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he best DMM vaiue emovable Hard Drive Rack

y Test! AND MORE! ONm

Data Hold: Freezes reading for easy checking
Auto Ranging: For easy. precise range serungs
Range Hold Control: allows for manual selection of your test

Measures:

DC Volts: up to 1000V

AC Volts: up to 750V

AMPS: up to 20 Amps {(AC & DC)
Resistance: up to 30M ohm
Continuity Check: with audible signal
{signal sounds f resistance 1s less than 20
ohms. Display reads actual resistance).
Frequency: (IKHz to 300KHz) displays
both dgital and bar grzgh reading
Transistor hfe Test: Display shows
approximate hfe value based on test

range
3-3/4 Digit LCD Display: Reads up to 3260. Easy to read display
Function Dial: Easy to use to select measurement type or turn umt
off.

4 Jack Piug-ins: Safety design with different capaciues for different
functions.

Diode, Continuity Check Push-Button: For toggiing between
diode check and continuity check.

Low Battery Indicator: Adwises you when tt's ume to Change
battery.

Extra Long 44" Test Leads: Helps get to hard to reach places
Screw-On Alligator Cups: Convert one or both probe tips to
albgator chps.

Fuse-Protected Circuitry

Built-In Stand: Makes one hand operation easier open

Shock Absorbing Rubber Carrying Case: with convenent probe Input Impedance: (0Mohm (Vdc/Vac):

approx 3V.

1832 F (probe supplied"

Diode Test: Tests f di

condivon of |0uA base current and Vce of
Temperature Test: Measures from 0 to

od)es are shorted or

by 4050V P36 sgPrives

This product can be used with any
3-1/2 IDE hard drive up to 1" high.
It incfudes an electronic keylock
for safe removal and nserton
Made of ABS 707 fireproof plastic.
Use this product to protect
sensiuve hard drive data, take your
hard free between work and #FH-10C-IDE
haome or even set up different users with their own hard drives that
they physically insert every ume they use 2 PC. Other models available

ONLY
$14°

any qgty.

'!.“ 32995
-’I‘II ..l \ i“;j::
#CS19903 uﬁ

Specifications

e g 45 dis | | from C:S1.include RHIO series and RH20 series. which are

Vac, ¥15% reading +8 digis '"";‘f"geaﬂsa‘;f“h;z B e e e R LGS Beey
Ade: +12% reading +5 diges | \TS'EAS BLU8H8ri05 tor more detorls and pichures.

Aac +1.5% reading +5 digns

Resistance: +1.5% reading +5 digits H i

Frequency +3.0% reading +5 digis Aemol\sable Hart‘:: Dru_le RFack with

Temperature  +1.0% reading +6 digs uto Door And Cooling Fan ONLY

Requires two AAA
batteries sold separatefy.

* Auto dgor on the outer frame

_J $1 895

storage chips and hanging cab. Helps protect the DMM from damage if over 100Mohm on 300 myde range
: 2GHz RF Field Strength Analyzer
ngthAnaly CTRL-D

Tuning
* LED Backlight LCD {192x192 dots)

ate
U Easy to N:vsleg:rch Engine

* ABS materiai of outer frame. High efficiency

cooling fan
* Worldwide patent pulling function an ty.

« Frequency Range: |00KHz to to bookmark handie Y aty

ﬁosonngza d FM (NFM). Wid ONLY this sit S (T
* Narrow Ban . Wide 15 site + Coaung wan bottom cover

Band FM (WFM), AM and Single $1 589 ™ + For IDE mterface |

Side Band (558) Modulated Signals t 1.-rget o g 350D »

May Be Measured pon = * Not compauble wath our RHI0 & RH20 3
* PLL Tuning System for Precise ¥ i e dasfl g« Cor a(}% with our RHI7-IDE o% #MR'27

Frequency Measurement and th AFCAt etails af www. web-fronics.com

= Extremely Low Power Consumption
0.5 Lux Min fllumination

Built-in Electronic Auto Iris for Auto Light Compensazion i

VM1030PA-8 30mmx30mmx25mm, Pinhole lens, 1ZVs any qty.
VM1030A 30mmx30mmx26mm, Standard lens, 12V any qty.
VM1035A 42mmx 12V with back light

4 Sr‘H\xZSmm, Standard lens,
compensation 5} - any qty.

VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V
VM1036A %ﬁralaa

%, feature afmy gty

$49.% oy

o L Incudes 3 “Cindists Mini CCDs (BW & Color)
ji e That Re2l oa Consta™ inBusiness NS, Gpiarvation Cameras. Smatier and Bat
N\Eoner #3201 ) New L5 Since 1971 = Ultra Mimature Design
¢~ CCD B&W Board Cameras . ggj;fn & White V ersions Only 25mm x

= ASIC CCD Area Image Sensor g‘n"t":: S 5 = Color V ersions Only 32mm x 32mm

'i"-il = 0.1 LUX Rating (8/W). 1 LUX (color)
- -_.'l‘ - CCD Area Image Sensor for Long Camera Life
+  Back Light Compensation Circuit
+  Built-In Electronic Auto Iris Lens
qty. VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens, pre-
wired cabting 12V DC Powe:“‘l 39.%) 4 29305 or more

x32mmx25mm, Standard iens, 12V, reverse mirror image

Available in Standard Lens or Pinhole

Lens
All Include Pre-W ired Cable Harness for V_ideo & Power
12V Regulated Power Supply Required (120mA typical
power consumption)

VMCW-H12A 32mmx32mmy19mm, Color CCD with pinhole lens, pre-wired

" Bullet CCD Cameras B&W and Color
+ Smant Rugged Metal Housing

Extrememly Low Power Consumption

12 Voit

+ CCD Area image Sensor for Long Camera Life
+ Buill-in Electronic Auto iris for Auto Light Compensation
+ No Biooming. No Burning
+ 0.1 Min Lux Hummahon (B&W) 1 Lux Min Lux lunwnaton (cofor)
VMBL T1020 B&W, 21mm(D)x55mm(L) *49 “any qty
VMBLT1020W B&W Weatherproof, 21mm(D) x58.5mm(L) 79 marvy qty.

\.@L TJC19BW COLOR!Weatherproof, 17mm{D)x88mm(L) 139 “any qty.

[etailed Spec:
on the Wab

COLOR CCD Mini Board Cameras
Low Power Consumption

REDUCTIO|

= 1 Lux lumination ; -
= Internal Synchronization ¥ at,mled“':'..lpe _gE_ 7,
= 12Volts on the Web Pi \

400 TV Lines
Built-in Electronic Auto iris for Auto Light Compen:

sation
G5 any

VM3010PA 33mmx33mmx18mm, Pinhole lens %txl
VM3071-A 45mmx40mmx24mm, Standard lens, single board 89 “any qty
INQA:?O‘IO-A 33mmx33mmx32mm, Standard lens any qty, _/."‘
wi'% 2.4 GHz AJV Sender/Receiver System \
« Wireless FM transmission of video omlO';‘h
(cotor or B/W) and sound {stereo or -
mono} up to 150 meters (line of
sight)
« Directional Antenna Design . e

optimizes performance

Use with remote cameras or any

input (sateliite TV, cable etc.) where

wireless transmission is desired. View

onaTV set.

Performance through walls varies

depending on construction methods

etc.

+ Each set includes a plug-in power
supply for the transmitter & receiver.

« 7 segment LED displays channel (1-4)
on receiver & transmitter.

CSIHTR2400 Inciudes One
Transmitter & One Receiver with
Power Supplies 00
CSIHTR2400T X Extra
Transmitter/Each Receiver will
M upto 4Ty $89.00
See more detailed specifications at
www.web-tronics.com in the
CCD camera setcion.

itters

Our Most Sophisticated DMM  We Soid Over 700 Lost Year! NO“
ONLY

with RS-232 Interface & Software. 3-3/4 Digit. 4000 Count, Auto-Ranging
with Analog Bargraph + K Type Temperature Probe Included
e clRrS, ode + PLise Signal for Logic 31 29

i
+ 10MHz Frequency Counter & Audible Test

CIRCUIT SPECIALISTS, INC. 220S. Country Club Dr

CIRCLE 233 ON FRE

e year
limited warranty from CS.I.
omes with QFP Nozzie (0.68" x 0.68")

cabling, 12V DC Power Input ]39-00/ 1295 o more

VMPS-718A 25mmx25mmx30mm, gl\N‘CCQ with standard lens, pre-
wired cabling, 12V DC Power Input 5 114925 or more

VMPS-250A 25mmx25mmx B/W CCD with pinhole tens, pre-wired
cabling, 12V DC Power Input 4975 or more
npew! * O'Scope Offer ONA
30MHz! ONLY $299! $
Industries Best Price! 299

j VCC-3232 32Zmmx32mmx30mm, CMOS COLOR, std lens, see web for
. 6% T
See web for specs

15mm,
o,

o'l

l\iec 7225 or more
i

pwf‘? Hot Air SMD Rework
L Station WOW! ONLY $489
Similar Systerns Cost 100s More!

ONLY
$489 B o o]
o= a
i oa
L e
#SR-979 « o -
For technicians.service/repair depots and assem- " .
bly rework. We also stock a selection of nozzles «D c o
for QFP, SOP & PLCC devices (see our website ual Channel
for selection details). Hot Air temperature vari- | | ¢ Dual Trace #OSC-1030

able from 100°C to 400°C (212°F to 754°F)
power consumption: 275w max.Auto cooling fea-
wure cools system after shut off to extend ser-
vice life of heating elements and handle. On:

* Vert Trigger

* 1Year C.S.I.Warvanty!

Manufactured for CSl by a leading
0.E.M. manufacturer. See our
\{ebsite for detailed specificatiory

3000 Series Digital R/O Bench Power Supply
«Low Cost Single Output «3Amp

AS
LOW AS

$
mm|

High stability digital read-out bench power supply
featuring constant voitage and current outputs.
Short-circuit protection and current limiting
protection is provided. Highly accurate LED
accuracy and stable line regulation make the 3000
series the perfect choice for lab and educational use.

Line Regulation: 2x10 * +Ima
LED Accuracy: Voltage 1% +2 digits
Current £1.5% +2 digits
Wave Line Noise: <imvrms
Dimensions: 291mm x I58mm x [36mm {CSI3003 )

| + Conunuity/Diode Test
| » Time Mode with Alarm ¥ Reg. 5169
|  Clock, and Stop Watch + Logre ;“‘ OFFr'Keep ON™ ! Cs13003: 0-30v/0-3amp
| r Dual Dsplay * Auto Power eep Mode B o More o fow
[ - 10 Location Memory e st ooy 1 Lolcal Digital R/O Bench PS,
[ e AggrandiRekidie; g Back g ¥ web Stte 1x10*+5mv Load

+ Decibel Measurement 1:Daca) Hold/Rn,fiode | i

et S Do Ui svosoun 0 PROTEK 506 $99.60"'3/58.00

Terwperature Mode (C/F) + Protective Holster B A
+ Siicon Test Leads LM

.. Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-464-5824
E INFORMATION CARD
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST!

FEATURES DEPARTMENTS

25 ULTRASONIC MOTORS
Everyone knows that electric motors
turn electricity into magnetism that
turns the rotor, right? Well...not really. if
your motor turned electricity into a puls-
ing surface at ultrasonic frequencies,
you'd have an ultrasonic motor, of
course! Learn about these fascinating
devices and how they just might play an
important part in your future. There’s
even enough general advice provided
to build your own USM.—Jim Van Laarhooven

31 VIRTUAL RETINAL DISPLAYS

Small portable displays have gone from helmet-based units made 41 Q&A

famous in the video arcades to small cubes suspended in front of  Michael Covington’s final curtain calf of Qs and As.

one eye. The next generation now being tested is built into a pair :

of glasses—the ultimate “stealth” display (short of the yet-to-be- 44 COMPUTER BITS

invented biological implants popular in science fiction and movies) join Ted Needleman as he uses software and hardware to gaze at
that doesn't block your vision.—William Siuru the night sky.

33 AN RF FIELD-STRENGTH METER
Electromagnetic fields are all around us. Study after study is start- 47 AM_AZINGf SC|ENCE "
ing to suggest that there is some danger in the higher frequencies ~John lovine designs and builds some neat Nitinol-based toys.

that are increasingly found in our latest gadgets. Find out how

5 NET WATCH
Get ready for some “death and destruction” fun as Chris LaMorte
looks into the world of BattleBots.

12 PEAK COMPUTING
Ted Needleman offers guidance on whether to keep riding the
upgrade merry-go-round.

21 PROTOTYPE

Self-driving vehicles, full-scale airport simulator, environmentally-
friendly batteries, new micromachining methods, and finding a new
type of greenhouse pollution.

strong a radiated field can be with this simple hand-held unit.— 51 ROBOTICS WORKSHOP

Rudolf F. Graf and William Sheets If friends describe your robot as a “bull in a china shop,” Gordon
McComb can help fit some collision-avoidance sensors to your

PRODUCT REVIEWS pride and joy.

9 GlZMO® 55 BASIC CIRCUITRY

High-resolution digital camera, dual-tray CD recorder, digital vehi- you're in the area, Charles Rakes’ proximity sensors will find you.
cle compass, hands-free adapter for cell phones, thunderstorm

detector, in-wall home-theater speakers, ultra-tiny .MP3 player, 58 SURVEYING THE DIGITAL DOMAIN
DVD-RAM drive, reusable CD /abfals, plasma flat-panel display, Looking to spend your money on-line? Reid Goldsborough has
and a computer-free Internet audio player. some good advice on both e-tailing and auctions.

14 HANDS-ON REPORT
Aqcess Technologies Qbe Cirrus tablet computer.

——AND MORE
2 Editorial 67 Poptronics Shopper
3 Letters 98 Advertising Index
61 New Gear 98A Free Information Card
63 New Literature

»

Foprronics (1550 1516-3681) Published monthly by Gemshack Publicagons, Inc. 375-G Marcus Blvd., Hauppauge, WY | 1788 Second-Cliss posrage paid ar Hauppauge, MY
and ar additienal mailing offices, One-year, twalve issues, subscripoon race LS and. possessdons $24.9%, Canada $33.15 (includes G5 T. Canadian Goods and Services Tax
Registration Bo. R 125166280} all other countries §33.99. Subseription arders payable in LLS. funds only, International Pastal Money Order or chack drawn on a LL5 bank.
LL5. single copy price $4.9%. Copyright 2000 by Gernsback Publicatians, Inc, All rights reserved. Hands-on Blectronics and Gimno trademarks are registeced in LS. and
Cashada by Gernshack Publications, Ing. Poptronics oademark |s regiscered in 115 and Canada by Poptranid, Ine, and i licensed t Gernsback Pubdications. Inc. Princed in
LIS.A,

Postmascer: Please send address changes eo Poptronics, Subscription Dept, PO Bos 459, Mount Morris, IL & 1054-7629
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clalm any responsibilicy for the loss or damage of manuscripes andfor arowork or photographs whibe in cur posssasion ar athersite.

As a service to readers, Poptronics publishes svallable plang or infarmation relating to newsworthy products, techniques, and colentific and technalogical developments,
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functioning of readerdbuilt projects basad upon or from plans or inforimation published = this magazine. .
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Ch-Ch-Ch-Ch-Changes

With the simple act of turning the page of the calendar, we change the month,
the year, the decade, the century, and the millennium. Not bad for a simple piece
of paper.

Change is inevitable, although some see that evolutionary process as bad, even
if good comes of it.

Take the magazine you're holding in your hands.

| listen to your wants, needs, and desires. | listen to your kudos and complaints.
Sometimes | can’t do anything except lend a sympathetic ear.

Sometimes | can do something.

Over the next few months, we're going to try some new ideas as we fine-tune
Poptronics to balance between the three groups of readers we want to reach:
former Electronics Now readers; former Popular Electronics readers; and that
elusive group that everyone ignores, those that don’t read Poptronics...yet.

As a first step in this evolutionary process, we've experimented with some com-
puter-generated schematics in our “RF Field-Strength Meter” feature. Tell us what
you think.

I've heard some good ideas from you in terms of new features. Some of the sug-
gestions had been discussed in-house over the years, but the timing wasn't right,
for various reasons. There’s also at least one idea for a new feature that made
me smack my head and exclaim, “Why didn’t / think of that?”

Some of the new features will appeal to the long-time reader. Some will appeal
to the “newbie” picking up an issue for the first time. And, yes, some of the mate-
rial might not be 100% electronics in nature. The main idea is that it will be fun.
That's the purpose of a hobby like electronics.

Sitting on my shelf is a small “do-nothing” box that | built years ago. It contains a
small circuit and a huge button labeled “THERMONUCLEAR SELF-DESTRUCT. DO NOT
PRESS.” Whenever | demonstrated it to friends, they invariably ask, “How did you
do that?” That’s how you interest someone in your hobby: show him or her the fun
side.

So look for “something new under the Sun” in Poptronics in the new millennium.
Keep the suggestions flowing. And have fun in 2001.

PR

Poptronics, January 2001

N

Since ‘zome of the equipment and circuitry
described in POPTROMNICS may relate to or be
cowered by LL5. patents, POFTROMICS disciaima
any fabilicy for the infringement of such patents by
the making, using, or sedling of such squipment or
circuitry, and suggests thar anyone interested in
such projects consule 3 patent attorney,

Joseph Suda
Managing Editor

WWW_amerncaanadiohistarv.. com
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Metric Temperature Conversions

I enjoy the magazine very much and
as a long-time subscriber I must say that
I miss my favorite Department “Antique
Radio.” However, I am writing regard-
ing Mr. John Iovine’s metric conversions
in the July issue.

As a Canadian who grew up using the
imperial scale and now has to deal with this
metric system, I have a better way of deal-
ing with the temperature conversions that
I can do in my head. It does not use the
fraction method that was published and is
faster and simpler. Here it is.

F-32/18=C
CX184+32=F

or

212 -32/1.8 =0°C
(temperature at which water
freezes)

100 X 1.8 +32=212°F
(temperature at which water boils)

This uses standard air pressure.
Higher or lower air pressure will change
the outcome.

When I was taking a full-time college
program in 1990-1991, I wrote this on a
test. The teacher was teaching the frac-
ton method. T used my method and got
the right answer.

GEORGE T. LOVE

via e-mail

Dialing Again?

I not only have used the Dialpad.com
service, but I also have been in contact
with the technical staff at Dialpad.com
about problems. I accordingly regret
that your otherwise-interesting column,
“Making Free Phone Calls,” (Net
Watch, July) fails to mention either of
two significant limitations inherent in
the Dialpad.com service.

I. When used with AOL and similar
ISPs, the “click here to listen” hyperlink
will NOT function! One has, in cases
such as AOL to treat the audio message
as an ordinary attachment and go
through a downloading-saving-load-an-
appropriate-player sequence in order to
hear the audio message! In view of the
time/effort involved (and the compurer

skills required of the recipient), it
frankly might be better to forget about
the audio message altogether and just
send the recipient a regular e-mail!

2. One-minute of recording time is
allowed per e-mailed audio message. A
separate Dialpad audio e-mail will be
required for each additional minute of
one’s audio message. I sincerely hope
that the above informaton/comments
will be of help to you.

ERNEST R. BIRNBAUM

via e-mail

I just received the November issue of
Poptronics. Thanks for including the
Runco VX-101 projector. Unfortunately,
since issuing that press information in
January, Runco has made some changes
to this product. While it is still consid-
ered an affordable projector—perfect
for first-time buyers, the VX-101 is now
called the Reflection VX-10lc, as the

KEEP IN TOUCH

We appreciate letters from our
readers. Commeants, suggestions,
*questions, bougquets, or brickbats .-
we want to hear from you and find
out what you Iike and what you dis-
like. If there are projects you want to
sea or articles you want to submit—
we want to know about them.
You can write via snail mail to:

Lettars

Popironics

275-G Marcus Bivd.
Hauppauge, NY 11788

Sending letters to our subscription
address increases the time it takes to
respond to your lettars, 85 tha mail is
forwarded to our editorial offices.

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

Of course, e-mail is fast.

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

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

WWALAL amaetiaaaiadiohietarn..com

once optional controller now comes
standard with the projector.

Therefore the correct price would be
$9995. And Runco has just recently
introduced a high-definition interface
upgrade for the VX-101c—for $1000;
this entry-level projector will be able to
produce HDTV via outboard decoder.

Thanks again for your support of Runco.
SUE MORGAN
Nicoll Public Relations
via e-mail

The End Of TV AS We Know It

As we all witness the ushering in of a
new era of digital-T'V broadcasting (see
our September issue), we may also be
witnessing the beginning of the end of
all free over-the-air broadcasting, an
American institution as old as TV itself.
You see, the same technology that
enables all of these improvements in pic-
ture quality and reception formats also
makes it extremely easy, and very invit-
ing I might add, for the implementation
of a “pay-for-your-reception” type system.

This technology is already in place
and proven in the satellite-TV business,
and it would be very simple to use that
same technology to control your recep-
tion on a pay-for-reception basis. The
digital scrambling, decoding keys, and
other signals used to turn a customers
receiver “on” or cut off non-paying cus-
tomers can be embedded in the digital
signal just as easy as the other control
signals used to provide this so-called
“great” picture quality. Like a Trojan
horse, what may be riding in along with
this new technology could be very disap-
pointing after we’ve all been suckered into
believing that it’s a good thing.

Whether this bad side effect happens
quickly or through a relentless, slow
process of attrition by network and
broadcasting lobbyists, it will surely hap-
pen without serious opposition. Write
your congressman and senators. Let’s
make sure that there is legislation put
into place to prevent this travesty before
it happens.

If they were to make money from
pay-for-reception subscribers, they would
be getting income from “both ends” of

souondod ‘Looe Arenuep
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>

the business; this would of course give
them windfall profits and eventually
would develop into a price-gouging
monopoly controlling everything that
we watch and see on TV.

Today, we still have a choice: if we
don’t want to pay the price demanded
for cable or satellite reception, we can
still receive free broadcasting. Having
this choice keeps a check and balance in
place on the prices, quality, and content
of the service provided by these compa-
nies. Can you imagine what will happen
if this check and balance is removed?
“ANONYMOUS TEXAN”

via e-mail

g W "

No-Frills “QBASIC

This no-frills QBASIC program is in
answer to Ed Grens’ letter in the
November issue, concerning the article
“LCDs for PCs” found in the March
publication. (See sidebar).
SAM BROWNMAN
Montreal, Quebec, Canada

The Greatest Show Off Eanth

While I enjoyed your editorial in the
September issue, I wanted to bring an
error to your attention. The camera
NASA used to televise Neil Armstrong
setting foot on the Moon did not use
mechanical-scanning with a Nipkow
scanning disc. Please recall that in the
Baird system, the thing that was scanned
was the light source onto the subject.
The pickup was non-scanning photo
tubes. This had to be done in an other-
wise dark room.

What NASA did use was a rotating
color wheel, 4 la the 1949 mechanical
color-TV system proposed by CBS, in
front of the pickup tube. This was the
lowest bandwidth way to transmit color
pictures back to the earth. The mechan-
ical color wheel was also used on numer-
ous other NASA missions, both manned
and unmanned. With modern electron-
ics, they were able to make the pictures
monochrome (B&W) compatible—
something that eluded CBS. That’s why
the FCC rejected the system, and CBS
had to buy back all the color sets already
sold for their full price of $1000. (In
1949—0OUCH!) No wonder CBS was
the last network to adopt the NTSC system.

My information about the camera
actually came from the television cover-
age at the time. The color-wheel camera
was used on some earlier NASA mis-

UPDATED “LCDs FOR PCS” PROGRAM

SRR

REM MAGART.BAS using QBASIC

1
16216L-5 LS,

REM prog. tested with Sharp LM16X2 14 and DAEWOO

30 REM The first nine lines are the initialization process, Line 120
40 REM makes F=H, R3& RW=Low: Line 122 brings E&ERS&RW=LOW,
120 OUT  &HE37A, ST GOSLTRTON

121 QU &H3TE, &H3s: GOSUBTO0

122 0T &H37A, &HO: COSUBTO0

123 OUL &HETA, &L GOSUB? 00

130 -OUT &H3ITE &HE: CGOSURT00

131 OUT &II37A, &1L COSUB700

132 QUT &H37A, &HI: COASLIBT 00

140 OUT  &I1378, &Tla: GOSURTN

141 OUT &H3ITA, &H COSLETON

145 REM INITIALIZ. OVER

150 REM for LCD Line 1: lines

200-230 place an "5 on screen
GOSLIETN0
GOSLIBTO0
CAOSLRT00

200 makes RS&F=H, RW=L.0OW

REM lnes 200-920 shift cursor to second line

CGOSTIBTON

SHCD: GOSURTON

O LIETO0

200 OUT  ZHITA,  &H»
22X OUT  &Hivs, &H33:
230 OUT &H3ITA, M4
600 OTO 835

650 END

00 FOR{=1T0O 2: NEXT
T8 RETURN

765 REM line

7700 RIM hine 230 makes BS-TT; FaRW=LOW
780 END

855

o OUT  &TIi7A, &ML
OIn O %1374,

00 OUT  &HITA,  &HID
950 STOP

ENT

sions. The most detailed explanation of
the technology came out on one of these
previous missions. I'm sorry 1 can’t
remember the exact one—it’s been a
long time. I do remember the commen-
tator—I believe it was Jules Bergman on
ABC—who did a fairly detailed analysis
of this first color-television camera for
outer space. I particularly remember his
reference to the CBS system, with which
I had previously become familiar. What
a hoot! ABC talking about CBS technol-
ogy. Were they secretly gloating? As a
teenager very interested in—maybe
“obsessed with” is a better description—
electronics, I just ate this up. I also
remember the reference to this in rela-
tion to the Apollo 11 camera.

In retrospect, I find it amazing that
the coverage back then had so much sci-
entific depth, particularly Jules Bergman
and ABC. The discussion of the reason
for this systemn being a bandwidth issue
came from this same coverage. And they
made it understandable to more than

just a geek kid (I graduated high school

WWW.amenaaaniadiohisterv.com

in 1967).

My knowledge was supplemented by
Popular Science, Scientific American, and,
yes, Popular Electronics. (I've been
reading Pop “Tronics since about 1956.
When Mr. Gernsback was the editor, 1
think.) But the majority of this knowl-
edge came from, dare I say it, the “vast
wasteland” of television.

As a side note, I do not believe there
was ever a mechanically-scanned live-
television pickup device that did not
swing a spot of light back and forth, up
and down, scanning the subject to be
televised with the resulting reflection
being picked up by photo tubes. This is
what was used for the live Baird pickup
at the Baird/Marconi shoot at Alexandra
Palace (in London) before the start of
WW II. The only other source of
video Baird had was from film using a
flying-spot scanner, again scanning the
light, only this time using a CRT as the
light source.

As I recall, this was one of the main

{Continued on page 46)
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So You WanT 10 Build
A FighTing Robor...

here are numerous video games

available that give the player
command and control of a giant
robot for the express purpose of
wreaking havoc. Why settle for a
game when you can have the real
thing? Robot manio—a mixture of
creativity, mayhem, and cutting-
edge robot technology—is sweep-
ing America. Crews of technicians
and dreamers are creating robot
terrors on a small scale. With a new
television show illustrating the cli-
max of battles and hundreds of
sites pertaining to robot building
and competitive fighting emerging
each day. now is the time to explore
this robotic wave.

The following is only a smattering of
information related to competitive robot
batfles that resides on the Intemet:

BATTLEBOTS.COM

On the forefront of rolbootic actior lies
the domain of Batflebots. This is a word
where teams develop robots for the
sole purpose of destroying other robots.
The battiefield is a sadistic arena cor-
doned off by a chairink fence. Within
are varous fraps and mechanisms of
destruction, often used by the partici-
pants in the eradication of opponents.
Set upon this stage are the robotic glag-
iators. each supported and operated
by a crew of aspiing champions. You,
too, can log on to www.battle
bofs.com and visit the virtual head-
quarters of this tech-progressive, com-
petitive sport. Any hard-core electron-
ics/robotics enthusicst can appreciate
the content of this site,

Let's take a gander inside battle-
bofs.com. “Batflebots” is cired weekly

Mudsy Figs
Esdui Fants
Elestronlcs
=
Mechamicel
Tip=

Bkt

Il priak
Enlsar tharcles

P e ; ’

Welcome to the home of BioHazard, world champion combat robot

BioHazard won the heavyweight one-on-one competition at the Long
Beach BattleBots in August 1999, and the Robot Rumbte at the Las
Vegas BaitleBots competition in November 1999. In 1996 and 1997,
BioHazard won the Robot Wars one-on-one competition. It also won
the trophies for Best Engineering at both events.

tlrmn

See the competition for yourself on the new BattleBots show on
Comedy Central Wednesdays at 10:30 PM, Saturdays at 5:00 PM and
11:00 PM, and Sundays at 10 AM. The next live competition wili be in

in November. See the 1te for more details!

T

Biohazard is an example of a prize-winning Battlebot that has its own Web page.

on the Comedy Central cable net-
work. Viewers can go deep behind
the scenes via the www.batflebofs.
com Web page. The home page pro-
vides links to pages explaining:

* The concept behind battlebots

* Current competitors, crews, and
creators

* Competition rules

* A section dedicated to help
people build their very own
metal-stomping robot

The competitors seem to range
from early adolescents to some
seasoned forty-somethings, all with
impressive records. By clicking on

WWW_akhrerieaniadimahietary com

“"Meet the Robofts,” the viewer can
browse through the weight classes
and view the stats for each robot.
Links are clso provided to the page
of arobot’s crew, a supporting cast
of cutting-edge tech heads with
names like “Odin,” "Das Bot,” and
“Pressure Drop.” who are the true
stars of this unique tech environment.

Browsing through Battiebots.com
can lead to some interesting sites
concerning the building of robots.
Two examples are the Biohazard
homepage and Robotbooks.com.

BIOHAZARD

This low-tech site—www.robot
books.com/biohazard.htm—fea-

sowondod ‘ooz Arenuep
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' Robot Books.com - Rabot Kits. Rebotics. and Toy Raobots
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are the very best.

to use site!

world a better place.

New Book!

" [agument Dbe

_ Robot BookaCom |

Raobotics Books, Kits, Magazines, Movies, and Toy Robots!

Our Job is to sort through the many robotics
books available today, and select, review,
recommend, and sell, just those few that we feel

In addition to books, you will also find a
selection of robot toys, movies,
toys. magazines, and robot kits,
find anywhere else on the web.
searching and surfing for you and brought

together the world's best merchants in one easy

We contribute 15% of our profits to the
American Heart Association. We hope to
delight you with our service, while making the

educational
that you can’t
We've done the

updated Chck Hersl

New Robot Dog!

) 5
G men @ oz

If you want to learn about robot design and consiruction, this Web site is “one-stop shopping” for

all your information needs.

tures the robot known as “Biohaz-
ard.” This winning athlete has made a
reputation for ifself within the Battiebot
circuit. Biohazard's site has a lof to
offer, including: action photos of the
robot’s competitions (complete with
text narratives), fips and hinfs on

i Welcome to Bo'ileBuls(TM) Netscape
‘Ble Edt Yiew: Go Communicator Help

& 3 @

Foward Reload  Home

2.

|

Search Netscape

robot development and construc-
tion, and a list of vendors for all your
robot-building needs. An example
of the myriad of sites created by
Battle-bot contestants, this site is
just a taste of the numerous refer-
ences avaiable for neophyte robot

A
£ 6 &

Security Shog Som m

= 3
Print

| 9" whats heiatég g

Mo EWIILECHIS
Qi EeriEour

-

e

{iocument Done

BT R e

If you find industrial robots dull and boring and NASA-stvle explorers leave you intellectually
exhausted, you can’t find more “check-vour-brains-at-the-door” fun per kilowart-hour than with

BattleBots!

WWW_akherieaabadiahistary com

HOT SITES

BattleBots
www. battlebots.com

Biohazard
www.robotbooks.com/biohazard.htm

RobotBooks
www. Robotbooks.com

builders. The tips offer detailed
instructions on tasks such as elec-
fronic motor tune-ups, use of capac-
itors as horsepower boosts, and radio
remote-control units

The Biohazard site. like many
other novelty sites, is lacking in the
pizzazz frequently seen on more
expensively produced URLs, but
the wealth of information and links
is an undeniable asset to avid robot
buffs, Biohazard pays homage to a
mega-store of robotic resources,
Robotbooks.com.

ROBOTBOOKS.COM

If robotic projects are your bag.
you might want to pay a visit to
www.Robotbooks.com. Reference
books and kits are available in
abundance within the pages of this
virtual robot store. Whether you are
looking for the latest video game, a
novel, or a pre-built, programma-
ble robot, chances are you can
find what you need here. There are
hundreds of projects that can be
created at home by hobbyists of all
ages. A tot of emphasis is placed on
technology exploration for kids, but
this is balanced out by a selection of
advanced kits designed to create
some amazing fechnologies.

This particular site can be likened
to the virtual-catalog sites avail-
able for book and music purchas-
es, The main difference is that Robot
books.com stays frue to its exclusive
contfent. An eager hobbyist can cer-
tainly find similar sites in practically
any form of electronics.

LET YOUR IMAGINATION
RUN FREE
The Internet, much like a local
library, can be effectively employed
as a powerful research tool. Future
pioneers of robotics can start their
journey with the help of the Internet’s
seemingly endless source of refer
(Continued on page 66)
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Perfect X-MAS gift for technical
oriented people now available at
www.wittigtechnologies.com

20 MHz Pen-Type
Oscilloscope

with new enlarged
LC-Display

over

45,000

scopes sold
world-wide

Pen-Type Oscilloscope V5.0 2000, supplied items:
PC-Software with Operator's Manual on 3.5" disk, Serial
PC-Interface cable (6ft}, External Trigger Cable with clip,
Ground Cable with clip, External Power Cable with Alligator
clips Full Color Gift Box, US$ 79.99

(Software MS-DOS/Windows3.1/95/98 compatible)

Palm Software includes 6ft Serial Cable US$ 8.99 (Option)

Battery PowerPack includes two AA-size batteries US$ 9.99 Optional Power Pack
(Option) up to 8h continuous operation, typical alkaline GUERE il SRS

Add shipment and handling cost total US$ 9.99. Delivered

by Federal Express within 3 days, anywhere in the U.S. and :
Canada. Special Christmas Sale offer only, pricing valid until

January 15, 2001.

Developed and manufactured in Germany by
Wittig Technologies AG - www.wittigtechnologies.com
All trademarks belong to their respective owners.

CIRCLE 140 ON FREE INFORMATION CARD
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KCD ROM based resources
for learning and
designing

By Mike Tooley

i{ Electronic Projects
by Max Horsey §

FILTERS

elei-tionies
r— A
£y
Analog Filters 3 . L
by Steve Winder /

Digital Logic Simulation

by Dave Barker

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

The intemationally renowned series of CD ROMs from
Matrix Mulimedia has been designed to both improve
your circuit design skilis and to aiso provide you with sets
of fools to actually help you design the circuits
themsetves

miea

1Y

Electronic Circuits and Components provides an .
introduction to the principles and application of the most rT] t
common types of electronic components and how they a rIX
are used 1o form complete Gircuits. Sections on the disc ~ [TIU ltlm&dla
include: fundamental electronic theory, active

components, passive components. analogue circuits and digital circuits.

The Parts Gallery has been designed to overcome the problem of component and
symboi recognition. The CD will help students to recognize common electronic
components and their comesponding symboils in circuit diagrams. Quizzes are included.

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

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

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

PiCtutor and C for PICmicro microcontrollers both contain complete sets of tutorials
for programming the PICmicro series of microcontrollers in assembly language and C
respectively. Both CD ROMs contain programs that afiow you to convert your code into
hex and then download it {via printer porl) into a PIC16F84. The accompanying
development board provides an unrivaled piatform for leaming about PIC
microcordrofiers and for further developmentwork

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

CADPACK includes software for schemaltic capture, circuit simulation, and PCB design
and is capable of producing industrial quality schematics and circuit board layouts.
CADPACK includes unigue circuit design and animation/simulation that will help your
students understand the basic operation of many circuits.

Anatog Filters is a complete course in filter design and synthesis and contains expert
systems to assistin designing aclive and passive filters.

Order Form:

Phone your order to us on

Please circle the products you would like to buy on Name: ,

the table below, caiculate the total cost, fill in the Address: Satcoe 5721 7

rest of the order form and send it to us. NY residents or send your order to: *\

add sales tax. Please allow 6 weeks for delivery. poy *
o - . Zip:  Phone: - CLAGGK Inc.

o e W an %0 PO Box 12162
mag,,; Em(,,,cs'- $50 £99 CardType: . . _ Hauppauge, NY 11788
Analog m £50 s99 Mastercard, Visa, or Discovers only Expire date:

Electronic Projects  §75 $159 T O 1
Py sy w0 numoer || HERERERRRRERRERNERIERINE
C for P $179 $350 S = |
Drgitad Works  $50 S99
CADPACK  $75 $159 | have enclosed my check for $: _ Signature:
Analog Filters 875 $159
Postage - USA 35 5

posmg:?émwa $5 is Please charge my credit card for $: —_—

CLO2

Order online NOW from: www.poptronics.com
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Digital Photos Are a Snap

With Nikon's Coolpix 880 ($700.95), you don'’t need a background
in photography to take great pictures.The digital still camera combines
a 3.34 megapixel CCD with a maximum resolution of 2048 X 1536
and a 2.5X Zoom-Nikkor lens.To ensure superior picture quality with
every shot, the Scene Mode adjusts the settings for || different situa-
tions, including sunset, close-up, backlight, fireworks, beach/snow, and
fandscape. The Quick Review function allows you to see each picture
immediately after shooting it or scroll through all previously recorded
images, without navigating through complex menus or switching to
playback mode.The Best Shot Selector captures consecutive shots and
then chooses the best and discards the rest. Operation is streamlined
with quick, one-touch startup, mode selection via a pictorial dial, and a
USB port for Plug-and-Play connectivity.

Although it offers the simplicity of a point-and-shoot camera, the Coolpix 880 includes a manual mode for more expe-
rienced photographers. For added flexibility and expandability, a variety of converters, slide adapters, lenses, and a remote
cord are available options.The lenses, which require the use of an optional step-down ring, include telephoto, wide-angle,
and fisheye. A Duracell Ultra245 (2CR5) battery and an 8MB CompactFlash card are included.

Nikon Inc., 300 Walt Whitman Rd., Melville, NY |1747-3064; 800-NIKON-UX; www.nikonusa.com.

CIRCLE 50 ON FREE INFORMATION CARD

High-Speed CD Recorder

The dual-tray XC-RW700 CD recorder ($650) from Aiwa offers
4X dubbing that allows a 60-minute CD to be copied in just |5 min-
utes. One tray is playback only, and the other can be used for both play-

= back and recording. The unit is compatible with both CD-R and
o CD-RW discs.
An automatic sampling rate converter that allows you to record
from virtually any digital source using sampling rates from 32 kHz to 96 kHz is especially useful when record-
ing from a digital audio tape (DAT) deck. The XC-RW700 also features 96-kHz multi-bit delta sigma digital-to-analog
converters and 128X oversampling. For recording and playback flexibility, the CD recorder offers two coaxial and two
optical digital inputs, two coaxial and two optical digital outputs, and one set of analog inputs and outputs. One optical
input is located on the front panel.
Aiwa America, Inc., 800 Corporate Dr,, Mahwah, NJ 07430; 201-512-3600; www.aiwa.com.
CIRCLE 51 ON FREE INFORMATION CARD
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Way to Go

The V5000 Series Multi-Sensor Vehicle Compass ($99.95) from California Car
Cover Company uses a patented magnetic sensor that is said to electronically com-
pensate for external magnetic fields generated by the vehicle and to eliminate the
manual adjustments that are needed with traditional compasses. Besides pointing
you in the right direction, the compass provides directional readouts and features
an automatic trip timer and trip logs. Equipped with temperature and altitude sen-
sors, the V5000 Series displays the temperature inside and outside the vehicle and
offers a digital clock, altimeter readings, and black-ice warnings.

The compass is designed for use in a car, truck, SUV, or RV. It comes with an
adjustable mounting bracket that rotates 180 degrees and can be attachedto = 3
the windshield, dashboard, or heacliner with heavy-duty suction cups. It runs -W
on two AAA batteries or can use an optional 12-volt DC power cord. i e

California Car Cover Company, 9525 DeSoto Ave., Chatsworth, CA 91311;818- 998 2100; www.calcarcover.com.

CIRCLE 52 ON FREE INFORMATION CARD
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Hands-Free Communications

Holding a cordless phone while trying to work around the house or at the office is incon-
venient, and holding a cell phone while driving is downright dangerous. JABRA Corporation
offers cellular, PCS, cordless phone, and computer users the freedom of hands-free commu-
nications with the Jabra EarSet ($39.95). The EarSet combines a speaker and microphone in
one tiny earpiece that fits in the outer ear and is nearly impervious to wind and other out-
side noises. The patented EarGel is a soft, brightly colored, ergonomic ear mold that custom
fits the product in the outer ear. Made of easy-to-clean plastic, the lightweight EarGel hugs
the ear and can be worn comfortably for hours. Designed to boost sound, it is said to prc-
vide better reception than a phone handset.

JABRA Corp., 9171 Towne Center Dr, #500, San Diego, CA 92122; 800-EAR-2230;
www.jabra.com.
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Stormy Weather?

Be forewarned with the Thunderbolt Storm Detector from Speedtech
Instruments. The palm-sized device is available in purple for personal use
($249) and bright yellow for industrial applications ($399, including utility
accessory package). Each model is shock-proof and weatherized for use in
extreme conditions. The Thunderbolt has a storm-detection range of 60 miles
and is said to be 100% accurate.The easy-to-read LCD automatically displays
estimates of storm speed, range, and intensity level. It also lets you know the
probability that the storm will strike at your location and the estimated time
of arrival, with a message such as:“Storm approaching. ETA 5 minutes.”

The Storm Detector provides computer analysis and detection of squall lines
and severe storm cells. Besides the text messages, a red LED and an audible tone
warn of approaching storms.You can select the warning modes and frequencies,
and a connector is provided for an external alarm.The device uses an included
120-volt AC adapter; or can run for about 50 hours on one 9-volt battery. It mea-
sures less than 34 X 64 inches and weighs 14/ ounces.

Speedtech Instruments, 104 |3 Deerfoot Dr., Great Falls, VA 22066; 800-760-0004; www.speedtech.com.
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D-I-Y In-Wall Speakers

The HomeTech line of in-wall loudspeakers ($129-$189) from Sonance
is designed for easy installation by the average homeowner. The system
includes in-wall/in-ceiling speakers and all the mounting accessories need-
ed. The mounting system features dog toggles, making the speakers easier
to install. Should problems arise, there’s a toll-free installation-help number.

The HomeTech speakers use rubber woofers for durability and
enhanced sound quality. The speakers’ grilles are pre-painted white and can
be painted or wallpapered to match the décor. Round and rectangular
models are available. The HT6, sold in pairs, is a rectangular speaker
designed for use in home-theater applications.The HTéR, also sold in pairs,
is a round, multi-purpose speaker for use with all types of audio equipment.

Optional accessories include speaker selectors that provide safe con-
nection of up to four or six pairs of speakers to a stereo receiver or ampli-
fier and on/off control for each pair; an in-wall speaker volume control; and
50- or 100-foot lengths of stereo speaker cable that is UL- and NEC-rated
for Class 2 or 3 low-voltage wiring inside walls.

Sonance, 212 Avenida Fabricante, San Clemente, CA 92672; 949-492-
7777; www.sonance.com.
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42-Inch Flat Plasma
®

Display

With a price tag of $12,995 the
VPW420 plasma display is not for your
run-of-the-mill media room, but it is won- -
derful for its niche market. Only 3.5 inch-
es deep with an 852 X 480 resolution, it

delivers a wide 160-degree viewing angle s
and can be easily mounted on a pedestal,

ceiling, or wall.

ViewSonic Corp.; 800-688-6688;

www.viewsonic.com.
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Removable
Labels for
Rewritable CDs
and DVDs

Write-Away Removable Labels, unlike fixed
labels already on the market, use a special-
ly designed adhesive placement to mini-
mize contact with the disc’s data area.This
adhesive
allows

it h e
user to
easily remove
the labels, yet holds
them securely in
place. A kit of 20
fabels will sell

Internet
Radio—
Computer Not
Needed!

Music! In the
Palm of Your

Hand

What's smaller than a

breadbox? The RCA K@ZOO
($149 MSRP) is an MP3 music

Looking like a stylized decorator version device the size of a matchbox

of an AM/FM radio, the Kerbango Internet
Radio (under $300) 4 :
plays Internet audio
of all kinds—with-
out a computer.
Plug it into a
power source
and an Internet
connection,
and you can
tune-in every-
thing: local radio sta-

that stores and plays up to
one hour of .MP3 files any-
where. Although tiny, the
unit has all the features of a
fuil-size device—a built-in
preset equalizer, repeat func-
tion, and an LCD display.
Thomson Consumer
Electronics; 317-587-3000;

www.thomson-multimedia.com.

: : for $11.95. A : :
) k of 50 wil tions, hometown sporting events and
\ / czzi $2c‘>1 95, w programs that are not broadcast locally,

Internet-only stations, and your
favorite music tracks.
Kerbango; 408-257-4800;
www.kerbango.com.

Digital Innovations,
888-SMART58; www.digitalinnovations.com.
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Super-High-Capacity DVD-RAM Drive

Need a lot of low-cost computer storage! The Panasonic LF-D201U will let
you store up to 9.4GB—the equivalent of seven CD-ROMs—on a sin-
gle rewritable double-sided DVD disc. More than 4000 full-color digi-
tal images, two hours of MPEG-2 video or over 4000,000 documents .=
can fit on just one single-sided 4.7GB disc.

Panasonic Document Imaging Company; 800-742-8086;
www.panasonic.com/office .
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his has been a pretty good year

for upgrading older PCs. Back in
the March 2000 issue, we covered
replacing an original Pentium proces-
sor with an MMX-enabled CPU that
was three or four times faster. More
recently, we looked at the possibili-
ty of replacing a Pentium Il or
Celeron with a Pentium IIl.

This time around, we’ll look af an
alternative for all of those folks who
believed Intel when it launched the
Pentium Pro as “the next big thing”
in November 1995, Actually. Intel was
very hopeful about the prospects
for this CPU. It contained the core
of what would become the Pentium
Il several years Iater. The original
Pentium, or P5, offered 3.1 million
fransistors. The Pentium Pro, the first
of the Pé series, bumped up the
count to 5.1 million transistors. A
second data cache, called an L2
(for Level 2) cache, is integrated
info the packaging, though it is
located off the CPU die ifself. The
Pentium Pro really was a much-
improved CPU, and initially, PCs
incorporating the Pentium Pro sold
very well, especially in the corpo-
rate market.

Then Infel shot the Pentium Pro
in the foot with the release, in
January 1997, of the Pentium MMX,
or P55C. This Pentium MMX proces-
sor was the third generation of the
original Pentium, with 4.5 million
fransistors, a 16K internal data cache,
and the addition of 57 new hard-
ware instructions for speeding up
multimedia processes. The existing
Pentium Pro was faster, had more
transistors, and a Level 2 cache
that operated at processor speed,
rather than the exfternal Level 2
cache that the Pentium MMX required.

The Pentium Pro CPU is hidden under all those
heat sink fins.

which operated at the PC’s much
slower bus speed. In all respects but
those MMX insfructions, the Pentium
Pro was a much better chip.

It didn’t much matter. With soft-
ware vendors quickly incorporating
the ability to take advantage of
these new MMX instructions to pro-
vide increased performance, the
Pentium Pro‘s days were numbered.
The end of 1997 quietly refired the
chip. A Pentium Pro “Overdrive” pro-
cessor, which Intel produced to up-
grade the Pentium Pro to Pentium I
capabilities, also came and went
quickly.

A QUICK SHOT IN THE
PROCESSOR

While it wasn’t available for a
long period, Pentium Pro-based
systems were popular. as they were
the most powerful PCs available at
the time. There are sfill thousands
out there, though many are now
pretty much at the end of their use-
ful lives. PCs that are much more
powerful have been available for
quite some fime now. and many
applications expect—and use—
more power than a Pentium Pro is
capable of delivering.

WWW amernaaaradiohisetary com

TED NEEDLEMAN

That's a shame. Many of these
systems have been upgraded over
the years, with lots of RAM, larger
hard disks, and higher-end video
cards, All that's really holding them
back is the 180- to 200-MHz Penfium
Pro CPUs.

Fortunately, one of the compa-
nies most active in processor up-
grades has finally addressed this
forgotten market. Evergreen Tech-
nologies already makes up-grades
for the original Pentium-based
machines as well as for upgrading
Pentium II systems. The newest addi-
tions to its lineup are the $179
PerformaPRO 500 and the $249
PerformaPRO 600. These two mod-
ules plug into the Socket-8 mother-
board socket that the Pentium Pro cur-
rently occupies and up-grade the
system to an Intel Celeron running
at 500 or 600 MHz.

Performing this quick upgrade not
only adds a much higher-powered
CPU to your old Pentium Pro-based
PC, but also gives you the ability to
take advantage of the MMX instruc-
fions most graphic and multimedia
soffware now incorporate.

We installed the PerformaPRO
600 on a Gateway G6-180 that,
except for the CPU, had been
upgraded a number of times over
the years with a large hard disk,
64MB of RAM, and a Number 9
Revolution128 video card. The
PerformaPRO upgrades do not
work with every Pentium Pro-based
system. The upgrade is only for
Pentium Pro CPUs that operate at
180 MHz or faster. In addition, the
motherboard and BIOS need fo be
able to support the new CPU.
Before ordering the upgrade. you
need to note the vendor and ver-
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The completed upgrade adds a fan, but doesn’t
interfere with any of the other motherboard
components.

sion number of your system’s BIOS
and ask Evergreen if your system is
supported. You can usually get this
information by watching carefully
as the PC boots, or by using a utili-
ty, such as the shareware system-
information application SANDRA,
which provides this data.

PLUG AND ALMOST PLAY

Once Evergreen determined
that the PerformaPRO600 would
work with our intended upgrade
platform, performing the actual
upgrade was very simple. The
Pentium Pro on our Gateway was
installed in a ZIF (zero-insertion-
force) socket, with a large heatsink
clipped to the base. We had to first
unclip and remove the heatsink
and then move the locking lever
on the socket. The Pentium Pro CPU
just lifts out, and the PerformaPRO
600 simply plugs into the socket in
its place. Because the Performa-
PRO 600 has a fan attached to its
heat sink, you need to plug the fan
into a power connector. A “Y-“type
splitter cable is provided for this
purpose. You also have to plugin a
second power connector that
powers the circuitry on the Celeron’s
adapter card. Once the upgrade is
installed, you boot up the system
and run a short program on the
included floppy disk. This installs a
utility that enables the Celeron’s

on-board 128K Level 2 cache.

Our system booted fine the first
time but, after instaling the soft-
ware utility, froze on reboot. We
were able to reboot in Windows’
Safe Mode, so we removed the line
in the AUTOEXEC.BAT file that ran
the Level 2 cache enabling ufility.
With this utility disabled, our up-
graded system booted right info
Windows.

In testing the upgraded system,
we noticed that the CPU was being
reported as running at 533-MHz,
rather than 600-MHz. A bit of inves-
figation and a call to Evergreen
Technologies’ tech support uncov-
ered the fact that the front-side bus
on our G6-180 was running at
60-MHz. Full performance from the
Celeron requires a 66-MHz front-
side bus. We tried fo reset the bus
speed with the motherboard jumpers
for this purpose, but the system kept
locking up. Finally, we just reset the
jumpers to their original location,
and resigned ourselves 1o living with
the equivalent of a 533-MHz CPU.

IS IT WORTH THE PRICE?

We meassured performance before
and aofter the upgrade using the
CPU and CPU Multimedia bench-
marks contained in the SANDRA
utility. Table 1 summarizes those tests.
Since the original Penfium Pro did
not offer MMX instructions, the col-
umn in the table that reports this
has "Not Applicable” (N/A) as an
entry. A quick look at those partic-
ular tests shows between a three-
and nine-fime improvement, depend-
ing on what is being measured.

The real boost shows up when run-
ning computing-ntensive applications,
such as Photoshop, PhotoDeluxe, or
even games; the improvement is
immediately notficeable.

Is this particular upgrade worth-
while? The answer is the same as
with other upgrades—it depends.
With the system we upgraded, we

TABLE 1
SANDRA CPU BENCHMARK RESULTS
CPU FPU IntegerMMX  Floating-Point Multimedia
Pentium Pro 493 MIPS 230 MFLOPg A 257 iW's
Evergreen Upgrade 1496 MIPS 727 MFLOPS 1696 2260 its
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had performed intermediate up-
grades of memory, hard disk, and
video, along the way over the
years. If you haven’t maintained
your Pentium Pro system and first
have to start considering upgrades
in these other areas as well, then
the PerformaPRO 500 or 600 proba-
bly isn‘t worth doing. By the time
you add in more RAM and a new
hard disk, you are probably better
off just buying a new system.

On the other hand, if your sys-
tem has been steadily upgraded
over the years, the PerformaPRO
500 or 600 is a relatively inexpensive
way to both boost performance
significantly and get another year
or two of use from that Pentium Pro
you were probably thinking of

dumping. p]
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H ere we are at the dawn of a
new milennium—again. Every
publication is checking out new
technology: what's hot and what's
not for the 215t century. in the com-
puter realm, the movement is to
smaller, flatter, more portable de-
vices—with more and more fea-
tures. Consumers want sleek, all-in-
one devices that recognize their
voices, recognize their handwriting,
and connect them to the Internet.
Something that doesn’t need periph-
erals—no mouse, no keyboard—
would be a real hit.

Isthe Qe Cirus Personal Computing
Tablet from Aqgcess Technologies the
answer to that wish? Well, yes and
no. First let’s look at what this tablet
has to offer.

The Qbe is the first Personal
Computing Tablet offered by Agcess
with a Pentium Il 400-MHz proces-
sor. It comes equipped with a 12GB
hard drive, 128MB of upgradeable
memory. a 56K modem, and a net-
work card. Additional tools include
Internet access along with mulfi-
media features.

Most noteworthy is its compact
size. The Qbe measures just 14 by
10 by 1.6 inches, slightly larger than
a legal pad, and weighs just less
than six pounds. Now this is not a
palm-size device for jofting notes
and reminders, but rather a tablet
designed for work.

The included stylus dllows users o
navigate and write on the eye-catch-
ing 13.3+nch, active-matrix, color fouch
screen. Both handwriting and voice
recognition are offered in the Qbe’s
assortment of tools. (More about these
features later,) Other useful extras are a
small digital camera and a Smartcard
magnetic strip reader.

Panel of Reviewers. We asked a
panel of reviewers to put the Qbe
through its paces and report their

Aqcess Qbe Portable Tablet

findings. The three reviewers were
all excited about working with the
feature-rich device. (Speaking of
rich, the price for our review unit
was listed as $4745, but the price
has been reduced to $2999. By the
time this was being written, we had
received word that a smaller, lighter
weight, less expensive version—the
Qbe ll—was just released.)
Let’s look at their reports.

The Network Manager. | was fasci-
nated and infrigued by its design and
by the concept of the touch screen.
The built-in camera and the credit
card swipe were also impressive. The
touch screen combined with the
Qbe’s handwriting recognition ability
makes the unit easy to use. | could
write with one hand while holding the
tablet in my other arm. After a while,
the tablet did start to feel somewhat
heavy compared to the Pam IV that
I've grown quite accustomed to.

WWW akherieaniadiahicstory com

| was also impressed when a col-
league, who was quite familiar with
voice recognition software, showed
me the voice recognition on the
tablet. However, | did not have the
same success and could not get
the voice recognition o work.

For the average user a good laptop
and a state-of-the-art Paim Pilot would
be a better fit. However, that combina-
fion stil wouldn't have dll the features
and berefits that come bundled in the
Qbe, which is a lot of fun to play with
and a surefire conversation piece.

With all its bells and whistles, |
feel the unit will be a must-have for
any salesperson out in the field. |
suggest that sales reps or ware-
house managers should go straight
fo their IT manager and tell him 1o
get you one immediately!

The Artist. To begin with, | found
that the device was fairly simple 1o
set up straight from the box. The
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unit came with an easy-to-read
quickstart instruction sheet. There is
no need to be a power user to get
the machine running.

The quickstart instructions direct
you to hook up the AC adapter,
the pen. and the keyboard. As |
saw myself slowly become tangled
up in a small spider’'s web of black
cables, | was sightly skeptical about
how the Qbe was going to be
more convenient or fun than my
desktop unit.

Once it was fully up and running,
| found that | only needed to use
the keyboard as a last resort...most
of what | needed to do could be
done with the pen. The keyboard is
a comfy safety net, because no
matter how point-and-click orient-
ed you are, you are more key-
stroke-reliant than you think. | found
that out quickly enough.

One of the first things | noticed is
that the unit is heavy. Quite heavy.
Considering all the computing power
(CPU, monitor, CD-ROM drive, viceo
capture, hard drive, mouse and pen
conftrollers, touchscreen functions,
etc.) that has to be packed into a
device about the size of the Sears
Christmas Wish Book, this is more
than understandable. However, for
all the features and weight, there is
no removable medium drive (other
than the CD-ROM drive). No zip
drive. No floppy drive. No ORB
drive. No superdisk drive. The only
way to get your files out of the Qbe
is either to e-mail (or upload) them
over the Internet or by connecting
it to another computer. For all the
convenience of being able to work
out in the field and on the fly, there
is No easy response to a request for
a copy of that file. But | digress.

Let’'s look at the features. It is
exceedingly easy to switch the dis-
play from portrait to landscaope
mode, and back again—just a dou-
ble-click. Right-clicking is achieved

ed any time that you switch from
portrait to landscape mode (or back).

| work as a freelance artist. True,
| do my work on a computer. but
my trip to the CRT was a reluctant
one. | started out trying a light-pen
on my dad’s Commodore 64 back
in nineteen eighty-something. Given
the low resolution of those monitors
and the jitter factor of the pen in
those days, said pen was useless
and was quickly returned to the
store for a refund.

Fast-forward about a decade
(and a few Intel processor chips) Iater,
| received a tablet as a Christmas

Frustration? No, Ihanks.\c} /

Fun? Yes, please.

Satisfied customers - the key to our success
» that’s why every new EAGLE version is based

on the feedback from our customers

» that’s why all our customers have access to our
highly acclaimed, comprehensive support, free

of charge

» that's why EAGLE has no hidden costs for

libraries or modules which prove to be
indispensable after purchasing

» that’s why we really want customers to enjoy

working with EAGLE

» that’s why EAGLE is one of the top-rated
programs for schematic capture and board

layout
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® New Library Management with
Component Browser

® Technology and Package variants for
components

® Design your own commands via User
Language

® Unlimited length for component
names/values

® Design Rules define pad/via
dimensions and shapes

Net Classes for Autorouter and DRC

Minimum Autorouter grid: 0.02 mm

SMD pads can be rounded or round

Different pad shapes for Top, Bottom,

or Inner Iayers

e

gift. | found the pen to be an awk-
ward substitute for my mouse, and
an even more cumbersome replace-
ment for my keyboard. When it
came to actually using it to draw,
that was a different matter. Now if
you don’t draw, bear with me. If
you use paint or pastels or ink or
pencils, ycu apply said tools direct-
ly to your paper/ canvas/whatever.
What you apply your pigment to
and where your eyes are focused
are roughly the same point. Now
switch to a tablet. When drawing
on a slab of plastic (most likely, in
your lap). while looking at your

H
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either through clicking on a floating
button on the desktop (highly con-
venient for its proximity and avail-
ability and exceedingly annoying
because it's obstructing your work
areq) or by clicking on the buton
on the frame of the unit itself (not
quite as convenient, but much kess
annoying).

Cdlibrating the pen is also a sim-
ple task, and is highly recommend-
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Our artist reviewer created this drawing to test the Qbe’s utility as an illustration platform.

monitor. there’s a good 90-degree
difference in orientation. Granted,
I‘'m not the world’s most coordinat-
ed soul, but it just felt wrong. I'd
draw on that tablet, only under
duress or when the one who gave
it to me was looking, but the
moment his back was turned, back
o the paper and pencil I'd go.

| thought, If only they could
come up with a laptop with a dis-
play | could draw on— something
where | can look at what I'm draw-
ing on. “Oh, what a happy girl I'd
be, my brothers!” When I'd heard
about the Qbe, was | ever infrigued.

I calibrated the pen and opened
up Paint. | found that the level of
control was not quite sufficient to
the task of creating an illustration.
The cursor always seemed just a
squeak off—alittle too low or alitfle
too much to the side—not a lot,
mind you, but more than you
would expect from sheer parallax.
With practice, | was able to get
used to this, after a fashion. It felt
unusudal, though...a little like tying a
string to the butt-end of a paint-
brush and trying to paint by holding
just the string. | tried drawing using
my finger, but precision faltered

even more. Included in this review
is a quick doodle | created on the
Qbe, which | call, "My Eye.”

The @Qbe is indeed a hot unit.
Literally. As in, don’t use it on your
lap wearing shorts in the summer-
time hot. Earlier, | had plugged the
unit in and placed it on a sofa to
charge up (the battery charges up
quite quickly—about two hours to
a full charge). When | came back.
the unit had shut itself down. When
| restarted it, | found it hot to the
touch, and | powered the unit
down to cool.

In general, the heat problem
must be addressed. A re-writable
removable media drive needs to
be added (ORB or Zip).

If the Qbe is being marketed to
the artist (which makes exquisite
sense), then the precision of the
pen interface needs to be
tweaked.

If it is being marketed to the guy
(or gal) on the go, then the porta-
bility has to improve a bit. You need
to be able to leave the keyboard
and mouse at home,

if asked if | iked the machine, |
would have to answer with a quali-
fied “yes.” Mind you, a qualified yes.

Maanar o arieanradiobhistarn, ~AMm

It's a nifty litle gem and a terrific ideq,
but the final execution needs a little
more fime in the laboratory.

The Electronics Enthusiast. The Qbe
is a great first 'step In a new
portable device. It is trying to do
something never done before—to
be a renaissance portable com-
puter that provides all the possible
services of a PC, without the need
for a keyboard.

When | went through the stan-
dard configuration to start it up, |
encountered some bugs and “freezes.”
However, after turning the machine
off, pausing for a few seconds, and
rebooting, | was pleased to see
that it picked up where it left off
and | didn’t have to start from the
beginning. Sadly, such “glitches”
are the norm in the computer
industry. A small percentage of
units shipped from the factory will
not start cleanly the first time power
is applied. I've seen it happen to
machines from Dells and Compags
down to Packard Bells. The Qbe
review unit just happened to be
one of those.

Unlike my colleague, | didn’t
have any problems with the voice-
recognition software. | have used
voice recognition software in the
past—the “one...word...at...a...lime”
variety—and found the Qbe’s nat-
ural-speech voice recognition soft-
ware to work as advertised. After
only one fraining session, | was able
to run a test by reciting the
Preamble to the Constitution and
the opening paragraphs of the
Geftysburg Address: the software
performed flawlessly. All I can say is
that those who have not experi-
enced natural-speech voice recog-
nition are in for a real treat!

On the other hand, | found the
handwriting recognition disap-
pointing. It had difficulty recogniz-
ing some characters and proofing
symbols. Although it did okay one
character at a time, it took 5 to 6
seconds to recognize those char-
acters. Perhaps with some judicious
tuning and tweaking, | could write
more than one word before the
recognition routine would kick in,
stopping the show, but the time
delays were frustrating. As with
voice-recognition, |'ve used hand-
writing recognition software in the
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past on a CalComp tablet, and
that software was an absolute
dream in terms of speed and accu-
racy—on a Pentium 90! If | were to
keep the Qbe for my own personal
use. | would ditch the bundled
handwriting software. Unfortunately,
CIC (the authors of my old hand-
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writing software) have stopped
promoting their Handwriter prod-
uct in the retail market.

As for the built-in camera, it
worked well for pictures on the go.

To try out the 13-inch active-
matrix screen, | watched a
videoCD movie in full-screen mode
using Microsoft’s Windows Media
Player. The screen was absolutely
gorgeous. Given their diminutive
size, the speakers did an adequate
job with sound, although like most
portables, you shouldn’t expect home-
theater quality Dolby surround
sound. When the movie (Mike
Jiftlov’'s The Wizard Of Speed And
Time) reached the end of the first
disk, | popped the disk out of the
CD-ROM tray and tapped the
screen to return to windowed
mode. Instead, | was faced with
the dreaded BSoD (Blue Screen of
Death). Windows98 had correctly
determined that the mounted disk
was no longer accessible and was
asking me to either clean it or rein-
sert it in the drive. | was also
prompted to either “hit ENTER to
continue or ESC to quit this screen.”

The Qbe has a couple of buttons
along one side that can be used as
“emergency ‘any’ keys,” but they
only work when the Qbe drivers are
running. ..in Windows%8. A BSoD sus-
pends the GUI and drops you into a
basic text mode—hence the blue
screen with white text & la Wora-
Perfect 5.1. | found myself shouting
at the Qbe, "How am | supposed to
hit the ENTER key when | don’t have
a @##%&!! keyboard?”

Doing the old "“turn-it-off. count-
to-ten, turn-it-on” samba brought
the Qbe back to life after a fun ses-
sion of watching ScanDisk scold me
for not shutting Windows down
properly.

This probtem is not the fault of
the Qbe; | lay it at Microsoft’s
doorstep. Without access to the
Windows source code, it's rather
difficult—if not impossible—to teach
a ‘“closed-source” operating sys-

I‘ tem something as trivial as “Oh, by

the way—you don’t have a key-
board to lean on for user input.”
This is probably part of the same
mentality that created the famous
error message years ago: “Key-
board Error. Press F3 to continue.”
The Qbe’s lack of removable

WA asperieaiakadiahiziary com

media guaranteed alternate meth-
ods of communication with other
computers. The built-in Ethernet
port was simple to use to connect
the Qbe to a Novell network. At
home., | have an old Laplink paral-
lel-port cable. This type of cable
uses the quasi-bidirectional abilities
of a standard paraliel port for
much faster data transfer between
computers with the right software.
Back in the dark days of DOS, spe-
cial soffware such as Laplink or
CoSession were required. Later,
Microsoft bundled Inferlink with MS-
DOS 6. Today, Windows comes with
Direct Connect utilities. | had no
problem connecting the Qbe to
my home machine through the
Qbe’s printer port on the boit-on
mini-docking station. After transfer-
ring several files back and forth, |
shut both machines down for the
evening.

The next day. ! hit the Qbe’s
power button and was greeted
with dead silence. Nothing. Not a
peep. Had | already broken this
wonderful new toy after a couple
of evenings? With rising panic, | dis-
connected the various devices
one at a time. When | removed the
docking station. the unit came to
life. Upon further experimentation, |
found that for some strange rea-
son, the LaplLink cable prevented
the system from starting. Even if it
wasn’t connected to another
machine, the formula Laplink=no
start held true. Once the system
started its BIOS diagnostics, recon-
necting the cable had no further
detrimental effect. Odd to say the
least!

Conclusion. The Qbe packs a lot of
punch. It has features galore, not
alt of which are bug-free, and there
are definite design problems. That
being said, our panelists agree that
the Qbe is an attractive and func-
tional unit for its niche market.
However, this model is not all things
for all people. We are looking for-
ward to reviewing the next genera-
tion Qbe.

For more information on the
Qbe, contact Aqcess Technologies,
16800 Aston St.. Irvine, CA 92606,
888-818-0055 or 949-567-1000; www.
gbenet.com; or circle 80 on the
Free Information Card. p]
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A LOOK AT TOMORROW’S TECHNOLOGY
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Cars That Drive Themselves

Zilai Zhao, a former UCLA graduate student, shows off the Advanced Vehicle Control

Laboratory Vehicle on Wheels, which tests concepts envisioned for vehicles of the future,

(Photo by Todd Cheney, UCLA.)

teamn of UCLA researchers led by

Electrical Engineering Professor
loannis Kanellakopoulos has developed
an “Advanced Vehicle Control Laboratory
on Wheels.” It tests concepts envisioned
for vehicles of the future.

Drive-By-Wire

Features currently being tested are
Drive-by-Wire, Steer-by-Wire, and dis-
tance sensing. Drive-by-Wire allows the
speed of a vehicle to be controlled with-
out the need for any mechanical linkage
connecting the accelerator and the
throttle. Steer-by-Wire alters the vehi-
cle’s direction via a computer algorithm,
eliminating the need for a steering col-
umn. An innovative ranging sensor that
calculates the distance between vehicles
and acts as a collision-warning device is
also being tested.

In addition, the platform is designed
to test innovations, which have not yet
been developed such as autonomous
capabilities that will allow vehicles to
drive by themselves.

“We wanted to have the capability to
do things that the car companies are not

even thinking about so we can do every
imaginable experiment,” Kanellakopoulos
said.

Some of the features—such as Drive-
by-Wire—are already available in pro-
duction versions of higher-end vehicles.
Others will be available soon.

Joy-Stick “Shift”

Steer-by-Wire, for example, is still
experimental. One of the challenges it
poses is providing drivers with appropri-
ate feedback. For assistance in this area,
researchers turned to video game design-
ers. The steering wheel on the test vehi-
cle contains an electric motor that
provides resistance equal to that experi-
enced when turning the steering wheel
of a conventional vehicle. In fact, the
effect is so realistic that “if you bump up
against the curb, you shouldn’t be able
to turn the steering wheel and this
motor is powerful enough to keep you
from doing so,” Kanellakopoulos said.

Eliminating the steering column,
according to Kanellakopoulos, would
increase safety by removing one of the
more common objects that cause injury

during automobile accidents. It would
also increase performance as well as
reduce preduction costs. “You don'’t
even need a steering wheel anymore for
that matter. You could have a joystick,”
he added.

Initial funding for the project came
from a grant from the TRW Foundation.
Researchers are currently collaborating
with Ford and Visteon on a Steer-by-
Wire project. (Visteon is a spin-off from
Ford, just like Delphi was a spin-off
from GM.)

Cars That Help You See More

One of the more promising avenues
researchers have explored involves the
use of an Infrared Ranging via Image
Subtraction (IRIS) sensor. IRIS capital-
izes on the fact that all vehicles contain
retroreflective surfaces. On automo-
biles, these are found in taillights.
Vehicles such as bicycles have similar
retroreflectors.

IRIS captures and compares two
images: one illuminated with its infrared
beam and the other illuminated by
ambient light. The difference between
the two images is the retroreflective sur-
face, enabling you to see taillights or a
reflective bumper sticker.

[RIS could help in the development
of “smart cruise control.”

“You select not only the speed you
want to drive at, but also the distance
you want to keep from the car in-front of
you. If the car in front of you is moving
slower than you are, your car slows
down to follow it, so you can use just
your speed control in city traffic.”

But [RIS has its limitations, includ-
ing penetrating very thick fog or very
heavy rain. “It won't see a tree. If there
is a child in the street who isn’t wearing
reflective clothing, you won't see him
either. So it’s designed for the highway
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Infrared Ranging via Image Subtraction
(IRIS) sensors can see through fog. IRIS
capitalizes on the fact that all vehicles con-
tain retroreflective surfaces. On automo-
biles, these are found in taillights. IRIS
captures and compares two images: one
illuminated with its infrared beam and the
other illuminated by ambient light. The dif-
ference between the two images is the
retroreflective surface, enabling you to see
taillights or a reflective bumper sticker.
(Photo by Todd Cheney, UCLA.)

environment where you won'’t have trees
in front of you or pedestrians,”
Kanellakopoulos said.

Systems on high-end automobiles
currently use radar sensors. Radar, how-
ever, also has its problems. To remove
clutter, most radar sensors separate out
and discard signals bouncing back from
any objects which are stationary. So even
though radar can penetrate fog, it can-
not see stopped cars because most radar
sensors cannot differentiate between a
stopped car and the road. Radar can,
however, spot children—which the IRIS
system is unable to do.

“But if you've got both of these sen-
sors, you can see the reflection of a
stopped car very clearly,” Kanellakopoulos
said. He envisions such a dual-sensor
system for high-end cars, or for trucks
“where you want very high reliability,
and cost is not the primary issue.”

Automated Automobiles
By integrating this technology with
GPS, it’s possible that the system could

turn vehicles automatically.

“It would be great if my car had these
fully automated capabilities. So I can get
on the freeway and tell it ‘I want to get
off in 35 miles.” And it gets on a dedicat-
ed lane, and this lane goes much faster. I
don’t have to wait in traffic. I'm pollut-
ing less because I'm spending less time
sitting idle, and it’s safer because if my
attention gets distracted I'm not fully
responsible for the system at that point.”

Anticipating these advances, the test
platform is also capable of carrying out
experiments in wireless communica-
tions. One of the concepts researchers
have considered, but not yet pursued, is
remote guidance. The car drives itself,
but when it comes to an intersection, it
stops and waits for directions from the
base station.

“You want the car to have autonomous
capabilities, but you want to do some
guidance remotely,” he said. “Imagine
now if people really didn’t wasn’t to
drive except on occasion, for leisure, but
they don’t want to go to the stores.”
Shopping from home will put increased
pressure on the postal service and other
package delivery services. “How are they
going to deliver millions and millions of
millions of packages on time?”

His solution is a fleet of automated vehi-
cles, capable of picking up packages and
delivering them to the proper addresses.

Before any of these innovations show
up on the street, there’s a good chance
they’ll be tested on the “Advanced Vehicle
Control Laboratory on Wheels.” [l

FutureFight Central

he world’s only walk-in, full-scale,

360-degree airport simulator, NASA’s
FutureFlight Central, permits air traffic
controllers and planners to realistically
test new airport designs and modifica-
tions of future and existing airports. The
San Francisco International Airport
(SFO) Commission has selected this
facility to evaluate new tower positions,
and test runways, landings, aircraft
movements, ground traffic and many
other airport factors in a realistic, com-
puterized world before new construc-
tion begins.

“NASA’s FutureFlight Central hopes to
save airports costly design errors by per-
mitting them to easily experience different,
highly realistic versions of their airport
design and, most importantly, observe how
real people work inside these future envi-
ronments,” said Dr. Paul Kuder, depury
director of the NASA Ames Information
Systems Directorate.

The virtual simulator is located at
Ames Research Center, Moffett Field,
CA, about 25 miles south of San Francisco.
The facility can house as many as a

Displayed on the seamless out-the-window field-of-view of FutureFlight Central’s tower cab
is San Francisco International Airport using combined digitized photo/polygon-textured
images. Shown in the photo are research staff Bob McMahon, Jim McClenahen, Boris
Rabin, and Cedric Walker.
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Pictured here is the fully integrated audio/visual controf system for recording/playback, remote
viewing, and coordinated communicaticn of a simulation in progress. Equipment includes six
RGB monitors, five video monitors (one for quad-split viewing), six VCRs (one Betacam
and five VHS), one DVD player, one muiti-disc player (laser/CD), timecode units, video text
generator, patch bays, microphone, and Crestron touch panel system control.

dozen air traffic controllers, and it can
represent the busiest U.S. airport towers
in size and capability.

Airport officials say they chose the
NASA simulator to help plan airport
changes to increase both efficiency and
total air traffic capacity. Using the one-
of-a-kind airport testing facility, SFO
airfield planners, Federal Aviation
Administration air traffic controllers,
and others will help to select the best
location for a new tower.

“Engineers can identify future prob-
lems and can try solutions in a safe set-
ting, the computer’s virtual world,” said
Nancy Dorighi, who manages the facili-
ty at Ames.

"The simulator’ artificial world changes
in real tme. Scenes evolve, in the same
manner that real-world changes occur.
In the computer world, airplanes not
only come and go, but weather changes.
Consoles are at each controller’s loca-
tion showing radar, weather maps, run-
way lights, and touch-screen controls, as
well as other readouts.

“We are able to represent any airfield
in existence or as planned for the
future,” said Dorighi. “We can measure

the impact of a change on the airport’s
capacity and let the controllers try it
first-hand, all before anything is built.”

After putting a new airport data set
into the computers, FutureFlight researchers
can switch to the new artificial airport in
moments. Rearranging furniture in the
simulator will take longer than activat-
ing a new computerized airport, NASA
technicians noted.

Other unique features of NASA
FutureFlight Central include: capability
to move the tower “cye point” to any
locadon, including a “pilot eye view;”
precise controls to simulate weather,
time-of-day, cloud coverage and light-
ing; a voice and data communication
network, allowing groun:-to-tower and
air-to-tower human interaction; and
video record and playback, allowing
analysis of human performance and

decisions. Bl

Micromachines

At Sandia National Laboratories,
researchers are actively pursuing

the design and fabrication of LIGA

micromachines for defense and other

applicatons. LIGA (an acronym from
the German words for lithography, elec-
troplating, and molding) is a microma-
chining technology originated in the
early 1980s at the Karlsruhe Nuclear
Research Center. By using the penetrat-
ing power of x-rays from a synchrotron,
LIGA allows the fabricaton of struc-
tures, which have vertical dimensions
from hundreds of microns to millime-
ters, and horizontal dimensions, which
can be as small as microns.

Alignment structures, less than a 10th of an
inch in size in this optical module, use the
LIGA microfabrication process. This AXSUN
Technologies photonic subsystem sits on
an electronic assembly that occupies about
60 percent of the area of a business card
(2.5 inches long by 1.7 inches wide).

The height-to-width ratio capability
is relevant to the manufacturing of
miniature components that can with-
stand high pressure and temperature and
can transfer useful forces or torques.
The material flexibility also offers opportu-
nities to fabricate miniature components
using LIGA instead of precision machin-
ing approaches such as wire EDM.

Sandia is licensing this technology to
photonic subsystem provider AXSUN
Technologies. Their Agile Photonic
Subsytem uses micro-mechanical align-
ment structures that are fabricated by
the LIGA process. These subsytems manip-
ulate light, through tuning or switching
signals at the optical layer, allowing
existing optical telecommunications net-
works to increase performance.

Clouds on Fire

Acommon pollutant that has been
around for thousands of vears has
been newly identified as a potentally
major contributor to global climate change,
according to a paper published in the
May 12th issue of the journal Scence.
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> “Reduced-Salt” Batteries

Researchers at the U.S. Department of
National
Laboratory have developed a new kind of
electrolyte for use In lithium-ion batteries.
The new electrolyte is less expensive and
more environmentally friendly than those

Energy's (DOE) Brookhaven

i currently used.

.
:
:

hybrid electric vehicles.

One problem, however, is that in today's

Rechargeable lithium-ion batteries now
_dominate the market for use as a power
‘source in cell phones and many laptop com-
‘puters. Researchers would like to scale up
these batteries for use in electric and

lithium batteries, the salt component of the

electrolyte—the fluid that carries the flow
of electricity from the positive cathode to
the negative anode—is expensive and toxic,
“explained Xiao-Qing Yang, one of the
Brookhaven scientists. With the large quan-
tities required for vehicle batteries; these
drawbacks could become prohibitive.

Shown here are: Hung Sui Lee (in'
rear), James McBreen (front, left),

and Xiao-Qing Yang (front, righty;.
holding a prototype battery. Photos
credit: Courtesy Brookhaven National;
Laboratory.

So, with funding from the DOE’s Office of Basic Energy Sciences, BNL’s'
_team has been looking at ways to improve the electrical conductivity of
' electrolytes containing less expensive, less-toxic salts. In the technique
for which they’ve been awarded a patent, the researchers have designed
"and synthesized a series of boron-based compounds that, when added to
electrolytes, increase their electrical conductivity to a level comparable

‘'with those currently used.

Spectroscopy studies the team is conducting at Brookhaven'’s National
‘Synchrotron Light Source will help make further improvements. By under-
standing how these additives work with the salt and the electrolyte at the
molecular level, the researchers can modify their molecular structures to

improve their performance.

The team, which also included Hung Sui Lee and James McBreen of
Brookhaven Lab and Calli Xiang from China, has already gotten inquiries

about licensing the invention; but nothing has.been agreed to yet.

Scientists at NASA and the Scripps
Institution of Oceanography report that
airborne black soot has the capacity to
raise regional temperatures far more
than carbon dioxide, a major greenhouse
gas that also results from combustion.

According to the research team, the
intense sunlight of the tropics heats the
soot present in polluted air. This heating
burns off the flat tops of shallow cumu-
lus clouds for hundreds of miles down-
wind of pollution sources. With less
cloud cover reflecting sunlight back to
space, there is increased solar energy
that reaches the Earth’s surface and the
lower atmosp