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2- Channel Oscilloscope 
0 approved. Provides isolated channels for safe operation 

Master Unit 22 -320 with backlit display includes 20MSa /s Dual Channel 
Oscilloscope Module 22 -321, 2 Signal 1:1/10:1 Probes, MS- Windows95 /98 /NT 
compatible, PC Serial Interface Cable, AC Adapter, Protective Rubber Boot, 
Manual and suitable hard -shell carrying case for US$ 398.00, stock available. 

Also downloadable free software at www.wittigtechnologies.com 

Dual channel 2 GHz Frequency Counter Module 22 -323 (option) 
features isolated channels, external and internal triggering, 9 Digits, 
Temperature- Compensated Time Base 10-9, statistic analysis, includes Manual, 
MS- Windows95 /98 /NT compatible, US$ 299.00, available mid 2001 

Logic Analyzer Module 22 -322 (option) features 16 channel, 40MSa /s, various 
external and internal triggering, 32Kb /channel, 16 bit event counter, includes 
dis- assembler for 8051 and Z80 (more in preparation), signal cables, Manual 
and MS- Windows95 /98 /NT compatible, US$ 349.00, available mid 2001 

CIRCLE 140 ON FREE INFORMATION CARD 

Free shipment anywhere in the U.S. and 
Canada, within 5 days. 

ice ar._: 

Developed by Wittig Technologies AG 

Sales (516) 794 4080 or Toll -Free (800) 247 1241 
Fax (516) 794 1855 
sales@wittigtechnologies.com 

Technical Support available by e-mail or fax, only. 
support@wittigtechnologies.com 

All trademarks belong to their respective owners. 

e Wittig Technologies 
. f v.,ittigtechnologies.com 
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THE MPX 2000 Rudy F. Graf, KA2CWL, and William Sheets 29 

The masters of construction and prose are back with another great project -an IC driven FM- transmitter. 

IN- CIRCUIT CAPACITOR TESTER Marvin Smith 25 
You too can test caps right on the board, if you build this handy device. 

PRODUCT REVIEWS 
Hands On Report 9 

The Samsung ML -4500 takes its turn upon the chopping block, and, while managing to upset a Tux -man, it survives. 

GIZMO® 15 
Enhance your life with electronics ranging from CD players designed for boaters to pen scanners reminiscent of spy novels 

DEPARTMENTS 
PROTOTYPE 10 
Flashlights that can sense people through walls are soon to be in the hands of law -enforcement agents. 

SURVEYING THE DIGITAL DOMAIN Reid Goldsborough 19 
Cash gives way to credit, as more and more people are jumping on the virtual bandwagon with Internet trade. 

PEAK COMPUTING Ted Needleman 21 
Get ready for the future of PC sound -mind- blowing soundcards that deliver above and beyond the norms. 

Q&A Dean Huster 45 
Learn the difference between potentiometers and rheostats and decipher the transistor. 

AMAZING SCIENCE John /ovine 50 
All you wanted to know to start programming PICs in your home, but never thought of asking. 

SERVICE CLINIC Sam Goldwasser 53 
The fine art of troubleshooting intermittent faults is revealed by our resident servicing sensei. 

BASIC CIRCUITRY Charles Rakes 57 
Monitoring circuits of various kinds are explained, and their practical uses are explored. 
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Cybernetics! 

Technology can be scary. Recently, there has been much debate over the ethics 
involved in genetic engineering and cybernetics -electronic implants -and 
whether their use should be strictly governed. Scientists proclaim that their 
research will give sight to the blind and cure paralysis, but CyberPunk fans are 

smiling to themselves. They all know that it is only a matter of time before cyber- 
netics and genetic engineering will hit the consumer marketplace. 

So, that same company that was trying to cure the sick can soon raise some 

research coinage by selling its latest multimedia brain -chip -complete with in- 

retina DVD play back and digital -to- neural encoding. Well, I polled fifty people 

and only two said they would even consider placing an entertainment device in 

their brain. I guarantee that somewhere in the world there are at least fifty peo- 
ple who would strap themselves into a complete cyber unit. I can see the future - 
Poptronics July 2015 features "Build Your Own Cartilage- Mounted Circuits" and 

"Troubleshooting Neuron -Transmitters." 

Anyway...this month we have two projects that are both practical and educa- 
tional. Rudy Graf and William Sheets reveal the inner workings of the "MPX 

2000." This construction article is an excellent reference for radio enthusiasts. 
Marvin Smiths' "In- Circuit Capacitor Tester" is a novice -level project that gives 
readers some great basic theory. These two features, combined with the regular 

supporting cast of contributing editors, all fit together to bring you the best in arm- 

chair electronics. So, what are you waiting for? Crack this issue open--or scan 
it into your brain -chip. 

Enjoy! 

Christopher La Morte 
Managing Editor 



LETTERS 
in ailto: letters@gernsback.com 

Address Correction 
It has come to our attention that the Pax 

World Web site mentioned in the "Prototype' sec- 

tion in the May issue no longer has the computer 
recycling tips. However, there is another site, the 
one far SVTC www svtc.org/cleancdrecy 
cle/index.html. This site has information about 
recycling computers in the Bay Area and other 
information as well Editor- 

Memories 
The January issue of Poptronics had 

two letters that really struck home. I was 
a Popular Electronics reader many 
years ago and recently received a sub- 
scription to Poptronics. 

The letter from Paul Haines refers to 
the Nipcow scanning disc. Some of my 
memories include seeing a Baird TV sys- 
tem picture broadcast from NJ and 
received by the Radio Amateurs at their 
club house at Ohio State University in 
1929 or 1930. This system used the 
Nipcow Disc with its problem of main- 
taining synchronization. The picture - 
only about 1? inches high -was of a girl 
bouncing a ball. The ball bounced rather 
slowly and changed shape as it bounced 
due to the low resolution available. 

In 1949, I worked at The Asiatic 
Corporation. I was sent to NY to the CBS 
Laboratories to obtain information on the 
TV converter system proposed by CBS. At 
Asiatic, we made twelve of the electronic 
converter boxes that were used for demon- 
stration at the court hearings between CBS 
and RCA. Of course, we all know the result 
of that court fight. 

The other letter was from Andre 
Weitzenhoffer, which reminded me that I 
made crystal radio sets and one -tube 
regenerative receivers. In 1932, I received 
my Amateur Radio license W8HVK. I am 
now W8HVK with a bit of scheduled 
operating. I can't believe how much elec- 
tronics I've forgotten since then. 
ALLAN R. KESKINEN, W8HVK 
Conneaut, OH 

Keeping Up Tradition 
Are people giving up on do-it-your- 

self electronics? I have been a long time 
fan of Popular Electronics and 
Poptronics -and for good reason. It 

KEEP IN TOUCH 
We appreciate letters from our 

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

You can write via snail mail to: 

Letters 
Poptronics 
275 -G Marcus Blvd. 
Hauppauge, NY 11788 

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

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

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.co:n. 

seems as if electronic- hobbyist maga- 
zines are falling by the wayside, but your 
magazine -although it has evolved -still 
remains on the newsstand. What hap- 
pened to all my fellow inventors and 
hobbyists? Maybe computers have 
tempted them all to stray from the path. 
The majority of so- called hobby maga- 
zines are slanted towards home comput- 
ing, and they seldom pique my interest. 
Your magazine always has something 
interesting to offer. Keep up the great 

work and thank you for a wonderful 
magazine. 
MARCUS LEVY 
Death Valley, CA 

Hey, thanks Marcus. We here at Gernsback 
try our best to please our customers. Yes, you are 
right about the waning of electr onùs as a hobby. 

Chalk it up to mankind's inherent laziness, I sup- 
pose; but people are becoming leer and less likely to 

devote their time to constructing an electrm:icpro- 
jeet. More alarming is the decline of jounger hob- 

byists: Let's not give up hope, though. Perhaps, 

Grantham 
College since 1951 

Distance Education 

ACCREDITED 
ASSOCIATES and BACHELORS DEGREES 

COMPUTER SCIENCE 

COMPUTER ENGINEERING 

Self -paced degree programs allow you to 
earn a college degree on your schedule. 
Degree paths in Internet Engineering, 
MIS, Web Design, and Computer 
Programming. Transfer up to 50% of 
coursework for A.S. degree and 75% of 
coursework for Bachelors degree for 
prior college credit or professional 
certifications. Receive up to 8 credit 
hours for directly relevant professional 
experience. Textooks, software and 
instructor support included in tuition. 
VA/ military benefits & tuition 
assistance provided by most employers 

(see FAQ at www.grantham.edu). 

34641 Grantham College Road 
Slidell, LA 70469 

Toll Free 888.423.4242 
www.grantham.edu 

CIRCLE 282 ON FREE INFORMATION CARD 

1nX -I- 
HOME AUTOMATION KIT 

Software Included 
Use Existing Wiring 
Simple Inexpensive 

1- 800 -928 -5299 www.marrickltd.com 

robotics will be the link to bind today's youth with 
the wonderful world of electronics. We hope you 
continue to enjoy our magazines - Editor 

Haves g Needs 
I am the owner of a very small repair 
shop, which operates from home. I need 
to locate sources of damaged VCRs, 
preferably in Miami. These units are 
usually repaired and resold. It is my 
understanding that there are places in 
the US that sell non -working units very 
cheaply. Could anyone let me know 
where such places can be found. 
KENNETH CAMPBELL 
Trinidad, West Indies O 3 
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A PEEK INTO THE GERNSBACK ARCHIVES tom, 

Dateline: July 1951 (50 years ago) 
The cover story for Radio-Electronics featured 

an upcoming service known as Telecar. The concept 
involved a roving Western Union man in a station 
wagon, equipped with a Teletype and radio link. 

This mobile- messenger service was supposed to r 

olutionize information exchange. (Telecar might not 
have been a hit, but mobile- messaging can be seen 
in portable computing and wireless digital - phones.) 
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Dateline: June 1991 (10 years ago) 
How's this for practicality? "Build Your Own EKG" 

was the cover story for Radio-Electronics July 
1991. A challenging construction article, this piece 
educated the readers on the electrical characteris- 
tics of our hearts and how pulses are measured and 
interpreted by medical professionals and hobbyists,.. 
alike. (Wouldn't it be great to have a feature on 
building your own MRl or laser - scalpel?) 
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Dateline: July 1981 (20 years ago) 
Do you remember your first cordless telephone? 

July 1981's Radio-Electronics introduced readers 

to the next -generation gadgets. Technology has 

smoothed the edges of these once bulky units and 
ow millions of people enjoy the luxury of their 

cordless phones. (Cordless phones would soon be 
plagued by intermod problems - interference from 
opposing radio sources -as users increased. The 

frequencies used by cordless phones were later 
bumped -up to near microwave range to avoid traf- 
fic clutter.) 
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NEW GEAR 
USE THE FREE INFORMATION CARD FOR FAST RESPONSE 

Weighing Indicator 
With accessible front - 
panel pushbuttons, the 
VPI Weighing Indicators 
are ideal for a wide 
range of weighing and 
force -measurement appli- 
cations (VPI -SC, $395, and VPI-LC, shown here, $450). 
Measurements of force, weight, current, or voltage are 
displayed in five full digits; and no calibration equip- 
ment is needed to change ranges. Software is 
provided for easy setup. 
LOAD CELL CENTRAL 
Box 91 
Monroeton, PA 18832 
800 -562 -3235 
ww w. 800loadcel. rom 
CIRCLE 60 ON FREE 

INFORMATION CARD 

Filter- Design Software 

High- 

Performance 

Power loverter 

Ergonomic Hand Tools 
All the Xuron Ergonomic 
Hand Tools (from $13 
each) feature the Micro - 
Shear flush cutter, which 
produces a clean, square 
cut. Designed for repeti- 
tive tasks, these tools have 
soft rubber grips and 
light -action springs. The 
tool line cuts a wide vari- 
ety of substrates, and dif- 

ferent models are capable of crimping or 
forming soft and hard wire. 

XURON CORP. 
62 Industrial Park Rd. 

Saco, ME 04072 
207 -283 -1401 
www.xuron.com 
CIRCLE 62 ON FREE 

INFORMATION CARD 

Designed for people on the 
go, the compact High 

Gear by Cobra 12- 
VDc- 115 -VAC power 
inverters supply power 
to portable electronic 
devices, such as laptops 

and cell phones. Its Pentagon 
Protection system provides thermal 

shutdown, reverse polarity protection, aid over - 
voltage and low -voltage shutdown; and there's a low -voltage 
alarm, as well. 

The five models -HG PI150, HG PI300, HG PI500, 
HG PI1000, and HG PI2000 (numbers indicate wattage) - 
have prices ranging from $54.95 to $549.95. The HG 
P1300 shown here has an MSRP of $79.95. 

COBRA ELECTRONICS CORP 
6500 W Cortland St. 

Chicago, IL 60707 
773 -889 -3087 

www.cobraelectronics.com 
CIRCLE 61 ON FREE 

INFORMATION CARD 

Version 4.0 of Filter Express 
4.0 and its companion simu- 
lator FilterSim are Windows - 
based tools for electronic and 
communications -systems 
designers. Highly intuitive to 
use, the software provides rapid 
methods for developing and evalu- 
ating DSP filters of any kind. Free 
downloads are avail- 
able from the Web 
site below. 
SYSTOLIX, INC. 
10 Carver Lane 
Sunol, CA 94586 
925- 862 -2542 
www.systolix -dsp. com 

CIRCLE 63 ON FREE 

INFORMATION CARD 

Battery In A Bag 
For what you'd expect to 
pay for a single gel -cell 7.5 

amp -hour battery alone, the 
#PB7A is a highly portable 

Battery in a Bag (priced at 
$33.95) -perfect for providing 

power for your mobile radio. 
The padded waterproof heavy - 

duty nylon case has extra room 
inside the buckle -down lid for acces- 

sories. Its adjustable strap 
makes it easy to carry. 

CU"T"TING EDGE 
ENTERPRISES 

1803 Mission St., 

Suite PMB -546 
Santa Cruz, CA 

95060 
800 -206 -0115 

www.powerport 
store.com 
CIRCLE 64 ON FREE 

INFORMATION CARD 
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Transformers Solder Wick 
1 !tree new high -power international transformers 
(from $225 for HPI -12 to $245 for HPI -17) have been 
added to the HPI family. 
The HPI -12 is 1250 VA 
and weighs 31 lbs., the 
HPI -15 is 1500 VA and 
weighs 35.7 lbs., and the 
HPI -17 is 1750 VA and 
weighs 38.5 lbs. All the 
HPI transformers offer 
"Touch- Safe" terminals and 
copper -foil electrostatic 
shields. 
SIGNAL 
TRANSFORMER CO., INC. 
INSILCO TECHNOLOGIES GROUP 
500 Bayview Ave. 
Inwood, NY 11096 
516- 239 -5777 
www.signaltransformer. com 

CIRCLE 65 ON FREE 

INFORMATION CARD 

Panel -Mount 

Surge Protector 

NTE Solder Wick is made 
from fine 100% cop- 

per wire woven 
together with a 

no -clean flux. Its 
fine braid pro- 
motes strong cap- 

illary action that 
pulls in excess solder. 

The residue is halide free 
and non -conductive. The MSRP 

ranges from $2.82 to $24, depending 
on width (.075 and .098 inches) and length (5, 10, 25, 

and 50 feet). 
NTE ELECTRONICS 

44 Farrand St. 
Bloomfield, NJ 07003 

800 -631 -1250 or 973 - 748 -5089 
www.nteinc corn 

CIRCLE 67 ON FREE 

INFORMATION CARD 

Ringdown Unit 
The Quiklink Private Wire ($75) is 

a tiny, two -way automatic ringdown 
unit, weighing only six ounces and mea- 

suring just £ X 41/1 X 

2h inches. It provides 
instant off -hook access 

between two tele- 
phone sets or equiv- 
alent devices, and it 
also works with com- 
puter modems and fax 
machines. Powered from 
either a l2 -VAS, wall adapter 
or a 24- 48 -VD(: supply, the unit 
generates its own battery feed and ringing 
supply with selectable cadences. 

CAMBRIDGE ELECTRONICS CORP. 
Twenty Chester St. 

Somerville, MA 02144 -3005 
617 -629 -2805 

www.camlab.com 
CIRCLE 66 ON FREE 

INFORMATION CARD 

The SurgeArrest panel -mount 
Surge -Protection Devices (SPDs) 
prevent damaging over -voltages 
from entering homes, commer- 
cial buildings, and light industrial 
buildings. They have surge- capaci- 
ty ratings that range from 40kA to 
160kA per phase (from $319 to 
$1559). The 40kA unit is compact 
and will fit inside most residen- 
tial circuit- breaker panels. It 
has an LED status indicator 
for easy monitoring. 
AMERICAN 
POWER CONVER- 
SION CORP. 
132 Fairgrounds Road 
W Kingston, RI 02889 
800 -877 -4080 
www.apcc.com 

CIRCLE 68 ON FREE 

INFORMATION CARD 

DC /DC Converter 
The BTCPower SQ (Synchronous 
Rectification) Series ($47) units 
are high- efficiency quarter - 
brick DC /DC power converters. 

De- signed with a six-sided metal 
shield that prevents EMI, they 

eliminate the need for ferrite beads 
or other filtering devices. The shield 

also acts as a heat -dissipating medium 
with its large surface area, so neither a 

heat sink nor forced air - 
cooling is needed. 
BROADBAND 
TELCOM 
POWER, INC. 

1719 S. Grand Ave. 
Santa Ana, CA 92705 

714 -259 -4888 
www.btcpowercom 
CIRCLE 69 ON FREE 

INFORMATION CARD 

P 



20th Anniversary Catalog (No. 32 -01) 
from RN] Electronics, Inc. 
202 New Highway 
P.O. Box 667 
Amityville, NY 11701 -0667 
800 -645 -5833 
or 631- 226 -2700 
www.rnjekct.com 
Free 
This 166 -page catalog features 
test instruments; tools; solder- 
ing, AV, and CCTV equip- 
ment; home -theater and satel- 
lite components; videos; and 
educational items. Manufacturers 
include B &K Precision, Pana- 
sonic, Philips, JVC, Denon, std Weller. 
Photos, specs, and pricing information 
accompany each product. 
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Biomimetic Sensor 

Technology 
by Kiyoshi Iòko 
Cambridge University Press 
40 W 20th St. 
New York, NY 10011 -4211 
800 -872 -7423 
www.cup.org 
$74.95 
Focusing on odor and taste 
sensors, this book will be a 

useful reference for re- 
searchers in fields from elec- 
trical engineering to food 
science. The introduction 
explores the principles of 
measurement and analysis. 
Biomimetic devices, elec- 
tronic devices that mimic 
biological systems, are dis- 
cussed in detail; in particular, 
the taste- sensing system 
developed by the author's research group. 

Build Your Own LINUX C Toolbox 
by jack D. Dennon 
Micromethods 
P.O. Box 909 
Warrenton, OR 97146 

5-03- 861 -1765 
www.seasurf. com / -jd nnon 
$16.95 
This book is designed for readers who are 
using Linux and would like to do C lan- 
guage program development in this sys- 
tem. The programs presented here are 
simple but useful. The author starts 
with a text file -browsing program and 

concludes with developing a text editor. All programs 
are written in C for GNU C computer. 

2001 

Annual Index 
from Saw's 

TechnimI Pub. ishing 
5436 W 70 St. 
Indianapalis, 2W 
46268 
800 -428 -7267 
www.sarnswelwite.com 
Free Upon Request 
By Phone 
A complete index to 
Sam's pnducts, this 296 - 
page publication lists 
available service docu- 

mentation on TVs, ratios, VCRs, com- 
puters, scanners, and monitors. Erand names 
and model names are lister n alkahanumeric 
order. There's also a CJ -ROM version, 
hhich lists for $15.95. 

Wholesale & Discount By Mail 

And Internet Buyer's Guide 
by Warren Weagant 
Command Productions 

P.O. Box 2824 
San Francisco, CA 94126 

800 -932 -4268 
www.commanproductions.com 

$19.95 
No matter what you're looking 
to buy by mail order or on the 
Internet, you can get it cheaper 
with this buyer's guide to audio, 
video, computer, and electronics 
products. Users will find care- 
fully screened and researched 
sources with the best bargain 
prices. The listings include 
complete address, phone, and 
Web site information. 

luco VY6o Computers EI 

Warren weagaot 

rams 
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Restoring Pocket Radios 
by Eric Wrobbel and Ron Mansfield 
Antique Electronics Supply 
480 -820 -5411 
www.tubesandmore.com or 
www.ronmansfiekl.com 
$24.95 
Transistor pocket radios from 
the 50s and 60s are becoming 
collector's items. This tape 
shows viewers how to open 
fragile cases, avoid causing 
damage, and service and 
restore these gems. Viewers 
are shown how to fix scratch 
volume controls, service dead 
or weak radios, trace signals, and align 
circuits, and even restore lettering. There are 
tips on buying and using test equipment 
and finding parts suppliers. 

Radio Signal Finding 
by Jim Sinclair 
McGraw -Hill 
2 Penn Plaza, 12th Floor 
New York, NY 10121 
800- 2MCGRAW 
www.books.mcgraw- 
hill.com 
$29.95 
The ideal companion for 
ham radio operators, this 
book is packed with ideas 
and tips for everything 
from getting smoothly 
launched to isolating dif- 
ferent signals. It includes complete coverage of the 
International Short-Wave Bands, as well as "extraterres- 
trial" signal finding-from satellites to moonbounce and 
Doppler Shifts. 

The Blender Book 
by Carsten Wartmann 
No Starch Press 

B LEN DER 555 De Haro St., Suite 250 

BOOK San Francisco, CA 94107 
415-863-9900 800- 420 -7240 or 

a r' 0 www.nostarch.com 
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$39.95 
Blender is a fast, powerful, and 
free 3 -D graphics and animation 
tool that is popular with graphic 

and Web designers, video producers, 
and students. The clear, step -by -step tutorials teach users 
all aspects of this often tricky and non -intuitive program. 
The included CD -ROM offers Blender 1.8 for all plat- 

forms; live -action image sequences; a complete texture 
library; and all the tutorials, scenes, and animations 

from the book. 

2001 

Buyer's Guide 

ac Comprehensive Venthor Director 

2001 BUYER'S 
Over 1,500 Listings! 

WOE 

Specialized 
System Consultants 
2219 NW Market St, 
Seattle, WA 98107 
206 - 782 -7733 
www.linuxjournal. com 

$5.00 
Featuring over 1500 list- 
ings of software, hardware, 
development tools, publi- 
cations, services, and games, 
this comprehensive guide 
also contains information 
on infrastructure and tips 
on picking a distribution. 

There are over ten pages of Linux vendors, rang- 
ing from 1 Globe to Zzyzx Peripherals. 

2000 ARRL Periodicals CD 

from ARRL 
225 Main St. 
Newington, CT 06661 

888- 277 -5289 or 800594 -0200 
www.arrl.org 

$19.95 
The entire year of QST, QEX, and the 

National Contest Journal are all found on 
this searchable CD- 
ROM. In addition to 
the complete text and 
illustrations for all arti- 
cles, the CD includes 
source code for the 
software projects and 
PC board etching pat- 
terns. Minimum system 
requirements are Pentium 
processor and Windows 
95 or better. 
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Nowadays, the computer- periph- 
eral market has become even 

more bloodthirsty and cutthroat. 
More and more vendors are com- 
peting for your hard - 
earned cash in an ever - 
tightening arena. 

For example, let's look 
at printers. Recognized 
names are slashing prices 
to the bone, while new 
companies try to get a 
toehold in the field and 
other manufacturers try 
to expand laterally into 
new areas. 

Such is the case with 
Samsung. When you hear 
that name, a computer 
monitor is one of the first 
images that springs to 
mind. Of course, Samsung 
makes other devices than moni- 
tors, many of which might be 
buried deep within your system- 
hard drives, CD -ROMs, and the like. 

Samsung ML -4500 
Laser Printer 

Low -cost computer peripherals -while at the top 

of everyone's "to buy" list -come at a price. 

included -panel buttons, indicator 
lights, and a manual -feed tray for 
envelopes and single sheets. 

Samsung's toner -cartridge design 
puts the toner cartridge 
and image drum (the 

heart of a laser printer) 
in the same hous- 

ing. Whenever you 
replace the 

toner, 
you're 
get - 

files on the included CD -ROM. 
However, there is a large -sheet 
"quick guide" to getting the ML- 
4500 up and running. 

The unit, as it comes out of the 
box, is festooned with large, garish 
stickers advertising some of its fea- 
tures. Those stickers are more 
appropriate to a computer super- 
store's display aisle instead of a unit 
fresh out of its factory -sealed con- 
tainer. Depending on your personal 
sense of aesthetics, you'll probably 
be spending some time with a 
scraper and some adhesive solvent. 

Installation under Windows is 

straightforward, providing you fol- 
low Samsung's in- 

structions. Rather 
than following Micro- 
soft's recommen- 
dations for a stan- 

dardized user expe- 
rience (have Control 

Panel's "Printer" 
applet search a 
CD -ROM for the 
appropriate driver), 
Samsung "reinvent- 

ed the wheel" and 
used a customized install 

program that autostarts when you 
place the CD -ROM in a drive and 
close the tray. 

Removing the driver is a similar 
"not -like -a- regular -Windows- driver" 
method: A special uninstall link is 

placed in the Start menu- clutter- 
ing up your already -overflowing 
Programs menu. 

It Slices, It Dices! Samsung's ML- 
4500 laser printer ($199) has been 
touted by some as "the first laser 
printer to break the $200 barrier." 
Well, that's not quite true; Okidata 
marketed their Okilaser 4w a few 
years back. However, comparing 
the two machines would be like pit- 
ting Okidata's stripped -down "ecorio- 
box" car to Samsung's fully -loaded 
luxury sedan. 

The ML -4500 is rated to crank out 
up to eight pages per minute at a 
"true 600 dpi." Features include a 
toner -saving button that will stretch 
the life of a toner cartridge from 
2500 to 3500 sheets of text -an 
extra 1000 sheets. There's also a 
CANCEL /REPRINT button in case you 
clicked on the "print" command 
just a bit too fast. All the rest of the 
standard amenities that you would 
expect from a laser printer are 

11111,1 at". TYVPX Ca 

ting a new 
image drum 
as well- no 
more frustration 
over hav -ing to 
replace a scratched image drum 
when you thought your printing 
problems were due to low toner. 

Now How Much Would You Pay? You 
would expect that Samsung would 
have cut a few corners in deliver- 
ing a reasonably fast, substantially 
built, 600 -dpi printer for $200. 
Suprisingly, a physical on -off switch 
is not among the missing- owners 
of Hewlett- Packard's LaserJet "L" 
series (4L, 5L, and 6L) know what 
I'm talking about. Realizing that, of 
all things, an IEEE 1284 -rated printer 
cable is included makes you start 
to question, "All right, what's the 
catch ?" One thing that is missing is 

a printed manual; all documenta- 
tion is in Adobe Acrobat -format 

But Wait...There's More! Although 
the above impressions suggest that 
the ML -4500 is a unit to be ignored, 
that is not the case. With the unit 
hooked up and tested, printing to 
the first page is reasonably fast... 
and quiet! Compared to other 
laser printers, this unit barely whis- 

(Continued on page 14) 9 
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A LOOK AT 

TOMORROW'S TECHNOLOGY 

Business Buzz 
IN A FLASH 
TriFlash, a 17- by 12 -mm, high- capacity 
embedded flash- memory device from 
SanDisk Corp., is ideal for storing audio, 
video, data, and images on small portable 
devices, such as cell phones and MP3 
players. An entire company directory, the 
phone book of a major city, or personal e- 
mail could be loaded on a TriFlash device. 
It has a simple three -pin serial interface 
and can accommodate -in the same foot- 
print -all existing and future generations 
of flash memory. The device is optimized 
for high performance of both reads and 
writes and for low power consumption. 

KEEPING TRACK 
Houston -based Immobiliser, Inc. intro- 
duced GPS Vision, the world's first wire- 
less vehicle tracking and control system. 
Using Internet and GPS technology, it 

allows vehicle owners to track and control 
their vehicles on the Internet from any- 
where in the world. With just a click of the 
mouse, car owners receive the vehicle's 
street address location, digital mapping, 
car speed, and direction. GPS Vision gives 
fleet owners the ability to shut down the 
use of their vehicles and equipment after 
hours. In addition, an owner could even 
start a vehicle engine from a distance. 
even from another state. This plug -and- 
play system works with any model cur- 
rently on the market. 

GET THE PICTURE 
Until the advent of Mgh- bandwidth Digital 
Content Protection (HDCP) for DVI 
(Digital Video Interface), film studios were 
reluctant to release I gh- Definition (HD) 
films because of copyright -protection 
problems. Satellite broadcasters and con- 
sumer electronics manufacturers have 
shown support for and willingness to 
incorporate DVI with HDCP in their prod- 
ucts. Because it's a high- bandwidth, all -dig- 
ital system, DVI offers new possibilities 
for home -entertainment systems. DVI has 
the bandwidth to address each pixel in a 

digital TV display individually, enabling 
the highest possible picture quality. 

Silicon Image's PanelLink is the only 
digital interface with enough bandwidth to 
accommodate uncompressed high- defini- 
tion digital video. PanelLink provides scal- 
able, end -to -end, all digital connectivity 
between host devices and digital displays, 
such as flat -panel monitors, projectors, 
HDTVs, and digital CRTs. 

Ph r i, 
Radar -Vision 

The RADAR flashlight can detect a human presence through doors and walls up to eight 
inches thick. (Photo by Gary Meek) 

Police officers serving a warrant or 
searching for a suspect hiding inside 

a building could soon have a new tool 
for protecting themselves and finding 
the "bad guy." 

The Prototype 
A prototype device called the 

RADAR Flashlight, developed at the 
Georgia Tech Research Institute (GTRI), 
can detect a human's presence through 
doors and walls up to 8 inches thick. The 
device uses a narrow 16- degree radar 

beam and a specialized signal processor 
to discern respiration and/or movement 
up to three meters behind a wall. The 
device can penetrate even heavy clothing 
to detect respiration and movements of 
as little as a few millimeters. 

"We believe the RADAR flashlight 
potentially will be useful to police officers in 
ambush situations," says Gene Greneker, the 
GTRI principal research scientist who led 
the development of the device. 

In its current form, the RADAR 
Flashlight operates in the following 


