex
Data Link software is included on a
CD-ROM.

The BeepwearPRQ is also the first
personal electronics communications
device to use SkyTel’'s FLEX paging
network to set and maintain accurate
time ever when changing time zones.
From the moment the watch battery is
inserted, a paging signal sets the watch
to the correct local time. Whenever
you enter a new time zone or
encounter a Daylight Savings change,
the watch resets automatically. No
more will you have to remember to
change it by hand.

The pager-watch can receive e-
mail and can be programmed with up
to 10 different alarms as daily,
monthly, or yearly reminders of
meetings, appointments, or anniver-
saries. The alarms can be set manual-
ly, by PC, or via a page. The paging
function also allows someone to send
you a page to inform you of a sched-
ule change and simultaneously set an
alarm to rentind you of that change.

Now you
won’t have
a n y
excuse
f or

e

being
late,

missing
a n
appoint-
ment, or
forgetting
your anniversary! (And they call that
progress....). Of course, being human,
we can still forget or ignore the
reminders.

STAR LIGHT, STAR
BRIGHT

“Did you ever think about the uni-
verse?” That phrase might sound like
a relic from the psychedelic 60s, but
we’re serious here. The truth of the
matter is that most of us haven’t
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zivenn much thought at all to the stars
and planets that populate the heavens
above us,

There were times in human histo-~
ry when the night sky was firmly
entwined with religious and magical
rituals, when people were intimately
famiiiar with the consteiiations and
the legends spun around them, when
the stars were used to guide travel-
ers—and when stargazing, instead of
television watching, was entertain-
ment at day’s end.

But in today’s world, our time is
spent indoors. Our electric lights have
dimmed the stars, and the limited
astronomical information dished out
in our high-school science classes has
removed much of the mystery and
magic from stargazing. Maybe a few
of us glanced uneasily heavenward
following last year’s releases of
Armageddon and Deep Impact, But,
in general, unless we’re vacationing
far from the city lights or helping the
kids with a science project, we don’t
have the time or the inclination to
study the stars or to appreciate the
majesty of the night sky.

Most of us can pick out the Big
and Little Dippers, and perhaps the
North Star, but that’s as far as our
knowledge goes. And that’s a shame,
because the same spectacular stars
that entranced hundreds of genera-
tions of our ancestors are there for
our enjoyment and enlightenment.

Now it’s easier than ever to deter-
mine precisely which stars and con-
stellations are in view, and to learn
more about the universe in which we
live, thanks to two different (but
compatible in spirit) consumer-elec-
tronic products. From Excalibur
Electronics comes the Night
Navigator ($129.95), a handheld
computer-based device that displays
an image of the actual night sky
above you and offers color-coded
charts that explain what you’re see-
ing, based on the location, time, and
date that you input. For those who
prefer to do their stargazing from the
comfort of their desks, there’s the
Planetarium Gold CD-ROM Gift Set
($39.95) from JC  Research.
Planetarium Gold offers various
views of more than 20 million stars,

galaxies, constellations, comets, and
planets. View the heavens from any
spot on Earth or get a close-up with
the Hubble Space Telescope view.
Then pull out the included stellar
scope and compare what’s on your
screen with what’s in the sky. Before
you know it, you’ii be an amateur
astronomer.

The Night Navigator

The notebook-size (10 X 12 X 1-
2 inch) Night Navigator requires two
hands to hold comfortably. Its top
panel is dominated by a six-inch-
square “sky chart display.” Below that
are a small LCD readout and control
buttons. Three battery compartments
on the rear panel hold a total of four
AA and two C cells (not included).
Don’t try to install the batteries by the
light of the moon; the two AA com-
partments are fastened by
tiny screws that are
easily  misplaced
even in well-light-
ed areas.

Setup requires
inputting the cur-
rent time and
date (including
whether or not |
Daylight Savings
Time is in effect)
and your location
(latitude, and
“magnetic” and
time zones, all of
which can be
found on the maps
provided in the man-
ual). If you bring the
Night Navigator on your vacation
travels, you’ll need to reset it to reflect
it your new location and time zone.

The Night Navigator offers two
modes: Find and Identify. In Find
mode, you can search for specific
stars, planets, or constellations. The
“+” and “—” keys are used to select
the category and scroll through the
options displayed on the small LCD. If
you’re looking for the Big Dipper, for
instance, the display would show the
constellation’s name and might say
“viewable C15” above it. That lets

you know that the constellation is vis-
ible, and that map C15 shows the
current position of the Big Dipper
relative to your time and location.
(The first time we pulled the
Navigator out of its box, in our office,
every star, planet, and constellation
was labeled “not viewable”—due to
daylight, of course.) Press the sCROLL
key to reach that map, and the Night
Navigator literally scrolls through the
sky charts that are rolled up inside it.
You can even hear the mechanics
whirring as the charts scroll. It might
not be particularly high-tech, but it
works. And it’s a tremendous
improvement over carrying one big
cardboard map of the entire night
sky, and a flashlight with which to
read it.

The Night Navigator provides 16 sky
charts. Each is a circular map of a seg-
ment of sky, showing the principal
stars in red, with red lines connecting

the stars within each constel-
lation. The green lines
show the ancient
Greek inter-preta-
tions of the constel-
lations, from which
their names were
derived. Those
names appear in
green along the
outside of the cir-
cular map outline.
The names of near-
by constellations—
those falling just
outside the map’s
boundaries—are
printed in red.
You can adjust the
brightness of the backlit
display and the control buttons so
that they are easily seen, but not dis-
tracting, in the darkness. A built-in
magnetic compass allows the Night
Navigator to determine which direc-
tion you must face so that the dis-
played map matches your view. The
LCD readout tells you which way, and
how many degrees, to turn. (It might
say: “Viewable 060. <—Turn 336.”)
The Night Navigator beeps and a red
light comes on when you’re facing
the right direction. Next, the unit tells
you how far it must be rotated so that



it is properly aligned with the view.
Once again, it will beep, and a second
red light will come on. When the
beeping stops, the Night Navigator is
properly oriented to your view of the
sky. Finally, the LCD tells you where
to look—Ilow, mid, or high in the
sky—to find the object that you are
seeking.

The Night Navigator provides an
easy, hands-on approach to astrono-
my. Perhaps our imaginations have
been dulled by too many nights spent
contemplating the TV instead of the
stars, but without the red lines con-
necting the stars, and the turquoise
drawings of their namesakes, we’d
have a hard time identifying Orion as
a hunter, or Aquarius as a woman
pouring water from a jug. The Night
Navigator made finding and learning
the constellations fun instead of frus-
trating—and that was especially true
for kids.

We all got a kick out of locating
and identifying planets (many of us
had thought that they were just
bright stars). The manual offers
dozens of helpful hints and interest-
ing trivia, including: “To find a plan-
et, look for a bright point that is not
on your chart! Planets, from the
Greek for ‘Wanderers, travel through
the sky, from one zodiacal constella-
tion to another... Planets are general-
ly bright and don’t twinkle as much
as stars, offering a steadier light.” The
manual also offers “guided tours” of
the seasonal night skies, pointing out
special things to look for at different
times of the year.

Far more detailed information can
be found in the included brochure,
Navigating the Universe. The 42-
page booklet was written by Sam Lee,
the inventor of the star-finding sys-
tem on which the Night Navigator is
based, with teacher and author Al
Lawrence. It is full of FAQs (ranging
from “Why is the sky blue?” to

Gizmo is published by Gernsback
Publications, Inc., 500 Bi-County Blvd.,
Farmingdale, NY 11735. Senior Writers:
Christopher Scott and Teri Scaduto.
Copyright 1999 by  Gernsback
Publications, Inc. Gizmo is a registered
trademark. All rights reserved.

“What is the Doppler Effect?”); a look
at our closest neighbors in the uni-
verse and our position relative to
theirs; a discussion of attempts to
measure the universe, “The Secret
Lives of Stars,” which takes into
account the Big Bang theory and
black holes; and pointers on watching
meteor showers. It also examines the
possibility of life on other planets,
offers advice on making observations
of the night sky, and provides helpful
charts. The booklet is a pleasantly
written, concise short course on
astronomy—easy reading that com-
plements the Night Navigator, and
includes some colorful photographs
of the planets.

If you find your curiosity piqued
by the Night Navigator and
“Navigating the Universe,” you can
check out www.excaliburelectron
ics.com to find monthly updates
(written by the same authors) on
what to look for in the night sky. In
“Navigating the March Sky,” for
instance, they point out that Mercury
is visible in Pisces at the beginning of
the month, that Venus “continues to
climb toward a March 19 rendezvous
with Saturn”; that Jupiter and Saturn
will be visible; and that Mars “shines
brilliantly throughout the spring
months and well into summer.” The
update tells you which Night
Navigator charts to use for March
stargazing, and presents a March cal-
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endar of celestial events, including
two full moons.

The Night Navigator might not be
particularly high-tech, it doesn’t have
any bells or whistles, and it’s not
exactly streamlined or pretty. Its ele-
gance lies in its laid-back but efficient
approach to introductory astronomy.
It’s easy enough for anyone in the
family to use, and it’s exciting to
match the sky chart to your own view
of the sky. And we’re not sure which
is better: That the Night Navigator
inspires kids to ask questions like
“Why does the same side of the Moon
always face Earth?” or “What is a
black hole?”—or that “Navigating the
Universe” provides the answers!

The Armchair
Astronaut

Planetarium Gold: Complete Guide
fo the Cosmos takes a more sedentary
approach to star-gazing. You can get
comfortabte, pop in a CD~-ROM, and
explore the universe without leaving
home (or even glancing out a win-
dow). You have your own planetari-
um at your fingertips.

The disc contains a huge amount
of information and seemingly count-
less images—many from the unique
and up-close viewpoint the Hubble
Space Telescope. The program dis-
plays some 260,000 stars. More than
180 galaxies, star clusters, and nebu-
la can be viewed, as well as 88 con-
stellations with or without their lines
and boundaries. You can see—in real
time—the relative positions of the
sun, moon, and planets; the phases of
the moon; and the changing sky.

The main screen is a silhouette of
the horizon, with scattered buildings
and trees huddled under an enor-
mous sky. That sky is populated with
the actual planets, stars, and other
heavenly bodies that would appear in
the sky at the place and time you
specify. The sky realistically brightens
at dawn, dims at dusk, and falls dark
at night.

The software allows you to view
the sky from any position in the
world (by inputting latitude and lon-
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allows you to see what the ancient
Greeks saw when they looked sky-
ward and named the constellations,
and to see how the planets were
aligned at the exact moment of your
birth. You can view simulations of
upcoming astronomical events, such
as solar and lunar eclipses; the grand
planetary conjunction, set to occur

Saturn - November 1996

dried look at the universe.
Planetarium Gold packs in a lot of
information, but packs very little
punch. The female voice that narrates
many of the animated sequences
speaks in a computerized, clipped
British accent, completely without
inflection or spirit (and certainly
none of the personality—or psy-

17 els| ——

The progran’s “telescope view” provides inleresting shots of planets. According to the voice-over
accompanying this photo, “This is a rare view of Saturn’s rings seen just after the sun has set
below the ring plane. The perspective is unusual because the Earth is slightly above Saturn’s rings
and the sun is below them. Normally, they would be fully illuminated by the sun.”

on May 5, 2000, when Mercury,
Venus, Earth, Mars, Saturn, and
Jupiter will be aligned; and the return
of Halley’s Comet on July 31, 2061.
Sounds pretty cool, doesn’t it?

Well, it is—and it isn’t. If you’re
an amateur astronomer, you’ll love
the unique views and in-depth infor-
mation that’s provided by Planet-
arium Gold. Ditto if you’re trying to
come up with a new angle for the old
solar-system science-fair project or
are researching a paper for your
astronomy class.

But Planefarium Gold is not 2001:
A Space Odyssey, with its grandeur
and mystery. Nor is it Star Wars, with
its action~packed adventure—or Star
Trek, with its sense of discovery and
fun. The program takes a cut-and-

chosis—of 2001’s HAL). Even the
Trivia Quiz more closely resembles a
pop quiz in astronomy than any
game. It poses questions, and it sup-
plies the answers. It doesn’t give you
points for correct answers or let you
compare your score with those of
other “players.”

The Planetarium Gold Gift Set
comes with a stellar scope, a small
telescope-like device designed to take
the place of paper star charts. Setup
involves aligning the time and date
units on the side of the scope, insert-
ing the proper latitude adjuster ring
(four are supplied: 50° to 60°, 40° to
50°, 30° to 40°, and 20° to 30°), and
focusing the lens to compensate for
your eyesight. The clock dial is also
marked with N, S, E, and W.

Whichever direction you face, the
corresponding mark should be facing
down. (For instance, if you want to
observe the western sky, hold the stel-
lar scope so that the W is facing
toward the ground.) The view shown
inside the stellar scope should closely
resemble the night sky above you.

We enjoyed giving Planetarium
Gold a workout. Perhaps it’s because
we have an innate interest in the sci-
ences, although we’ve always been
weak in astronomy. All the informa-
tion we wanted was there, and we
even began to feel “in command” of
the night sky as we created simula-
tions of astronomical events and
viewed “time-lapse” versions of the
heavens.

Had we not had that innate inter-
est, however, Planetarium Gold
would have left us cold. Although it’s
a fine program, don’t expect it to turn
your jaded teenager into a budding
Copernicus.

The Next Wave

We had a Bose Wave Radio on the
nightstand for a few years. It kept
accurate time, didn’t take up much
room, had a neat little remote con-
trol, and it even had an audio-in jack
for our portable CD player. Most

important, the Wave Radio sounded
terrific—at least until that unfortu-
nate incident with a cat, a moth, and
a glass of water left carelessly atop
the radio. The radio ended up on our
basement fix-it bench, awaiting the
day when we come up with enough
time to actually repair anything down
there.

In the meantime, Bose has come
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up with a new and improved version:
The Wave Radio/CD ($499).
Standing only Ys-inch taller than the
original model, the new unit incorpo-
rates a full-featured CD player.
Otherwise, it retains the same shape
and audio quality as the original.

It’s been several years since we
reviewed the Wave Radio, so let’s
recap some of its most pertinent fea-
tures. At the top of the list is the
patented wavcguide speaker technol-
ogy that manages to produce deep
bass from a very small driver and
enclosure. (The Wave Radio/CD
measures just 4°/s X 14 X 8%z inch-
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es.) The waveguide efficiently trans-
fers energy from a small driver over a
wide range of bass frequencies. The
27-inch waveguide is folded into
intricate patterns to fit inside the
Wave Radio/CIDY’s compact enclosure.

The system includes an AM and
FM stereo radio and a dual alarm
clock. 1t provides 12 radio presets (six
AM and six FM), inputs for an addi-
tional sound source, and a battery
backup to save the alarm settings and
station presets in case of a power fail-
ure. (Batterics are included for the
remote control as well as for the
backup memory.)
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The Wave Radio allows you to fall
asleep listening to one station and
wake to a different one in the morn-
ing. You can even program it so that
the wake-up station comes on at low
volume and gradually increases until
it reaches your preferred “wake up”
setting. A credit-card-sized remote
control allows easy operation from
either side of the bed (which comes
in handy when the one unit is used as
an alarm clock for two people who
wake at different times), or from
across the room—which is the
acoustically proper location for the
system.

The remote control can be used to
operate the radio and CD player,
including volume and mute controls,
tuning the radio up and down the
dial or selecting preset stations, and
scanning or skipping CD tracks. A
small square of self-stick Velcro can
be used to mount the tiny remote in a
convenient location. If you constantly
misplace remotes (as we do), we’d
recommend adding a couple of extra
mounting squares so you’d have one
on each nightstand and one on the
radio itself. The tiny remote manages
to slip beneath pillows, fall under the
bed, get closed inside the book you
were reading before falling asleep,
and otherwise disappear into thin air.

The same controls are found atop
the Wave Radio/CD, along with those
needed to set the two alarms and to
select the CD mode (random or
repeat). The sleep/snooze button
is by far the largest, and is easily
distinguishable by touch thanks to
three raised dots on 1ils surface.
Unfortunately, all the other buttons
are too similar. They’re not segregat-
ed by function, and it’s far too easy—
when groping in a sleepy stupor—to
hit the wrong one.

Using the Wave Radio/CD—
whether as a radio, CD player, or
alarm clock—is simple and straight-
forward. So is setting the time and
alarms and programming in the pre-
set stations. The CD compartment 18
built into the top of the unit, tucked
neatly beneath the control panel.
There is no powered mechanism to
open the compartment; it simply lifts
up. All of the usual CD features and
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modes are provided, and all are easy
to access.

(It’s occurred to us that the prod-
ucts that are most intuitive to use—
the ones with which you can get by
on the basics without referring to the
user’s manual—are those that come
with the clearest, most well-written
instructions. The Wave Radio/CD is
no exception—its manual is concise,
heavily illustrated, and has both a
table of contents and an index.)

An AM antenna is built into the
radio, and it’s possible to adjust the
AM reception by rotating the radio
from side to side. The power cord
serves as the FM antenna, although
there’s also a connector for an exter-
nal FM antenna. Reception was better
than that of most stereo receivers
available today.

One of the best things about the
new Wave radio is that it eliminates
the need to keep a portable CD play-
er on the night table. Now there are
no more wires—unless you decide to
take advantage of the new unit’s
inputs and hook up, say, a TV or com-
puter. Adding the Wave Radio/CD to
the typical TV and VCR found in a
bedroom can significantly improve
their sound. _

Should you decide to use the sys-
tem in a home office, your PC can be
connected to it for improved sound
from games and other programs.
Note that the Wave Radio/CD’s
speakers are not magnetically shield-
ed, so the radio must be placed at
least 12 inches from a TV or monitor
to avoid any interference. It’s also
possible to connect powered speakers
(with volume control) to the Wave
Radio/CD, or to use it as an extension
of the Bose Lifestyle music system.

Wherever and however you
choose to use it, you’re sure to like the
sound generated by the acoustic
waveguide, and the convenience
offered by this streamlined audio system.

Running Hot and Cold

When we had an addition put on
our house a couple of years ago, we
had the contractor make the upstairs
a separate heating zone. Downstairs,
we have a pretty accurate thermostat.

Set it at 65°, and it will be comfort-
able. Upstairs, it’s a different matter
altogether. The numbers printed on
the face of that thermostat have no
discernible relation to the tempera-
ture. Sometimes a slight adjustment
causes the temperature to spike or
drop dramatically; other times, a good
spin of the dial has no obvious effect.

==

Yes, we could just replace it. In
fact, that’s item number 78 on our
indoor to-do list (which loses prece-
dence during the warm months to the
just-as-lengthy outdoor to-do list). In
the meantime, we can set Oregon
Scientific’s Model EMR-812A
($78.95) cable-free thermometer on
our kitchen counter. From there, it
can conveniently show us if we’re
wasting fuel oil heating the upstairs
to 95 degrees when no one’s even up
there, or if we’re in for some shock-
ingly cold feet when we go upstairs to
bed.

The EMR-812 is an indoor/out-
door thermometer that can monitor
up to three different areas of the
home and yard. It comes with a main
unit with built-in temperature sensor
and a large LCD readout. One weath-
er-resistant remote sensing unit, with
its own LCD readout to show the tem-
perature wherever it is located, is also
included. Two additional remote sen-
sors can be added. The standard unit

(model THR-128) costs $29.95, and a
weatherproof, wired probe (model
THC-128), intended for monitoring
swimming pools, spas, or aquariums,
costs $35.95. The remote units use
radio frequencies to send tempera-
ture data to the main unit from as far
as 120 feet away. Each runs on two
AAA batteries.

The main unit, which is powered
by two AA cells, can be wall mounted
or propped upright on its table stand.
Its most distinctive feature isa 2~%2 X
3-inch display—large enough to be
seen clearly from across a room.
Below the display are three blue but-
tons; two speakers round out the
front panel. The CHANNEL button is
used to select channels when more
than one remote sensor is in.use. The
MEMORY button is used to recall the
minimum and maximum tempera-
tures; the CLEAR button erases those
temperature limits.

As soon as the batteries are
installed, the main unit begins
searching for signals from the remote
sensors. The display is divided into
two sections. The upper portion
shows the temperature at the remote
location, while the lower line shows
the temperature at the main unit. All
readings are continually updated at
30-second intervals. The upper por-
tion also includes a “kinetic wave”
display that indicates signal strength,
and a temperature trend icon—an
arrow pointed upward, downward,
or horizontal depicts rising, falling, or
steady temperature.

The EMR-812A allows you to set
minimum and maximum tempera-
tures for each zone. If the reading
drops below (or climbs above) the
programmed “comfort zone,” an
alarm will sound. The buttons used to
set the high/low temperatures and to
turn off the alarm are found on the
rear panel of the main unit.

The wireless configuration makes
it easy to track temperatures from
floor to floor, inside and outside.
Monitor the temperature out in the
garage, down in the wine cellar or
workshop, or in the garden or green-
house without running lengths of
cable all over the property. Keep tabs
on the temperature in your swim-
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ming pool or aquarium with the
THC-128 probe. Or, in our case, keep
the upstairs heat on an even keel,
avoiding high oil bills or pneumonia-
inducing chills.

GIZMO NEWS

Future Computers?

What’s in store for the manufac-
ture of computers? DNA, says one
research team. Laser-tooled chips,
postulates another.

Researchers at the University of
Basel in Switzerland discovered that
DNA can act as an electrical conduc-
tor, operating as efficiently as a good
semiconductor, but not as well as
copper. According to Hans-Werner
Fink and Christian Schoenenberger,
DNA strands could be used to build
tiny electrical devices—if the strands
could be made with an “on/off”
switch to control the current flowing
through them.

A DNA strand is much smaller and
more regular than any metallic wire.
A strand is 44/1000 of the diameter
of the average human hair (or two
billionths of a meter thick). What’s
more, it might be possible for DNA
strands to wire themselves together.
The researchers noted that the mole-
cules at the end of DNA strands will
attach themselves to some other mol-
ecules. That opens the possibility of
creating a wiring grid by laying down
those target molecules as terminals
and letting the DNA strands attach
themselves.

Meanwhile, a team at the National
Institute of Standards and Technology
(NIST) in Gaithersburg, Maryland,
have invented a device that shoots
streams of atoms in any direction,
just as a laser sends out beams of
light. Such an “atom laser” might be
used in a new tool for making tiny
computer chips, according to William
D. Phillips, who headed the develop-
ment team.

“An optical laser works by sending
out a very narrow beam of photons,”
said Phillips. “An atom laser works

like a light laser, except it is sending
out atoms instead of photons.”

The concept behind the atom laser
is not new. In fact, it can be credited
to Albert Einstein, who suggested 70
years ago that matter would reach a
bizarre state if all the atomic motion
in a cloud of atoms could be brought
to a near standstill. The lack of
motion causes the temperature of the
matter to drop almost to absolute zero
and the atoms to link up in a lock-
stepped single unit. Work done four
years ago in Colorado resulted in the
development of a Bose-Einstein con-
densate, produced by using magnetic
fields to still a cloud of atoms. In
1997, MIT researchers created an
atom laser using a technique that
allowed the atoms to spill downward
in response to gravity. The MIT atom
laser created a dripping mass of
atoms instead of a single narrow beam.

The NIST team created a Bose-
Einstein condensate out of sodium.
They then used two pulsing lasers to
hit the frozen cloud at slightly differ-
ent frequencies, which caused the
sodium atoms to escape and move
outward in a coherent beam—the
atom laser.

Phillips noted that the atom laser
could be used to create precision
measuring and navigation devices
that could be up to ten times more
accurate than those based on optical
laser systems.

Busted!

Working on information supplied
by the Motion Picture Association of
America (MPAA), the NYPD raided
the facilities used by a video counter-
feiting ring this spring. Authorities
estimate that the pirating operation
grossed $15 million dollars a year
and cost the industry $35 million in
sales.

At the time, many of the videos
seized by police—including The
Rugrats Movie and Saving Private
Ryan—had not yet been legitimately
released on videotape, and one—The
Mod Squad—hadn’t even debuted in
theaters yet.

GIZMO°

The 22 suspects arrested in
“QOperation Rewind” face felony
charges of trademark counterfeit and
criminal possession of forged devices,
among others. In raids of 15 locations
in Manhattan, Queens, and the
Bronx, more than 32,000 bootleg
tapes, each with an estimated street
price of $8, were confiscated. Police
descriptions of the facilities painted a
picture of dozens of slave VCRs dup-
ing copies simultaneously from one
master tape. More than 1000 VCRs
were also confiscated from nine ille-
gal labs. The other locations that were
raided included a dye cutting opera-
tion and a print shop where packag-
ing materials were produced, as well
as warehouses and distribution centers.

Major-Label MP3
Recordings

If you can’t beat ’em, the record-
ing industry figures, you might as
well join ’em. By the holiday season,
the recording industry will be offer-
ing MP3-encoded music files for sale
over the Internet.

It’s been estimated by Jupiter
Communications Group that online
music sales will grow this year from
$200 million to $1.6 billion—but
only 2% of that represents digitally
distributed files. Two factors are seen
as crucial to driving the developing
market for downloadable online
music: pricing of music files, and the
availability of portable playback
devices.

The popularity of MP3 music
files has been soaring, leading to the
introduction of portable MP3 play-
ers like Diamond Multimedia’s Rio.
Most of the music available in the
format, however, is being distrib-
uted illegally, with no respect for
copyrights. The recording industry
is attempting to come up with a way
to offer music that is copy-protected
and “watermarked” so that copy-
rights are protected and the source
of a file can be traced. The major
labels have formed the Secure
Digital Music Initiative (SDMI) to
accomplish that goal.
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Trovel a lot? Or, perhaps, are
you simply on the go most
days? If you've become depen-
dent on the convenience of e-mail,
yet find yourself away from your PC
far too often, you might be wonder-
ing if there’s a way to access mes-
sages while on the road. Sure, you
could buy a handheld PC (HPC) or
laptop. but these range from $500
for a typical HPC to thousands for a
notebook computer. If all you want
to do while traveling is just read
and send e-mail, paying such exor-
bitant prices seems ridiculous.

Fortunately, there is a better,
more economical way to stay in
touch.

Mail in a Pocket. The folks at Sharp
Electronics have come up with a
handheld computing device that
will give you easy access to e-mail
at an offordable price. Called the
TelMail TM-20, it's an 8.5-ounce dig-
ital companion that will fit in most
any jacket pocket or purse, yet
which packs a world of usability.

First there’s the e-mail capability.
With the TelMail, you don’t need to
find special payphones with RJ-11
jacks or carry special cables. The
bottom of the device is a wonderful-
ly innovative acoustic coupler, allow-
ing you to press two adjustable
fransceivers against any telephone
handset. A button on the other side
will let you fransmit and receive e-
mails as the TelMail modulates the
data acoustically. Essentially, this
process is a modern version of the
way the very first modems worked.

Who's on the other end of the
phone? We'll deal with the service
involved in the next section; for
now, let's look some more at the
device itself.

With TelMail, you can receive and
compose and send messages of up
to 4000 characters each. Averaging

Sharp TelMail TM-20

Stay in touch via e-mail wherever you go, without lugging
around an expensive and heavy laptop.

700-800 words, the size of the mes-
sages is hardly what we'd call a limi-
tation. While the small
device

doesn’t exactly have a touch-type-
size keyboard, you'll be pleasantly
surprised by how easy it is to deal
with for e-mail and organizer tasks.

Speaking of organizer tasks, the
TelMail TM-20 lets you bring more
than just e-mail with you. You can
store e-mail and street addresses
and telephone numbers in the
Address mode, and simple
appointments in the Schedule. The
Anniversary mode helps you
remember important dates, and
there’s even a Memo function for
keeping notes. Amazingly. the little
device can even send faxes.

All these functions can be
enjoyed on a 40 X 7-line screen,
with a backlight that you can
switch on for viewing in poor light-
ing conditions. Also to make read-
ing easier, the TelMail’s font size can
be easily changed to a large size.

Because you may find yourself
using the TelMail a iot, the folks at
Sharp developed a PC transfer sys-
tem to let you interface your
acquired data with a computer.
The cable and software are includ-
ed in the box.

The TelMail will run for a long time,
too. Without the backlight you can
get about 50 hours from two AA bat-

teries. Now, on to how you can make
good use of that battery life.

Affordable Service. While wireless
Internet-access accounts have
high monthly rates and per minute
(or message) charges, the Sharp
TelMail TM-20 can be used with a
truly economical wired service.
If you can find a payphone
and dial a toll-free num-
ber, you can connect to
PocketMail.
When you first get your
device, you have to call and acti-
vate an account with PocketMail.
Then, you can dial an easy-to-
remember 800 number to access
the service from anywhere (you can
even use a cell phone, though you'll
be charged for the time by your
wireless provider).

While the PocketMail service will
provide you a new e-mail address
(your_name@pocketmail.com),
you can also access any preexist-
ing POP3 or IMAP4 accounts you
might already have. PocketMail
has even devised a way for AOL
and CompuServe users to get
copies of e-mail. Corporate users
may have to set their company
accounts to auto forward mes-
sages while they are away.

The PocketMail service costs
only $9.95 a month for unlimited
service, and your first month is free.
No matter how often you use the
service, or how many messages
you move back and forth, your
monthly bill remains the same. The
only additional charge is $0.25 for
each fax you send.

The Sharp TelMail TM-20 retails for
$150. Contact Sharp Electronics
Corp.. Sharp Plaza, Mahwah, NJ
07430-2135; Tel. 800-BE-SHARP:; visit
the company’s Web site at
www.sharp-usa.com; or circle 50
on the Free Information Card. B




Solving Your Y2K
Problem

Is your PC in danger this coming New Year’s Eve?
Learn what you can do to prevent a Y2K
calamity from bappening at home or in the

office.

ith the new millennium only

months away, the big ques-
tion among computer owners is:
what will happen when the calen-
dar flips over to January 1, 2000?
There’s been a lot in print and on
television about the chaos that
might erupt. While there’s not much
you can do about all of the poten-
tial problems we talk about in our
"Will the Clocks Stop?* article in this
issue, you can check your PC or
laptop to see if it can handle the
changeover to a new century. If it
can’t, there are a variety of prod-
ucts that may help alleviate the
problem.

Not A Single Problem. Much of
the talk in the press gives the
impression that there is only asingle
"Y2K” problem. In redlity, things are
a bit more complex. There's the
external Y2K problem, which affects
the mainframes running many of
the businesses and processes that
surround us, and then there are the
potential problems with the PCs in
your home, office, or business. And
even with “your” computers, the
Y2K problem is more than just a sin-
gle one. The external problem is
one you’ll have to leave to others
to solve. However, you probably
can solve many of the potential
Y2K problems affecting your own
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systems, but even with some of
these, you may have to rely on oth-
ers to provide a fix.

That’s because the problems we
all face with the next millennium (of
course, the real millennium doesn’t
begin until 2001, but to keep mat-
ters simple we'll refer to Y2K in such
a way) are a result of how dates
are handled by hardware and soft-
ware. And it's not really a millenni-
um problem, but one posed by
going into a new century. When
computers came on the scene
about 80 years ago, no one had
any idea of how pervasive they
would become. And programming
languages were optimized to make
the most efficient use of very sparse
computer memory. While 64
megabytes (MB) of random-access
memory (RAM) is now common-
place. the first fransistorized Philco
and 1BM computers. had a meager
4 kilobytes (KB) of magnetic-core
RAM. This memory was made up of
fragile magnetic-ferrite rings, and
difficult and expensive to manufac-
ture, as well as requiring extensive
circuitry to read and write.

Things didn’t improve that much
during the 60s, where 16KB of mag-
netic-core memory was consid-
ered enough. And even multi-user
System 360s of the 1960s frequently
made do with 64KB of main RAM.

The advent of semiconductor
memory helped a lot, but
megabytes of RAM really didn’t
become common until well into
the 1980s. And it wasn 't until the last
five years that 8MB or more of RAM
started to become affordable to
many users.

And lack of memory, more than
anything else, is what got us all into
this jam. With the need to be as effi-
cient as possible, early computer
languages and programmers took
to using only the final two digits of
the year. figuring the "19” part was
inferred. Even with languages that
adllowed the year to be stored as a
four-digit number, many program-
mers simply didn’t bother. That atti-
tude was carried forward into the
system clocks and BIOS code of
many of the PCs sfill inhabiting
desks, especially with those BIOS
chips produced before 1997. And
some PCs have realtime clocks
(RTCs) on tre system board that will
suffer a grim computing fate. When
the clock strikes twelve on
December 315 of this year. there
will be lots of computers that don’t
correctly record the new date of
January 1, 2000. Some will default
to the earliest date contained in
the BIOS chips, 1980 or so others will
roll back the clock 100 years to
1900. And even if the BIOS handles
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dates correctly, there's always the
possibility that the RTC won’t. Many
newer PCs, however, will click over
to the correct date just fine.

If yours is one of the latter, you're
stil not necessarily out of the
woods. Even if your hardware is fine,
you may have a problem with
applications that incorrectly main-
tain the date. Popular applications
such as some versions of Microsoft’s
Access database and Lotus 1-2-3
97, are fine with some dates, but
stumble with others. And even
Microsoft’s brand new Windows 98
operating system has a few Y2K
bugs that have recently been
uncovered. Any of these can sneak
up on you, and you may not dis-
cover some of them for years. And
even if all of your software appears
to work perfectly, you can be sure
that there is somewhere, in one of
your applications, wherg you have
defined a date as a two-digit,
rather than a four-digit, year. You
may not discover it until you load a
predefined report format, but there
will be few users entirely unaffected
by the Y2K problem.

Don’t Panic Yet. Addressing the
Year 2000-compliance question is a
multiple-step process. The first step is
to test the different aspects of your
hardware, including its BIOS and
realtime clock, to see how they han-
dle the switchover. If there’s a prob-
lem with either of these areas, you
then need to see if (and how) they
can be addressed. Some BIOS
PROMs are flash upgradeable. if
your PC is lucky enough to have one
of these, and it's from one of the
major BIOS providers, such as Award,
AMI, or Phoenix, you will generally be
able to download a BIOS fix over the
Internet or from the vendors’ Bulletin
Board System. You can then “flash,”
or rewrite, some of the internal BIOS
code that deals with how dates are
maintained. If you have a non-
upgradeable BIOS, or perhaps your
BIOS vendor is out of business, there
are a number of other solutions
reviewed here that allow you to
either patch the BIOS and/or real-
time clock with new code that fixes
the problem, or replace your sys-
tem’s BIOS with a new one, con-
tained on a plug-in card.

Once that's been handled, step
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The reports that McAfee 2000 ToolBox generates are a bit less comprehensive and use-

fud than those provided by Norton 2000.

two is to check your applications for
Y2K compliance. And if a problem is
found here, 1o try to obtain a fix from
the soffware vendor. There are a
number of software utilities that
clam to test applications for Y2K
compliance. Another approach is to
make a list of dll of the software
applications in your inventory, includ-
ing the version number, and check
the vendors” Web sites for noftices
and patches that correct the prob-
lems.

Finally, good back-up protocols
become even more important with
the potential for Y2K problems. These
require both complete and incre-
mental back-ups. And, with the pos-
sibility of file and data corruption
pretty much at any time after
January 15T, maintaining a copy of
the complete backup on a weekly
basis is probably a good idea. That
way, you can go back a week a
month, or even before the first of the
year, should it become necessary. If
you don’t already have a high-
capacity backup device, such as a
tape drive or CD-R/RW, now would
be a good time to spring for one (we
look at a CD-R/RW drive in this
month’s Computer Bits). And if you
have multiple PCs that you'll need to
back up in this manner, a parallel-
port drive that you can move from
PC to PC is a great idea.

To help you in your Y2K efforts, we
examined a half-dozen products
that offer various solutions to diag-

nosing and dalleviating the date
problems. Three of these are soft-
ware only, the other three are com-
binations of hardware and soft-
ware. Obviously, if you are testing a
laptop, a hardware/software solu-
tion will be difficult to implement.

Keep in mind that some of these
products are dedicated to uncov-
ering a problem; others are orient-
ed towards fixing problems that
you've found. And many of the util-
ities and fixes are of limited use if
you are primarily a DOS user or
using early versions of Windows
such as 3.1.

To be honest, however, none of
the solutions detailed here is fool-
proof. Even if you replace both your
BIOS and RTC with new hardware,
and are able to caftch the majority
of your applications’ date-handling
foibles, there’s no guarantee that
you will have caught every prob-
lem that might arise. Realizing that
possibility, maintaining good back-
up procedures, and not getting
overconfident provide the best
assurance that you won’t eventual-
ly get burned by the computer
industry’s shortsightedness.

Before We Proceed. The half-
dozen cards and utilities detailed
here all have one thing in com-
mon. They assume you have a
problem with Y2K that needs to be
adressed. Even the three software
uftilities are oriented towards repair,



t the McAfee and Norton
utilities clso test your software appli-
cations for compliance.

But assurne for a moment that
you are not all that interested in
finding out if you have a problem
with applicaticns, Perhaps you are
more than happy to check on ven-
dors” Web sites for potential prob-
lems. Do you then have to spend
some bucks just to find out if your
BIOS and RTC will correctly handle
the century switchover?

Not if you have access to the
Internet. All of the vendors detailed
in this article provide free down-
loadable software that will test your
hardware to see if it will handle the
rollover. In fact, only one of the
three hardware cards comes with
a software test packed along, the
other two vendors assume that
you'll first download a diagnostic to
see if there’s a problem, before you
spring the bucks for a solution that
might not be needed.

It's probably a good idea to
download a diagnostic or two, and
run them on your hardware just to
be sure. But keep in mind that the
Y2K problem is not just a hardware
one., Even if your free diagnostics
indicate that your hardware is
okay, you may sfil want to pur-
chase a utility like those from
McAfee or Norton that checks, and
hopefully fixes, the date problems
in your software applications.

Software-Only Solutions. The fol-
lowing are some solutions for Y2K
that do not require you to open up
your PC’s case. For some, this is a
good thing, but be sure to check
out the hardware options that we
look at later before you decide if
software alone will handle your par-
ticular problem.

Network Associates
McAfee 2000 ToolBox
$29.95 (ESP)
The least expensive product we
looked at, McAfee 2000 ToolBox is
like a Swiss Army knife. It has Y2K
diagnostics, and just so that you
don’t feel you paid too much, also
includes a potpourri of additional
utilities including VirusScan,
winGauge. McAfee Image, and
Rescue Disk.

As with the Norton product,

McAfee 2000 ToolBox is Wizard dri-
ven, so you don’'t need to even
crack open the manual to use it
effectively. The first option you are
offered Is to check whether any
updates have been posted online;
and to have the most complete
application checking, it’s advisable
that you allow the product to
download any available updates
to itself. To do this, however, you will
have to establish an Internet con-
nection before running the update
Wizard. Once this is done, the rest of
the update process is automatic.

The 2000 ToolBox checked, found
that a new version was available,
and asked our permission to down-
load it. The download took a fairly
long time, in excess of a half-hour,
but the process doesn’t require any
intervention, so you're free to work
on other tasks.

The McAfee 2000 ToolBox installs
from CD-ROM, and our box did not
contain an offer for diskettes. This
may present a problem for some
older PCs without a CD-ROM drive.
For those users, an electronic ver-
sion of the product can be pur-
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chased and downloaded from the
vendor’'s Web site, bypassing the
problem. And the utility is strictly for
Windows 95 and 98 users; others
need not apply. In our testing,
McAfee 2000 ToolBox did find. and
apparently fix, the BIOS problem in
an older Pentium desktop and 486
laptop. It also provided a list of
applications that might have a Y2K
problem. In many cases, however,
the only information on fixing the
problem was to contact the ven
dor. Some probiems, however, such
as two-digit years in spreadsheets,
can be fixed by the 2000 ToolBox.

We aiso found the manual a bit
on the sparse side, with just a few
pages dedicated to each of the
additional utilities included. That sit-
uation, however, is not at all uncom-
mon. Most of the products we
examined sport miniscule docu-
mentation, leaving the screen dis-
play to carry you through using the
software.

Considering its  inexpensive
price, McAfee 2000 ToolKit is not a
bad value. For serious Y2K diagno-
sis, however, we prefer the more
detailed information provided by
the Norton 2000 utility. If we were
just looking to fix our years-old lap-
top. however, the fthirty-buck
McAfee product would be our
choice.

Symantec

Norton 2000 $49.96 (MSRP)

From the creators of the famous
Norton Utilities and Norton Antivirus,
Norton 2000 is basically a diagnos-
fic utility, able to check the system
BIOS and realtime clock, as well as
application software on your PC. It
runs only on Windows 95/98 and
Windows NT.If you are using an ear-
lier version of Windows, or still run-
ning primarily on DOS, you won’t be
able to use most of the Y2K ufilities.
And Norton 2000 is available only
on CD-ROM. If you lack a CD-ROM
drive, you will not be able to use this
product.

Installation is quick and easy, and
Norton 2000 has Wizards that walk
you through both installing and using
the product. As part of the installa-
fion process, you are asked if you
want to check for updates, and
Norton 2000 uses LiveUpdate to pro-
vide this capability. You can also
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In addition to checking your hardware, Norton 2000 checks your applications for Y2K

problems.

choose whether to update through
the Intermnet, or directly with the BBS
that Symantec maintains for this pur-
pose. We chose the BBS route, and
the software found our modem,
dicled the number, and down-
loaded the update and installed it.
This was a long-distance call, buf
took less than 10 minutes to com-
plete the process with no Net fraffic
slowing us down.

Norton 2000 is primarily a diag-
nostic product, but it also goes
pretty far in helping you fix whatev-
er problems it finds. There are three
analysis engines, and you can use
the Wizard, which goes through the
entire process, or once you
become familiar with Norton 2000,
use the simple controls the software
provides. One of the trio of analysis
engines looks at your hardware,
and if it finds a problem with the
BIOS or RTC you can use an includ-
ed patch routine to provide a soft-
ware-based fix. For maximum safety
and reliability, the Norton 2000 utili-
ty lets you create a separate boot
diskette to run this test from. In our
festing, running this fest both from
Windows, and from the separate
boot disk, indicated a BIOS and
RTC clock problem on the older
laptop we knew was affected.

Norton 2000 also provides two
software analysis engines for testing
a variety of applications, as well as

data files used in spreadsheets and
databases. Visual Basic code and
Macros are also analyzed to deter-
mine Y2K compliance. A compre-
hensive report is generated from
these tfests with potential problem
areas highlighted directly in the
affected files, and Norton 2000 will
fix two-digit date use by recreating
the file with a four-digit year, where
you instruct it to do so.

Of the three software-oriented
products, Norton 2000 provides the
most comprehensive Y2K problem
reporting capability and appeared
to fix the problems it uncovered on
our test systems. We aiso liked the
quick update, and the typical
Norton quality.

The About Time Group

EZ Check 2000/PC Fix 2000

$74.95 (ESP)

Unlike the vendors that created the
other two ufilities covered here, The
About Time Group was formed in
1998 specifically to produce soft-
ware to deal with the Y2K problem
on PCs. The result is EZ Check 2000
and PC Fix 2000.The EZ Check 2000
utility tests a PC for BIOS and RTC
accuracy rolling over to a number
of dates on and after 1/1/2000,
while PC Fix 2000 patches the hard-
ware if a problem is uncovered.The
About Time Group was offering the
EZ Check 2000 uftility free on its Web
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site as of the tme of this writing,
and was considering charging
514.95 for it after the end of March.

In some respects, the EZ Check
2000is much more limited than the
ofher two utilities we tested. It looks
only at the hardware and assumes
that by fixing the RTC problem (if
one exists), any software incompat-
ibilities will no longer be an issue.
Because of this, EZ Check 2000 has
no facilities for examining software
incompatibilities in the manner of
McAfee 2000 ToolBox or Norton
2000. And, in fact, while EZ Check
2000 told us of a problem with the
RTC on one test system rolling over
to 1/1/2000 (the rest of the testing
was fine), it did not pick up that we
had the date format in Windows set

Test Complete.

2000 and the other two utilities.

EZ Check 2000 and PC Fix 2000do
precisely what they claim to do. Our
only worry is that there is really no
way to know if a hardware-only fix is
enough to completely safeguard
you against a future Y2K-oriented
disaster. And the hardware fixers in
the other utilities also seemed to
cure our BIOS and RTC problems. At
§79.95, PC Fix 2000 was the most
expensive of the three software-ori-
ented utilities, almost three times the
price of the McAfee product. And
while we weren’t disappointed with
it, we're also not certan that it's
worth the extra cost.

Hardware Solutions. Now we get to
the real hands-on approach to

EZcheck
2000

Status
l' Wi results below.

to two digits. Both of the other utili-
ties picked this right up.

Once EZ Check 2000 uncovers a
potential hardware problem, you
can run the vendor’s other utility,
PC Fix 2000, to correct it. As with EZ
Check 2000, PC Fix 2000 can be
downloaded from the vendor's
Web site, so unlike the other two
utiiities we tested, you don’t need a
CD-ROM drive to install it. Running
PC Fix 2000 is easy: the ufility
requires no expertise to use, and
“repair” of your hardware is quick.
Once “fixed,” our laptop was shown
to be okay when we ran EZ Check

{7 TR PG FRILED Onl O WORE TRITSAY
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EZCheck 2000 checks only your BIOS and realtime clock for Y2K problems.

Y2K—a reason 1o pop the lid on your
PC. While these plug-in cards are
somewhat similar, we tried to point
out the differences worth noting.

AMI2000

Year 2000 BIOS Enabler $74.95
AMI2000 is a division of popular
BIOS and motherboard manufac-
turer AMI (American Megatrends).
So the company has plenty of
experience in knowing how the
hardware handles Y2K issues. As
with the other two hardware solu-
tions, the Year 2000 BIOS Enabler is a
small plug-in ISA card which, when

installed, intercepts calls to the BIOS
for a date and time, and sutstitutes
the system’s RTC data with the
date and time generated by the
clock on the Enabler. In this respect,
it is almost identical to the other
two cards we tested.

AMI2000’s Year 2000 BIOS Enabler hung
up our system initially. But we got it going
with just a quick jumper change.

Unlike those cards, however, the
AMI2000 Year 2000 BIOS Enabler
hung up our system when first
installed. The card has a set of
jumpers to set the address space
the card will reside at, but there is
no diagnostic included to help you
determine if the card’'s default
(C8000h-CBFFFh) is actually avail-
able. The card does have a sparse
manual, which suggests that you
use AMIDIAG (a retail diagnostic
package) to check this. We fortu-

Micro2000’s Centurion was the only card
that came with a program to test your PC
for a problem with the BIOS and RTC.

nately had a copy of SiSoft’'s SAN-
DRA diagnostic, a shareware pro-
gram that provides extensive
address-usage information (among
other system data), so we were
able to find an empty address
space to set the card to. After we
did this, the card worked perfectly.

Not only does the BIOS Enabler




VENDOR INFORMATION

Centurion

Micro 2000, Inc,
1100 East Broadway,
Suite 301

Glendale, CA 91205
800-564-8008
www. micro2000.com

McAfee 2000 ToolBox
Metwork Aszociates
3965 Freedom Circle
Santa Clara, CA 95054
BOD-332-3832
wwnai.com

Norton 2000
Symantec Corporation
10201 Torre Ave.
Cupertino, CA 95014
408-253-9600
www.symantec.com

EZ Check 2000/PC Fix 2000
The About Time Group

4151 Ashford Dunwoody Rd.,
Suite 515

Atlanta, GA 30319
404-255-2660

www, pefix2000.com

Millenium/Pro

Unicore Software, Inc.
1538 Turnpike St. (
Morth Andover, MA 01845
800-800-BIOS

www Lnicore.com

Year 2000 BIOS Enabler
AMI2000 Corp.

5400 Regency Parkway
Morcross, GA 30071
800-892-6853
www.ami.com/y2k

come without diagnostic software,
it also doesn’t include a Y2K test
program either. One is available for
free download from AMI’s Web site,
or you can use one of the software
utilities above, and if you find a
BIOS/RTC probiem, use the AMI2000
BIOS Enabler (or another card) to
provide a comprehensive hard-
ware/software solution.

As with all of the plug-in cards
we looked at, the AMI2000 Year
2000 BIOS Enabler addresses only
the hardware side of the problem.
And it was a little more difficult to
install than either of the other two
cards. Still, AMI does have a lot of
experience in BIOS creation (it is
one of the major BIOS providers in
the industry). so we feel pretty con-

fident that the BIOS Enabler does
fruly correct the BIOS and RTC
problem.

Micro2000

Centurion $69.95

All three hardware cards, including
Micro2000°s Centurion, effectively
provide the same function, inter-
cepting calls for the time and date,
and supplying this information from
a replacement clock on the add-in
board. As with the other two, the
Centurion is an ISA card that can
be installed in any free slot on your
system. There is a small set of
jumpers on the card so that you
can change the /O and ROM
memory addresses, but we found it
unnecessary to do so in our testing.
We simply plugged in the card, and
booted up. All of our tests using
both the included test program
and several of the software utilities
we tested indicated the older desk-
top system we used was now Y2K
compliant, at least as far as the
hardware was concerned.

The Micro2000 Centurion was
the only card of the three to
include a test program with the
hardware, so you don’t need to
download it (though it is available
on the vendor's Web site, so you
can test your system before buying
the card). And the manual, though
only a few pages long, is enough,
since installation and use is essen-
fially just plug and go.

As with the other two cards,
however, the Centurion is only a fix
for the BIOS/RTC problem:; it does
not address the way application
software, such as Excel/ and Lotus 1-
2-3, may handle dates internally.
And, as with the other two cards,
you may want to consider using the
card as part of a more complete
solution.

Unicore

Millennium/Pro $69.95

Like AMI2000, Unicore is also a divi-
sion of a BIOS "biggie”—Award
Software. As such, Unicore is in Q
good position to address the Y2K
problems that result from old BIOS
and RTC inadequacies. If you don‘t
mind pulling a chip or two. Unicore
can supply you with a brand new
BIOS to replace that problem chip.
But if you don‘t feel like getting

Unicore’s Milliennium Pro simply plugs
into any available ISA slot. There's no soft-
ware to install.

quite that far into the guts of your
PC. the Millennium/Pro is a much
simpler way to update your system.
As with the other cards, it intercepts
date and time calls to the BIOS,
and replaces them with the correct
data.

As with the other two cards, the
Millennium/Pro has a set of jumpers
to set the address space. A finy
manual (actually, just a sheet of let-
ter-sized paper folded over)
explains how to reset the jumpers
should your system not boot after
plugging the card in an ISA slot. Our
system booted just fine, so we did-
n‘t have to fiddle with the jumpers.

The Millennium/Pro also solved
the BIOS problem our old desktop
was suffering. But you'il have to use
a downloaded test ufility, or other
means to find this out, as there is no
software supplied with the board.
And, just like all of the cards we test-
ed, the Millennium/Pro solves only
the BIOS/RTC problem. not incom-
patibilities in your applications. W

An Introduction

to Light in Electronics

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

To order Book #BP359 send $6.99 plus $3.00 for
shipping in the U.S. and Canada only 1o Electronics Technology
Today Inc., P.O. Bax 240, Massapequa Park, NY 11762-0240.
Payment in U.S. funds by U.S. bank check or International
Money Order. Please allow 6-8 weeks for deiivery. =
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Will the
Clocks
Stop?

How will society handle the impending
deadline? Find out if the experts think
the world is ready for Y2K.

T rying to determine what life
after Y2K will be like is a bit like
talkking about life after death—
everyone has an opinion and no
one can prove that he or she is right.

And that, perhaps, is the scariest
aspect of our upcoming New Year,
what President Clinton called, in
September 1998, the “one deadine
we cannot push back.” While it
seems that lots of people are finally
talking about Y2K and actudally trying
to figure out how to best fix it, the fol-
lowing facts have become clear:

It sneaked up on us; we’ll never
be fully ready; and our lives will
change, if even a little, as a conse-
guence.

Most experts agree on two
points: if we had done nothing, it
would be catastrophic; and now
that we are doing something, who
can telt?

Y2K. to put it mildly, will forever be
seen as humankind’s greatest goof,
an example of nearsightedness
that would make the blind grin. If
we survive it, history textbooks may
have a chapter dedicated to the
"Great Could’ve-Been Social and
Economic Catastrophe of 2000.”

The Problem. More than fifty years
ago the first programmers took a
shortcut and only used fwo digits,
instead of four, fo store the year, At
the time it was a seemingly smaill
issue, done fo conserve precious
memory (much more on thisin
our "Solving Your Y2K Problem” story

& in  this
issue).  Until
¥ recently, every
date-dependent
computer fanguage, software prod-
uct, and motherboard-embedded
chip had only two-digits.
Technology feeds on itself, and
new advances tend to contain bits
of earlier tech, kind of like we con-
tain genes from our parents. And
while a child never fully resembles
its parents, it usually looks some-
what like them. The “little two-digit
error” passed on from programmer
to programmer in the same way,
and was considered status-quo
programming and design. Other
things changed, but this little bit of

“The machine does not isolate man
from the great problems of nature but
plunges him more deeply into
them."—Antoine de Saint-Exupéry
(1900-1944), French aviator and
author.

“fech genetics” didn’t. When the
time comes to shiftf from 1999 to
2000, from 99 to 00, much software
and hardware will, as a result of the
passed-on archaic architecture,
either reset, believing that the year
is 1900, or return an error condition.
Other devices will run, but not cor-
rectly, adding numbers incorrectly,
returning the wrong information.
Some Y2K-compliant machines will
run just fine, but there are far more
legacy machines with problems

ANDREW T. ANGELOPOULOS

out there to outweigh these new,
frouble-free computers.

Those early programmers were
on the cusp of a new technologi-
cal age. If any of them thought that
there would be a problem, they
probably thought that “today’s”
amateurish efforts would be recti-
fied by “tomorrow’s” experts. In this
case, we kept putting tomorrow off.

In the very early 1990s, mainte-
nance engineers began to notice
the problem, but solutions were put
off because of various factors. A
recession was going on, the trend
to switch between mainframe and
server-based systems was on, and
there was an opfimistic belief that
new technology would solve the
problem.

Decades worth of code and
chips have collected with the Y2K
error, and the glitch is everywhere:
digital watches, VCRs, thermostats,
answering machines, alarm clocks,
telephone switchboards, personal
computers, mainframes, banks, and
governments. It even shows up in
devices that aren’t obviously tied
fo the calendar. And that’s why,
unfortunately, it can’t all be fixed
before the deadline that's fast
approaching. We started too late
and there is simply foo much. In
terms of repair costs alone, some
estimates exceed $600 billion!

We know something will hap-
pen. The only question now is: How
bad will it be?

Industrialized countries have



come to depend on their comput-
ers as the means to running, main-
taining, and managing everything
that makes them what they are. So
here’s the problem: If our electron-
ics shut down or don’t know what
day it is, if they simply don’t work
right, then nothing gets run, nothing
gets maintained, and nothing gets
managed.

Why the Fuss? World ecology has
become increasingly complicated.
It is a house of cards with each
piece leaning against its neighbor.
one set of cards dependent on
cards nowhere near them for sup-
port. Knock one down and part of
the structure may fall. Knock down
the right one, or a few, and the
whole thing will crumble onto the
table. This holds true for both small-
and big-ticket items, from apples to
atomic power.

The small shopkeeper depends
on his vendors for product and sup-
plies, his electronics for inventory
and accounting, his utility compa-
ny for electricity and gas. These
people and organizations, in furn,
depend on other organizations,
and they on others, and so on.

Two large examples of the
world’s interdependence were the
Asian economic crisis of 1998 and
the fall of the Mexican peso after
the signing of the North American
Free-Trade Agreement (NAFTA).
These events threatened U.S. and
world economies.

This interdependence structure is
also referred to by Edward Yourdon,
programmer, author, and co-author
of Time Bomb 2000: What the Year
2000 Computer Crisis Means fo You,
as the "Domino Effect.”

Basically, if enough smalt systems
fail it will drastically affect the larger
whole. Just because your PCs or
company’s systems are Y2K com-
patible doesn’t mean you are OK,
especially if you must depend on
others, whose systems may not be
free of the Y2K bug. to do what you
do. The result is that organizations,
consumers, and governments are
drawing on fewer resources. There
simply won’t be enough of what
they need when they need it to get
the job done, whether that’s gener-
ating power or making deliveries 1o
the local supermarket.

Ed Yourdon, just one of the Y2K experts we
spoke to, offers in his book and at his Web
site his views on the possible problem.

“We're going to deal with tech-
nological disruptions throughout
the year,” said Yourdon, in a tele-
phone interview from his home in
New Mexico, “they’ll peak January
18t and on February 29 (a leap year
day that some systems may not roll
over to properly).”

He has been a software engi-
neer for 30 years, since the late 60s,
and is a well-spoken, relaxed, con-
genial man.

“The consequence will be a seri-
ous economic decline,” he said.
“Companies that continue running
will have reduced productivity and
the U.S. will have a lower GNP’ He
predicts a decade-long recession.

When discussing just how bad it
could be he cited Russia’s tradition-
al intransigence when admitting to
anything wrong with their comput-
er gear.

“initially, they said their systems
were different. Later, they came
back with a letter and asked for $3
billion. Russian tax revenues are
only $21 billion.”

To emphasize how Russia’s Y2K
difficulties could affect others,
Yourdon said that 40% of Germany’s
electricity (residential and industrial)
was Russian supplied.

While he sees great progress in
the U.S., it is the collective whole
that worries him. With 11,000 banks
and 7800 utilities here alone, he
wonders how all of them could be
fixed in time. Were such a feat to be
accomplished, it “would defy 30
years of soffware engineering histo-
ry” He did add “though. there is

always a first time.”

Yourdon expects short-term dis-
ruptions in 5% to 10% of U.S. utilities
and banks. “It will be interesting to
see how the Fed and the stock
market react (later in 1999).” said
Yourdon, who cashed in his hold-
ings last year. “Hopefully. they’ll
force mergers (of non-compliant
banks with compliant banks).” He
also expects defections of large
customer companies from other
large provider companies when it is
determined, or suspected, that the
provider isn't compliant, like, say, a
car manufacturer switching long-
distance phone companies.

Though it looks like critical U.S.
services will be ready, other kinds of
service may not. The small busi-
nessperson and the large corpora-
tion might get left idling. their sys-
tems up-to-date and Y2K compli-
ant, but unable to work because
they are left waiting on a non-Y2K-
compliant supplier’s products or
information.

This domino effect can take
place anywhere along the comput-
er-dependent food chain and
qacross any border, and is what has
some people very uncomfortable
and concerned. For example, what
happens to a non-compliant digital
cash register’'s dated receipts in a
neighborhood store? If you back-
date the register 1o keep it working.
the receipts are useless o you and
your customers for tax or business
purposes. After all, the receipt will say
it’s from last year, 1999, and not 2000.

While this example is easily fixed,
using paper receipts as a contin-
gency, it is an example of how per-
vasive and annoying the problem
will be. The register will still add up
totals, but unprepared shopkeep-
ers, in effect, must step into the past
until they buy a new register, assum-
ing that there is no backiog in these
devices due to high demand.

In an odd way, those few who do
not use computers, let’s say, those
who use mechanical cash registers,
are already Y2K compliant. Stepping
ahead with the wrong "modern
device,” in this case, may mean tak-
ing a step back.

The Months Before. While some
may want to blame Y2K on our fast
lifestyle, we may also owe it our sal-
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vation. Since our current society
works by planning things a year or
more in advance, many of the
industries most critical to our eco-
nomic survival are discovering, and
fixing, the problems now.

In February 1998, United Airlines
completed its YZK fix, at a cost of
$70 million, so the company could
issue tickets booked for 2000. As we
approach January, forward-looking
non-Y2K compliant systems will start
fo give errors as their programming
crosses over the date threshold. As
a result, problems will require fixing,
ahead of the Year 2000 (otherwise,
no software, no billing, no planning,
no profit). Further, such trouble will
highlight the need to others for pre-
paredness.

On July 1, 1999 (a date not yet
reached at the time of this writing,
but perhaps by the time you read
this), 46 states begin their fiscal year
and must be able to use 2000 in their
accounting. How they handle the
transition will determine in part what
they’ll experience on January 1.

Since Y2K issues are foreseeable
and recfifiable, it is expected that
the insurance industry will declare
Y2K a business risk and not a fortuity
(ie. smply a question of chance).
Translation: They won’t pay for Y2K-
related business problems because

it was avoidable and it's a compa-
ny's fauit if it isn’t prepared.

Dr. Bruce Gale, Ph.D., a clinical
psychologist who specializes in anxi-
ety disorders at Cedar-Sinai Hospital
in Los Angeles, is author of
Introduction to Computers and
Technology: A Guide for Mental
Health Professionals (Allyon &
Bacon). Gale said that he expects
that the Y2K crisis will most likely
affect those already suffering from
Generadlized Anxiety and Obsessive-
Compulsive Disorders. *| expect that
| am going fo see more anxiety
patients, hopefully short-term,” he
said.

"From my perspective, I'm not
seeing a whole lot of it yet.| gave a
stress-reduction workshop recently
and everyone wanted to know
about St. John’s Wart, but no Y2K.

I think, if you look at the history
of technological crises, like the
Michaelangelo Virus, and if the
best predictor of present behavior
is past behavior, the Y2K crisis will be
seen as minor and annoying (fo
most people),” he said.

He believes that the confusion
factor over Y2K, the uncertainty,
and the hype will be primarily
responsible for increased levels of
anxiety. He cited a local telephone
company’s Y2K mailer, included
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with the monthly bill, suggesting
that customers withdraw several
hundred dollars from their bank
accounts in preparation for New
Year's Day. The phone company
subsequently refracted its advice
at the insistence of banks.

The belief that Y2K-related prob-
lems would impair or block access
to cash has also generated a fear
that a run on the banks could
occur towards the end of the year,
a disaster in itself.,

The Federal Reserve, while stating
that it anticipates no difficulty in
accessing cash, has said it is pre-
pared to request that the US
Treasury print additional funds to
supplement its $150 billion reserve, if
needed. The Reserve requested $50
billion for domestic purposes and an
additional $20 billion for internation-
al contingency purposes.

The President’s Council on Year
2000 Conversion was formed in
February 1998, by executive order,
to coordinate federal Y2K efforts.
Part of the council’s mandate is to
monitor the compliance of what it
considers critical services: benefits
payments, communications, elec-
fric power, emergency services,
financial services, oil and gas, solid
waste, transportation, and water
supply. To be considered compli-
ant, mission-critical systems, those
necessary to do the job of an orga-
nization, must be repaired or
replaced and, preferably, have a
contingency plan also in place to
work without them.

According to the Council, the
federal government will remain
intact when the clock strikes mid-
night this New Year's Eve, To other
agencies and companies, the
advice remains the same: good
planning, information, and contin-
gency plans will make the differ-
ence between a smooth transition
or a rough one. Admitting that the
real effect of Y2K is an unknown
variable, spokesperson  Jack
Gribben said, *“We're confident that
the critical federal systems willl be
ready ... and there will be no
nation-wide disruptions in key
industries, like power.” They expect
to have 80% Y2K compliance of
Federal agencies and divisions by
March 1999, with 100%, or near it, by
or before January.
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Either call 888-USA-4Y2K or visit the President's Council on Year 2000 Conversion to
gain access to an information clearinghouse of government-collected Y2K information.

He added that of the critical US
industries monitored, financial insti-
futions were ahead of everyone
else, with 96% Y2K compliance as of
January 1999.

The President’s Council, as other
organizations concerned with Y2K,
expect to have a clearer picture of
the real problem as they head into
the home stretch: end of summer.
beginning of autumn.

What worries the Council is
everybody and everything else—
the systems that “the federal gov-
ernment doesn’t control or oper-
ate.” systems like small- and medi-
um-sized businesses, associations,
large corporations, counties, fowns,
cities, states. and other nations.
Gribben added that most of the
international concern centered on
semi-industrialized nations.

There was both good and bad
news in the Council’s First Quarterly
Summary of Assessment Information,
January 7. 1999. The President’s
Council wrote that if any U.S. finan-
cial, power, or ftelecommunication
Y2K disruptions occurred they would
be localized, hence, manageable, if
slightly inconvenient. The most dis-
turbing part of the report concerned
the efforts of other countries to meet
Y2K. Simply stated, “international fail-
ures are likely ... a number of coun-

fries have done little to remediate
critical systems.”

This raises the specter of the
domino effect again: when one
system (or nation) fails, demands
are placed on others to meet the
need. In this case, demands would
be placed on the international
community and ignoring them, as
demonstrated by previous eco-
nomic crises, would be catastroph-
ic for all.

John Koskienen, Chairman of
the President’s Council, testified
before a House of Representative’s
subcommittee on January 20, 1999.
While his testimony lauded the
great Y2K progress that has been
made at the Federal level, it also
warned that more was needed
from non-federal, private. and inter-
national entities. To help meet this
end, the Council worked with the
United Nations and organized a
meeting with national Y2K coordi-
nators on December 11, 1998 and
unveiled the International Y2K
Cooperation Center in February
1999,

Yourdon was at that December
meeting in New York. His observa-
tions about the international situa-
tion and his criticisms of the
President’s Council are sobering.

“There were 120 countries

there,” he commented. The smaller
nations, "don’t have the money. the
concern, or the expertise,” to get
compliant.

While pleased with the work of
the President’s Council. he is leery
of government pronouncements,

It is all self-reported datq,” he
said, with no independent confirm-
ing authority. "And they keep elimi-
nating systems that are considered
mission-critical.” Currently, 7000 sys-
tems are defined as mission-critical
and 66,000 are not. He added that
the advice they give businesses
about contingency planning—
stocking up on supplies and devel-
oping plans for working around
Y2K—is the last thing they wanted
individual consumers to do. It would
drain banks and supermarket
shelves.

Koskienen closed his congres-
sional testimony by saying that
while the Y2K issue was a serious
problem, the continued efforts of all
involved and public information
was key. "Our strategy,” he said of
the Committee, “is based on the
premise that the public has great
common sense and will respond
appropriately when they have the
necessary information.”

The average small-business

owner or person on the street may
dlready be encountering the frus-

Walk into your local K-Mart, Sears, or
other major store and you might see signs
of millennium fascination like Elegant
Headwear's Countdown 2000 baseball
cap, which ticks away the days, hours, min-
utes, and seconds to Y2K.
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A great site for small businesses in general, the National Federation of Independent
Business Web presence has Y2K information for the small businesspersoi.

frating effects of Y2K, at home, at
work, or from those they deal with.
Botched invoicing, delayed and
handwritten checks, financial fore-
casts that return weird numbers,
and problems scheduling events
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during 2000 are some of the ways it
will manifest itself.

The National Federation of
Independent Business (NFIB), while
happy with recent progress, admits
that 60% of small businesses remain
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The American Red Cross. the famed disaster relief organization, has a Web site with
information on what to do. and whai not to do, during Y2K and other potentially harm-

ful events.

gl

vulnerable to Y2K, and that a third
have no pians at all to fix the prob-
lem.

“It’'s hard to know,” answered
NFIB spokesperson Angela Jones
when asked how Y2K would affect
small businesses.

She added that even businesses
that didn’t use computers were at
risk and that business people should
ask their vendors if they are Y2K
compliant. *lt's the greater frame-
work,” she said referring to the inter-
locking relationships of businesses.

The American Red Cross, an
organization that admittedly must
plan for worst-case scenarios, has
put Y2K survival recommendations
on its Web site suggesting readers
store some food, water, money, blan-
kets, and gas up the car,just in case.

“Let me just say we think things
will be fine,” said Red Cross
spokesperson Ann Stingle. "We just
want people to approach this with
common sense, to be prepared,
and to anficipate what might go
wrong. We want to put information
out on what not to do,” she said,
adding that sometimes the great-
est danger to life and property
came from being ill prepared.

The Day After: A Prognostication.
The clocks won't stop. We live ana-
log lives in spite of the digital trap-
pings. The U.S. and the world will sur-
vive, but the first year, possibly two,
will be a hairy rolter coaster ride. One
thing is certain: everybody is going
fo be inconvenienced and every-
body is going to get annoyed.

January 1, 2000 is a Saturday
morning. Those with non-compliant
digital thermostats will wake to find
their homes cold. Their thermostats
have either shutdown in error, or think
it is Monday, January 1, 1900, a work-
day, and that the house is empty.
Others may wake up in the dark.

Digital watches that are return-
ing errors must be reset to an earli-
er date. Owners of non-compliant
digital watches that do rollover will
find that today is a hundred years
earlier than it was yesterday.

The same problems, over and
over, will repeat with digital appli-
ances and devices that use day.
date, and year. A quick look around
any home or office revedls how

(continued on page 44)



The
Electronic Cricket:

A prankster’s delight

magine you've just spent an

evening at a friend’s house.
Before leaving, you plant a devilish
little circuit—the Electronic Cricket—
that begins its annoying chirp, chirp,
chirp as soon as the lights go out
(say at - bedtime). And it doesn’t
know when to quit. Your victim may
stomp the floor or throw a shoe in
the direction of the noise, but the
chirping continues. Eventually, the
victim, reaching the end of his or her
rope, gets up in an attempt to
locate the little devil. But just as soon

JOHN T. BOLT

It may not be a plague of
locusts of biblical propor-
tions, but it’s sure to
plague those who are unfor-
tunate enough to be within
hearing range of its inter-
mittent chirp.

as the lights go on, silence . . . noth-
ing. nada, zilch.
The Electronic Cricket is a light-

sensitive circuit that turns on in the
darkness or in dim light, but turns off
when exposed to full room light.
Use your imagination as to what
happens when your victim finds it:
You had better hope that this per-
son can take a joke, or he/she may
smash the bug, as well as the
prankster.

Aside from its possible use in a
harmless prank, the project is edu-
cational in that it demonstrates
how a single IC can be used to
form three oscillators (two compris-

sowoi09|3 Jeindod ‘6661 isnbny

P
-



Popular Electronics, August 1999

o
N

2 RS <
o X o 3
1N4148 wr \AA4 2.2K 4
w R9 p
. 470K
IC1-a R10 ) -
| 1744093 SENSITIVITY
— Y 3
2 } IC1-d
= IC1-c 14| 1/4 4093
* R7 | | g 144093 12 e
— 47K N" — T :P*_}“
! B REPETITIONS s 1 A > |
[e\Y R1 D2
- ff.K 7 1N4148
9 Yy RG b
( IC1-b 47K 3: 2R23K
5 1/4 4093 TONE .
1 ) 4 A'A
A N e
I :
R8 s R
ca Lt arok T2
100 MODULATION
i 4 c2
* 1~
*SEETEXT T

Fig. 1. The Electronic Cricket is litle more than a single 4093 CMOS quad two-input NAND Schmitt
irigger (IC1), whose individual gates comprise three oscillators and a gating (or mixing) circuit.

ing the circuit that makes the chirp
and the third functioning as a timer
fo provide a pause between
chirps) and gating circuit or switch.

How It Works. Figure 1is aschemat-
ic diagram of the Electronic Cricket.
Note that the circuit is little more
than a single 4093 CMOS guad two-
input NaND Schmitt frigger (IC1), con-
figured as three oscillators that are
strung together, with each control-
ling the operation of the one that fol-
lows. The fourth Schmitt trigger is
used as a gating (or mixing) circuit.
The first oscillator (built around
IC1-a) controls the Electronic
Cricket’s repetition rate The frequen-
cy of that oscillator is determined by
the values of C4, R1, and the setting

-

The huzzer used in the project is about I 'lrinch-
es in diameter at its circular center and has red
(positive) and black (negative) leads to identify
their polarities.

of R7. Potentiometer R7 (REPETTION) is
used to adjust the rate at which the
chirping sound is produced.

A cadmium-sulfide photocell
(R10)—also known as a light-
dependent resistor or LDR, which, in
this application, acts as a light-con-
frolled switch—is connected in
series with potentiometer R9 and
capacitor C4, with the voltage
developed at the junction formed
by R10 and C4 applied across the
inputs of IC1-a. Potentiometer R9
(sensimviTy) determines the light level
at which circuit triggering takes
place. The first oscillator, acting in
conjunction with R10, activates the
circuit when the light reaching
the photo-resistive surface of
R10 drops to the desired level.

The photocell is used to
detect ambient room light. In
total darkness, R10 has a resis-
tance of about 100 ohms;
under full light, it has a maxi-
mum resistance of about 500K,
As the light level detected by
R10 fails, the resistance across
R8 begins to decrease, thereby
increasing the voltage applied
to the inputs of IC1-a. That
forces the output of IC1-a low,
The output of IC1-a, under the
direct controi of R10, remains
low as long as the lights are
turned off or at a low level, or

untit ICT-a’s inputs are pulled high
by some other force. The low output
of IC1-a is divided along two paths.
In one path, the output of IC1-a is
routed back to its input, causing its
oufput to toggle high. That high is
fed back to the inputs of ICi-a
(charging C4), once again forcing
its output low.

That low is directed back to IC1-
a’sinputs, causing its output to once
again go high. That sequence of
events is repeated over and over as
long as no light is radiated onto its
photo-sensitive surface.

While that’s going on, the output
of IC1-a travels along the second
path and is applied to one input of
a gating circuit (built around IC1-
C). The other input to IC1-c is fed
from the output of a second oscil-
lator, built around IC1-b. The opera-
tion of the second oscillator is iden-
fical to that of the first, except that
its output alternates at a different
frequency. which is determined by
C3.R2, and the setting of R8 (a 470K
potentiometer that serves as the
circuit’s MODULATION control).

The outputs of the two oscillators
are mixed in IC1-c, producing a
third signal frequency that is
applied to the bridged inputs of
IC1-d, which forms the third oscilla-
tor. The third oscillator determines
the rate at which the chirping
sound is produced. The output of
the third oscillator is fed to the base
of fransistor Q1, which is used as a
switch, turning it on and off at a
rate determined by R3, R6, and C2.
The signal generated due to the
toggling of Q1 causes BZ1 to emit a

I<— 2 1/4 INCHES ——>|

Fig. 2. The Electronic Cricket was assembled on a
printed-circuit board measuring 2% by 1"hs, a full-
scale template of which is shown here.



Fig. 3. Assemble the printed-circuit board guided by this parts-placement diagram. Note: The buzzer
is mounted to the board using half-inch spacers so that it hovers over the previously mounted com-

ponents as indicated.

chirping sound. Potentiometer Ré6
(TONE) is used to adjust the pitch of
the output signal.

When the lights are turned on,
photo-radiation striking the light-
sensitive area of R10 causes ifs resis-
tance to rise dramatically, deacti-
vating the circuit, until the room is
returned to a darkened condition.

Construction. There is nothing criti-
cal about the circuit, so any con-
struction method can be used to
assemble the project. However, it is
recommended that the Cricket be
assembled on a printed-circuit
board. A full-scale femplate of the
Electronic Cricket’s printed-circuit
layout, which measures 2% by 1'%
inches, is shown in Fig. 2. That pat-

Here is the assembled printed-circuit hoard for
the Electronic Cricket. The Electronic Cricket
can be housed in any suitable enclosure, or it
can simply be tucked into some out-of-the-way
location where it can sense the room’s lighting
condition.

tern can be copied from the page
and used to eftch your own circuit
board. Or, if you prefer, the board
can be purchased as part of a
complete kit of parts from the sup-
plier listed in the Parts List. In any
event, once you've gathered dall
the components listed in the Parts
List, assemble the printed-circuit
board guided by the parts-place-
ment diagram shown in Fig. 3.

Start by instaling an IC socket
(but not the IC) for ICT where indi-
cated and then mount the photo-
cell (R10). Next install potentiome-
ters R6-R9 and the rest of the resis-
tors, followed by the capacitors,
making sure that the lone elec-
trolytic unit, C4, is properly oriented.
Follow that by installing the semi-
conductors (IC1, D1, D2, and Q1),
double checking each compo-
nent’s orientation and placement
prior to soldering it into position.
Check that in soldering the tightly
spaced components into position
no solder is splattered across adja-
cent pads or traces (shorting them
together). If such a splatter does
occur, immediately correct the
defect. Now, attach the battery
connector to the printed-circuit
board as indicated in the parts-
placement diagram.

After that, mount the buzzer (BZ1)
to the board (using half-inch spacers
so that it hovers over the previously

PARTS LIST FOR THE
ELECTRONIC CRICKET

SEMICONDUCTORS

IC1—40u3 guad CMOS NAND Sclunilt
trigger, integrited circuit

{J1—BC5478 NPN general-purpose
silivon switching transistor

DI, D2—1N414% general-purpose,
small-signal, sificon diode

RESISTORS

(All fixed resistors are h-watt, 5%
units, unless eiherwise noted.)

R1-R5—22{H]-ohm

R6, R7—47,000-ohm trimmer
potenticmister

R8, Ro-—470,00-ohm grimmer
potenticreter

R10—I.ight-tdependent resistor

CAPACITORS
Cl, C2=A) 1-pF, cermmic-disc
Cil-uF 16-WYIDM, miniature
electrolyiic

100 F, 16-WN T, miniature
electmlyric

C4

ADDITIONAL PARTS AND

MATERIALS

BZ1—%9-yolt piezoelectric buzzer

B I—U-siplt, transistor-radio baflery

Printed-circuit materials, 9-volt battery
connector. wire solder, hardware, efc.,

Note; A complete kit of parts for the
Elecrronic Cricket is uvailable from
Velleman Ine,, 7415 Whitehall St.,
Suite 119, Fort Worth, TX 76118 for
$12.29, Please allow f to B weeks for
delivery.

mounted components) as indicated
by the parts-placement diagram
(Fig. 3). The buzzer supplied with the
kit is equipped with a pair of red and
black insulated lead wires. When
installing the buzzer, mount the unit
first, clip the leads as short as POssi-
ble, and then solder them to the
appropriate foils, as you would with
any other printed-circuit mounted
component.

Finally, insert the IC into its socket.
and check your work. There is very
little that can go wrong with the cir-
cuit’s construction—short of misori-
enting IC1,D1,D2, or C1 or reversing
the battery’s polarity—but it is
always best to check the circuit
before powering it up. Once you
are satisfied that you’'ve made no
construction errors, attach the bat-
fery and see what happens.

Setup. The circuit should at least
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emit some sort of sound when the
battery is first installed. If not, adjust
the resistance of R9 (sensmviTy) until
the circuit begins to emit a chirp or
a beep. Once the circuit begins to
emit some sort of sound, adjust R7
(repetmon) to set the output rate
(frequency). After setting the out-
put rate, adjust R8 (modulation) to
give the audio output the trill that’s
characteristic of the cricket’s chirp.
Then adjust R6 (TONE) untit the sound
emitted by the circuit most closely
simulates the sound produced by
the real thing.

With the Electronic Cricket emit-
ting a trill sound at the right pitch
and at the preferred rate, slowly
adjust R9 (sensmviTy) under full room
light until the chirping ceases. Turn
out the light, and wait a second or
two. If the circuit begins to chirp,
turn on the lights to make sure that
the chirping stops under full-ighting
conditions. If the Cricket performs
as expected, you are all set. If the
circuit doesn’t start chirping, adjust
potentiometer R? upward or down-
ward until it does.

Once the circuit is operating
properly, you are ready to have
some fun. Just try not to be too big
a “pest” with your new toy. [ |

WILL THE CLOCK STOP?
(continued from page 40)

dependent we've become with
embedded technology. Even some
devices that are only a year or two
old will fail. One suggestion for get-
ting some devices to read the right
day of the week and date, though
not the year, is to set them to 1916,
1944, or 1972, if possible. They all
started on a Saturday, and had a
leap year. This, of course, is a short-
term fix.

Back to our January 1 predic-
fion. Morning newspapers and
news programs will carry reports of
the “localized disruptions” that
have occurred during the night
and will offer suggestions and infor-
mation for those citizens who are
affected. Mqgjor attention will be
focused on the few international
failures that have also occurred.
Calls for calm will be made, and
most likely heeded.

Luckily, Jaruary 1 is a Saturday,
and all the financial markets will be
closed. There probably wouldn’t
have been much action on Wall
Street the week before, with
investors confident and satisfied
with the Street’'s Y2K efforts and
press. Monday morning will be a
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great time to buy stock, thanks to
the market not being open on
“doomsday.”

Of course, another round of Y2K-
related problems, both at home
and abroad, will begin as the full
strength of the world goes back to
work. The markets will not melt-
down, but will be in a period of
adjustment for the next 12-24
months as investor confidence dips
with news of problems and rises
when corporations and govern-
ments announce action.

Undeveloped countries, those
that don’t depend on computers
yet, will wonder what all the fuss is
about. The semi-industrialized, likely
to have Y2K troubles with the major-
ity of their second-hand or anti-
quated equipment, will need all
the help they can get and that we
can give.

All the disquiet and economic dis-
fress will be followed by the biggest
buying-boom since WW i, and some
inflation as well, when every frustrat-
ed and annoyed consumer runs out

to replace years wartn of digital
watches, VCRs, thermostats, answer-
ing machines, alarm clocks, PCs.
anything and everything with the
word digital in it that requires the
right day and date....

What You Can Do—A Final
Thought. Most importantly, edu-
cate yourself. Information will
become clearer as we approach
the deadline. A panic, like arun on
the banks, can be worse than the
event itself, and can make a bad
situation much worse.

Call and write everybody that
affects what is important to you—
the cable company, state and
county offices, your house-alarm
service, your PC manufacturer,
local emergency services, politi-
cians, the people you do business
with—and ask them what they
have done for Y2K. Let them know
that your knowing what they have
done is important to you. If they
have already fixed it, they will love
telling you so. If they are already
thinking about it, a reminder might
push them into doing it. If they've
done nothing, maybe it will con-
vince them to get started.

In short, society will not end. If we
all pay ctose attention to the final
standing of our country in the last
days before 2000, and heed any
last-minute advice, January 1
might just be a nice day off from
work with a few interesting news
broadcasts at night. [ ]

INSIDE CRYSTAL SETS

An easy-to-read book
on crystal set theory
and construction opens
vistas for novices and
pros alike. Build radios
like Grandpa did, do it
better, and know what
you are doing. The
Crystal Set Handbook,

THE GRYSETAL SET
AR R

THILIP B AR RS T

published by The
Crystal Set Society, is an authentic guide on
the topic.

To order The Crystal Set Handbook, send
$10.95 plus $4.00 for shipping in the U.S. and
Canada only to Electronics Technology Today
Inc., P.O. Box 240, Massapequa Park, NY 11762-
0240. Payment in U.S. funds by U.S. bank check or
International Money Order. Please aliow 6-8 weeks
for delivery. MAO3
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Exploring the New World of Science Kits.

OWI'S ”"Next Generation” of WAO-6 OWI-968K __ ¢BPg.Book  89.95
ROBOTICARM TRAINER _ DWI-007 _ 5Axis Contro 53Pg. Book __ 69.95

affordable, rugged Robot Kits for the next TRIPLE ACTION SOLAR CAR DWI-685 _ Solar Sensor 27 Pg. Book __39.95

millennium challenges the enthusiast to solder [ 5CARGO OWI936K SoundSensor 47 Pg.Book 3695
WAO I IWI961K  P-ogrammable - Geaphic 59 Pg. Book  69.95

circuit boards and / or .mechumcull,v ussemll:le. SPIBE RUENEL Tored Senrer 49Pg. ook 49.95
Each OWIKIT also incorporates the basic LINE TRACKER DWI-963K _ Irfrared Sensor 48 Pg. Book _ 49.95
principles of robotic experimems, se“sing and HYPER PEPPY DWI-969K Sound / Touck Sensor 46 Pg.Book  24.95

: L o2 MOON WALKER DWI989K  Selar Sensor 10 Pg. Book  34.95
locomotion, guaranteeing an exciting, hands-on =
adventure of knowledge and fun!
But remember! OWI is the recognized -‘""\ ;
founder and leader in Educational Robot Kits. 1,!—" L \ - —

ACCEPT NO IMITATIONS. ACTON
ROBOTIC ARM | SOLAR CAR

TRAINER

Visit our homepage at HYPER
www.owirobot.com PEPPY - . -

LINE
TRACKER

2 £
o £
(—'l.

-

Be on the lookout for the new exciting
MOON : ' o Amphibious Solar Vehitle
WALKER : o Remote Controlled Cyclone
> o Infrared Sumo Robot
17141 Kingsview Ave., Carson, CA 90746

Phone:  (310) 515-6800

Fax: (310) 515-1606

Toll Free:  (877) 4-ELEKAT
{353548)

ELEK IT E-mail: owi@ix.netcam.com

Web Page: www.owirdbot.com Order M = F: 8c.m. = 4p.m PST

Fuzzy boggt Robef = Drow streight lines, circles
avd words;fearn fazzy control principles.

S01U04109|] Jendod ‘6661 Isnbny
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Any waveform you want!

@ Synthesized Signal Generator
Clean sinewaves DC-21.5 MHz, .001% accuracy!
.01 Hz steps. DC Offset. RS232 remote control.
v 21.5MHz @ Arbitrary Waveform Generator
v .01 Hz steps 40 Megasamples/Second. 32,768 points. 12 bit DAC
® Function Generator

New
Features:

v multi-unit : ]
ph aselock Ramps, Triangles, Exponentials & more to 2 MHz!
©® Pulse Generator
Telulex Inc. model SG-100A Digital waveforms with adjustable duty cycle

DC to 21.5 MHz linear Int/Ext AM, SSB, InVExt FM, PM, Ramps, Triar\gles,
and lcg sweeps Dualtone Gen. BPSK, Burst Exponentials

L "

Pulse Generator Noise Ambitrary Waveforms ~ Unlimited Possibilities!

Telulex Inc.
2455 Old Middlefield Way S Tel (650) 938-0240 http://www.Telulex.com

Mountain View, CA 94043 Fax (650) 938-0241 Email: sales@Telulex.com
CIRCLE 137 ON FREE INFORMATION CARD

. AIJFA ELECTRONICS visit www.alfaelectronics.com ror complete info

JALITY TEST EQUIPMEN -800-526-2532 ror Order an
i MM ECR/COUNTER | FLUKE :.
DMM-89S ($179.00): true rms, AC/DC (V,A), 02, CAP.13 (349.95) %% digt 0.1pF- 9
bar graph, freq, capac, dBm, logic, dicde F.9 Ranges, 0.1pF resolition] J01I1 S 9900 |- DC/AC Curent Probe $79.95
DMM-23T ($99.95): 4% digit, true rms, high resol e adjustment 73111 $125.00 |*Mini AC Clamp $59.95
10uV. 10mA. 10mg), hFE, diode, conti LCR-24 (3119.95): 0.lpH-200H, (73111 $135.00 [ AC Clamp witemp 389,95
(10, }0mA, 10sn€2), WFE, diods, contin; 0.1pF-2000uF, 0.01Q-20MQ, * | 77-111 $173.00 |» DC/AC Clamp $109.95
DMM_20 (§74.95): AC/DC (V, A), Freq, cont., : * Themmometer  $69.95-589.95
diode test. New Model, 79-111 $195.00 - IRTh 189.05
Capac, Induct, 0, hFE, diode, duty cycle LCRAND 3319.95) autoran, STHI $32500 | e 416999
DMM-122 ($59.95): DC/AC(V,A), Q2. hFE, diode. 0.1uH-10kH, 0.1pF-10mF, ImQ- [92B-ITSLA4S 4 ) o er $169.95-$219.95
itanice, freq, logic, continui 10MQ, Q Factor, seml/pmlleL S6B-11_$1,695 |, pME Tester $69.95
DMM-123 ($44.95): DMM + capacitance, I"C-llzl‘:)};z(/;}?: ;?)m;aa ';3 & ;’”Bi“l ggg; . al,essum Meter $299.95
DC/AC(V,A), ©, hFE, diode, continuity 495 [ Watt Meter
DMM-10 ($19.95): 3% digit, DC/AC V, O, hFE, ”‘“"""‘L § digits display, 10ppm} 123111 81,130 - High Voltgae Probe

363E

! $555 |* pH Meter
diode, signal output(+3V,-0.5Vsq, 50%duty) JA0M 3678 Ii

$740 |- Light Meter  $79. 95—389 95

Sinale Output DC Power Supplies "Trlple Qutput AUDIO/RF/FUNCT GEN.
+ Constant current, constant voltag or Tracking K
I £ » Short Circuit and overload prot.cctcd Pmﬁel to double current output lSOMHz sinewaves in 8 m:ﬁ
- Analog Meters Display ~ Digital Volr, Analog Currens | (PS-8102 & PS-8103 only) © SG-4162AD(3$229.95) with 6
. PS-303($159.00) 30V/3A  PS-8200(5179.95) 30V/3A le Output (Analo Audle Generater * AG-2601 (S 4. 95) 10Hz-
PS-305 ($219.95) 30V/SA  PS-8201 ($239.95) 30V/SA S-8102 (3399.95) 30V/3 1MHz, 0-8Vpp sine, 0-10Vpp squarewave
PS-8112 ($399.95) 60V/SA  Digital Vol & Currens Display| PS-8103 (3489.95) 3oww30ws,\ + AG-2603AD ($229.95) with 6 digit counter

= : PS-1610 ($289.00) 16V/10A PS-8300 ($199.95) 30V/3A W—E Functien Gemerator + FG-2100A ($154.95)
S-820

S-82 499.95) 30V/3A/30V/3A | 0.2Hz-2MHZ,5mV-20Vpp
PS-8107 ($399.95) 30V/10A PS-8301 ($259.95) 30V/SA 3 (5549 93 30V/5A/30V/5A «FG-2163 (”29 9%) Swup 0.5Hz-SMHz
0U/TN e o o ‘ :
ﬂ Iﬂ\m

20 MHz Scope Cursor Readout %

P, - - = e o™
LA L4 - ] g Wi

" “. 44 [ : it v

A L || L 7|/ .

Se— . S, -
. > 3 - - St e § T AN Y A e M (3
62 I o dee ). ). = |

o S 4 . e

. oo+ ST
» 0S-620 $324.95 |- OS-626G $599.95 | *2 variable out 0-30V,0-3A |+ Const vomge, current moq » Auto serial/parall (PPT ser) FG-8020G (§209.8% DM-8034(8179.95) 3% dgt
> Most ecc ical scope | * Readout s Curser meas | * One fixed SV.3A output | Voltage regulation <0.01%~ ?é‘é%s‘csakz Pg sscél;l!) i gobﬂsz‘;‘zj%slz wl/ CO““,F teT [« AC/DV(V,A),C..diode
" Dual CH/X-Y operetion |+ Dual CH / Delay sweep | * Auto track,seril, parallel | Gy rsgulation <005 | oo ol Command set | FG8020G (3209.9%) | PM-8048(8330.95) 3ua gt
* 1 mV/div sensitivity + Built-in delay line + Const. volt, current mode | PS-1830 (S198.95) 18VAAL L L0 o o146 65318viea |+ 0.02Hz 2MHz wicounter | @ ACY to SOKHZ, true s
* Z-axis input, CHI ontput | ALT trigger, Hold-Off | * 4 analog or 2 digital display | PS-1850 ($214.95) 18V/SAppg 3635G(s1,149.95p6vn.54| FG-8050 (3449.95) Sweep | DM-89S5G($889.95)Sdgt
* Z-axis m.puLCHl output rcoou (3499. 95) PS-1830D($214.95)18V/3A | PPT-1830G($1,499.95)18V/3A |+ 0.0SHz-SMHz w/counter |* 0.006% accuracy, GPIB
. 49 1o PS-1850D(3244.95)18V/SA | PPT-)615G(31,499.95)36V1.54 « INT/EXT AM/FM mod dBm auto,REL, min/max

ALFAALECTRONICS TEL: (800)526-2532 / (609) 897-1135  Call / Write / Fax / Email for FREE CATALOG

P.C. BOX 8089 FAX: 609-897-0206 Visa, MC, AMEX, COD, PO Accepted. OEM Welcome.
PRINCETON. N.J 08543-8089 E-mail: sales@alfaelectronics.com 1 Year Warranty (2 Years for GW/Instek)



RS232/RS422/RS485 Converters

RELAYS + LIGHTS » MGTORS
_ \ RS232 TO RS485
. L 2 wire
TEMPERATURE * PRESSURE * LIGHY LEVELS « HUMIDITY : v
AR » Makes your RS232 port an
T L m T s N RSiadpen
SWITCH POSITIONS *+ THERMOSTATS + LIQUID LEVELS " « Supports up to 40 RS485
devices
MODEL30.........$79 | MODEL45........$189 CMC’slow costconvertersadaptany *Automatically determines data

— RS232 port for RS422 or RS485 _ direction.

=~ PLUGS EITO PC BUS * RS-Z32 INTERFACE

« Signal powered version

2 L 24 unEs o16RAL 1O e |« & DIGIAL 1/0 operation. These converters provide .
Eﬁ -3 e : B R your R5232 device with all the | voneble
.:“"Ag{,:n - ':mlm ?dvan.tages‘ of RS422 or RS4§5 ADA485 (requires 9VDC) $79.00
+ UP TO 1o K BMP/SEC including reliable high speed operation ADA485-1 for 110VAC 89.00
: (upto200kbaud)and data transmission ADA485L. signal powered 84.00
MODEI! 100 " 3 MObEl 150-02 ....$179 distances upto 5000 feet. Two AD422s
can be used to extend any RS$232 link
* 92 BIT 130 KKI A/D > R5-232 INTERFACE upto 5000 feet. Completely transparent RS232 TO RS485
: ;;ﬁ:ﬁm: = mix" 3 to the system; no software changes of 4 wire
+ 24 DIGTAL /0 FUE | . OPTOISOLATED any type are necessary.  Converts an R$232 port for
: + COMPLETE CMM gse_with RS422 or RS485
evices
RS232 TO RS422 . supports up to 40 RS485 or
MODEL40........ ! e e 239 * Converts bi-directionally RS422 multidrop devices
- 1 between RS232 and RS422  « Adds multidrop capability to
* R$-232 NTERFACE | * RS-232 INTERFACE *Use as a short haul modem RS232devices
Frwvaena] | <26 LAESRIGHALY/O PEERAR «Plug in and go. No software < Automatically determines data
P & e e SN changes required direction.
— Lo AD422 (Requlres 9VDC) $79.00 ADA425 (requires 9VDC) $89.00
i AD422-1 for 110VAC 89.00 ADA425-1 for 110VAC 99.00

Mention this ad when you order and deduct 5%

p'ai'ie nigital, Inc. Use Visa, Mastercard or company purchase order %,g:
A €43 Connecticut microComputer, Inc.

PHONE 608-643-8599 « FAX _608 643-6754 PO BOX 186, Brookfield,CT 06804 p(203)740-9890
- . WWW.2CMC.COM Fax:(203)775-4595

CIRCLE 150 ON FREE INFORMATION CARD
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The 5300 Series, one of the world's finest digital multime-
ters. The best of the ASYC Il Series, it has the best accura-
cy, a built-in counter, and displays AC voltage as resistive
power or dB (impedance selectable), saving you the time of
making the calculation. A careful examination of the perfor-
mance features and user-conscious design will tell you that
you hold a superior DMM in your hand, designed with mea-
surement capability needed by users who demand the best.

MFG MODEL ACCY LIST SPECIAL PRICE
B&K 5360/MX538 0.1% $229.00 $128.00
B&K 5380/MX55 0.025% $308.00 $138.00
B&K 5380/MX56B 0.025% $325.00 $149.00

{resistive power on model #5390/MX56B)

e meters made in France by Metrix for BE&K, feature 50,000 count
capabitity, bargraph, true RMS, mains disturbance indication, good
transient protection, a wide temperature range, conform to IEC
1010 class 2 safety compliance and feature a 3 year warranty

Call, fax or email today for complete specs, a free B&K Precision

£ catalog, and a copy of our 84 page test and
<[z measurement instrument catalog

so)u041081g reindod ‘6664 Isnbny

Products international

8931 Brookuille Rd * Siver Spring, MD, 20910
8006382020 * Fx 800-545-0058 * www.prodintl.com * sales@prodintl.com

CIRCLE 153 ON FREE INFORMATION CARD
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CALL TOLL FREE
(800) 292-7711

Orders Only
Se Habla Espanol

C&S Sale

Excellence in Service

Look For Other
Monthly Specials
On Our Website

www.cs-sales.com

Power Supplies

Miscellaneous

Elenco Quad Power Supply

e reme ' ]
s o « 5VDC @ 3A
4 Fully Regulated DC Power | ° ??ZC;;C%:S;
Supplles in One Unit tapped @1A
4 DC vohages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @

1 Variable - 2.5 - 20V @ 2A

Elenco Power Supply Kit
Model XP-720K

+ 1.5VDC - 15VDC @
1A

¢ ~1.8VDC - —~15VDC

XP-720 Fully Assembled

Electronic
Playground and
Learning Center

Contains Over 50
Experiments

$1 9.95

554.%

$85

Elenco Model EP-50

Elenco Model MX-9300
Four Functions in One

Elenco DC Power Supply

| Model SPL-603 s79 95
3A 0-30VDC L]
The SPL-603 is a solid-state DC power supply
providing the exact output voltage no matter what
current you use. it contains one fully regulated
power supply. The variable voltage is capable of
delivering 0-30V at up to 3A. The output is pre-
cisely held to the desired output voitage by a spe-
cial reguiating circalt. Qutput fully protected from

Ideal for Schools

" Elenco Model XK-15

*450

Digital/Analog 7 o :

k2 Fire: creseseii "

Trainer = Features:
. by * One instrument with four test ‘and measuring

N e systems:
$89 95 » * 1.3GHz Frequency Counter
] “{ — e : « 2MHz Sweep Function Generator
M * Digital Multimeter

« Digital Triple Power Supply - 0-30V @ 3A, 15V

——

overload. @ 1A, 5V @2A
; Generators & Counters
Elenco Sweep Function Generator 10 Function 1.3GHz Unjversal Counter Multifunction Elenco Handheld
| w/ bulit-In frequency counter  Model GF-8036 Elenco Model F-1300 Counter Universal
’ 3 = « Frequency 05Hz - 1.3GHz 3 Ranges B&K Model Counter

This sweep function generator with counter is an instrument capa-
ble of generating square, triangle, and sine waveforms, and TTL.
CMOS pulse over a frequency range from 0.2Hz to 2MHz.

* Period - Can read 60Hz ta 60.000000 F=1/T
* Totallze - Counts to 199,999.999

: 5225

+ Duty Cycle
* Max/MIn/AVG with Time
* Stop-watch set .2 sec. o 100 hra.
+ Math Functions

+ Timer - 2 sec. to 99 days
* Puise Width - 0.1ms 1o 66666.6ma

Elenco RF Generator with Counter
(100kHz - 150kHz) Model $G-9500

Features internal AM mod.
of 1kHz, RF output 100MV -
35MHz. Audio output 1kHz

@ 1tV RMS. $225

$G-9000
analog, w/o

$119.95

Kit Corner

B&K 20MHz Sweep/Function Generator
Model 4040

wlith Frequency Counter
0.2Hz to 20MHz

* AM & FM modulation s445 ]

* Burst Operation i

+ External Frequency counter to
30MHz

- Linear and Log sweep

10MHz Model 4017  $319-

S5MHz Model 4011 $249

10Hz - 2.8GHz
Model F-2800

*99

*189

1875

10Hz - 2.5GHz
Uttra sensitive
synchronous
detector bar-
graph and RF
strangth.

3 Channels

Measures Frequency, Period,
Data Hold, Relative, Memory
(min., max., average). High
Sensitivity, Microprocessor
Controiled.

and RF signal strenglh bargraph

tncludes antenna, NiCad battery, and
AC adapter.

Elenco Digital / Analog Trainer

over 100 kits available

Model AK-870
Radio Control Car Kit‘

524,

* Solderless

« 7 Functions
« Radio Control
Transmitter Included
Model AM/FM-108K

AM/FM
Transistor
Radio Kit |
w/ Stand

$929_9% J

' Guaranteed Lowest Prices
UPS SHIPPING: 48 STATES 5%

OTHERS CALL FOR DETAILS
IL Residents add 8.25% Sales Tax

Model AK-700

Pulse/Tone
Telephone Kit

Model XK-700

Elenco’s newest advanced
Digital / Analog Trainer is spe-
cially designed for school pro-
jects. It is built on a single PC
board for maximum reliability. [t
includes 5 built-in power sup-
plies, a function generator w/
continuously sine, triangular
and square waveforms, 1,560
tie point breadboard area.
Tools and meter shown option-
al. (Mounted in a professional
tool case made of reinforced

-~

metal).
XK-700
Assembled & XK-700K - Kit
Tested $1 59.95

$189.95

Wl

Made in USA
15 DAY MONEY BACK GUARANTEE

C&S SALES, INC.

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: {847) 541-9904 541-0710

CIRCLE 32 ON FREE INFORMATION CARD

2 YEAR FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE




SAME DAY
' SHIPPING

C&S Sales

Excellence in Service

CALL OR WRITE
FOR OUR

FREE

64 PAGE CATALOG!
(800) 445-3201

Digital Multimeters

! Elenco LCR & DMM
Model LCM-1950

12 Functions
Freq. to 4MHz
Inductance
Capacitance

Elenco Model M-1740

$39-95

11 Functions:

* Freq. to 20MHz

'8 + Cap. to 20uF

2 N AC/DC Vokage
+ AC/DC Current

Fluke 791il

185

* Capacitance ranges

from 89.99nF to 9999uF.

¢ Built-In frequency

counter of voltage input
from 1Hz to over 20kHz.

* Lo-Ohms range, & 404

range with Fluke's pro-

Fluke 871l

299

Features high per-
formance AC/DC
voltage and current
measurement, fre-
quency, duty cycle,
resistance, conduc-

o ° Beeper rietar: Zero
and Much More “ Y . Diode Test (s L tance, and capaci-
« Transistor Test resolution with tance measurement.
$ + Meets UL-1244 sa{e(y increased noise rejec-
69 specs. . tion? Series Il {limited qty.)
Model M-27€0 - $24.95 _ Series |l {limited qty) $289
(9 function:) ; $179

Elenco Model 6100

39995

« True RMS of high speed
signals
« Computer intertace and
[, sofware
* Frequency to 200KHz
« Capacitance to 40uF
* Large 3 3/4 LCD display
i+ Captures and displays
max, min, & avg.
* Relative % to reference
« Three hold system
- Analog bar graph
and pointer
* Audible continuity
« Auto power oft
* Unit indicator

Dual-Disptay LCR Meter
w/ Stat Functions
B&K Model 878

Elenco Model LCR-1810

$99-95

« Capacitance .1pF to
20uF

« Inductance 1uH to 20H

* Resistance .0142 to
2000M52

* Temperature to 750°C

« DC Volts 0 - 20V

« Frequency up to 15MHz

» Diode/Audible Continuity
Test

« Signal Output Function

*14,%
Digital
Multimeter Kit

18 Ranges
3 1/2 Digit LCD
Transistor Test
Diode Test

Auto/manual
range

Many features
with Q factor

+31/2Digt Display | M-1000B (Assembied) . ... $14.95 High Accuracy  Diode test
Oscilloscopes | TEKK Radios
Free Dust Cover and 2 Probes Both Models| Pro-Sport FRS Two-Way Radio Talk up to
Available Model PRO-SPORT+ 2 miles!
in Yellow,
[ Blue & Black No

License

Model PRO-SPORT
« 1/2 Watt Ouvtput, 14
Channels. -
» TX LED indicatar.

Mode! PRO-SPORT +
* 1/2 Watt Output, 14 Channels.
* TX & RX LED/LCD Indicators.

+ Removable Belt Clip. e + Large LCD Display.
+ Highly Water Resistant. « 38 Privacy (CTCSS) Tones.
« Economy Type e « Plus All Features of Pro-Sport
u + No License Required! == Model.
& g 1 i ;
AT $68.00 each or | - $79.00 each or
BT R
L 2 for $109.95 Ve 2 for $149.95
S-1325 25MHz Dual Trace $325 —— - — -
S-1330 25MHz  Delayed Sweep $439 ician T H
S$-1340 40MHz Dual Trace $475 bl E|enco TeChnlclan Too' Klt
S-1345 40MHz Delayed Sweep $569
S-1360 60MHz  Delayed Sweep $749 | Model TK-1500 $ 95
S$-1390 100MHz Delayed Sweep $995 49 i
P

DIGITAL SCOPE SUPER SPECIALS | 28tools plus a DMM (M-1000B)

$695 | contained in a large flexible tool

DS-203  20MHz/10Ms/s Analog/Digial
‘ DS-303 40MHz/20Ms/s Analog/Digital $995 | case with a handle ideal for
| DS-603 60MHz/20Ms/s Analog/Digital $1295 everyone on the go.

15 DAY MONEY BACK GUARANTEE |
2 YEAR FACTORY WARRANTY |

C&S SALES, INC.

158 W. CARPENTER AVENUE
WHEELING, IL 60930 oo
FAX: (B47) 541-9904 (B47) 541-0710
www.cs-sales.com

Guaranteed Lowest Prices

UPS SHIPPING: 48 STATES 5%

S0I0.98|3 Jeindod ‘6661 Isnbny

j| OTHERS CALL FOR DETAILS
[l 'L Residents add 8.25% Sales Tax

| SEE US ON THE WEB

PRICES SUBIEC™ TO CHANGE WITHOUT NOTICE

&
(7=}

CIRCLE 32 ON FREE INFORMATION CARD
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LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
$60 an hour
and more!

{Learn at home in spare time.
. 17 |Noprevious experience needed!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.”” This valuablelicenseis
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don't nzed a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

Or, Call 1-800-932-4268 Ext. 240

1 COMMAND PRODUCTIONS
FCC LICENSE TRAINING, Dept. 240
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

I

I

I

I

I NAME __
I

'

L

|

h---——d

ADDRESS _
CITy STATE ZIP

|

FORBIDDEN KNOWLEDGE

/[ )
TheHacka ™ |Secrets of DSS
Crack Bible || = |Book& co-rom
Book & CD-ROM Hundreds of channels, /

Everything you've always wanted to | 2hd you can’t ;get them
know about hacking, but everyone | all.until now! Learn the
was afraid to publish. Only $29.95! | secrets of DSS! Only $29.95!

PIC Projects

Book & CD-ROM ﬁﬁ
The perfect PIC primer, complete | Control every appliance
with detailed instructions, full in your home from one central
explanation, schematics, program| location...or even remotely! The
ming software & source code. local control module doesn't even

Only $29.95! require a computer! Only $29.95!
Uirtual Reality | /1) |Secrets of Free Cable
Book & CD-ROM /} < Book & CD-ROM -
Ever want to just reach inside your

computer and grab something?

From test chips and
boxes to line traps for stopping
Learn how to construct and use
your own VR interface devices!

the “magic bullet” —everything
Do it like the pros! Only $29.95!

Home Automation
Book & CD-ROM /{J,} 0

you need to know to enhance your
cable viewing experience! Only $29.95!

o Free Energy ........ceeuuee. $19.95 e Tesla/High Uoltage ....... $29.95
o finti-6ravity ................. $19.95 e Secrets of UFOs ..... e $19,95
* Home-Brew Lasers....... $24.95 o True Origins of Man...... $29.95
e PlayStation Secrets ...... $29.95 o Earth-Mars Connection.... $19.95
 The Moon: NASA’s Secrets! ... $19.95 [ — [ ‘

|

We accept the following:

1-800- 773—6698

or visit us on the web @ http://www.worldwyde.com

Are you interested in Microprocessors & Embedded
Control Systems? If not you should be! Look around,
just about everything these days has an embedded
microprocessor in it. TVs. cars, radios. traffic
lights & even toys have embedded computers
controlling their actions. The Primer Trainer is
the tool that can not only teach you how these
devices operate but give you the opportunity
to program these types of systems yourself.
Examples & exercises in the Self Instruction
manual take you from writing simple programsto
controlling motors. Start out in Machine language.
then move on to Assembler, & then continue on with optional C. Basic, or Forth Compilers.
So don't be lett behind: this is information vou need to know!

Measuring Temperature
» Using a Photocell to Detect Light Levels
Making a Waveform Generator

E mpl Constructing a Capacitance Meter
Mampies Motor Speed Control Using Back EMF
Include: Interfacing and Controlling Stepper Motors

Scanning Keypads and Writing to LCD/LED Displays
Bus Interfacing an 8255 PPI

Using the Primer as an EPROM Programmer

DTMF Autedialer & Remote Controller (New!)

The PRIMER is only $119.95 in kit form: The PRIMER Assembled & Tested is $169.95. This trainer
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, &
Assembler/Terminal sofiware. Please add $5.00 for shipping within the U.S. Picture shown withupgrade
option and optional heavy-duty keypad ($29.95) installed. Satistaction guaraniced.

. 1985 - 1998
- R
(6}
=il L. Inc. |
11 EMAC WAY, CARBONDALE, IL 62901
618-529-4525 Fax 457-0110 BBS 529-5708 | . wnte

World Wide Web: http:/www.emacinc.com




OSCILLOSCOPES

j A
IMAGINE THE POSSIBILITIES! | “Disital Storage Oscloscope, Spectrum Analyzer,
NOW YOU CAN : Freq. Counter, Logger, DVM. DC-500KHz

TURN YOUR
DREAMS

INTO [ Axis units FroM

REALITY! 12'X 12" 10 60" X 60"
MACHINING AREAS

THE
ROBOP @ 5@ Print, log to disk, or export data  * Single channel units from $169
* Print, 1sk, or . hat
CNC ROBO"C MACH'NING SYSTEM g Acceptsgstandard scopepprobes . Dufl channel units from $349

« Uses standard printer port Options:

YOUR WISH IS ITS COMMAND!  eree 3 | || - Wioris i eptops e

ROUTE, MILL, DRILL, CARVE, + Same day shipping Bt
ENGRAVE, PAINT, ETC. ... " Made in US.A.

IN WOOD, PLASTIC, VINYL, Order yours today.

PC BOARD, & LIGHT METALS CAD/CAM 800 980 9806 MC/Visa/Amex

U.S. CYBERLAB, INC., 14786 SLATE GAP ROAD Allison Technology Corporation
WEST FORK, AR 72774 (501) 839-8293 208,?1{5‘3;?’3?;‘;56f‘;’:;?gg{gz'ggggé“
Visit us at www.uscyberlab.com http://www.atcweb.com

(! W
Spectrum

New and Pre-Ovwned

Test Equipment
@ Goldstar Pre-Owned Oscilloscope Specials

Tektronix 2213 50 MHz  $549.00
Spectrum Analyzerl}  Tgktronix 2215 50 MHz  $649.00
Avcom PSA-37D Tektronix 465 100 MHz $599.00
Tektronix 465B 100 MHz  $729.00
g 8 Tektronix 475 200 MHz  $829.00
iy Tektronix 475A 250 MHz  $999.00

Maintenance & Service

Satellite Downlink

« Professionally Refurbished
«Band'1 10 - 1750 MH
-B::d 237-4.2GHz 1 . Aligned & Calibrated to Original Specifications

Model 0S-5100 —p $899.00 | -Buittin DC Block & « The Industry Standard of Oscilloscopes

Power for LNA/LNB's

Full 100 MHz Bandwidth! | -uneorsattery Powerea || ° 1 Year Warranty - The Longest Available!!!

 Dual-Channel, High Sensitivity Only $2,475.00!
e TV Synchronization Trigger

o Del;:’e: SwzeeYl') We Buy Surplus SlMCHECK@" PLUS
¢ Includes Two Probes, 2 Year Warranty [ il | Module Tester See us on the Web!

* Tests SIMMs/168 p DIMMs www.fotronic.com

* Stand alone/portable

Leader CATV Signal Level Meter Model LF 941
v TV/CATV Coverage from 46 - 870 MHz e

A d . [
v Video/Audio Carrier Measurements ~ $695.00! f|_ pri———— Test qu“pment Depot

$01U0408|] Je|ndod ‘6661 ISnbny

Just Released! — “Series III” Multimeters Only $2750.00! A FOTRONIC CORPORATION COMPANY
Fluke Model 87111 $319.00 11 99 Washington St. Melrose, MA 02176
(1-800-996-3837) (781) 665-1400 » FAX (781) 665-0780

COD TOLL FREE 1.800.99.METER email: sales@fotronic.com
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®
Intelligent Database for
Equipment Maintenance

I you repair equipment for a living you méd Expert Onet
You can reduce repair time and make better fixes?

)
-
Z
L
Z
0o
0.

Expert One stores hundreds of concepts, rules, procedures and
history records.  You determine what information to input. Use
scanned documents, typing, or batch feed information to E1.
During troubleshooting you select symptoms and Expert One
makes recommendations about what will fix the problem!

® . TSN
o ok cosontnn.

Visit our web site!
www.mouser.com

" Get answers to real-world troubleshooting questions:
* What is this part?
* What components are in this parnt?
* VWWhat are the capabilities of this part?
Where is a certain part located in a machine?
* ls this pant similar to another part?
* Which troubleshooting rules apply?
” What's the history of this parnt?
* What procedures can fix the problem?

14 Day Trial and Demo CD available s o5

Glendale Software Company ‘ 199,‘7 l
www glensoft.com Hax & shipping

Phone/fFax: 623-935-6522 Major Credit Cards Accepted

Subscribe, download, or
view catalog online!

* Over 87,000 Products

* More than 145 Suppliers
* Same Day Shipping

* No Minimum Qrder

800-992-9943

817-483-6828  Fax: 817-483-6899
catalog @ mouser.com

Now avallabie with Internet file sharing and Updating!

ELECTRONIC COM

958 North Main St., Mansfield, TX 76063

CIRCLE 165 ON FREE INFORMATION CARD

BEST DEALER PRICING!

Turn Your Multimedia PC into a Powerful

Real-Time Audio Spectrum Analyzer

Features

¢ 20 kHz real-time bandwith th 5 ww-xw-l _w, Widws_ ks Lowas Wordow Hee

« Fast 32 bit executable m S |
e e

" IMPROVE YOUR IMAGE WITH
VIDED STABILIZERS

¢ Dual channel analysis

« High Resolution FFT

« Octave Analysis

¢ THD, THD+N, SNR measurements

« Signal Generation ¢
« Triggering, Decimation é:: CABLE TV
< Transfer Functions, Coherence "::
« Time Series, Spectrum Phase, Y
and 3-D Surface plots L 3 J

* Real-Time Recording and
Post-Processing modes

Applications

« Distortion Analysis

 Frequency Response Testing P . d f 299 cable TV programming
« Vibration Measurements . and SAVE $100°S -
« Acoustic Research rice rom $ W UF EVEN $1000°S on premium

. (U.S. sales only — not for export/resale) . CABLE TV EQUIPMENT.
System Requirements = ¢
¢ 486 CPU or greater : @ i m
* 8 MB RAM minimum DOWNLOAD FREE 30 DAY TRIAL!
« Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor www. Sp ectrap lus.com .
" 16 bitsound card : E ECT RONICS
3 Pioneer Hill Software d L gﬁ‘
PHS ;e YA Spectra Plus 1-800-906-6664
a subsidiary of Sound Technology. Inc. 1 FFT Spectral Analysis System 26% d 156TH C'RCLE OMAHA, NE 68130
Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer @telebyte.com http://WWW.mOdel’neleCtl’OHICS.Com







